
 

NORTH DAKOTA 
STATE INVESTMENT 

BOARD MEETING 
 

FRIDAY, SEPTEMBER 28, 2012, 8:30 AM 
PEACE GARDEN ROOM 

STATE CAPITOL 
BISMARCK ND 

 
 
 
 

I. APPROVAL OF AGENDA 
 
 
II.       APPROVAL OF MINUTES (AUGUST 24, 2012) 

 
 

III. INVESTMENTS  
 

A. Legacy Fund - Asset Allocation/Spending Study Consultant Presentations: 
 
1. Towers Watson - (45 min) 
2. Mercer - (45 min) 
3. RV Kuhns - (45 min) 
4. Callan - (45 min) 
 
Selection of Consulting Firm - Mr. Schulz (to follow) (15 min)  
 

B. City of  Bismarck Asset Allocation  - Ms. Flanagan (to follow) (Board acceptance needed) (5 min) 
C. Tribune Company - Ms. Murtha (5 min) 

 
 

IV. GOVERNANCE 
 

A. Discussion on Structure of Retirement and Investment Office 
 
  

V. MONITORING 
 

A. Pension Trust and Insurance Trust FY2012 Performance Review - Mr. Schulz (Board acceptance 
needed) (45 min) 
  

 
VI. OTHER 

 
Next Meetings: 

 
SIB meeting - October 26, 2012, 8:30 a.m. - Peace Garden Room, State Capitol 
SIB Audit Committee meeting - September 28, 2012, 1:00 p.m. - Peace Garden Room, State Capitol 
 
 

VII. ADJOURNMENT 
 

Any individual requiring an auxiliary aid or service must contact the Retirement and Investment Office  
(701) 328-9885 at least three (3) days prior to the scheduled meeting. 
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NORTH DAKOTA STATE INVESTMENT BOARD 
    MINUTES OF THE 

AUGUST 24, 2012 BOARD MEETING 
 
BOARD MEMBERS PRESENT: Drew Wrigley, Lt. Governor, Chair 
  Mike Sandal, Vice Chair 
     Clarence Corneil, TFFR Board    

Levi Erdmann, PERS Board 
Lance Gaebe, Land Commissioner 
Mike Gessner, TFFR Board 
Adam Hamm, Insurance Commissioner  

 Howard Sage, PERS Board     
 Cindy Ternes, Workforce Safety & Insurance 
  Bob Toso, TFFR Board 
 
ABSENT: Kelly Schmidt, State Treasurer 
 
STAFF PRESENT:   Bonnie Heit, Office Manager 
     Connie Flanagan, Fiscal & Investment Officer 

Fay Kopp, Interim Executive Director 
Leslie Moszer, Compliance Officer 
Darren Schulz, Interim CIO 
Susan Walcker, Investment Accountant 

    
OTHERS PRESENT:   Greg Burns, NDEA 
     Paul Erlendson, Callan Associates 
     Bill Howard, Callan Associates 
     Jan Murtha, Attorney General’s Office 
     Tricia Opp, Procurement Office 
     Bryan Reinhardt, PERS 
 
 
      
CALL TO ORDER: 
 
Lt. Governor Wrigley called the State Investment Board (SIB) meeting to order at 
8:30 a.m. on Friday, August 24, 2012, at the State Capitol, Peace Garden Room, 
Bismarck, ND. 
 
A quorum was present for the purpose of conducting business.  
 
 
AGENDA: 
 
MR. CORNEIL MOVED AND MS. TERNES SECONDED TO ACCEPT THE AUGUST 24, 2012, AGENDA 
AS PRESENTED. 
 
AYES: COMMISSIONER GAEBE, MR. SANDAL, MR. CORNEIL, MS. TERNES, MR. GESSNER, MR. 
ERDMANN, MR. TOSO, MR. SAGE, AND LT. GOVERNOR WRIGLEY 
NAYS: NONE  
MOTION CARRIED 
ABSENT: TREASURER SCHMIDT, COMMISSIONER HAMM 
 
 
MINUTES: 
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The minutes were considered from the July 27, 2012, meeting. 
 
MR. GESSNER MOVED AND COMMISSIONER GAEBE SECONDED TO ACCEPT THE JULY 27, 2012, 
MINUTES AS WRITTEN.  
 
AYES: MR. GESSNER, COMMISSIONER GAEBE, MR. SAGE, MS. TERNES, MR. TOSO, 
COMMISSIONER HAMM, MR. CORNEIL, MR. ERDMANN, MR. SANDAL, AND LT. GOVERNOR WRIGLEY 
NAYS: NONE 
MOTION CARRIED 
ABSENT: TREASURER SCHMIDT 
 
 
MONITORING:  
 
Pension Trust and Insurance Trust – Mr. Erlendson and Mr. Howard reviewed the 
performance of the Pension Trust and the Insurance Trust for the quarter ending 
June 30, 2012.  
 
MR. CORNEIL MOVED AND MR. ERDMANN SECONDED TO ACCEPT CALLAN’S PERFORMANCE 
MEASUREMENT REPORTS FOR THE QUARTER ENDING JUNE 30, 2012. 
 
AYES: MR. CORNEIL, MR. ERDMANN, COMMISSIONER GAEBE, MR. GESSNER, COMMISSIONER 
HAMM, MR. SAGE, MR. SANDAL, MS TERNES, MR. TOSO, AND LT. GOVERNOR WRIGLEY 
NAYS: NONE 
MOTION CARRIED 
ABSENT: TREASURER SCHMIDT 
 
Compliance Reports -  Ms. Moszer reviewed the following compliance reports for 
FY2012 for the SIB investment managers; Certification of Compliance with  
Investment Guidelines, Exceptions to Investment Guidelines, and SSAE 16 Reports. 
 
MS. TERNES MOVED AND COMMISSIONER GAEBE SECONDED TO ACCEPT THE COMPLIANCE REPORTS 
FOR FY2012. 
 
AYES: MR. GESSNER, COMMISSIONER HAMM, MS. TERNES, COMMISSIONER GAEBE, MR. SAGE, 
MR. TOSO, MR. SANDAL, MR. ERDMANN, MR. CORNEIL, AND LT. GOVERNOR WRIGLEY 
NAYS: NONE 
MOTION CARRIED 
ABSENT: TREASURER SCHMIDT 
 
The Board recessed at 10:00 a.m. and reconvened at 10:10 a.m. 
 
 
INVESTMENTS: 
 
Callan Contract – Mr. Schulz and Mr. Erlendson are in the process of reviewing 
Callan’s contract to expand the scope of services from which is currently being 
provided. After discussion, 
 
MS. TERNES MOVED AND MR. SAGE SECONDED TO DIRECT STAFF TO CONTINUE WORKING ON 
BRINGING FORTH A PROPOSAL ON THE CALLAN CONTRACT. 
 
AYES: MR. SAGE, MR. SANDAL, MR. CORNEIL, MR. GESSNER, MR. TOSO, MR. ERDMANN, MS. 
TERNES, COMMISSIONER HAMM, COMMISSIONER GAEBE, AND LT. GOVERNOR WRIGLEY 
NAYS: NONE 
MOTION CARRIED 
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ABSENT: TREASURER SCHMIDT  
 
Legacy Fund – Mr. Schulz and Ms. Flanagan attended the Legacy and Budget 
Stabilization Fund Advisory Board (Advisory Board) meeting on August 23, 2012. 
Mr. Schulz provided an update on the recruitment status of the Chief Investment 
Officer, provided investment history and returns through June 2012 for the Legacy 
Fund and Budget Stabilization Fund, reviewed the rationale for conducting an 
asset allocation and spending study and also provided his recommendations and 
next steps to move forward on the study.  
 
The Advisory Board took formal action and recommended the SIB arrange to contract 
with an investment consultant to conduct a study on the appropriate asset class 
mix for the Legacy Fund.  
 
Staff requested authorization to solicit proposals from investment consulting 
firms to conduct the asset allocation study and determine expenses to conduct the 
study. The SIB, as governing body of the Legacy Fund, will interview the 
finalists and select a firm. 
 
MR. SANDAL MOVED AND MR. GESSNER SECONDED TO AUTHORIZE STAFF TO SOLICITE 
PROPOSALS AND COSTS FROM INVESTMENT CONSULTING FIRMS TO CONDUCT AN ASSET 
ALLOCATION STUDY OF THE LEGACY FUND. 
 
AYES: MR. ERDMANN, MR. CORNEIL, COMMISSIONER GAEBE, MR. TOSO, MR. SANDAL, 
COMMISSIONER HAMM, MR. GESSNER, MR. SAGE, MS. TERNES, AND LT. GOVERNOR WRIGLEY 
NAYS: NONE 
MOTION CARRIED 
ABSENT: TREASURER SCHMDIT    
 
Credit Suisse – Mr. Schulz informed the board Credit Suisse Bank is selling the 
customized infrastructure investment group of Credit Suisse because of Basel III 
requirements which regulates assets be raised in excess of $2 billion. The plan 
is to sell this entity by the end of the year. The SIB  committed $50 million in 
the Pension Trust and $25 million in the Insurance Trust with 50 percent 
currently drawn from each entity.  
 
Mr. Erlendson also informed the board Trust Company of the West (TCW) is being 
acquired by The Carlyle Group and existing TCW management from Société Générale. 
The SIB committed $45 million in the Pension Trust to their mezzanine debt 
product. TCW is expecting the transaction to close during the first quarter of 
2013.  
 
Mr. Schulz and Callan Associates will continue to monitor the acquisitions and 
will keep the SIB updated.  
 
 
GOVERNANCE: 
 
Search Committee – There was no new information to report from the Search 
Committee.  
 
Retirement and Investment Office (RIO) Structure – Trustees briefly discussed the 
organizational structure of RIO and the Legislature’s intent when the office was 
created during the 1989 Legislative session. The Teachers’ Fund for Retirement 
(TFFR) board will discuss the structure of RIO at their September 27, 2012 
meeting and will report back to the SIB at their September 28, 2012, meeting.       
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Lt. Governor Wrigley left the meeting during the RIO structure discussion and Mr. 
Sandal presided over the remainder of the meeting.  
 
The next SIB meeting is scheduled for September 28, 2012, at 8:30 a.m., at the 
State Capitol, Peace Garden Room, Bismarck ND.   
  
The next SIB Audit Committee meeting is scheduled for September 28, 2012, at 1:00 
p.m., at the State Capitol, Peace Garden Room, Bismarck, ND.  
 
 
ADJOURNMENT: 
 
Mr. Sandal adjourned the meeting at 11:20 a.m. 
 
Respectfully Submitted: 
 
 
___________________________________  
Lt. Governor Wrigley, Chair 
State Investment Board      
 
 
___________________________________ 
Bonnie Heit 
Assistant to the Board 
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PRIVATE AND CONFIDENTIAL 
 
 
 
Mr. Darren Schulz, CFA 
Interim Chief Investment Officer 
North Dakota Retirement and Investment Office 
ND Retirement and Investment Office 
1930 Burnt Boat Drive 
P.O. Box 7100 
Bismarck, ND 58507-7100 
 
Subject:   Scope of Work for Asset Allocation and Spending Policy Study 

Dear Darren: 
 
This Scope of Work documents the agreement between North Dakota Retirement and Investment Office. 
(“North Dakota”) and Towers Watson Investment Services (“TWIS”), a Towers Watson Company (“Towers 
Watson”). 
 
Background 

We understand that North Dakota wishes to conduct a comprehensive study for the North Dakota Legacy 
Fund, in order to develop an appropriate asset allocation strategy, and sustainable spending policy.  The 
Asset Allocation and Spending Policy study will provide North Dakota with objective information critical to 
making investment and spending policy decisions.  Our approach places asset allocation and spending policy 
into a quantifiable economic impact on the state and current and future generations of stakeholders. 
 
Process 

The process uses detailed projections of the assets values in the future, expected cumulative spending, risk 
to the future value of assets including purchasing power protection, and  risks of sudden drops in spending 
levels, enabling expected future cash flows to and from the fund to be modeled in a way which varies with 
projected future economic scenarios.  An asset model is used to produce the necessary variety of projected 
economic scenarios. 
 
The main objectives of the Asset Allocation and Spending Policy Study are to: 

 Understand how the assets are expected to grow and be available to benefit future generations; 
 Understand how much investment risk is being taken relative to protection of assets for future 

generations; 
 Understand how much investment risk is being taken relative to maintaining a spending level for the 

protection of current generations; 
 Determine the risk/return trade-off of the alternative  spending and asset allocation policies; 
 Analyze the financial effect of alternative  spending policies;  
 Analyze the financial effect of alternative  asset allocation policies;  
 Analyze how the amount of return seeking and risk reducing assets should vary over time as the fund 

grows;  

Brian J. Murphy, CFA 
Director 
 
191 North Wacker Drive 
Suite 2100 
Chicago, IL 60606-1615 

T   312 525 2500 
D   312 525 2333 
F   312 525 2589 
 
brian.murphy@towerswatson.com 
towerswatson.com 



Mr. Darren Schulz, CFA 
September 19, 2012 
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 Recommend spending policies that appear to have positive benefits; and  
 Recommend asset allocation policies that appear to have positive benefits.  

 
Deliverable 

Tower Watson Investment Services (TWIS) will prepare and present a written report on our findings with 
recommendations on the asset allocation and bond portfolio duration.  We anticipate two face-to-face 
meetings with North Dakota representatives; one kickoff meeting to discuss variables to consider going into 
the study, and another to present the results.   
 
Project Timing 

We estimate that this project will take 8 weeks after this letter is signed has been signed and we have a kick 
off meeting to go over our Asset Allocation and Spending Policy project planning guide.  We would expect to 
have preliminary results in week 6 or 7.     
 
The Towers Watson Consulting Team 
Brian Murphy and Marko Komarynsky will be the primary contacts for North Dakota related to any investment 
consulting needs.  
 
The Asset Allocation and Spending Policy Study will be led by Mark Ruloff, Director, Asset Allocation.  He has 
over 30 years of consulting experience. He has worked on asset allocation and spending policy studies for 
endowments, foundations, and sovereign wealth funds ranging in size from as small as $50 million to more 
than $300 billion.  
 
Mark has been a featured speaker on the issue of spending policy,  including Washington Area Investment 
Forum Sept 2009, IMI E&F Forum Spring 2010, Institutional Investor Institute E&F Roundtable June 2010, IMI 
E&F Forum Summer 2010, 2011 & 2012, Opal E&F Forum 2010, 2011 & 2012, IMI E&F Forum Spring 2010, 
2011 & 2012. 
 
Fees and Expenses 

Our fixed fee for the Asset Allocation and Spending Policy study will be $75,000. This fixed fee quote 
assumes the following: 
 
1. Delivery of modeling results of the North Dakota Legacy Fund, including analysis of projected assets, risk 

to assets, alternative spending policy levels, and risk to spending, and other key liability measures (as 
determined by North Dakota); as well as analysis of other funding scenarios and  asset allocations, in 
terms of: 
 changes to spending policies  
 changes to the equity/bond split (up to 10 total investment policy alternatives), 
 changes to the U.S./non-U.S. equity split, 
 changes in the fixed income composition including duration, and 
 changes to the allocations to alternative strategies. 

2. Attendance at 2 meetings and conference calls as needed. 
3. A final written report with our findings and recommendations. 

We have attempted to build our scope understanding there are multiple variables to consider, in terms of 
funding expectations (revenues into the Legacy Fund), alternative spending policies, and alternative asset 
allocation policies.  The fee quote we have provided is based on the knowledge we have acquired so far 
about your needs and the assumptions set out above.  To the extent that North Dakota desires other work to 
be conducted beyond this scope, we will develop fee estimates for any out-of-scope work, and get your prior 
written approval before proceeding.   



Mr. Darren Schulz, CFA 
September 19, 2012 
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Terms and Conditions of Engagement 

These services will be provided pursuant to the attached Terms and Conditions between Towers Watson 
Investment Services and North Dakota.  
 
This document will serve as scope of work under this engagement letter provided that we receive an 
executed copy from you within 90 days of the date of this letter. 
 
 

* * * 
 
If this letter and the Attachments accurately describe the terms of our engagement, please have an 
authorized representative of North Dakota sign two copies and return one to us.  Please do not hesitate to 
call if you have any questions related to the content of this letter. 
 
Sincerely, 
 
 
 
 
Brian J. Murphy, CFA 
Senior Investment Consultant 
 
 
Attachments:  TWIS Terms and Conditions  

Form ADV Part II 
 
 
cc:   Marko Komarynsky, Towers Watson Investment Services 

Mark Ruloff, Towers Watson Investment Services 
 
 
AGREED AND ACCEPTED: 
 
 
North Dakota Retirement and Investment Office 
 
By:   
 
Title:   
 
Date:   
 
 
 
Towers Watson Investment Services, Inc. 
 
By:   
 
Title:   
 
Date:   
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Towers Watson and North Dakota Retirement 
Terms & Conditions 

 

1. Parties and Application. These terms and conditions (“terms”) cover all services, advice, work 
product and other deliverables (collectively, the “services") provided by the Towers Watson 
Investment Services, Inc. entity identified below or any of its affiliates (“Towers Watson”, "we", "our" 
or “us") to the entity identified below or any of its affiliates ( “you” or “your”). 

The scope of our services for each project (the “statement of work”) will be agreed by you and us in 
written communications and shall, unless provided otherwise, incorporate these terms. 

2. Fees. Unless otherwise specified, our fees will be calculated by reference to any agreed 
assumptions, the time spent on, the importance, complexity and urgency of each project. Any fees or 
rates quoted or estimated are exclusive of any applicable sales, or similar taxes. Expenses are 
charged in addition. We also charge a technical and administrative fee based on a percentage 
(currently 7%) of the consulting fees and an administrative fee of 5% for vendor charges other than 
travel, unless arrangements are made in advance for such charges to be invoiced to and paid by you 
directly.  

Unless otherwise agreed, we will submit invoices for the services provided and expenses incurred on 
a monthly basis. Invoices are payable within 30 days of receipt. In the event that invoices are not paid 
within that time we shall be entitled to charge a late payment fee of the lesser of 1.0% per month or 
the maximum allowed by law. 

3. Our Responsibilities. We shall provide the services in a professional manner with reasonable skill 
and care. We will assign to the project team members of our staff with adequate education, training 
and experience to perform the tasks assigned to them. We will use reasonable endeavors to meet 
any timetable that we may agree with you. 

The work product we deliver to you in connection with the performance of the services will not 
infringe any intellectual property right of any third party. Unless otherwise expressly agreed in writing 
or under applicable law, we do not accept any fiduciary or trust responsibilities or liability in 
connection with the performance of the services. We do not provide legal, accounting or tax advice.  

4. Your Responsibilities. You will timely provide us with the documentation, information, access to 
your personnel and cooperation we reasonably require to provide the services. Any delay or failure to 
provide materials, information or cooperation may result in a revision to any agreed timetable and/or, 
if we need to do additional work as a result, in additional fees being charged. We will rely on the 
documentation and information provided to us by you or your representatives and do not take 
responsibility for verifying the accuracy or completeness of it. You may rely only upon our final work 
product and not on any drafts or oral statements made by us in the course of the services.  

5. Intellectual Property Rights and Work Product. You shall retain ownership of all original data and 
materials, and the intellectual property rights in that data, provided to us by you or your 
representatives. You will have the right to use, reproduce and adapt the copies of the work product 
delivered to you for internal purposes within your organization. We shall retain the intellectual 
property rights in such work product, and the skills, know-how and methodologies used or acquired 
by us during the course of providing any services.  

The services we perform, including the work product we deliver to you, are provided solely for the 
intended purpose, and may not be referenced or distributed to any other party without our prior 
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written consent. You may distribute our work product to your affiliates, provided that you ensure that 
each such affiliate complies with these terms and the applicable statement of work as if it were a 
party to them, and you remain responsible for such compliance. 

You shall not refer to us or include any of our work product in any shareholder communication or in 
any offering materials (or fairness opinion provided by your professional advisers) prepared in 
connection with the public offering or private placement of any security, unless otherwise agreed in 
writing. 

6. Confidentiality and Data Privacy. Each party shall protect all confidential information which the 
other party provides to it (whether orally, in writing or in any other form) using the same standards as 
the recipient applies to its own comparable confidential information, but in no event less than 
reasonable measures.  

Each party's obligations will not apply to information: (i) already known to it at the time of disclosure; 
(ii) in the public domain or publicly available; (iii) available from a third party who is under no such 
obligation of confidentiality; or (iv) independently developed by it. Each party may disclose 
confidential information to its legal advisers to protect its own legitimate interests and to comply with 
any legal or regulatory requirements. If any court, regulatory authority, professional body or legal 
process requires the recipient to disclose information covered by this confidentiality obligation, then 
the recipient may make any such disclosure; provided that the recipient will, if permitted by law, 
advise the other party promptly of any such requirement and cooperate, at such other party’s 
expense, in responding to it. 

We are a global business and in performing the services we may pass Personal Data within our 
global network of offices and affiliates and to providers of IT outsourcing who will be subject to 
appropriate data protection standards. Irrespective of where we receive or hold individually 
identifiable personal information (“Personal Data”) on your behalf, we confirm that, acting as data 
processor we will take appropriate technical, physical and organizational/administrative measures to 
protect that Personal Data against accidental or unlawful destruction or accidental loss or 
unauthorized alteration, disclosure or access. We will only use that Personal Data for the purposes of 
providing services to you or for other reasonable purposes which are related to the services we 
provide, unless you instruct us otherwise. You and Towers Watson shall each comply with the 
provisions and obligations imposed on each of us by applicable data privacy legislation and 
regulations.  

7. Limitation of Liability. If our services do not conform to the requirements agreed between us please 
notify us promptly and we shall re-perform any non conforming services at no additional charge or, at 
our option, refund the portion of the fees paid with respect to such services.  

If re-performance of the services or refund of the applicable fees would not provide an adequate 
remedy for damages, the aggregate liability of Towers Watson and its employees, directors, officers, 
agents and subcontractors (the “related persons”) to you whether in contract, tort (including 
negligence), breach of statutory duty or otherwise for any losses arising from or in any way 
connected with our services shall not exceed in aggregate the greater of (a) $250,000 or (b) the total 
amount of the fees paid to us for the services provided pursuant to that statement of work during any 
12-month period beginning with the commencement of that statement of work, unless otherwise 
agreed in writing. Nothing in these terms shall exclude or limit the liability of Towers Watson or our 
related persons in the case of: (a) death or personal injury resulting from our or our related person’s 
negligence; (b) willful misconduct; (c) fraud; or (d) other liability to the extent that the same may not 
be excluded or limited as a matter of law. In no event shall we or any of our related persons or 
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affiliates be liable for any incidental, special, punitive, or consequential damages of any kind 
(including, without limitation, loss of income, loss of profits, or other pecuniary loss). 

Where we are jointly liable to you with another party, we shall to the extent permitted by law only be 
liable for those losses that correspond directly with our share of responsibility for the losses in 
question. 

8. Third Parties. These terms only create rights enforceable by you and do not create any rights 
enforceable by any other party.  

We accept no responsibility for any consequences arising from any third party relying on our work 
product. If we agree to provide our work product to a third party, you are responsible for ensuring that 
the third party is made aware of the fact that they are not entitled to rely upon it. 

You agree to reimburse us for all costs (including reasonable attorney’s fees) that we incur in 
responding to any requests or demands from third parties, pursuant to legal process or otherwise, for 
data or information related to the services provided to you. 

9. Termination. Either party may terminate a project on 30 days’ written notice to the other party. We 
shall be entitled to be paid for services rendered up to the date of any such termination, and for 
expenses incurred. Any of these terms that would be reasonably intended to apply after termination 
will do so. 

10. Miscellaneous. These terms, together with the statement of work, set out the entire agreement 
between you and us concerning the provision of the services. Any modifications of or amendments to 
these terms or a change to the services must be in writing and agreed by the parties. Should any of 
these terms be declared void, illegal or otherwise unenforceable, the remainder shall survive 
unaffected. 

Neither party may assign or delegate any of its rights or obligations to any third party without the prior 
written consent of the other party. Notwithstanding the foregoing either party may assign or delegate 
any of its rights and obligations to an affiliate. We reserve the right to employ subcontractors to assist 
us in providing services and to pass to them any information and materials they need to perform their 
work. Where we use affiliates or subcontractors to provide the services to you, we will remain 
responsible for the provision of the services to you. 

11. Dispute Resolution. The parties agree to work in good faith to resolve any disputes that may arise. If 
we cannot resolve a dispute the matter will be submitted to nonbinding mediation before either party 
pursues other remedies. If the governing law is any jurisdiction other than California, the parties 
hereby waive any right they may have to demand a jury trial. 

If the governing law is that of California, except as otherwise provided below, any controversy or 
claim arising out of or relating to the Agreement which the parties are unable to resolve between 
themselves shall be resolved by arbitration in San Diego, California before a panel of three arbitrators 
in accordance with the Commercial Arbitration Rules of the American Arbitration Association. Each 
party shall have the right to select one of the arbitrators and the two arbitrators so selected will agree 
on the choice of the third arbitrator. Each party will bear the expenses of the arbitrator it selects and 
one-half of the expenses of the third arbitrator and other costs related to the arbitration. The 
arbitrators shall provide a decision in writing stating their reasons and rationale for the decision. 
Judgment upon the award rendered by the arbitrators may be entered in any court having jurisdiction 
thereof. Each party hereto hereby consents to personal jurisdiction in the State of California and 
agrees that venue will be proper in such state and that such state is the most convenient forum for 



   
  

 
May 2012 Page 4 of 4 

actions or proceedings arising out of any such controversy or claim and consents to the service of 
process in any such action or proceeding by certified or registered mailing of the summons and 
complaint therein directed to such party at the address provided. This arbitration process will be the 
sole and exclusive means for resolving any controversy or claim except for a controversy or claim 
involving the ownership or use of work product or intellectual property, provided that either party may 
seek an injunction or other equitable relief if such action is necessary to avoid irreparable damage or 
to preserve the status quo. 

12. Governing Law. Any controversy, dispute or claim of any kind between the parties shall be governed 
by and interpreted in accordance with the laws of the jurisdiction where our office principally 
responsible for providing services to you is located, without regard to any provisions governing 
conflicts of laws; provided that if such office is located outside of the US or Canada, the governing law 
shall be that of the State of New York.  

13. Fiduciary Status. Our responsibility as a fiduciary shall extend only to those activities deemed to be 
fiduciary activities under applicable law. Where Towers Watson Investment Services, Inc. (“TWIS”) 
provides services that would cause it to be a fiduciary under Section 3(21) of ERISA, TWIS will 
provide services in accordance with the standard of care that applies to fiduciaries under Title I of 
ERISA.  

14. Investment Adviser and Disclosure Brochure. TWIS represents that it is registered with the United 
States Securities and Exchange Commission ("SEC") as an investment adviser under the Investment 
Advisers Act of 1940 (the “Act”). These terms shall not be construed as a waiver of any of your rights 
under the Act. You hereby acknowledge receipt of the Disclosure Brochure prior to the date of 
execution of these terms. 

Signed by and on behalf of: 

TOWERS WATSON INVESTMENT SERVICES, INC. 

By:     

Print Name:     

Print Title:     

Date:     

 
Accepted and agreed on behalf of: 

North Dakota Retirement  

By:     

Print Name:     

Print Title:     

Date:     
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This brochure provides information about the qualifications and business practices of Towers Watson 

Investment Services, Inc.  If you have any questions about the contents of this brochure, please contact 

us at TWISCompliance@towerswatson.com.  Additional information can be found by visiting 

www.towerswatson.com.  The information in this brochure has not been approved or verified by the 

United States Securities and Exchange Commission (SEC) or by any state securities authority. 

Towers Watson Investment Services, Inc. is registered with the SEC as an investment adviser.  

Registration with the SEC does not imply a certain level of skill or training. 

Additional information about Towers Watson Investment Services, Inc. also is available on the SEC’s 

website at www.adviserinfo.sec.gov. 

mailto:TWISCompliance@towerswatson.com
http://www.towerswatson.com/
mailto:TWISCompliance@towerswatson.com
http://www.towerswatson.com/
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ITEM 2:  MATERIAL CHANGES                                                           
 
The SEC adopted new rules in July 2010 which require registered investment advisers to provide current 
and prospective clients with a narrative brochure.  The brochure discloses information in a proscribed 
manner, with mandated section headings. 

This brochure is the first version of this “plain English” brochure, and replaces prior versions of the Part 2 
of Form ADV. 
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ITEM 4:  ADVISORY BUSINESS 
 
 
 
Towers Watson Investment Services, Inc. (Towers Watson) is a wholly-owned subsidiary of Towers 
Watson Delaware Inc., which is a subsidiary of Towers Watson Delaware Holdings Inc., which is a 
subsidiary of Towers Watson & Co.  Towers Watson & Co. is a public company traded on the New York 
Stock Exchange and the NASDAQ Stock Market (NYSE, NASDAQ: TW).  Towers Watson Investment 
Services, Inc. was incorporated in 1993 in order to provide professional, dedicated investment advisory 
consulting services to our clients. 
 
Towers Watson provides investment advisory services to help clients manage investment complexity, 
establish risk tolerance and improve governance, combining innovative thinking with capable execution 
so that clients can successfully balance risk and return. We develop strategies that offer financial 
predictability and stability for clients.  Our services include:  
 

 Delegated Consulting Services 

 Asset-Liability Modeling 

 Strategic Asset Allocation Policy 

 Risk Hedging 

 Investment Management Structure, Selection and Ongoing Evaluation 

 Fund Monitoring 

 Educational webcasts, seminars, and conferences 
 
Towers Watson offers Advanced Investment Solutions (AIS), a service that enables clients and their 
investment committees to delegate to Towers Watson various responsibilities for the oversight and 
management of their investment programs.  We collaborate with the client to develop a governance 
structure for the management of the client’s investment programs.  A client may delegate to Towers 
Watson responsibility for implementing investment policy, hiring and terminating investment managers, 
monitoring investment managers, and communicating with investment managers. Pursuant to such 
delegated authority, Towers Watson will periodically rebalance client assets among the investment 
managers responsible for managing particular asset classes according to clients’ applicable investment 
policies and may implement appropriate changes in investment managers; the hiring of any new 
investment manager may require the client to enter into an advisory agreement with that manager unless 
the delegated authority allows Towers Watson to enter into a manager agreement on behalf of the client.   
 
Towers Watson may review clients’ current investment policy against alternative policies using Towers 
Watson’s proprietary asset liability modeling methodology and monitor the investment policy going 
forward.  Towers Watson will work with the client to implement changes to policy to seek to improve the 
financial efficiency of the investment program, subject to clients’ governance constraints and risk 
tolerance, and develop a cost-effective manager structure to implement the investment policy.  We are 
not a broker-dealer and so we will not provide brokerage services, though we will work with clients’ 
managers and broker-dealers to minimize the cost of any security transactions involved in transitioning 
portfolios.   
 
If agreed upon with the client, Towers Watson monitors investment performance and prepares periodic 
reports, typically quarterly, which highlight key issues or events.  These reports compare performance of 
total funds and each manager against appropriate market benchmarks and comparably-managed 
accounts.  This is discussed in greater detail in item 13.  
 
Towers Watson provides consulting services to clients in the area of developing long-term investment 
strategies for funds by broad classes of investment (common stocks, bonds, real estate, etc.).  Towers 
Watson does not provide advice with respect to the selection of individual securities except under certain 
circumstances for bank and insurance company pooled funds, mutual funds, exchange-traded funds, 
group trusts, derivatives, annuity products, or U.S. government or AAA-rated sovereign negotiable debt 
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obligations.  We typically develop such strategies with the assistance of a computer model projecting 
future obligations and probabilistic outcomes of alternative investment strategies.   
 
Towers Watson assists clients in the selection of investment managers for their portfolios by providing 
quantitative and statistical evaluations of their performances and providing qualitative advice as to the 
managers whose approach and style might be compatible with the client’s investment objectives.  
 
Clients may engage Towers Watson for additional related services, such as investment performance 
measurement and evaluation, insurance contract analysis, and asset-liability projections and modeling 
and research-related projects relating to asset studies.   
 
As our clients have unique investment goals that reflect their individual situation, our service agreements 
with our clients are customized to meet their needs.  In determining investment strategies for allocations 
and other matters, clients may impose restrictions on securities and types of securities. 
 
Towers Watson is not an investment manager; we provide investment advice and services to meet client 
needs.  We do not participate in wrap fee programs by providing portfolio management services. 
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ITEM 5:  FEES AND COMPENSATION 
 
 
 
All fees and compensation are negotiated in advance of any work done and are established in a written 
contract between Towers Watson and our client.  As we do not maintain custody of client assets, we do 
not deduct fees from assets.  Towers Watson will bill for services in accordance with the terms and 
conditions that are agreed to prior to the commencement of work. 
 
Fees are generally on a fixed-fee retainer basis with monthly or quarterly billing.  In some circumstances, 
Towers Watson may enter into a compensation agreement that is asset-based or time-and-expense-
based.  Towers Watson does not have a fee schedule as fees are negotiable to reflect the level and the 
nature of the responsibilities that are delegated to Towers Watson and may be based on the size of the 
portfolio and reflect the level of services provided.   
 
Clients may pay in advance, as determined by prior agreement.  If work terminates during a calendar 
billing cycle, then Towers Watson will promptly refund any unearned prepayments. 
 
Our fees do not include custodian fees, brokerage commissions, transaction costs, trustee fees, or mutual 
fund expenses.  Our clients may incur these fees, costs, or expenses through the investments they make.  
Our brokerage practices are discussed in item 12.  Neither Towers Watson nor any of its associates 
accept compensation from third parties for the sale of securities or other products. 
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ITEM 6:  PERFORMANCE-BASED FEES AND SIDE-BY-SIDE MANAGEMENT 
 
 
 
Towers Watson does not charge performance-based fees. 
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ITEM 7:  TYPES OF CLIENTS 
 
 
 
Towers Watson provides investment advisory services to a wide variety of clients with substantial levels 
of invested assets including pension and profit sharing plan trusts, endowments, foundations, institutional 
trusts, insurance companies, and nonprofit organizations.   
 
Towers Watson does not have a minimum account size or other pre-determined account requirements. 
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ITEM 8:  METHODS OF ANALYSIS, INVESTMENT STRATEGIES AND RISK OF LOSS 
 
 
 
Methods of Analysis and Investment Strategies 
 
Towers Watson has developed a computerized stochastic model for broad asset categories based on a 
comprehensive analysis of historical and prospective performance of such asset groups in relation to 
inflation, prior trends within each asset category, and performance relationships relative to other asset 
groups.  The model determines probability values of the outcome of various investment strategies or 
asset mixes.   
 
Towers Watson does not offer advice with respect to individual securities, except potentially with respect 
to bank and insurance company pooled funds, mutual funds, exchange-traded funds, group trusts, 
derivatives, annuity products, or U.S. government or AAA-rated sovereign negotiable debt obligations.   
 
Our investment strategy team has experience in disciplines that include investment banking, asset 
management and actuarial science, and we have dedicated teams of investment manager research 
professionals that cover asset classes from mainstream to alternative investments, including hedge funds 
and private equity.  These research teams develop quantitative and statistical evaluation of investment 
manager performance and perform qualitative analysis of approach and style to assess whether a 
manager may be compatible with the investment objectives of a particular client or fund. 
 
In developing our views, sources of information that may be utilized include industry news sources; rating 
services; publicly filed documents; investment manager databases; information collected through 
investment manager and bank/broker/dealer questionnaires, interviews, and on-site visits; publicly 
available information on pooled funds and indices; and other information gathered from various data 
collection services. 
 
Risk of Loss 
 
Investing in securities involves risk of loss, potentially up to the full value of the security, which investors 
should be prepared to bear.  Investment in alternative assets such as hedge funds or private equity 
involve additional risks, such as illiquidity, unlimited risk of loss, and counterparty risk and may be subject 
to less regulatory oversight than other types of securities.  Each asset class has its own risk factors, 
which will be discussed in the offering or organizational documents for each applicable investment.   
 
As noted above, Towers Watson has a number of methods of analysis and consults on a variety of 
investment strategies.  Material risks associated with these include: 
 

 The investment advice or strategies that we help develop may not lead to the expected or desired 
results, particularly in the short term. 

 Information or data received from third parties may not be accurate; material inaccuracies in 
underlying data may impact the reliability or suitability of subsequent analysis.  

 Economic or market conditions may move unpredictably, or with the correlation of market 
components behaving outside the range of expectations, which may result in material loss. 

 The accuracy of results from a computerized stochastic model depends on the accuracy of the 
data provided, the analytical underpinnings of the model, and the appropriate interpretation of the 
output. 

 
Clients should be aware that future performance of an investment or of an investment strategy may not 
be comparable to prior performance.  
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ITEM 9:  DISCIPLINARY ACTION 
 
 
 
There are no legal or disciplinary events that are material to a current or prospective client’s evaluation of 
Towers Watson’s investment advisory business or the integrity of our management. 
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ITEM 10:  OTHER FINANCIAL INDUSTRY ACTIVITIES AND AFFILIATIONS 
 
 
 
Towers Watson Investment Services, Inc. and its management persons are not registered or in the 
process of registering as a broker-dealer, registered representative of a broker-dealer, futures 
commission merchant, commodity pool operator, commodity trading advisor, or an associated person of 
the foregoing. 
 
Towers Watson Investment Services, Inc. is affiliated through common ownership by Towers Watson & 
Co. with Towers Watson Capital Markets, Inc., a registered broker/dealer.  Towers Watson Investment 
Services, Inc. does not currently conduct any securities transactions or investment advisory business 
through this affiliate and this affiliate is not a management person of Towers Watson Investment Services, 
Inc. 
 
Many of our affiliated entities are pension consultants, including: 
 

 Towers Watson Delaware Inc. 

 Towers Watson Pennsylvania Inc. 
 
These affiliated entities may provide services to clients of Towers Watson Investment Services, Inc. 
 
As an affiliate of a large global professional services company, Towers Watson Investment Services, Inc. 
or related parties may have provided services to firms or to their parent organizations with which a client 
may be considering investing.  The sources of this revenue are typically from consulting services provided 
by our corporate parent, Towers Watson & Co. or its subsidiaries.  These engagements and relationships 
are unrelated to the services Towers Watson Investment Services, Inc. provides to clients and we take 
steps to ensure that our ability to provide objective, unbiased advice is not impaired, as, for example, 
detailed in item 11.   
 
Towers Watson & Co., Inc. is a publicly traded company whose stock may from time to time be included 
in funds managed by institutional holders or in mutual funds, or may otherwise be held by clients of 
managers.  Stock ownership status does not constitute a factor in our analysis.  The identity of the top 
institutional and mutual fund ownership of Towers Watson & Co. stock is publicly available on the website 
of the SEC at www.sec.gov. 
 
Towers Watson does not receive any benefit from any brokerage, insurance, or other third-party company 
in connection with our investment advisory services; we do not receive compensation from managers or 
broker-dealers or third party advisers in connection with our investment advisory services.   
  

http://www.sec.gov/
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ITEM 11:  CODE OF ETHICS, PARTICIPATION OR INTEREST IN CLIENT TRANSACTIONS AND 
PERSONAL TRADING 
 
 
 
Towers Watson Investment Services, Inc. maintains a Code of Ethics governing the standards of 
behavior of its associates.  The Code of Ethics is based on the principles that employees have a fiduciary 
duty to place the interests of the company and its clients ahead of their own and that employees are 
required to avoid taking advantage of their position.  The Code of Ethics covers issues such as personal 
securities holdings and transactions, gifts and entertainment, and treatment of sensitive information.   
 
In addition, all associates are subject to the Towers Watson & Co. Code of Business Conduct and Ethics, 
which addresses ethical responsibilities and delineates the principles and behavior expected of all Towers 
Watson & Co. associates.  Our employees are required to disclose material outside business activities. 
 
Towers Watson associates are required to certify annually that they have complied with the terms of the 
Code of Ethics.  
 
The Towers Watson Investment Services, Inc. Code of Ethics requires employees to make periodic 
disclosures of their personal securities holdings and transactions, in accordance with SEC requirements.  
These disclosures are reviewed by the Chief Compliance Officer.  The Code of Ethics restricts investment 
in private placements and new issues, and restricts and mandates reporting of certain gifts, meals, and 
entertainment. 
 
In addition our Code of Ethics and the Code of Business Conduct and Ethics governing our own 
associates, we work with our parent company to monitor potential conflicts of interest that may exist 
through our affiliated entities. 
 
Towers Watson will provide a copy of its Code of Ethics and the Code of Business Conduct and Ethics to 
any client or prospective client upon request. 
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ITEM 12:  BROKERAGE PRACTICES 
 
 
 
Towers Watson does not recommend specific brokers to clients at point of execution.   We may assist 
clients in establishing commission recapture arrangements, and may provide assistance in analyzing 
whether a directed brokerage arrangement would be in the client’s best interests for a particular situation.  
For derivatives execution, Towers Watson may develop a panel of broker-dealers who could be capable 
of assisting the client, for consideration by the client’s agent at point of execution.  The client or client’s 
agent makes the final decision as to which brokerage or risk transfer arrangement is selected.  Towers 
Watson does not receive any benefit from any brokerage or other third party company in connection with 
these services. 
 
If the client chooses, we will work with the client’s managers and broker-dealers to minimize the cost of 
any security transactions involved in transitioning portfolios.   
 
Towers Watson does not accept or receive soft dollar compensation. 
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ITEM 13:  REVIEW OF ACCOUNTS 
 
 
 
Towers Watson reviews client accounts on a periodic basis and, for most of our clients, provides a 
comprehensive written performance report on a quarterly basis along with an in-person meeting to 
discuss findings and possible actions.  These reviews are coordinated by a dedicated client team led by a 
lead investment consultant, providing continuity and consistency. 
 
Account reviews evaluate manager performance of the fund, considering both the impact of investment 
policy and fund structure on overall performance and the capital market environment.  The performance 
review process focuses on plan structure and diversification, the performance and tracking error of 
managers within each asset class, and how the asset classes interrelate. We use appropriate 
benchmarking to evaluate both returns and risk. 
 
Our reports have been developed in-house to provide information on portfolio characteristics and to 
incorporate a number of risk diagnostics. 
 
In addition to regular reporting, Towers Watson will review client accounts and investment policies as 
warranted by market or economic conditions, or by events within the client’s portfolio such as a change in 
personnel within an investment manager. 
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ITEM 14:  CLIENT REFERRALS AND OTHER COMPENSATION 
 
 
 
Towers Watson does not receive any economic benefit from any person or entity other than a client for 
providing investment advice or other advisory services to a client. 
 
Towers Watson does not compensate any person for a client referral.  Employees of our parent 
organization, Towers Watson & Co. and its affiliates may be expected to provide referrals if that would be 
considered to be in the best interests of the prospective client.  Towers Watson does not compensate 
these employees for referrals. 
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ITEM 15:  CUSTODY 
 
 
 
Towers Watson does not have custody of clients’ funds or securities. 
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ITEM 16:  INVESTMENT DISCRETION 
 
 
 
For certain clients, Towers Watson may provide delegated consulting services through Advanced 
Investment Solutions, a service that enables clients and their investment committees to delegate to 
Towers Watson discretionary authority over various aspects of the oversight and management of their 
investment programs.  These responsibilities are generally limited to the hiring and termination of 
investment managers and management of account requirements as detailed in guidelines agreed to by 
the client.   
 
Towers Watson holds extensive discussion with the client prior to our acceptance of this authority.  We 
work with the client to ensure that policies and guidelines are written to reflect the client’s specific needs 
and intentions.  Once the client approves an investment policy statement and guidelines, Towers Watson 
may accept discretionary authority for functions such as investment manager selection or termination, 
rebalancing, and asset sourcing.  A dedicated internal oversight commission meets routinely to oversee 
operations. 
 
The parameters of the discretionary authority are set out in our services agreement with the client. 
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ITEM 17:  VOTING CLIENT SECURITIES 
 
 
 
Towers Watson does not vote any client proxies.  Unless clients specify otherwise with their investment 
managers, proxies and/or other solicitations will be provided to them directly from their custodian, fund 
manager, or transfer agent.  Clients may contact their lead consultant with questions about a particular 
solicitation, or contact twiscompliance@towerswatson.com.  
 
  

mailto:twiscompliance@towerswatson.com
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ITEM 18:  FINANCIAL INFORMATION 
 
 
 
Towers Watson does not request or require payment of fees in excess of $1,200 per client for six months 
or more in advance.  We are aware of no financial condition that would be reasonably likely to impair our 
ability to meet contractual commitments to clients.  We have not been the subject of a bankruptcy petition 
at any time during the past ten years. 
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ITEM 2 - EDUCATIONAL BACKGROUND AND BUSINESS EXPERIENCE 
 
Name:  Marko Komarynsky 
 
Year of birth:  1966 
 
Education:  Northern Illinois University, BS in Finance; University of Illinois, MS in Finance 
 
Business background for preceding five years:  I have been employed as a research consultant at Towers 
Watson. 
 
 
ITEM 3 – DISCIPLINARY INFORMATION 
 
I have not had any disciplinary issues. 
 
 
ITEM 4 – OTHER BUSINESS ACTIVITIES 
 
None. 
 
 
ITEM 5 – ADDITIONAL COMPENSATION 
 
None. 
 
 
ITEM 6 – SUPERVISION 
 
Research and consulting teams consisting of associates of Towers Watson develop and monitor the 
general advice provided to clients.  These teams are overseen by the chairman of the Americas 
Investment Committee and head of Strategy and Portfolio Construction Investment in the Americas.  
Individual advice is developed by client teams in conjunction with the client’s investment objectives.  
Christopher Hemmer is responsible for supervising Marko Komarynsky’s advisory activities on behalf of 
Towers Watson; his contact information is christopher.hemmer@towerswatson.com. 
 
 
ITEM 7 – REQUIREMENTS FOR STATE-REGISTERED ADVISERS 
 
Towers Watson Investment Services, Inc. is not registered with individual states. 
 
 

mailto:christopher.hemmer@towerswatson.com
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Date of this supplement:  November 15, 2011 
 
 
 
ITEM 1:  COVER PAGE 
 
This brochure supplement provides information about Brian Murphy that supplements the Towers Watson 
Investment Services, Inc. (Towers Watson) brochure.  You should have received a copy of that brochure.   
Please contact our Chief Compliance Officer, Becky Carroll, at TWISCompliance@towerswatson.com if 
you did not receive Towers Watson’s brochure or if you have any questions about the contents of this 
supplement. 
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ITEM 2 - EDUCATIONAL BACKGROUND AND BUSINESS EXPERIENCE 
 
Name:  Brian James Murphy, CFA 
 
Year of birth:  1956 
 
Education:  BA, Northwestern University, 1979; earned Chartered Financial Analyst designation 1994.  
 
Business background for preceding five years:  Mr. Murphy is Director at Towers Watson Investment 
Services; Mr. Murphy joined Towers Watson in July, 1992. 
 
 
ITEM 3 – DISCIPLINARY INFORMATION 
 
None. 
 
ITEM 4 – OTHER BUSINESS ACTIVITIES 
 
None.   
 
ITEM 5 – ADDITIONAL COMPENSATION 
 
None.   
 
ITEM 6 – SUPERVISION 
 
Research and consulting teams consisting of associates of Towers Watson develop and monitor the 
general advice provided to clients.  These teams are overseen by the chairman of the Americas 
Investment Committee and head of Strategy and Portfolio Construction Investment in the Americas.  
Individual advice is developed by client teams in conjunction with the client’s investment objectives.  Chris 
Hemmer, Director, Chicago Investment Leader, is responsible for supervising Mr. Murphy’s advisory 
activities on behalf of Towers Watson; his contact information is christopher.hemmer@towerswatson.com 
or 312.525.2335.  
 
 
ITEM 7 – REQUIREMENTS FOR STATE-REGISTERED ADVISERS 
 
Towers Watson Investment Services, Inc. is not registered with individual states. 
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Date of this supplement:  November 15, 2011 
 
 
 
ITEM 1:  COVER PAGE 
 
This brochure supplement provides information about Mark Ruloff that supplements the Towers Watson 
Investment Services, Inc. (Towers Watson) brochure.  You should have received a copy of that brochure.   
Please contact our Chief Compliance Officer, Becky Carroll, at TWISCompliance@towerswatson.com if 
you did not receive Towers Watson’s brochure or if you have any questions about the contents of this 
supplement. 
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ITEM 2 - EDUCATIONAL BACKGROUND AND BUSINESS EXPERIENCE 
 
Name:  Mark Ruloff 
 
Year of birth:  1958 
 
Education:  BS, Actuarial Science, Lebanon Valley College 
 
Business background for preceding five years:  Mark Ruloff has been in his current role for the last 5 
years. 
 
 
ITEM 3 – DISCIPLINARY INFORMATION 
 
None 
 
 
ITEM 4 – OTHER BUSINESS ACTIVITIES 
 
None 
 
 
ITEM 5 – ADDITIONAL COMPENSATION 
 
None 
 
 
ITEM 6 – SUPERVISION 
 
Research and consulting teams consisting of associates of Towers Watson develop and monitor the 
general advice provided to clients.  These teams are overseen by the chairman of the Americas 
Investment Committee and head of Strategy and Portfolio Construction Investment in the Americas.  
Individual advice is developed by client teams in conjunction with the client’s investment objectives.  Matt 
Stroud, Head of Investment Strategy, is responsible for supervising Mark Ruloff’s advisory activities on 
behalf of Towers Watson; his contact information is matthew.stroud@towerswatson.com or 212-309-
3835.  
 
 
ITEM 7 – REQUIREMENTS FOR STATE-REGISTERED ADVISERS 
 
Towers Watson Investment Services, Inc. is not registered with individual states. 
 
 

mailto:matthew.stroud@towerswatson.com
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Towers Watson Investment Overview 

 Independent advisor to institutional 
investors

 Focus on liability-driven investing since 
1990

 Ranked #1 in industry in Fortune’s
“World’s Most Admired Companies”

Our Firm

 $2T+ in global client assets under 
advisement

 Diverse Client Base
 $50B+ in delegated (“outsourced”) 

assets

Our Client Base 
 More than 700 professionals across 

strategy, consulting and research 
functions

 More than 120 investment associates in 
the U.S., of which 34 hold the CFA 
designation and 17 are credentialed 
actuaries

Our People

STRATEGY 
CONSULTANTS

135MANAGER 
RESEARCHERS

140 

INVESTMENT 
PROFESSIONALS

700 GLOBAL 
OFFICES

25

Local Team Levers Global Resources for North Dakota’s Benefit
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EUROPE

11 countries, 375 investment 
consultants, 80 manager research, 

88 strategy/ALM

ASIA-PACIFIC

11 countries, 85 investment 
consultants, 28 manager research

25 strategy/ALM

AMERICAS

3 countries, 215 investment 
consultants, 32 manager research, 

26 strategy/ALM

Our Global Strength Benefits Our Clients

55

• 675 investment consultants in 25 countries
• 140 involved in manager research including 

80 full-time specialists
• 139 involved in investment strategy including 

90 full-time specialists

• Our clients Include pension plans, endowments, 
insurance companies and some of the world’s largest 
sovereign wealth funds

• “Investment Consultant of the Year” in 5 of the last 7 
years – Global Pensions Magazine
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Most Committees 
focus their time 

on these two 
activities

Focus of 
Committees
should be on 
these three

North Dakota 
Legacy Fund

Focus On the Right Things
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Developing Asset Allocation and Spending Policies
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Risk Management

 Payout/Liability Hedging

 Better Diversification (including Manager Skill)

 Risk Steering

 Risk Pricing

 Long-Termism Risk Return Concepts

 Beyond Investment Policy
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New Thinking on Risk

 Long-termism

 Risk scenarios

 Theme investing

 Extreme risks

 Sustainability

 Beyond investment policy
 Benefit/spending policy
 Funding policy
 Core business
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4. Rank Results

$0.0

$5.0

$10.0

$15.0

$20.0

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

YearContributions

–

$0.0

$5.0

$10.0

$15.0

$20.0

2006 2007
$0.0

$5.0

$10.0

$15.0

$20.0

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

YearContributions

–

2008 2009 2010 2011 2012 2013 2014 2015 2016

YearContributions

–

$0.0

$5.0

$10.0

$15.0

$20.0

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year

95th Percentile

75th Percentile

5th- 25th percentile 25th-50th 50th-75th 75th-95th

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year

95th Percentile

75th Percentile

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year

95th Percentile

75th Percentile

95th Percentile

75th Percentile

5th- 25th percentile 25th-50th 50th-75th 75th-95th5th- 25th percentile 25th-50th 50th-75th 75th-95th

2. Determine payouts

3. Repeat 5,000 Times

How Does Modeling Work?

1. Project Future Economic Environments

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year

-16.00%  

-12.00%  

-8.00%  

-4.00%  

0.00%  

4.00%  

8.00%  

12.00%  

16.00%  

20.00%  

24.00%  

Return on Assets

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year

-16.00%  

-12.00%  

-8.00%  

-4.00%  

0.00%  

4.00%  

8.00%  

12.00%  

16.00%  

20.00%  

24.00%  

-16.00%  

-12.00%  

-8.00%  

-4.00%  

0.00%  

4.00%  

8.00%  

12.00%  

16.00%  

20.00%  

24.00%  

Return on Assets
Inflation
Return on Assets

$0.0

$5.0

$10.0

$15.0

$20.0

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year

-16.00%  

-12.00%  

-8.00%  

-4.00%  

0.00%  

4.00%  

8.00%  

12.00%  

16.00%  

20.00%  

24.00%  

Return on Assets
Discount Rate

Contributions

$0.0

$5.0

$10.0

$15.0

$20.0

$0.0

$5.0

$10.0

$15.0

$20.0

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year

-16.00%  

-12.00%  

-8.00%  

-4.00%  

0.00%  

4.00%  

8.00%  

12.00%  

16.00%  

20.00%  

24.00%  

-16.00%  

-12.00%  

-8.00%  

-4.00%  

0.00%  

4.00%  

8.00%  

12.00%  

16.00%  

20.00%  

24.00%  

Return on Assets
Discount Rate
Return on Assets
Discount Rate

ContributionsContributions



towerswatson.com
© 2012 Towers Watson. All rights reserved. Proprietary and Confidential. For Towers Watson and Towers Watson client use only. 

11

Projections of Assets
4.0% Spending Policy

 Using the 4.0% 
spending policy and an 
asset allocation of 10% 
fixed income / 90% 
equity, assets are 
expected to grow over 
time to $144M by 2032 
(50th percentile result)

 Under a best-case 
economic scenario, 
assets can grow to as 
high as $572M by 2032 
(95th percentile)

 However, under a 
worst-case economic 
scenario, assets can 
deplete by 2032
 There is a 7.7% 

probability of this 
occurring (i.e. in 7.7% 
of the 5,000 scenarios 
run, assets are 
depleted by 2032)

Foundation XYZ
Assets ($M) at 90% Equity
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Foundation XYZ
Asset/Liability Frontier - Year 25
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Analysis of Spending Level
Expected Assets vs. Probability of Assets Depleting

 Once a spending policy has been 
determined, examining the risk/reward 
trade-off between the expected level of 
future assets versus the probability of 
assets depleting may be helpful in guiding 
the asset allocation decision
 Generous spending policies and riskier 

asset allocations lead to a greater 
probability of assets depleting; but riskier 
allocations also lead to a greater 
expected future levels of assets

 Using a 4.5% spending rate, allocations 
from 30% to 100% equity appear efficient
 Allocating less than 30% of assets to 

equity is inefficient because there is no 
additional risk reduction gained by 
lessening the level of equity to balance 
out the lower expected ultimate asset 
value

 Within the 30-100% range, risk 
tolerance may be a large factor in 
making a selection
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Foundation XYZ
Asset/Spending Frontier - Year 25
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Allocation to Equity & Alternatives
Expected Assets vs. Probability of Assets Depleting

Desirable

 Diversification into alternatives lowers risk 
and has little impact on expected future 
asset levels

 Using a 4.5% spending policy, an allocation 
of 87.5% return-seeking assets has the 
same level of risk as an allocation of 67.5% 
equity

 The 87.5% RSA allocation also provides 
greater expected future asset levels
 Diversification into alternatives appears 

efficient from a risk/reward perspective

4.0% Spending
4.5% Spending
4.5% Spending w/ RSA
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Analysis of Alternative Spending Policies
Growth of Assets vs. Spending Risk

 Consider the probability of the spending level ever falling below 75% of the 2012 
budget indexed with inflation versus the expected value of assets after 10 years

 Relative to the current spending policy and alternative 1, alternative spending policy 3 
has a significantly lower probability of ever having spending fall below the floor with 
minimal effect on the expected level of the IP after 10 years
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Analysis of Alternative Spending Policies
Growth of Assets vs. Spending Risk

 When analyzing the reward of asset growth against the risk that annual budget ever 
falls below the floor, a trade-off exists between adding and subtracting equity from the 
portfolio
 Higher levels of equity increase the expected level assets after 10 years, at a cost of a higher probability 

that annual spending falls below the threshold

 Analyzing these two metrics, alternative spending policies 2 and 3 have little impact 
on the slope of the line

Indexed Assets
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Our Value Proposition
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INDUSTRY LEADERS
● Depth of expertise for modeling assets and spending policies 

● Leaders in asset allocation modeling

INDEPENDENT INVESTMENT ADVISOR
● Client fees are our only source of revenue

EXTENSIVE RISK MANAGEMENT EXPERTISE
● 480+ studies conducted by strategy team in 2010

COMMITMENT TO RESEARCH
● Nearly 20% of TWIS professionals are devoted to research

● Dedicated thought leadership – Global Investment Committee

EXPERIENCED CLIENT TEAM
● Senior consultants lead a deep and experienced team

● Proactive consulting approach
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Mark Ruloff, FSA, EA, CERA 
Title: Director

 Mark is Director, Asset Allocation in the Towers Watson Investment Services. He is a Fellow of the 
Society of Actuaries, an Enrolled Actuary, and a Chartered Enterprise Risk Analyst. He has over 30 
years of consulting experience.  He has worked on asset allocation and spending policy studies for 
endowments as small as $50 million, foundations as big as $2 billion, sovereign wealth funds with 
more than $300 billion and asset liability studies for hundreds of pension plans with assets from 
$20 million to $100 billion. 

 Mark has been quoted in the Wall Street Journal, Forbes, Financial Times, Pension and 
Investments, Financial Week, US News and World Report, Treasury & Risk, CFO Magazine, CFA 
Magazine, Barron’s, Employee Benefit News Canada, Fundfire, New York Times, and National 
Public Radio. 

 Mark is a frequent speaker and has spoken at many public forums, including P&I conferences, IMI 
E&F Forums, and Institutional Investor Institute. 

 Mark has written over ten articles and manuscripts on pension risk and asset allocation including 
“Defined Benefit Plans are More Successful with Bonds”, SOA Pension Section News, Sept 2004.  
He is known worldwide and has been quoted by other actuaries in the North American Actuarial 
Journal, The Actuary in the UK, and Actuary in Australia. 
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Marko G. Komarynsky, CFA
Title: Director

Areas of Experience:
 Working with U.S. and multinational sponsors of DB and other tax-exempt programs 

 Consulting on strategic planning and investment management issues, including fixed income, 
structured solutions, and selection and retention of investment managers

 Investment manager research and selection

Qualifications, Industry-Specific Experience and Education:
 20 years of investment consulting experience, including 7 years with Towers Watson

 Member of the Portfolio Construction Group

 Former Head of Investment Manager Research in the United States

 Expertise in liability driven investments, structured solutions, and portfolio construction

 Former positions as a credit analyst, portfolio manager, and short-term trader

 CFA charterholder and member of the CFA Society of Chicago and the CFA Institute

 B.S. in Finance from Northern Illinois University and M.S. in Finance from the University of Illinois 
with a concentration in investments

 Published and quoted in various trade publications and the financial press
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Brian Murphy, CFA
Title: Director

Areas of Experience:
 Working with U.S. and multinational sponsors of DB, DC and other tax-exempt programs

 Consulting on strategic planning and investment management issues, including asset/liability 
modeling, effective style structures, and selection and retention of investment managers

Qualifications, Industry-Specific Experience and Education:
 27 years of investment consulting experience, including 20 years with Towers Watson

 Significant experience with retainer clients in the energy and utility sectors, primarily with DB and 
DC plans; conducted a benchmarking project in 2011 for a large energy services multinational

 Previously led the TWIS’s topical research on nontraditional investments

 Former director of consulting for the subsidiary of a large global financial services organization, 
where he was also a member of the firm’s Investment Policy Committee

 Contributed directly to the development of proprietary analytical models and databases at EK&A 
and held an ownership stake in the firm

 CFA charterholder and member of the CFA Society of Chicago and the CFA Institute

 B.A. in economics from Northwestern University
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Key Differentiators of our Manager Research
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One of the world’s largest 
teams

Experienced and stable team
 Ability to leverage one of the largest teams of independent manager researchers 

globally and our team of analysts
 Local on-the-ground presence in every major market

Research- driven
Globally integrated, substantial resources
 Asset class focus, including global and regional exposure
 Experienced in working alongside clients’ research teams

Independent
Consulting advice and implementation is our only sources of revenue
 No asset management or banking operation
 No fund of funds operation

Well defined investment 
philosophy

Focus on the traits of the ‘great investors’ in history
 Past performance useless for providing answers, great for providing more questions
 Qualitative research is key: Business, People and Process

Asset experts enrich strategic 
thinking

Manager Research feeds ideas and innovations into top-down asset research teams
 Bottom-up idea generation
 We are close to the best managers

Quant analysis tailored to your 
needs

TWIS has invested heavily to develop proprietary tools to meet your needs
 Ex ante risk assessment
 Trade analysis and Capacity analysis

Our resources to evaluate and select managers are unique in the industry.
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Manager Research Locations

European Research Team
65 researchers

Americas Research Team
41 researchers

Asia Pacific Research Team
33 researchers

Global Research Team
139 researchers

(92 full-time equivalents)

Small decision making groups with an asset class focus - Area of Specialist Knowledge (‘ASK’) teams 

25
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Areas of Specialist Knowledge (ASK)
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 Equities
 Australian
 Canadian
 EAFE
 Emerging Markets
 European
 Global
 Hong Kong
 Japanese
 Pacific Basin
 Singapore
 UK
 US

 Bonds
 Asian
 Australian
 Canadian
 Emerging Markets
 European
 Global
 High Yield
 Hong Kong
 Japanese
 Singapore
 Swiss
 UK
 U.S.

 Alternatives
 Commodities
 Currency/TAA/ Target Return  

Multi Asset
 Hedge Funds – Direct
 Hedge Funds – Fund of Funds
 Infrastructure
 Private Equity – Direct
 Private Equity – Fund of funds
 Real Estate – Europe
 Real Estate – North America
 Real Estate – Asia Pacific

 Specialist
 Custody
 Indexation
 Multi Manager
 Structured Products
 Sustainable Investment & 

Corporate Governance
 Quantitative Analysis Input
 Target Date Funds
 Transition
 Stable Value
 Defined Contribution Initiatives

Manager Research resources are organized into a series of ASK teams. There are ASK teams for all of 
the major asset classes and specialist activities in the investment industry. Each ASK team is 
responsible for researching all managers within its asset class, and providing recommendations of 
suitable managers. Teams are also responsible for staying current and providing white paper research 
on trends in their respective investment areas 
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Alternative Assets — Breadth and Depth of Resources
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Alternatives Research Teams

Private Equity 
Research Team

Real Estate Research 
Team

Distressed Research 
Team

Fixed Income 
Research Team

25 Team Members

Private Markets
Research Team

31 Team Members
Average exp 13 years

Hedge Fund
Research Team

23 Team Members
Average exp 12 years

Infrastructure Research 
Team

Multi Strategy Hedge 
Fund Research Team

Fixed income Hedge 
Fund Research Team

Equity Hedge Fund 
Team

Fund of Hedge Fund 
Research Team

• Hedge Funds

• Reinsurance

• Currency

• FoHF

• Beta/replication

• Distressed

• Mezzanine

• Real Estate Debt

• Private Equity

• Real Estate

• Infrastructure

• Secondaries

• Venture

• Private Equity FOFs

•Timberland

• Energy

Equity Research 
Team

43 Team Members

Manager Research 
Quant Team

5 Members

Manager Research 
Systems Team

11 Members

Manager Research 
Admin

15 Members



towerswatson.com
© 2012 Towers Watson. All rights reserved. Proprietary and Confidential. For Towers Watson and Towers Watson client use only. 

The Qualities We Look for in Managers

28

Process

People

Business

 Clear competitive advantage
 Superior research
 Efficient communication
 Evolution of process
 Strong portfolio construction
 Transaction cost monitoring

 Talented and experienced
 Small decision-making teams
 Depth of resources
 Cultural alignment
 Strong recruitment and training
 Healthy staff turnover

 Long-term focus
 AM core business area
 Stable corporate structure
 Strong compliance/technology
 Limitations to growth
 Employee ownership
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Disclaimer

Towers Watson Investment Services has prepared this presentation for general information and education purposes only. 
No action should be taken based on this document because it does not include any detailed analysis of your plans.

This document is provided to the recipients solely for their use, for the specific purpose indicated. This document is based 
on information available to Towers Watson Investment Services at the date of the document and takes no account of 
subsequent developments after that date. It may not be modified or provided to any other party without Towers Watson 
Investment Services’ prior written permission. 

It may also not be disclosed to any other party without Towers Watson Investment Services’ prior written permission except 
as may be required by law. In the absence of our express written agreement to the contrary, Towers Watson Investment 
Services accepts no responsibility for any consequences arising from any third party relying on this document or the 
opinions we have expressed. This document is not intended by Towers Watson Investment Services to form a basis of any 
decision by a third party to do or omit to do anything.

Please note that investment returns can fall as well as rise and that past performance is not a guide to future investment 
returns.
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1MERCER

Agenda

• Mercer

• Mercer Investments

• Strategic Asset Allocation Approach

• Experience with Similar Plans

• Appendix
– Original Proposal
– Sample Work Product A
– Sample Work Product B
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Partnership for change
Mercer

• Leading global provider of consulting, outsourcing and investment services

• More than 25,000 clients worldwide, about 10,000 in US 

• Backed by our parent company, Marsh & McLennan Companies, with 2011 revenue 
of almost $11 billion

• Investments business the fastest growing segment within Mercer

Workforce 
Communication & 
Change

Information Product 
Solutions

InvestmentsRetirement, health & 
welfare and absence 
management 
administration

Health & Benefits

Retirement, Risk & 
Finance

Human Capital

InvestmentsOutsourcingConsulting



3MERCER

Mercer Investments at a glance

Specialist Expertise

• Financial Strategy Group – 70+ professionals 
providing sophisticated modeling and holistic 
risk management advice including strategy and 
implementation 

• Manager Research Boutiques – 100+ full-time 
research professionals evaluating traditional 
and non-traditional investment managers

• Sentinel Group – investment operations 
consulting focusing on custody, transition 
management and other operational aspects

• Implemented Consulting – clients seeking to 
outsource day to day fiduciary management 
and operations

• Responsible Investment team – clients 
seeking to manage non-traditional risks such 
as climate change and corporate governance

Qualified, Experienced, Global Staff

Firm

• 3,000+ clients worldwide, 600+ in the US 

• $6.5 trillion in assets under advisement 
globally, $1.2 trillion in the US

• $59 billion in assets under management 
globally (As of June 30, 2012)

• 60+ offices worldwide 

• Clients in more than 40 countries

• More than 40 years advising investors

Employees

• 1,255 employees

• Consultants average 10+ years 
of investment experience, in 23 countries

As of June 30, 2012
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Mercer Investments 
Global structure

June  2012

President  & Group Executive, 
Investments
Phil de Cristo*

President & CEO
Mercer

Julio Portalatin

Mainstream Assets 
Portfolio 

Management
Russell Clarke

Global Consulting 
Strategy

Divyesh Hindocha

Responsible 
Investment

Jane Ambachtsheer

Chief Investment 
Officer

Andrew Kirton*

Manager Research / 
High Net Worth

Jeff Schutes*

Wealth 
Management & 

Technology 
Solutions

Cara Williams*
Alternatives 

Portfolio 
Management
Bill Muysken

Business Leader
Rich Nuzum*

US

Business Leader
Tom Geraghty*

Europe, Middle East & Africa

Business Leader
Ted Singeris*

Canada/Latin America

Business Leader
Stephen Roberts*

Asia Pacific

Real Estate 
Boutique

Allison Yager

Fixed Income 
Boutique

Paul Cavalier

Equity Boutique
Deb Clarke

Alternatives 
Boutique

TBD

Global Head of 
Operations

Anthony Lane*

* Denotes member of Global Investments Leadership Team
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Inflation Protection

Attractive for institutions 
with inflation-sensitive 
liabilities

Helps to protect against 
unanticipated inflation

Includes Treasury Inflation 
Protected Securities, natural 
resources and real estate

Growth Assets

Drives long-term 
capital appreciation

Seeks to mitigate 
high return volatility 
through 
diversification and 
tilts to areas with 
attractive relative 
valuations. 

Includes global and 
domestic equities –
both publicly traded 
and privately held 

Risk Reduction

Lower volatility asset 
classes

Helps to minimize 
correlation to equity returns

Includes bonds – both  
global and domestic – and 
hedge funds

Our View of the World’s Asset Classes
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Optimization – Capturing non-normality  

• Capital market models
– Returns are not normally 

distributed 
– stronger focus on 

downside risks   
– The behavior of returns 

differs in distinct market 
states
- higher volatility in 

“stressed” markets
- higher correlation 

between some asset 
classes in “stressed”
markets

– Regime-Switching 
approach
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 Standard optimization (Markowitz) has several 
shortcomings

Illustrative asset allocations

Often little diversified results and no spreading of risks 
over as many return sources as possible

Illustrative asset allocations

More robust and better diversified solutions

Robust optimization offers improvements to the 
traditional approach

Consideration of estimation risks

Regime switching approach
– Allows modelling of skewed distributions and fat tails
– Assumes that the market can be in several states 

(normal vs. crisis market regimes)

Consideration of ‘catastrophe’ scenarios

High sensitivity to input parameters

Estimation risk
– Limitation of optimization to parameters return and 

covariance, which are determined by a point estimate

Normal distribution
– Underestimation of tail risks
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Mercer’s robust optimization approach
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Risk is multi-dimensional  

• To supplement risk/return analysis we seek to better understand the exposure of a 
portfolio to underlying return drivers

• Aim to diversify between the return drivers as opposed to simply diversifying between 
asset classes

• Conduct similar exercise for portfolio risk factors

• Stress test candidate portfolios for robustness under different market conditions

 Current asset allocation

Small Cap Premium
0.0%

Emerging Mkt Premium
0.0%

Credit Risk Premium
6.6%

Unexpected Inf lation
0.3%

Term Premium
9.4%

Illiquidity Premium
1.4%

Non-Corporate GDP Grow th
0.0%

Alpha
13.4%

Other
0.0%

Equity Risk Premium
68.9%

Equity Risk Premium
34.7%

Unexpected Inf lation
0.1%

Term Premium
13.1%

Illiquidity Premium
2.0%

Alpha
38.0%

Other
0.0%

Emerging Mkt Premium
0.0%

Small Cap Premium
0.0%Non-Corporate GDP Grow th

0.0%

Credit Risk Premium
12.2%

Proposed asset allocation

Example: Portfolio return by return drivers
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Experience with large government institutions and newly established funds  

• Norwegian Petroleum Fund (Norway)

• Chilean Copper Fund (Chile)

• Large Sovereign Wealth Fund (Gulf 
Region)

• Libyan Investment Authority (Libya)

• Banking and Payments Authority of 
Timor-Leste (East Timor)

• Kuwait Investment Authority (Kuwait)

• New Zealand Treasury/New Zealand 
Superannuation Fund (New Zealand)

• Employees Provident Fund 
Organization (India)

• Large State Government Superannuation 
Fund (Australia)

• Government Pension Fund (Asia)

• Swedish Buffer Fund (Sweden)

• Future Fund (Australia)

• Asian National Pension Fund (Asia)

• Government Pension Investment Fund 
(Japan)

• Fonds de Reserves des Retraites (France)
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1  
Executive summary 
 
We are delighted to have been invited to propose for a strategic asset allocation and spending 
policy review for the investment portfolio of North Dakota Legacy Fund (“NDLF”). We are very 
excited at the prospect of working on this important assignment and are pleased to submit this 
document for your consideration.  
 
Mercer is uniquely qualified to assist the NDLF in this project. We are one of the largest 
investment consulting organisations globally and have the necessary resources, research and 
experience to deliver the highest level of expertise required for this critical project.  
 
We live in unprecedented turbulent times and we believe that a successful outcome to this 
assignment will depend on the appointment of an investment consulting firm that has: 
• Strong experience of developing SAA and spending policies in a risk controlled framework  
• Scale to support proprietary, specialist research to develop penetrating insights into asset 

classes an specialist expertise for creating structured solutions  
• Pragmatic approach to applying innovative solutions from around the world  
• Team with experience of working with large government institutions, including those with 

natural resource-based funding sources 
• Expertise in working with newly established funds, particularly those characterized by an 

initial investing phase, and subsequent spending phases 
 

We are happy to provide references at your request. We have performed very similar studies for 
various Middle Eastern and Asian oil and gas funds and a South American metals-based fund. 
Importantly, many of these prior projects were similar in scope to NDLF – most were seeking 
asset allocation advice for their newly established funds, many of which were in investing mode 
with very little to no current spending requirements. We believe the analysis required for these 
newly established funds is fundamentally different than the analysis required for funds that have 
been in existence for many years.  
 

We hope that this proposal meets with your expectations and we look forward to discussing it 
with you further.  

 
Brian Birnbaum, CFA 
Partner and Midwest Market Business Leader  
September 14, 2012  
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2  
Proposed approach 
 
We propose a collaborative approach between NDLF and Mercer that seeks to combine  
• the knowledge and insights that NDLF staff have about the key objectives and constraints for 

the portfolio 
• the asset class and portfolio construction expertise and experience of Mercer’s world class 

investment capability  
 
We propose a two phase approach to the development of a robust and practical strategic asset 
allocation for NDLF as follows: 
 
Phase A – Understand the key investment objectives of the portfolio, risk tolerance and 
operating constraints 
 
Phase B – Develop the opportunity set of strategic asset allocations and recommendations; 
model, evaluate, and recommend potential changes to current spending policy  
 
We now describe each phase in detail. 
 
Phase A: Understand key investment objectives, risk tolerance and operating constraints 
for the portfolio 
 
The purpose of this critical phase is to ensure that the strategic asset allocation is built on a solid 
foundation. It is impossible to consider the strategic asset allocation without regard to NDLF’s 
investment objectives, risk tolerance and operating constraints.  
 
We will focus intensively to understand from NDLF staff the key parameters within which the 
portfolio needs to be managed and how you see them evolving over the coming years. 
Understanding the strategic thinking behind the projected evolution of NDLF’s requirements from 
the portfolio is important in ensuring that the asset allocation provides the required balance 
between liquidity, security/stability and return generation on a medium to long term view.  
 
We shall need to understand the overall cash flows of the NDLF and the key strategic issues 
relating to the portfolio, including  
• What is the rationale for holding the reserves and background to current strategic asset 

allocation  
• What is the size of potential spending relating to the portfolio? What are the nature and 

factors that affect this spending, and what is the potential correlation of spending and fund 
deposits/spot oil prices? 

• What is the potential sensitivity of optimal asset allocation to evolving spending policies? 
• What are the liquidity requirements and how are they expected to evolve?  
• What is the anticipated cash flow profile and how can this change?  
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• Views on security and circumstances when negative absolute returns can be tolerated, if 
any.  

• How much fluctuations in returns can be tolerated 
• Which asset classes/instruments are currently used in the portfolio? Are there any legal or 

other restrictions on use of other asset classes/instruments? 
 
NDLF is a significant and unique institution, particularly in the United States. As a result, we 
believe that it is important to identify its natural competitive advantages so that the strategic 
asset allocation can capitalize on them. For example, the global financial crisis has weakened 
the balance sheets of many institutions and they are being forced into transactions that distort 
the true value of assets. In this situation, the investment phase of NDLF and the current 
requirement of a super-majority vote to initiate any spending post 2017 may give it a competitive 
advantage that can be reflected in its strategic asset allocation. Furthermore, a fund growing at 
approximately $50 million per month may have the ability to lock up a larger proportion of capital 
in seeking higher investment returns than another fund the does not enjoy the same cash flow 
profile. 
 
We anticipate that our discussions with representatives of NDLF and review of 
documents/reports during this phase will give us a good understanding of 
• the key objectives to be met by the portfolio in terms of liquidity, security, returns etc and their 

priority 
• eligible assets/instruments and type of risks that may be tolerated  
• the investment decision making structure and capacity 
• operating constraints and any natural competitive advantages 
  
We shall document our understanding and agree it with NDLF before progressing to Phase B. At 
this stage it will be clear if we need to divide the portfolio into tranches.  
 
Phase B – Develop the opportunity set of strategic asset allocations and 
recommendations; model, evaluate, and recommend potential changes to current 
spending policy 
 
The development of the strategic asset allocation will be driven from the output of Phase A, 
which will define the key requirements that the portfolio has to meet and their priority. This 
critical link aims to ensure that the strategic asset allocation is grounded in NDLF’s investment 
objectives, tolerance to risk, and operating constraints. In conjunction, the NDLF’s SAA will be 
driven by its ultimate spending needs/requirements. The current spending policy requires a 
super-majority vote to require any spending post 2017. As a result, the current spending policy 
results in a highly uncertain spending need for the fund. We will test our asset allocation 
recommendations against alternative spending policies, those that are more traditional (i.e., 
based on a percent of market value) and those that are adjusted relative to the rate of inflation. 
Our goal is to not only ensure that the SAA for the NDLF is appropriate given evolving spending 
needs, but to also ensure that the NDLF lives up to its primary objective – providing sources of 
funding for future generations of North Dakotans. 
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Depending on the outcome of phase A, it may be necessary to split the portfolio into different 
tranches and develop a strategic asset allocation for each tranche with associated benchmarks.  
 
This approach avoids one of the main failings revealed by the recent financial crisis as institution 
after institution ran into difficulties because asset portfolios had spun out of control in terms of 
liquidity, duration, economic sensitivity, etc. This is not to say that there should not be any 
mismatching but that any mismatching should be controlled with a clear ‘safe harbor’ reference 
point and a measured approach as to any deviation. 
 
Against this background, we recommend an approach which is a judicious mix of art and 
science for the development of the strategic asset allocation. We believe that history has many 
lessons for an investor but we also believe that strategic asset allocation should be formulated 
with a forward looking mind-set. This is especially true in the current environment where the 
global economy and financial system remain fragile and significant imbalances and power shifts 
need to be managed.  
 
The key developments being:  
• It is now well understood by most investors that we are in a midst of some fundamental 

changes. The “super-debt” cycle is at an end, bringing in its wake some major challenges for 
policy-makers and politicians.  

• Prospects for economic growth have to contend with the gravitational force of de-leveraging 
with the one positive being the continued growth and wealth creation in “developing” 
countries. 

• Unconventional policy measures and concerns about entering into a prolonged deflationary 
period have taken bond yields to very low levels, with in some case real yields being 
negative.  

• The Euro-zone continues to be a source of systemic risk which is weighting down on many 
risk assets. 

 
In such conditions, it is important to take a multi-dimensional approach to development of the 
strategic asset allocation. We understand the limitations of statistical modeling and use such 
techniques selectively to help test our judgmental thinking as opposed to using mathematical 
analysis to drive the strategic asset allocation in the belief that it is possible to reduce the real 
world dynamics into a model. Later in this section we discuss in more detail some of the specific 
analysis that we anticipate will be required. 
 
The key steps in this phase will be as follows: 
1. Asset class analysis (identify full universe of eligible asset classes and their characteristics) 
2. Evaluation of the current portfolio  
3. Consideration of candidate portfolios 
4. Evaluation of current and alternative spending policies 
5. Strategic asset allocation recommendation and investment policy statement 
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We have highlighted below some of the issues that will be considered as we go through the 
above steps: 
 
1. Asset class analysis 
Asset classes are the building blocks of a portfolio and the relative exposure of a portfolio to 
different asset classes will determine the behavior of that portfolio under different conditions. It is 
therefore critical to form a view on the characteristics of the asset classes that are included in 
the current portfolio as well as others that are eligible. We will agree with NDLF the asset class 
opportunity set to be considered for this analysis. 
 
We will propose forward-looking assumptions for expected return and distribution of those 
returns for the eligible asset classes for discussion and agreement with NDLF. We are 
conscious that financial returns do not neatly fit the convenient normal distribution pattern 
assumed within many models. A noticeable feature of asset class return behavior is the increase 
in correlations of returns during bear markets and market crises. Such market crises have raised 
awareness of the fat-tailed nature of asset returns and these distributions are seen as more 
appropriate in the modeling of future investment returns and risks. To allow for fat tails we adopt 
a regime-switching approach where individual asset class returns are assumed to be generated 
from two distinct distributions (representing “regular” and “extreme” market conditions) which are 
combined to generate a fat-tailed distribution. Assumptions for the fat-tailed distribution would be 
incorporated into our forward looking capital market views. 
 
Illustration: Basic regime-switching approach based on global equity returns 
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It will also be necessary for us to characterize each asset class by factors that are relevant to 
the NDLF’s requirements identified in Phase A. For example, in order to assess the real liquidity 
of a portfolio a qualitative assessment will be required about the liquidity characteristics of each 
underlying asset class. We shall work collaboratively with NDLF to agree an appropriate score 
for liquidity (and other relevant factors) for each asset class. 
 
2. Evaluation of current portfolio 
Based on characteristics of asset classes agreed with NDLF, we shall evaluate the current 
portfolio in relation to the requirements identified in Phase A. This will show the extent to which 
the current portfolio meets the requirements that are relevant for NDLF. Considering the current 
portfolio in these terms will allow us to consider the implications of any areas of misfit and 
discuss with NDLF the priorities for any corrective action. 
 
3. Consideration of candidate portfolios 
Traditional optimization models suffer from various simplifying assumptions (i.e., estimation error 
of assumptions, normal distributions, static correlations, etc) and require either highly manual 
constraints, limited the usefulness of the results, or result in undiversified portfolios.  
 
Candidate portfolios would be analyzed in relation to the efficient frontier on a more conventional 
risk/return basis. However, results using the traditional Markowitz methods are often poorly 
diversified and non-intuitive. Unless constrained or “hand polished”, they do not fulfill the basic goal 
of spreading risks among a wide range of risk and return sources. We therefore propose to use a 
Robust Optimization approach, parameter estimation is allowed for explicitly in determining optimal 
allocations. This results in portfolios that are much better diversified with intuitive appeal as 
shown below. 
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Illustration: Robust optimization approach versus traditional Markowitz approach 

Standard optimization (Markowitz) has several 
shortcomings

Illustrative asset allocations

Often little diversified results and no spreading of risks 
over as many return sources as possible

Illustrative asset allocations

More robust and better diversified solutions

Robust optimization offers improvements to the 
traditional approach

Consideration of estimation risks

Regime switching approach
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Versus the standard approach, Mercer’s robust optimization approach copes with estimation risk 
of parameters and non-normality of investment returns to build portfolios that are more robust to 
changing market conditions. Resulting from the optimization approach it is possible to plot the 
efficient frontier and evaluate potential portfolios versus theoretical optimal allocations. 
 
Illustration: Efficient frontier resulting from optimization 
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Volatility of returns is not a complete measure of risk and in the aftermath of the recent financial 
crisis, investors are now attuned to a broader sense of risk. Risk is a multi-dimensional concept 
and Mercer believes a thorough understanding of all of the risks attached to a portfolio is 
required to properly consider it. 
 
Therefore, as a supplement to the risk/return analysis we seek to better understand the exposure 
of a portfolio to the underlying return drivers, and to aim to diversify between the return drivers as 
opposed to simply diversifying between asset classes. A similar analysis would be carried out 
looking at the breakdown of portfolio risk. 
 
Example: Portfolio return by return drivers 

Current asset allocation

Small Cap Premium
0.0%

Emerging Mkt Premium
0.0%

Credit Risk Premium
6.6%

Unexpected Inf lation
0.3%
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Non-Corporate GDP Grow th
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Alpha
13.4%

Other
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68.9%

Equity Risk Premium
34.7%

Unexpected Inf lation
0.1%

Term Premium
13.1%

Illiquidity Premium
2.0%

Alpha
38.0%

Other
0.0%

Emerging Mkt Premium
0.0%

Small Cap Premium
0.0%Non-Corporate GDP Grow th

0.0%

Credit Risk Premium
12.2%

Proposed asset allocation

 
 
In addition to the above, further analysis will be carried out to stress test candidate portfolios for 
robustness under different market conditions. 
 
4. Strategic asset allocation recommendations  
Finally, we would discuss the current portfolio, the candidate portfolios and comprehensive 
supporting analysis and receive feedback for any fine tuning required before finalizing our 
recommendation that would set out recommended portfolio. We believe this process will be 
highly iterative, requiring additional analysis, before a formal recommendation is advanced. 
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3  
Fees 
 
We are prepared to dedicate the necessary resources required to complete this project by year’s 
end. Our ability to complete the project in this timeframe, however, will also depend upon the 
NDLF’s timely contracting process and ability to dedicate significant time to ongoing discussions 
related to our analysis.  
 
Our proposed all-inclusive fee for the project is $110,000. The fees would be payable in two 
instalments, 50% after completion of Phase A of this project, and the remainder after issue of 
the final report.  
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4  
Team structure and members 
 
We propose a team structure and membership that aims to apply the full force of Mercer’s global 
intellectual capital and experience in working with similar organizations seeking assistance in 
the development of a strategic investment strategy.  
 
We propose Brian Birnbaum as the lead consultant and Rich Nuzum as the Executive Sponsor for 
our work with the NDLF. Brian is a Partner and Midwest Market Business Leader for Mercer’s 
Investments practice, and is an 18 year veteran in the investments industry, having worked with 
some of the largest public retirement systems in the United States on issues related to strategic 
asset allocation, portfolio structure, manager selection and program monitoring. Brian also has 
deep experience in working with public endowment assets, similar in character as the NDLF. 
Rich is a Senior Partner and Head of Mercer’s Investments practice in the United States. Rich 
also has deep experience in working with a number of sovereign wealth funds, including those 
whose funding were based on natural resource production. Their bios are listed below. 
 
Brian J. Birnbaum, CFA 
Partner, Mercer Investment Consulting 
Brian is a partner and head of Mercer’s investment consulting practice in the Midwest region. He 
assists institutional investors with the development of investment policies and objectives, the 
evaluation and selection of investment managers, and the measurement and analysis of 
performance results.  
 
Prior to joining Mercer, Brian was the Director and Head of Credit Suisse's institutional consulting 
arm, Investment Management Consulting Services. Before joining Credit Suisse, Brian was a 
principal with Ennis Knupp & Associates and a senior consultant to a number of public 
retirement system, corporate pension, private foundation and high net worth clients. Brian also 
led the firm’s effort in US equity and fixed income manager research. In addition, he has 
authored a number of technical papers and was a frequent speaker at conferences on topics 
ranging from risk management to pension fund best practices. Brian’s investment management 
experience includes time with Aon Advisors, where he managed fixed income portfolios, 
performed equity analysis and implemented derivative strategies. He has over fifteen years in 
institutional investment consulting and investment management roles. 
 
Brian received his Bachelors in Business Administration in Finance from Loyola University 
Chicago. He is a CFA charterholder and is a member of the Investment Analysts Society of 
Chicago and the CFA® Institute.  
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Rich Nuzum, CFA 
Senior Partner, Mercer Investment Management 
Based in New York, Rich leads Mercer's investments business in the United States. Before taking on 
his current role, Rich was Global Business Leader for Mercer's investment management business 
from 2008 through 2011, Americas Business Leader for Mercer's investment consulting business 
from 2005 to 2008, and Asian Business Leader for Mercer's investment consulting business from 
1997 through 2005. 
  
During more than 20 years with Mercer, Rich's investment consulting clients have included 
corporate and public defined benefit and defined contribution plan sponsors, not-for-profit 
healthcare systems, foundations, endowments, insurance companies, sovereign wealth funds 
and central banks. Rich has worked with clients in more than 15 countries, and has provided 
investment consulting advice to more than a dozen of the world's 100 largest institutional 
investors. 
  
Rich holds an MBA with High Honors in Analytic Finance and Accounting from the University of 
Chicago, and a BA with Honors in Mathematical Sciences and Mathematical Economic Analysis 
from Rice University. Before joining Mercer, Rich did graduate work in international economics 
at Tokyo University. Rich is a Chartered Financial Analyst and a member of the CFA Institute. 
 
 
 
 
 



                   
 

 

     
 
 

Important Notices 
 
References to Mercer shall be construed to include Mercer LLC and/or its associated companies. 
 
© 2012 Mercer LLC. All rights reserved. 
This contains confidential and proprietary information of Mercer and is intended for the 
exclusive use of the parties to whom it was provided by Mercer. Its content may not be 
modified, sold or otherwise provided, in whole or in part, to any other person or entity without 
Mercer's prior written permission. 
 
The findings, ratings and/or opinions expressed herein are the intellectual property of Mercer 
and are subject to change without notice. They are not intended to convey any guarantees as 
to the future performance of the investment products, asset classes or capital markets 
discussed. Past performance does not guarantee future results. Mercer's ratings do not 
constitute individualized investment advice. 
 
This does not contain investment advice relating to your particular circumstances. No 
investment decision should be made based on this information without first obtaining 
appropriate professional advice and considering your circumstances. 
 
Information contained herein has been obtained from a range of third party sources. While the 
information is believed to be reliable, Mercer has not sought to verify it independently. As 
such, Mercer makes no representations or warranties as to the accuracy of the information 
presented and takes no responsibility or liability (including for indirect, consequential, or 
incidental damages) for any error, omission or inaccuracy in the data supplied by any third 
party. 
 
Investment consulting services provided by Mercer Investment Consulting, Inc. 
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Summary 

Executive Summary  

Financial markets are generally believed to offer investors increasing expected returns for 
increasing levels of (non diversifiable) investment risk.   Strategic asset allocation for an 
institution involves choosing, from the various alternatives offered by these markets, the 
trade off between risk and return that is appropriate in terms of the objectives of the 
institution and the interests of the parties involved.   

Once this choice is made, in practical terms, strategic asset allocation serves only as a 
benchmark to measure the management of the Fund.  Decisions as to whether markets 
should be over or under weighted should be taken by management relative to this 
benchmark.  This report does not take any views on the relative valuation of global 
markets.  The issue of tactical asset allocation is beyond the scope of this report.    

We begin by discussing a range of different approaches to setting strategic asset 
allocation.  We see a number of important drawbacks in what has become the established 
method of addressing strategic asset allocation questions, namely the use of “long-term” 
models.  The application of normative economic theories could provide an alternative, but 
are inconsistent with the stated objectives of the Fund.  We have therefore turned to what 
may be called “Representative Investor” methods.  We make a case, accepting some of 
the practical limitations, for the use of a global market capitalisation-weighted benchmark 
as the natural model portfolio for investment in global financial assets. 

The liabilities of the Fund are not explicitly defined.  One objective for the Fund, set out 
in 1997, made reference to the maintenance of value in terms of international purchasing 
power.  In these terms, a portfolio of inflation-linked government bonds with duration 
equivalent to that of the Fund would minimise risk.  We show, however, that on the 
assumption of a 25 year duration for the Fund, the available durations of bonds within 
inflation-linked markets around the world, combined with the fact that such bonds are not 
available in all currencies, means that material risk remains even under the “least risk” 
strategy.   

Our central proposal is that the Fund should adopt a core portfolio managed to a market 
capitalisation benchmark of global assets.  This benchmark currently implies around 50% 
(slightly more) in global equity markets and 50% in other assets (predominantly global 
investment grade bonds).   We recommend that the currency exposure of the core 
portfolio should follow that of the assets comprising the market capitalisation benchmark.   

The definition of the acceptable level of risk in the fund is unclear.  If the level of equity 
exposure in the market capitalised benchmark is considered to be excessive then we 
recommend that this should form the “core” portfolio benchmark and a separate least risk 

Mercer Investment Consulting 
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satellite portfolio should be constructed to mitigate risk..  To maintain equity exposure at 
levels broadly equivalent to the current strategy, a 75% allocation to the core portfolio 
and 25% to the satellite would be needed.  However, we demonstrate that the overall 
difference in risk between the current strategy and the core market capitalisation weighted 
portfolio (without any satellite allocation) is relatively modest given the overall 
uncertainty in the Fund’s liabilities and the definition of acceptable risk. 

The global market capitalisation benchmark includes an allocation to small cap equities, 
real estate, emerging market sovereign debt, global high yield debt and private equity.  In 
none of these asset classes do we consider it reasonable to expected abnormally high 
returns (in other words, greater than bonds and equities on a risk-adjusted basis).  Their 
place in the strategy is justified if they offer a meaningful contribution to overall portfolio 
diversification.   

Our analysis indicates that, although optimal in the purest sense, inclusion of emerging 
market debt and high yield, together with some equity small cap markets at their market 
capitalisation weights will have only a marginal impact upon overall expected return and 
risk.  The case for including small cap allocations in the main equity markets (US, Europe 
and Japan) and Global Real Estate appears stronger on diversification grounds. 

Given the absence of reliable data on private equity, this must be dealt with largely 
qualitatively. The potential difficulties in gaining initial exposure and subsequently 
managing it, in particular in terms of the general aim of operating the Fund on a 
transparent basis, would tend to argue against its inclusion in practice. 

Inflation linked bonds will also in our opinion offer no material benefit when included at 
their market capitalised weight in a global benchmark. These bonds should be included 
only if a separate low risk “satellite” portfolio is constructed.  This portfolio should adopt 
trade weighted currency exposures and invest in inflation linked bonds in economies 
where these are available. Constraints imposed by the size of the global inflation-linked 
bond market would argue against an allocation of more than 3% to any one inflation 
linked market.  In other economies, or if the 3% limit on inflation linked exposure is 
exceeded, the satellite fund should invest in short to medium (10 year) maturity bonds.    
However, in view of the practical constraints preventing the Fund from investing in 
closely matched inflation linked bonds, we show that this satellite portfolio does not 
materially reduce risk relative to adopting the core market capitalised benchmark for the 
entire portfolio. 
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The chart below compares the current strategy to the market capitalisation portfolio: 

Comparison of Market Cap Benchmark to Current Benchmark

0% 5% 10% 15% 20% 25% 30%

European Equity
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Emerging Equity

European Government Bonds

American Government Bonds

Pacific Government Bonds

European Non-Government Bonds

American Non-Government Bonds

Pacific Non-Government Bonds

Global Property

Global High Yield

Global Emerging Market Debt

Current Strategy
Market Cap Benchmark

 

In summary, the primary differences between our proposal and the current Fund strategy 
are;  

• a higher overall equity allocation (by around 10% of the Fund) and 
correspondingly lower bond allocation; 

• a greater bias to the US market, with a commensurately lower allocation to 
European markets;  

• a more diversified benchmark within equity that includes smaller capitalisation 
stocks;  

• an allocation to global real estate. 

We have noted that the quantitative case for real estate is mitigated by the practicalities of 
easily accessing a diversified global exposure.  The strictest interpretation of the market 
capitalisation portfolio would also see allocations to private equity, high yield and 
emerging market debt, but our analysis suggests that these asset classes offer only modest 
benefits in risk/return terms to the aggregate portfolio and practical considerations may 
favour their exclusion (practical considerations may also be a constraint on real estate 
investment as discussed in section 6.12 of the report). 

Although we appear to have approached this review from a different angle when 
compared with previous studies, it should perhaps be noted that the above differences are 
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in our view relatively minor when seen in the overall context of the asset allocation for 
this Fund.  There are also very important similarities between our conclusions and earlier 
studies, despite the apparent difference in approach.  In particular;  

• Both approaches involve a trade off between risk and return; neither involves 
minimising risk as an over arching objective.  Even without the inclusion of the 
satellite portfolio to equate equity exposures, the basic risk and return trade off is 
rather similar between the two strategies (in the context of the much wider range 
of alternative possibilities). 

• Both approaches use broad market capitalised market indices within individual 
asset categories to achieve diversification (our proposal merely extends this 
approach to the weights given to asset categories also). 

Furthermore, some of the detailed changes (such as inclusion of real estate and small 
capitalisation stocks) have already been discussed positively as possibilities for the Fund.   
Thus our review should be seen as arriving, by different means, at conclusions that are 
broadly consistent with current policy and our proposals should in our view be seen as 
evolutionary rather than requiring fundamental change of policy. 
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 1  

Introduction 

1.1 The work on which this paper reports was commissioned by and is prepared in 
accordance with a contract with the Norwegian Ministry of Finance (the 
Ministry). The terms of reference for this work are set out in the Invitation to 
Tender issued by the Ministry to Mercer Investment Consulting (formerly known 
as William M Mercer Limited) on 13th May 2002. 

1.2 The Requirement Specification described in the Public Procurement Basis states 
that:  

"The choice of asset allocation in the portfolio is a fundamental investment 
strategy issue and will be the main theme of the report. More specifically, the 
report must focus on different consequences of a possible change in the mix 
between equities and fixed income, a change in the benchmarks and the 
inclusion of new investment alternatives, for instance index linked (inflation 
protected bonds), private equities and real estate (commodities and hedge 
funds are not relevant)" 

1.3 This report is addressed to the Ministry and presents formally the results of the 
work undertaken over the intervening year. The direction and focus of the work 
has evolved somewhat over time. Thus although our report covers all of the issues 
described in the above specification, certain issues have been raised to greater 
prominence (and others accordingly de-emphasised), to reflect our recommended 
approach to the fundamental investment strategy issue. 

 

 

 

Jon Exley and Stephen Woodcock 
For and on behalf of Mercer Investment Consulting 
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 2  

Approaches to Setting Strategic Asset Allocation 

Background 

2.1 Financial markets are generally believed to offer investors increasing expected 
returns for increasing levels of (non diversifiable) investment risk.   Strategic asset 
allocation for an institution involves choosing, from the various alternatives 
offered by these markets, the trade off between risk and return that is appropriate 
in terms of the objectives of the institution and the interests of the parties 
involved.    

2.2 In practical terms, once established, the strategic asset allocation is then simply a 
benchmark against which the management decisions of the Fund can be measured.  
Thus, for example, if those responsible for the management of the Petroleum Fund 
have a view that, say, it should be underweight in US equities, the benchmark 
measures what we mean by “underweight”.  We mean underweight relative to the 
benchmark, as under or over weighting only has meaning in relative terms.   

2.3 The actual returns earned on financial assets are of course beyond the control of 
investors, institutional or otherwise.  One may wish to take views on whether 
certain financial markets offer abnormally high or low returns at the present time 
by reference to the risk and return trade off assumed for markets generally.   
However, such views fall beyond the scope of this report.   An additional layer of 
management is required to make such decisions.   

2.4 Since a departure from a long term trend can correct at any time, it is in fact 
difficult to distinguish between “long term” and “short term” views in any event.  
The additional layer of management required to make such decisions can thus be 
called tactical asset allocation or medium term strategy, but the important point is 
that all of the layers of management need to be measured against something, 
namely a benchmark1.    

                                                 

1 Some of the large Metropolitan local authority pension funds in the UK successfully adopt this additional tier of asset 
allocation management approach through the role of investment committees comprising (paid) advisers drawn from 
fund management and other investment industry sources.  The tiered approach is also followed to a lesser extent by a 
small number of other large UK pension plans, although the freedom to take such active medium term asset allocation 
decisions is often stifled by the Trust status of these funds (which differs from the legal status of local authority funds).  
A similar approach is also adopted widely by insurance companies.  In summary the UK experience seems to be that 
this approach is practical provided that responsibilities are clear (which is not the case for Trust based arrangements).  
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2.5 The role of the strategic asset allocation as defining a risk and return trade off and 
the view of strategy in practical terms as merely a benchmark reflect a more 
limited ambition than some previous aspirations of “strategic” asset allocations.  
The development of modern thinking on this issue is described further below. 

The Development of Modern Approaches to Asset Allocation Benchmarks     

2.6 The formulation of modern strategic asset allocation advice to institutions has 
undergone a substantial change in recent years.  The failings of model–based 
approaches have led increasing numbers of practitioners towards approaches 
based on normative financial economic theory.  Here, the role of modelling is 
subordinated below some over arching rationale for a particular approach (such as 
close hedging) rather than to determine a risk and return trade off in a classical 
portfolio selection framework.  We describe below the differences between the 
two by way of an introduction to the review. 

The “Long Term Model”-Based Approach 

2.7 The model based approach grew out of the freedom created by modern computing 
power that enabled the application of statistical analysis to large volumes of data 
and the building of complex simulation models. 

2.8 By the early 1990s all of the major Investment Consulting firms had their own 
proprietary model.   Mercer Investment Consulting developed such a model in 
1990 and the Mercer Global Capital Market Simulator is still widely used by 
pension funds, especially in the United States and the Netherlands. 

2.9 These models all postulate relationships between various macro economic factors, 
asset yields and asset returns that are fitted to past data using standard statistical 
estimation techniques.  The models are then used to simulate the development of 
asset portfolios, often relative to simulated liabilities, over very long horizons 
(twenty years). 

Criticisms of the Model Based Approach 

2.10 By the mid 1990s it had become apparent that these models did not necessarily 
provide robust answers to the problems that they were designed to solve: 

i. Results are highly sensitive to expected return assumptions and robust 
methods of deriving these to within the tolerances required for asset 
allocation do not yet exist (aside from the “reverse engineering” adopted in 
this report but this takes a representative asset allocation as a starting 
point). 

ii. The apparent sophistication of models often relies heavily on supposed 
artefacts of data such as “mean reversion” and yet modern research 
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suggests that such features could be observed even in random data.  
Quoting from the abstract of Engstrom (Draft, 2002) 2: 

“...within a very general class of theoretical models, predictability regressions may be 
badly misspecified.  In particular they have almost no power against the specific form of 
predictability suggested by reasonable treatments of risk.  Additionally, simple predictive 
regressions produce estimates of the conditional risk premium which may be very 
different from the true values.” 

The basic problem with the alleged statistical significance of these mean 
reverting effects is that often both the explained variable (the next period 
return) and the explanatory variable (dividend yield, price/earnings yields, 
lagged returns etc) include a lagged endogenous variable (price).   The 
importance of this violation of the condition for standard tests of statistical 
inference is not an easy concept to explain3 (hence the relatively modern 
discovery of the issue) nor is it possible in general to derive an explicit 
formula for the bias it introduces.  However, the effect can be uncovered 
by out of sample testing or by simulating the same regression for data 
known to be free of the effects being studied.  For example, it can be 
shown that there is a relatively high probability of observing apparent 
mean reversion of equity yields in sample paths generated from simulation 
models known to have no mean reversion4.  Another important criticism of 
assumed mean reversion in models is that although it does indeed justify a 
relatively minor bias towards more risky assets for long horizon investors, 
the main conclusion is that investors should use the apparent predictability 
of returns to change their policy dynamically.  The latter approach will 
often in such models appear to generate large risk adjusted returns well in 
excess of those from fixed policies.  Explaining why these returns cannot 
be earned in practice is a challenge for such models. 

iii. The finance literature focuses mainly on positive rather than normative 
economic theory and gives little confidence in the ability of models to 
predict individuals’ portfolio preferences.  There is extensive literature on 
the “time diversification fallacy” which shows that intuitive beliefs about 
the way asset allocation preferences change with time horizon are often 

                                                 

2 A good summary of the modern criticisms of once widely held belief that the equity dividend price ratio is a simple 
mean reverting process is provided in “The Conditional Relationship Between the Equity Risk Premium and the 
Dividend Price Ratio” by E. Engstrom (Draft, November 2002) on  http://www.gsb.columbia.edu/doctoral/students/ 
job/ee68_dis.pdf.   This refers back to the original work by C.R. Nelson & M.J.Kim  “Predictable Stock Returns: The 
Role of Small Sample Bias” in Journal of Finance 48,2,641-661. 

3 A more general and shorter discussion of the biases in models is provided in “Avoiding biases in TAA Model 
Building” by L.Chaumeton & G.Connor on http://www.barra.com/Newsletter/NL163/ TAAModNL163.asp 

4 See “Mean Reversion and Market Predictability” by Jon Exley, Andrew Smith and Tom Wright, 
presented to the Finance and Investment Conference of the Actuarial Profession, June 2002. 
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fallacious. Quoting from the conclusion of the second chapter of Campbell 
& Viceira 5  

“Does the investment horizon affect portfolio choice?  ...we have shown that it may not.  
We have assumed that investors’ relative risk aversion does not depend systematically on 
their wealth...Under this assumption, the investment horizon is irrelevant for investors 
who have only financial wealth and who face constant investment opportunities....Popular 
arguments,..., such as the claim that long term investors can afford to take greater risk 
because they have ‘time to ride out the ups and down of the market’, are simply wrong 
under these conditions”.   

iv. It is important to note that this does not rule out time horizon effects in 
portfolio choice, but it does dismiss intuitive reasoning behind these 
effects.  For example it is not sufficient simply to point to the reduced 
probability of loss as time horizon increases.  Despite this reduction in loss 
probability, the result referred to by Campbell & Viceira still proves that 
under some plausible investor assumptions, there would be no impact of 
time horizon on portfolio choice.   The explanation for this is that although 
the intuitive analysis picks up the reduced probability of moderate losses, 
it does not pick up the increased probability of extreme losses along paths 
with repeated market falls.  It is possible to construct models which show 
some time horizon effects, but they require more complexity and the 
horizon effect depends on the choice of parameters (e.g. mean reversion 
assumptions, see above) that are open to debate. 

v. The use of arbitrary investment objectives, such as those based on arbitrary 
percentile outcomes, give arbitrary answers and, as discussed above, can 
mask important effects such as increased probability of extreme loss.   
This is well described by Norges Bank in “An Analysis of the Government 
Petroleum Fund Equity Allocation” (15 March 2001). 

“A common argument for increasing the equity proportion when the investment horizon 
is longer is the reduced probability that equities perform less favourably than alternative 
investments (shortfall risk falls).  However, it is not sufficient to focus on the probability 
of a lower return on equities.  It is important to consider how much lower the return on 
equities may be.  Even though the probability of a lower return is reduced when the 
horizon is extended, the size of any lower return will increase” 

Although assumptions in chosen utility functions such as “constant relative 
risk aversion” can be queried (see item iii above), the fact that plausible 
utility functions such as this can give very different answers from those 

                                                 

5 See “Strategic Asset Allocation” by J.Y.Campbell & L.M.Viceira (2002). 
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obtained by use of arbitrary implied investor utilities should give cause for 
concern. 

vi. Corporate financial theory argues that portfolio selection for institutions is 
fundamentally different from portfolio selection applied to an individual in 
any event.  We discuss this further below. 

In summary, although there is vast financial literature on the subject of portfolio 
selection most of the theory is essentially positive rather than normative.  The 
existence or otherwise of time horizon effects is open to debate, but there is 
general agreement that intuitive beliefs about long term investors being able to 
“ride out the ups and down of the market” are simply wrong under some plausible 
assumptions.  These assumptions do not remove the possibility of time horizon 
effects but do provide a “counter example” to disprove commonplace reasoning.  
Despite the attempts by practitioners to construct sophisticated long term models 
of asset classes, experience shows that these models do not arrive at robust 
recommendations (i.e. they are generally quite heavily parameter dependent, and 
it is difficult to determine the parameters precisely). 

Approaches based on Normative Economic Theory 

2.11 The theory reflected in (5) above is that conventional portfolio selection theory 
can only be applied at the level of individuals who ultimately bear the risks of 
institutional investment.  Thus for a company pension fund, for example, we must 
track through the economics to identify who bears the investment risk (this might 
for example be shareholders or other individuals). 

2.12 An adaptation of the Modigliani & Miller (1958) proposition suggests that these 
end investors are first order indifferent to the allocation of institutional assets to 
which they are exposed (on the grounds that they can in principle offset any 
institutional asset allocation by their choice of personal portfolio). 

2.13 Second order issues (such as tax and frictional costs) are then the principal 
determinants of preferred institutional asset allocation.  Essentially these second 
order issues determine how the choice of asset allocation of the institution can be 
used to maximise economic wealth.  Modelling may be used to convert the theory 
into an actual benchmark (for example to determine a hedge portfolio), but the 
modelling required for such analysis will tend to be more subtle and sophisticated 
than conventional “risk versus return” portfolio selection (for example the 
modelling may adopt risk neutral assumptions).   

2.14 The recent move by the £2.3bn Boots pension fund in the UK to 100% bond 
investment was an example of this approach.  The primary decision to invest 
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100% in bonds was not based on modelling6.  Supporters of the application of 
such normative theory explain the discrepancy seen elsewhere between observed 
institutional asset allocations and their theory in terms of principal-agent conflicts. 

2.15 In the case of the Norwegian Petroleum Fund, the macro economic analogy of the 
theory used to support the simple matching of institutional assets and liabilities 
would be Ricardian equivalence.  Under this theory, individuals would be 
assumed to have a strong bequest motive and behave rationally in such a way that 
the choice of Government policy in terms of both the decision to reduce taxes or 
set aside a fund, and the asset allocation of any fund, will have little impact on the 
economy.  In this framework any Fund objectives would focus on minimising 
frictional costs and maximising transparency rather than a model based risk and 
return trade off. 

2.16 However, it appears to be axiomatic that in creating the State fund, rather than 
reduce taxes, the objectives of the fund must extend beyond the minimisation of 
transaction costs, otherwise the Government would simply have reduced taxes.  
The starting point for the non-Ricardian approach is that the Government cares 
about the intertemporal allocation of the benefits of North Sea Oil and that it takes 
the view that not all consumers care about future generations.  

2.17 It would appear therefore that the simplifications of the prescriptive theoretical 
approaches are not fully applicable to the Fund.  Instead, the Fund’s asset 
allocation must take account of the stated objectives of the Government, as 
decision-making agents, and their implied risk tolerances (again as agents rather 
than principals). 

Representative Investor Approaches 

2.18 In the absence of normative portfolio selection theory the most robust approaches 
to asset allocation tend to fall back on representative investor approaches. 

2.19 These approaches start with the asset allocation of representative investors derived 
from actual asset allocation positions and then adjusts this position to allow for 
features of the particular investor(s) that make their situation different from that of 
the representative investor.  The widespread references to the activities of other 
large institutions (CalPERS, OTPP, ABP etc) in the literature discussing the 
Fund’s investment decisions is an example of an informal application of this 
approach. 

                                                 

6 See for example  http://www.gemstudy.com/defined_benefit_pensions.htm 
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Conclusions 

2.20 Before relying on sophisticated long term modelling of the Petroleum Fund to set 
asset allocation it is important to ask two key questions: 

vii. In what sense is the fund long term, relative to other investors? 

viii. Even if it is long term, how reliable is the normative economic theory that 
quantifies how this long termism should impact on investment policy? 

To the extent that the Fund is ultimately owned by Norwegian citizens (even if it 
is held on behalf of future generations, political control rests with current 
generations through the democratic process) the hurdle in (i) is not trivial.  It 
could be argued that in economic terms the fund is no more long term than a 
typical representative Norwegian citizen.  However, even if the Fund is dealt with 
in economically abstract terms as “belonging” to unborn generations with a long 
time horizon, the hurdle in (ii) remains to be overcome. 

2.21 In our consideration of (ii), it is important to stress that we are not ruling out the 
possibility that time horizon could impact on portfolio choice, but we are ruling 
out any simple and widely accepted model for this behaviour.  The issue is highly 
contentious (and parameter or model dependent) in the financial literature.  In 
recent years there has even been back tracking on the general consensus on long 
term market modelling attributes (such as mean reversion) that once seemed to 
provide some rationale for time horizon effects (albeit still with difficulties in 
deriving conclusions from equilibrium models that displayed mean reversion).   

2.22 Thus the main question we pose is not whether models can be built which purport 
to show prescriptive asset allocation solutions for the Fund – they can.  The 
question is whether in practical terms the results of such models can be robust or 
reliable when compared with alternative approaches (such as representative 
investor comparison).  Even if it were possible to construct reliable long term 
models of financial markets, the ability of portfolio selection theory to deliver a 
prescriptive solution is severely limited.  The vast academic literature on this 
subject tends to explain observed behaviour rather than prescribe it.   

2.23 Prescriptive solutions are offered by certain applications of financial theory that 
rely on first order indifference and thus fall outside conventional portfolio 
selection principles.  However, these appear to be of only limited relevance to the 
Fund. 

2.24 In the absence of prescriptive solutions, our firm opinion is that techniques based 
on representative investor behaviour provide the most robust approach.   In 
practice any model based on positive economic theory tends to produce very 
similar results when compared with representative investor approaches in any 
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event.  This is because positive theories must be calibrated against representative 
investor behaviour in the first place. 

2.25 In the next section we will review the objectives of the Fund.  In the subsequent 
section we will then propose a strategy based on a slightly more formal 
application of the representative investor approach that appears to meet the main 
objectives of the Fund and is broadly consistent with existing risk tolerances 
implicit in the decisions taken to date by Government. 
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 3  

Objectives of the Fund and Proposed Representative 
Investor Benchmark 

Objectives 

3.1 The Ministry of Finance stated the following in the discussion of the Revised 
National Budget for 1997: 

“In principle, the objective of the management of the Fund should be to invest the capital so that 
the Fund’s international purchasing power is as high as possible at the time when it is likely that 
we will have to draw on the Fund, taking due account of an acceptable risk exposure.  Overriding 
emphasis should be placed on the risk linked to the value of the Fund at the time that capital is to 
be drawn from the Fund.  The risk that the Fund’s returns will vary from one year to the next is of 
less importance in this connection”. 

The construction of this objective, if taken as read, gives only limited guidance.  
The reference to international purchasing power must logically be associated with 
the risk constraint, and not with the “as high as possible” return.  (Whichever 
strategy maximises return will also maximise international purchasing power, 
making the reference to purchasing power redundant in the context of achieving 
the “high as possible” fund).  Instead, we would thus read the objective as 
meaning “maximise the expected return on the fund subject to an acceptable risk, 
with risk measured in terms of international purchasing power”.  

3.2 However, even with this re-interpretation, we are left only with a reference to 
“acceptable” risk exposure.   Furthermore, the reference to time horizon will be 
noted in connection with the discussion in the previous Section.  Time horizon is 
only relevant if we choose to adopt a framework that admits time horizon 
dependent portfolio preferences.  Although such frameworks do exist, their 
parameterisation is, as we have discussed previously, open to substantial 
subjectivity.  Furthermore, again as discussed previously, simple and plausible 
frameworks exist that do not admit time horizon effects, regardless of parameter 
settings. In the absence of robust support for time horizon effects, we prefer to 
adopt a simpler and more practical approach. 

Risk Minimisation 

3.3 As discussed above, although the objectives of the fund suggest that an 
“acceptable” level of risk exposure can be allowed, there is no firm guidance 
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(other than the risk exposure implicit in the current Fund strategy) on what is an 
acceptable risk.   A natural starting point is therefore to consider what a strategy 
that minimised risk would look like.  Since this strategy minimises risk rather than 
eliminates it, it will still involve some risk in terms of international purchasing 
power.  However, the “acceptable” level of risk can be no lower than this if the 
Fund is restricted to the conventional investible universe. (In theory counter 
parties such as banks will offer derivative contracts that replicate the purchasing 
power objective more closely, for example using contracts based on GDP, but not 
in the volumes required by the Fund). 

3.4 A narrow interpretation of an objective that sought to minimise risk in terms of 
international purchasing power would define purchasing power in terms of the 
economies comprising the current trade weighted currency basket for Norway.  
The aim would then to be to preserve the value of consumption in these 
economies.  This would suggest purchase of low risk real assets in each economy 
without any currency hedging.    

3.5 The balance that needs to be struck between trade weighted currency exposure 
(biased towards economies close to Norway) and wider diversification in the 
global economy is discussed in the National Budget for 1998 (section 6.4 of the 
Budget report, titled “Investment of the Petroleum Fund”).  The conclusion is that 
a compromise between import weights and GDP weights is appropriate.  We will 
return to this issue in Section 5 but it suffices to note that even if the Fund adopts 
an objective of minimising risk in terms of purchasing power, there is still 
considerable uncertainty in terms of the basket of economies against which this 
risk should be measured. 

3.6 In addition, there is a further complication.  We have argued that the case for 
“time horizon” effects is weak in terms of preference for equities in portfolio 
selection models.  However, we would argue that the case for different “least risk” 
strategies according to investor horizon is more robust.  As described in “Strategic 
Asset Allocation” (Chapter 3) by Campbell and Viceira (2002), long dated 
inflation linked bonds are the least risk asset for a long term investor interested in 
preserving the consumption value of his wealth. This point is also made in the 
letter to the Ministry of Finance from Norges Bank dated 21 March 2001.   Norges 
Bank tie together this duration issue and the choice of currency basket as follows 
(we replace the word “manager” with the word “investor”): 

The concept of “risk minimising instrument” can mean different investments for various investors.  
What constitutes a risk-minimising investment depends both on when the investor’s obligations 
arise in future and the denomination of the obligations.  For an investor with a very short horizon, 
an investment in short treasury bills can be an investment with little or no risk.  For an investor 
with a long horizon an inflation linked government bond with a long maturity will be the closest 
one comes to a risk free investment.  In both cases it is assumed that the instrument is denominated 
in the currencies that correspond to the investor’s obligations.  For the Petroleum Fund, a broad 
currency basket is relevant for measuring return and risk because such a currency basket will 
minimise the currency risk for the Fund’s future international purchasing power. 
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3.7 For those economies in our international currency basket where inflation linked 
bonds exist, the least risk strategy for the Fund would therefore involve purchase 
of such bonds with appropriate duration.  However, this introduces further 
imprecision into a least risk strategy as the “duration” of the Fund is not well 
defined.  One approach, based on the “handlingsregelen” would be to assume that 
the Government will spend 4% of the real value of the Fund each year.   This 
suggests a duration of around 25 years.  On the other hand this 4% assumption 
was equated with an assumed real return on the Fund. Based on current real yields 
on inflation linked government bonds, an annual real return of only around 
2.5%pa is more realistic (a payout of 4%pa would not be sustainable indefinitely).  
A payout of 2.5% pa would suggest a duration of 40 years. In practice, whether 
the duration of the Funds investment horizon is 25 or 40 years, they are both well 
beyond the duration of the longest available (coupon) bonds in issue.   

3.8 It should be noted that inflation linked bonds perfectly hedge inflation (subject to 
Sovereign Government risk) in the economy in which they are indexed and on the 
basis of the index calculation only.  The failure of indices to capture issues such as 
quality improvements is well documented.  Nevertheless, inflation linked bonds 
are the perfect hedge for an (price index measured) inflation linked liability in the 
economy of that index.  (Regressing inflation linked bond returns against inflation 
does not reveal this since there is a time component to risk associated with the real 
interest rate, but a liability to pay an inflation linked amount N years forward is 
exactly matched by an N year zero coupon inflation linked bond.) 

3.9 The construction of a dedicated “satellite” portfolio aimed at minimising risk is 
discussed in more detail in Section 6. This discusses empirical research suggesting 
that the least risk real asset in economies with no inflation linked bonds would be 
short dated conventional bonds. The role for equities (and property) would be 
small even on the basis of optimistic (low) volatility assumptions for these assets 
(see for example Dyson & Exley 1995 and Smith 7(1998) in the context of 
matching National Average Earnings growth).  

3.10 In summary, however, our conclusion at this stage is that if: 

 the appropriate currency weights can be derived, and  

 the (real) liabilities have an implicit duration of around 25 years  

then a risk minimising benchmark would consist of long dated inflation linked 
bond indices (in those economies issuing such bonds) and conventional bonds 
with a maturity of around 10 years (in other economies).  Although this minimises 
risk, even if the currency weights could be specified optimally, this still involves 

                                                 

7 See  http://www.gemstudy.com/defined_benefit_pensions.htm 
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material risk relative to a notional 25 year duration inflation linked liability (see 
below).  Furthermore, based on current global real yields on inflation linked bonds 
the expected real return from such a bond orientated strategy would currently be 
in the region of only around 3%pa.   

 “Acceptable" Risk 

3.11 The above discussion suggested that the role for equities in a risk minimising 
strategy would be minor, in the region of 10% at most. However, the objectives of 
the fund appear to extend beyond minimising the risk to purchasing power.  We 
have noted in particular that the objective is interpreted more widely in the letter 
from Norges Bank to the Ministry (21 March 2002).  This letter states that: 

an ideal strategy would be to own a portion of the instruments where the return directly or 
indirectly comes from future international production of goods and services. 

This interpretation introduces the concept of returns to capital (since the Fund can 
only invest in financial assets) employed in the international production of goods 
and services. The current 40% equity allocation is well in excess of the level 
(around 10% equity or less) that would be consistent with minimising risk to 
purchasing power and is far more consistent with an objective that encompasses 
exposure to such risk capital.  However, there does not appear to be any precise 
link between this wider objective and the 40% equity exposure in the publicly 
available Fund documentation.   

3.12 Thus, in summary, the current policy reveals an implicit risk tolerance that equates 
with the equity exposure of around 40%, but this is working backwards from the 
current policy and not derived from the stated objectives. We see the stated 
objectives instead as reflecting merely the willingness of Government to tolerate 
some annual fluctuations in fund value and revealing a tolerance for risk beyond 
the simple risk minimisation policy described above, but does not define 
“acceptable risk” with any precision.    

3.13 In order to estimate the risk associated with various investment strategies relative 
to long dated real liabilities, there are two basic approaches that could be 
followed.  Firstly, we could build a model of the long term behaviour of various 
asset classes and a model of the long term (25 year) behaviour of inflation and we 
could analyse the risks of the former relative to the latter.  However, there are 
pitfalls in this approach: 

• We question the confidence that can be placed in any model of global inflation 
or financial asset returns over such long periods – there is simply not enough 
data to establish robust statistical relationships.    

• Even if a model could be built, there is no obvious measure of risk over such 
long periods that can usefully be applied in the real world.  For example if we 

Mercer Investment Consulting 

U:\Inv Strategy_Public_Final.DOC 

 

13



Norwegian Petroleum Fund Investment Strategy Proposal 

 

look at the probabilities of events happening over 25 year periods, it is not 
clear what probability level is acceptable (for an event that will in practical 
terms happen only once) nor is it clear how the risk will manifest itself in real 
time (given that the decision makers will need to account for and justify their 
decisions over a much shorter time horizon).  

3.14 The second approach, which we would regard as the more modern stance, uses 
real time market data to derive risk measures, but involves approximations in this 
application.  Conceptually, we would assume that a global inflation linked bond 
existed and we could observe the price movements of this bond relative to other 
financial assets.  In this case it is clear that the Fund could exactly meet an 
objective of maintaining international purchasing power by investing in this bond 
(albeit perhaps expecting to earn only a low real return, given its riskless nature).  
Thus, the strategic risk taken by any investment policy could meaningfully be 
measured as the quarterly or annual (say) risk relative to the global inflation 
linked bond.  The problem with this approach is of course that a global inflation 
linked bond does not exist – and even though inflation linked bonds do now exist 
in the US, the largest world economy, the data history is too short to derive useful 
quarterly or annual statistics.   

3.15 Nevertheless, given the pitfalls of the first approach, we prefer to adopt a proxy 
for the second conceptual approach described above in order to illustrate the risks 
associated with investment policies relative to long term inflation linked 
liabilities.  Unfortunately, though, we need to use the UK economy as our proxy 
for these calculations.  Throughout the world the UK is the only economy with a 
long (nearly twenty years since inception) history of inflation linked bond data 
from a large and reasonably well developed market (certainly over the last fifteen 
years).  By measuring the risk of global equities (hedged into sterling) and sterling 
denominated bonds against UK inflation linked bonds using quarterly data over 
this period we thus derive a proxy for the risk of global equities and bonds relative 
to our notional global inflation linked bonds.  (We also use the risk between short 
and long dated UK inflation linked bonds as a measure of the “duration” risk 
between short and long dated global inflation linked bonds).  This assumes of 
course that the UK financial markets are representative of global experience and 
the results can thus be regarded as indicative only.    

3.16 Using 15 years of quarterly UK data we can thus estimate annual risk of various 
investment policies, relative to a real liability with 25 year duration, and compare 
it with the characteristics of a “least risk” strategy.  The “least risk” strategy is 
assumed to be 45% invested in aggregate  inflation linked bond indices  (duration 
10 years) and 45% invested in appropriate duration (8 year duration) conventional 
bonds to reflect economies without inflation linked bond issues, with the 
remaining 10% invested in equities.  The bond component of the equity/bond 
strategy is assumed to be fixed income only, with a duration of 5 years (as a proxy 
for the Lehman Aggregate index).  We used currency hedged returns on the FTSE 
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world index as our proxy for equities and assume an equity risk premium of 
4%pa.   

 

Relative Risk Expected Real Return 

Least Risk Strategy (aggregate)   8.0%pa  2.9%pa 

40% World Equities, 60% Bonds   9.4%pa  4.1%pa 

The risk and return characteristics, relative to the implicit liabilities, is shown 
below for a full range of strategies from 0% to 100% equities. 
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3.17  The current strategy represents one possible view of acceptable risk.  As the 
diagram shows, the risk of this strategy is not substantially in excess of the risk 
associated with a “least risk” strategy (which for practical reasons is still quite a 
long way from an ideal match). The “flat nosed” shape of the efficient frontier in 
the vicinity of the current strategy suggests that the expected return rises quite 
significantly for relatively small increases in risk.  However, the choice of the 
current risk versus return trade-off is ultimately subjective. 
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Transparency 

3.18 Thus far we have established that even if the liabilities could be well defined (and 
in practice the choice of optimal currency weights is unclear, as is the precise 
duration of the liability), the Fund’s objective does not appear to be minimisation 
of risk. To a certain extent our interpretation here is derived from what the 
objective doesn’t say, since an objective of risk minimisation could have been 
expressed simply by Government in a few words.  Nevertheless we have 
identified a risk minimising strategy, albeit with a large residual risk.   The current 
strategy does not appear to increase this risk substantially, but the choice of risk 
level is subjective. 

3.19 We have also noted that the Government’s objectives refer to an acceptable level 
of risk, but this acceptability can only, we assume, be derived “backwards” from 
the current policy, which implies a certain risk tolerance.  

3.20 In the context of this difficulty of deriving a strategy from the objectives set for 
the fund, we also note that another objective of the Fund appears to be 
transparency.  This is referred to in many references to the Petroleum Fund.  
Although we have assumed that this is not a critical objective in determining 
strategy, the fact that the strategy currently adopted is difficult to rationalise 
precisely in terms of the stated objectives could be said to involve a lack of 
transparency in the decision making process.  

Conclusions 

3.21 Given this lack of precision in the objectives, we will consider in the next section 
the possibility of adopting a new, transparent, approach to setting strategy arriving 
at an equity exposure in “core” strategy that is currently close to, but slightly 
above, that of the current strategy.   

3.22 In view of the uncertainty in the “acceptable” level of risk in the Fund, and the 
shape of the “efficient frontier” described above, it would seem possible that the 
slight increase in equity exposure in the core strategy may be tolerated, but we do 
not pre judge this issue.  However, having established the “least risk” strategy 
(albeit with a high degree of residual risk), the overall equity exposure can be 
controlled, if required, by combining our “core” strategy discussed in the 
following sections with a “satellite” strategy with a risk minimisation objective.   

3.23 We return to this core/satellite construction in the final Section 6.  In the 
meantime we will concentrate on the core strategy, with an implied risk exposure 
slightly in excess of that implied by the current strategy (albeit not necessarily 
outside the risk tolerance that could be inferred from the stated objective). 
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 4  

The Market Capitalisation Weighted Benchmark  

Introduction 

4.1 The natural “model” portfolio of global financial assets is a market capitalisation 
weighted benchmark.   

4.2 The market portfolio has special status under the assumptions of the Capital Asset 
Pricing Model (CAPM), but the appeal of this portfolio is not dependent on 
CAPM alone.  Arguably, the CAPM equilibrium model seeks to ensure that 
investors hold this market portfolio precisely because it is a prerequisite of any 
equilibrium model to explain why in aggregate investors hold this market 
portfolio – the CAPM model just happens to be the simplest equilibrium model 
achieving this.    

4.3 We will reiterate several times that the main “theoretical” justification for global 
market capitalised weights is based on the simple “adding up” rule that ensures 
that the “average” global investor must hold this portfolio.  

4.4 We will consider the relevance (or otherwise) of some of the other theoretical 
arguments for a market capitalised benchmark below.  However we focus firstly 
(and primarily) on the practical and investment issues.  

Practical Issues  

4.5 Market capitalisation weighted benchmarks have a number of distinct practical 
advantages. 

4.6 On the other hand, the letter from Norges Bank to the Ministry of Finance dated 
21 March 2001 covers a number of practical criticisms of market weights: 

ix. The portfolio that is managed is not sufficiently large for all available 
alternatives to be represented in a meaningful way. 

x. The marginal diversification gains decline as more assets are included in 
the portfolio. 
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xi. A number of instruments are so highly correlated that the gains that can be 
achieved from including all the instruments are marginal compared with 
investing in a smaller selection. 

We have little to add to these criticisms and they will form the basis of our 
analysis in later sections.  We address these issues by starting with the Global 
Market Capitalised Portfolio as representative of the portfolio of financial assets 
held by the average global investor (see above).  We then use the machinery of the 
CAPM model to fine tune our analysis.  In other words we will actually use 
CAPM as an effective tool to analyse these issues rather than using these issues to 
reject CAPM. 

4.7 Some other practical drawbacks relate to the details of construction of a market 
capitalisation index. 

However, we do not consider these to be serious drawbacks when compared with 
the practical advantages and underpinning theoretical and “transparency” 
advantages of market capitalisation weights as a model exposure to global 
financial assets.  Although adjustments could be made to the recognised market 
capitalised indices, the practical benefit of these adjustments would need to be 
weighed against the added complexity, and possible subjectivity, involved.  

Investment Issues 

4.8 The relative weights between different geographic regions and asset classes have 
varied significantly over recent history. This can be observed in the graphs below 
which shows the relative movements in the different components of Global Equity 
Market Cap, and in the latter graph between Global Equity and Global Bonds.  
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Relative weights - Global Equity Market Cap
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Relative Weigths - Global Bonds v Global Equity
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4.9 Investment practitioners would level a number of criticisms at a global market 
capitalised benchmark from an investment perspective. 
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i. Given the fluctuations shown above, it is easy with hindsight to give 
examples where a market weighted benchmark would have bought a 
market “at the top” and underperformed some arbitrary fixed weights.  
Often such fixed weights are rationalised in terms of GDP weights, 
although it is unclear why GDP weights are appropriate for financial 
assets.   Other times fixed weights are described as “natural 
diversification” – such as investing one third in each main economic bloc – 
although the choice of the definitions of economic blocs and the arguments 
for equal weights seem even less justifiable than GDP weights.  However, 
when these non-market weights are chosen without the benefit of 
hindsight, it is less easy to demonstrate that they necessarily out perform.   

ii. There is a widespread belief among investment practitioners that markets 
mean revert.   Some of the reasons why mean reversion tends to be 
observed “in sample” but not “out of sample” were discussed, with 
references, in Section 1 (the phenomenon of “small sample bias”).   If 
markets do mean revert then fixed weights will out perform.  However, it 
should be noted that it is possible for capitalised values of markets to mean 
revert without investors seeing mean reverting returns – for example by 
the issuance of new capital.  

iii. The mathematical artefacts of a rebalancing policy may be confused with 
the actual value of the policy.  For example, if we invest NKr 100 in one 
fund adopting a fixed weight asset allocation and NKr 100 in another fund 
with no rebalancing (akin to market weights), they both obviously have a 
value now of NKr 100. In other words knowledge of future rebalancing 
policy does not (ignoring transaction costs) add to the value of a portfolio 
today. 

iv. Many practitioners accept the principles of market weights selectively. 

v. As we discuss below, the intuitive appeal of market weights as capturing 
global production is less strong in the case of Government debt.  However, 
the general principle of holding a portfolio of global financial assets that is 
representative of a global average investor remains in force. 

4.10 From an investment viewpoint, it should be noted that the risk of a market 
capitalised portfolio may vary over time due to the equity versus bond weights 
changing. This change in weights over time is not inevitable, for example even if 
equities return 50% more than bonds, it is possible that Governments will issue 
50% more bonds, thus keeping market weights constant.  However, market 
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movements could easily return the equity weight back to nearer 70% (the level at 
the beginning of 2000). 

4.11 In the next section we will compare this portfolio with the current strategy in 
terms of various risk factor exposures. 

Theory – Relationship with CAPM 

4.12 Seen in isolation, the CAPM based argument for market capitalisation weights is 
naturally open to a number of criticisms.  These are also described in the letter 
from Norges Bank to the Ministry of Finance dated 21 March 2001. 

Our aim here is not to offer an uncompromising defence of CAPM, the limitations 
of the theory are well known.  CAPM is remarkable because as a simple model it 
can give insight, but as a simple model it is clearly open to many criticisms.  In 
our view the model is more defensible as a simple tool for the “perturbation” 
analysis that we propose. 

4.13 However, in response to these criticisms we would note that the main alleged 
weakness of CAPM under the first criticism is probably “home bias”, which is a 
consequence of imperfect capital mobility.  This is discussed in V.Errunza, 
K.Hogan and M-W, Hung8.  The abstract of this paper reads as follows: 

We examine whether portfolios of domestically traded securities can mimic 
foreign indices so that investment in assets that trade only abroad is not necessary 
to exhaust the gains from international diversification.  We use monthly data from 
1976 to 1993 for seven developed and nine emerging markets.  Return 
correlations, mean-variance spanning, and Sharpe ratio tests provide strong 
evidence that gains beyond those attainable through home-made diversification 
have become statistically and economically insignificant.  Finally, we show that 
the incremental gains from international diversification beyond home-made 
diversification portfolios have diminished over time in a way consistent with 
changes in investment barriers. 

We cite these results to suggest that apparent home bias in investor portfolios is 
not in itself an argument against the CAPM framework. 

4.14 In response to the second criticism, the assumption that investors are concerned 
only with the first two moments of return is a restrictive assumption, but it is 
shared by many other applications (if not all applications) of “mean-variance” 
analysis.   Whilst one can finesse the characterisation of risk to higher moments, 

                                                 

8 “Can the Gains from International Diversification Be Achieved without Trading Abroad?” (Journal of Finance, Vol 
LIV, No.6 December 1999 pp 2075-2107) 
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or “downside” measures, it becomes difficult to determine which risk measure 
concerns any particular group of investors.  

4.15 In fact, in dealing with all of these three criticisms, the fundamental issue to which 
we return is that even without the CAPM assumptions, arithmetic (adding up the 
portfolio of every investor in the world) determines that the market portfolio must 
be the “average investor’s” portfolio of financial assets.  If we start instead with 
this as our justification for market weights, then we will need a model (such as 
CAPM) only to determine how the characteristics of an individual investor 
determine perturbations from this position.  It is our view that, given all of the 
other uncertainties in Fund objectives, and the appeal of a simple and transparent 
approach, such adjustments are not necessary.  

Theory - “Ricardian” Analysis 

4.16 Although we have not assumed this to be an overriding objective, the choice of 
the average investors’ portfolio under the market capitalisation approach does also 
have some appeal even from a Ricardian standpoint (taking as given that the 
assets are not simply given back to individuals). 

4.17 Although the Petroleum assets represent only around 6-7% of total National 
Wealth, given that the remaining wealth is dominated by human capital (around 
80%) it would appear that this fund could form a high proportion of Norwegians’ 
total financial assets.  If we assume that the average Norwegian individual would 
rationally adopt this market capitalised asset allocation (or a home made proxy) 
out of choice, then it is arguable that the market allocation of the Fund minimises 
transaction costs borne by individuals in achieving their desired personal 
portfolio. 

4.18 Seen from this Norwegian individual’s perspective one of the more pertinent 
arguments against market capitalisation weights as representative of his preferred 
asset allocation is that different investors around the world may have different 
“hidden” non financial assets.  Ideally all of these assets should be included in any 
analysis but in practical terms such adjustments would be problematic and would 
again destroy the simplicity of the approach. 

Theory – Global Production 

4.19 From a macro economic standpoint, the existence of substantial non financial 
assets also undermines more ambitious claims for the market capitalisation 
portfolio as representative of global production.  Whilst this characterisation of a 
market capitalised portfolio has strong appeal in satisfying the objectives of the 
Fund discussed in the previous section, it must be acknowledged that the market 
capitalised portfolio unfortunately captures only part of this global aggregate. 
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However, the main missing component in the replication of global production is 
of course the value of human capital.  If it could be argued that Norwegian 
citizens’ own human capital is a proxy for this then combining the market 
capitalisation portfolio with this personal human capital may not be far away from 
a representation of total production.  This is simply a restatement of the problem 
of hidden non-financial assets, with human capital being the largest item. 

4.20 Once again, although these macro economic aspects can be discussed further, we 
see no strong argument against the use of a market capitalised benchmark from 
this standpoint. 

Summary 

4.21 We have stressed the practical aspect of market weights.  We will use theories 
such as CAPM only at a secondary level – to analyse the impact of including or 
excluding certain assets from the market portfolio.  This is in our view a robust 
way of using such models. 

4.22 If modelling is used in this way (ie starting with the market weights and using 
CAPM to back out the benefits of diversification) then from the perspective of the 
management of the fund, this “modelling” approach also offers a straightforward 
asset allocation process.  If a new asset class is to be considered then we need only 
ask: 

a. What is its weight in the market portfolio?; and  

b. Is the improvement to the risk and return profile worthwhile? 

4.23 In terms of more conventional model based “risk analysis”, we will mainly restrict 
this to an analysis in the next section of the main risk factor exposures in the 
market portfolio.  We consider this approach to be consistent with the fact that 
even if risk could be modelled accurately over long periods the objectives do not 
in any event give precise guidance as to what is “acceptable” to within the 
tolerances required to make such detailed analysis worthwhile. 
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 5  

Analysis of Risk Exposures of Global Market 
Capitalisation Portfolio 

Composition 

5.1 In broad terms a global market capitalisation portfolio looked as shown in the 
graph below as at 30 June 2002, based on Salomon Smith Barney data for 
equities, Lehman Brothers and Merrill Lynch data for bonds and using data for 
total investible market in Real Estate supplied by Hendersons, but adjusted to 
allow approximately for the component of the property market held by listed 
companies (which is already implicitly included in the equity market valuations): 

 

Estimated Global Market Capitalisation Distribution 30 June 2003
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5.2 The equity weights use SSB estimates of total market capitalisation (i.e. beyond 
those covered by the standard SSB indices, which incorporate free float 
adjustments).  We believe this to be consistent with the principles of the market 
capitalisation approach.  We have not made any adjustments for cross holdings by 
institutions such as pension funds, although it is estimated that the US equity 
market for example is over stated by about 10% due to this effect. 

5.3 The 4% weight for real estate holdings is also approximate and represents an 
adjustment to allow for property holdings of listed companies. It is appropriate to 
make allowance for this form of cross holding as it is significant – an estimated 
two thirds of institutionally investible global property assets are held by listed 
companies.  We have used a figure for total property assets from Henderson 
Global Investors, Revisiting the Case for Global Property Investment, November 
2002 and reduced it by two thirds. 

5.4 Whilst we are open to further discussions on the details of the construction of the 
above benchmark weights, our overall view is that there is in practice some 
conflict between the theoretical principles behind the market capitalisation 
approach and the principle of transparency.  Whilst theoretically all of the 
allocations can be questioned, we believe that from a transparency perspective, a 
generally accepted publicly available statistic is more credible than one subject to 
overly detailed adjustments. 

Primary Asset Exposure 

5.5 The striking feature of the above market portfolio is in how close this portfolio is 
(within the tolerances of an alternative model based solution and within the 
uncertainty of the “acceptable” risk tolerance implied by the Fund objective) to 
the current strategy.  (This is of course partly a function of the recent falls in 
equity values).   

5.6 The important risk exposure to note is that the above portfolio has an equity 
allocation of 52% (as at end November 2002).   This is 12% higher than the 
current equity exposure. The increase in equity allocation would be largely 
accounted for by benchmark allocations to the smaller capitalisation equities 
excluded from the current standard benchmark FTSE All World benchmark 
indices (we understand that existing smaller company portfolios are effectively 
“off benchmark”).   

5.7 It is generally accepted that the characteristics of Real Estate fall mid way 
between equities and fixed income.  On this basis, combining one half of the Real 
Estate allocation with the equity allocation, plus one half of the emerging market 
debt and high yield bond allocations (also with equity characteristics) suggests 
that overall the market capitalised portfolio has around 15% more equity exposure 
(as at end November 2002) when compared with the current 40% equity 
benchmark of the Fund. 
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5.8 We have already shown in Section 2 the approximate risk of various equity and 
bond allocations.  This is intended to be indicative only. 

 
 

It will be seen that risk does vary depending on the implicit liabilities against 
which risk is measured.  The impact of implicit liabilities in affecting risk is one 
justification for “time horizon” effects, although it will be seen that the impact 
varies depending on the risk level.   

5.9 The shortcomings of using the UK data as a proxy for this analysis can be seen by 
comparing the absolute risk for the 52% equity strategy (roughly 9.7%pa) with the 
risk calculated for the Global Market Portfolio (around 8.3%, as discussed below).   
This illustrates the benefits of international diversification that cannot be captured 
in a single country model.  

Approximate Risk Profile 

5.10 As discussed above, the absence of data on a global inflation linked bond market 
makes it impossible to analyse risk reliably relative to an (implicit) long duration 
inflation linked liability. However, the analysis above also suggests that for equity 
allocations in the region of 50% (using UK data) the difference in risk measured 
in absolute terms and measured relative to such a liability may not be substantial 
(in the context of the precision in the risk tolerance). 

5.11 The covariance matrix used for our risk calculations is set out in Appendix A.  
This uses monthly data covering the longest available time periods for each asset 
class. 

5.12 We have therefore calculated the risk of the market capitalised portfolio in 
absolute terms, for which a long data series is available.  We calculate the risk as 
8.25%pa.  More importantly we have used bootstrapping methods with actual 
monthly data to simulate the distribution of returns from this portfolio. 
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Currency Exposures 

5.13 The table below compares the implicit currency exposure of the market 
capitalisation weighted strategy with the current exposures and with import 
weights and global GDP weights. 

Comparison of Currency Exposure: Import Weights, GDP Weights and Fund Benchmark Weights

0.00% 5.00% 10.00% 15.00% 20.00% 25.00% 30.00% 35.00% 40.00%

Denmark

Eurozone
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Russia
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China

Hong Kong
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South Korea

M alaysia

Singapore

Taiwan

Thailand

Other Asia

Brazil

Canada

US

Other Americas

Australia

Other Oceania

Africa

Import % GDP % Benchmark Currency Exposure
 

The implicit currency exposures achieved with the use of market capitalisation 
benchmark weights could be modified by the use of currency hedging (or, if the 
Fund establishes a minimum risk “satellite” asset pool as described in Section 2, 
by altering the currency weights in this pool). 

5.14 The proposed benchmark clearly has a greater exposure to US Dollars and lower 
exposure to the Euro when compared with the current strategy.  The current 
exposure to currency is a compromise between import weights and global GDP 
weights.  However, it is unclear why global GDP weights are preferred over 
market capitalisation weights.  GDP is a backward looking accounting aggregate 
only and the weights are not representative of the present value of total global 
GDP.  Weighting the currency exposures of financial asset values (which do 
represent present values) with these historic accounting aggregates therefore 
mixes two different quantities. 

5.15 If we regarded market capitalisation weights as representative of the value of 
future production (the inherent approximations were discussed in section 2) then it 
would be implicit that the currency exposures of these market weights would not 
require any adjustment.  The fact that market capitalisation weights of financial 
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assets represent only a proxy for this production does however leave room for the 
correct weights to be closer to GDP weights. 

5.16 However, the use of unadjusted market capitalisation weights has the benefit of 
simplicity and avoids spurious adjustments such as treating all earnings of US 
listed companies as US Dollar denominated – in reality some of the earnings will 
be in Euros.  Furthermore, if currency hedges were put in place then the Fund 
would see ownership of a fluctuating proportion of global financial assets that 
would be difficult to justify.  By adopting the currency weights implied by the 
market weights, the Fund would (in principle) own a constant proportion of these 
assets over time. 

Interest Rate Risk 

5.17 The Fund currently uses Lehman Aggregate Indices for its bond exposure and, as 
such, the duration should not be markedly different from the global market cap 
portfolio, although the underweighting of Japan by the Fund may have a small 
impact.   The duration of the Lehman aggregate world index is currently just 
under 5 years. 

5.18 A small difference in the duration of the bond portfolio is not a major contributor 
to the overall risk profile of the fund.  In broad terms interest rate volatility is 
likely to be in the region of 0.5% to 1%pa, but it is imperfectly correlated with 
equity risk, which is the main risk factor. 

5.19 As discussed in Section 2, the Fund has an implicit liability that could be matched 
with inflation- linked bonds.  It could thus be argued that the bond portfolio 
should be modified to reflect the fact that the Fund measures risk relative to this 
liability, rather than relative to cash.  Based on the approximate result that the 
duration of the conventional bond portfolio should be around one third of the 
duration of the real liability this would in fact probably suggest adopting a slightly 
longer duration bond benchmark.  However, such adjustments would in our view 
contribute little in practical terms whilst complicating the simplicity of the market 
capitalisation approach. 

Sector Exposures 

5.20 Both the current strategy and the proposed strategy adopt unadjusted sector 
exposures, although whilst the oil reserves exist a case could be made for 
adjusting the equity benchmark by exclusion of, say, equities in the Oil & Gas 
sector of the index.  These currently account for around 7% of global market 
capitalisation (source: Salomon Brothers). 

5.21 Of course, in principle bonds issued by companies in this sector should also then 
be excluded. 
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5.22 The exclusion of this sector would, however, allow the Fund to adopt a global 
market benchmark with less adjustment to the existing equity versus bond split. 

5.23 In principle this analysis could be extended to other assets with an empirical 
(observed historical) correlation with oil wealth so as to produce a statistical tilt of 
the whole portfolio away from oil wealth.  However, such tilts are in danger of 
focussing on relationships occurring by chance in the data.  By contrast, the Oil 
and Gas sector of the equity market has a plausible theoretical justification for a 
link with oil prices which is merely confirmed by statistical analysis.  In general, 
use of statistical analysis to confirm a theoretical prior is a far more reliable 
approach than reliance on statistical relationships alone. 

5.24 Having said all of this, the exclusion of an entire sector from the Fund’s equity 
exposure would be a major decision and has knock on implications in a number of 
other areas, such as the overall diversification of the equity portfolio.  We would 
therefore recommend that further research is carried out before a final decision is 
made on this issue. 
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 6  

Diversification Gains within Market Portfolio  

6.1 In this section we use some of the theory behind the market capitalisation 
weighted portfolio under CAPM to derive risk and return characteristics of the 
current portfolio, we then use these to rank the actual diversification gains from 
including various asset classes in the market portfolio benchmark.  

The Approach 

6.2 In the previous section we introduced the market capitalisation weighted portfolio 
as our model asset allocation for a typical investor.  We can use the assumptions 
underlying the Capital Asset Pricing Model to derive from this portfolio the 
expected excess returns (over the risk free return in the base currency) on the 
constituent assets. 

6.3 Given that currency risk can in theory be hedged at no cost by any global investor, 
we work with currency hedged returns on all assets.  This provides results broadly 
consistent with the approach previously used by the Fund, whereby local currency 
returns are considered for each asset.  This analysis produces the following risk 
premia relative to cash (shown on a scale from 1 to 15 with 1 being the highest 
expected return and 15 being the lowest): 

Asset Class Expected Return (% pa) 

US Equity 3 
Canadian Equity 4 
Europe Equity 5 
Japan Equity 7 
Far East ex Japan Equity 2 
Emerging Market Equity 1 
World ex US Government Bonds 12 
US Government Bonds 12 
US non-Government Bonds 11 
Canadian non- Government Bonds 13 
European non-Government Bonds 15 
Japanese Non-Government Bonds 15 
Australian Non- Government Bonds 14 
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Asset Class Expected Return (% pa) 

Global Property 9 
Global High Yield 10 
Global Emerging Market Debt (Sovereign) 6 
Total 8 

 

6.4 It will be seen that the returns for non-government debt are anomalously low, but 
otherwise the relative ranking of expected returns is not unreasonable.  A common 
assumption in asset allocation models that lack such calibration is that the 
expected returns on all equity assets are the same.  Our approach reveals that the 
expected excess returns are close, but not identical, and by construction, use of 
these slightly different expected excess returns reproduces market portfolio 
weights in the optimal asset allocation. 

6.5 The anomalous results for non-Government debt are a consequence of a well 
known effect whereby non-Government debt appears to have a lower volatility of 
return than Government debt (in our calibration this is partly a function of the data 
periods available for the respective assets).  Of course if it is believed that the 
returns on non-government debt are actually anomalously high then this 
adjustment can be criticised.  However, on the more plausible assumption that the 
returns on corporate bonds are non-normal, this adjustment would appear to be 
more desirable than using prospective (or historic) estimates of expected return to 
argue for excess allocations to non-Government debt without allowing for non 
normality of returns.  Some of the issues associated with modelling corporate debt 
are discussed in Exley & Smith (2002). 

6.6 Another reasonableness check for these results is the simple regression of risk 
against the calculated excess return, as shown below. 
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6.7 Ranking the Contribution to Diversification 

We can now use this model to rank the diversification benefit gained by including 
various asset classes.  This aims to address one of the criticisms of the approach 
discussed in Section 3, namely that the diversification benefits of some asset 
classes are vanishingly small.  More importantly, it gives us a theoretical 
framework for deciding on whether to include one asset class and reject another. 

6.8 Ideally all excluded assets will fall below a certain score (expressed as a loss of 
expected return on the asset) and all included assets will fall above this score.  
However, this is an over simplification for a number of reasons: 

i. Although we assume, implicitly, that all returns are net of average asset 
management fees, some assets will have additional implicit expenses for 
the fund that may rule out inclusion – such as additional monitoring 
expenses or lack of transparency.  We concede that it is difficult to directly 
compare these qualitative “costs” with the quantitative basis of our 
ranking. 

ii. It may be found that US corporate bonds are worth including, but 
Canadian corporate bonds are not, in isolation.  However, when combined 
as “North American” corporate bonds both may merit inclusion.  This 
shows that the ranking is just a tool and needs some basic rationale for the 
sub classification – between US and Canadian bonds for example.  We 

6 
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would suggest that an asset should be considered separately if it requires 
separate management, reporting etc.  

6.9 It should also be noted that the analysis refers to the ranking of removing single 
assets.  Clearly as more assets are removed the marginal benefit of the second, 
third, fourth assets in diversification terms will generally be found to be higher. 

Sensitivity Testing to Historical Data Period 

6.10 Our ranking of the various asset classes in terms of diversification benefit depends 
on the assumed volatility and correlation of the various asset classes, which we 
have derived from the longest available periods of data.  In order to test the 
sensitivity of the results to these assumptions we have re-run the analysis using 
only the most recent five years of data.  It should be noted that the analysis is of 
no relevance in the case of Global High Yield and European, Japanese and 
Canadian non Government bonds as this data is in any event limited to only five 
years of history.  However, the dominant term in the calculation of the ranking of 
these assets is likely to be the low market capitalisation weight.  Overall, the 
results show a similar pattern also over this period – particularly in relation to 
emerging market equity, small cap equity and real estate (the specific rankings 
change but the general positioning does not). 

Application to Non-Market Capitalised Portfolios 

6.11 Although the strict mathematical justification for this analysis breaks down for 
non market weighted benchmarks, if a portfolio is broadly similar to a market 
characteristics) then the above rankings are still likely to provide a reasonable 
indication of diversification benefit for the smaller asset classes.  This is because 
the main driver for the diversification benefit is the correlation (or lack of 
correlation) with the major asset classes, which should be broadly similar in both 
cases. 

Qualitative Considerations in the Inclusion of Asset Classes 

6.12 Separate analysis provided to the Ministry cover in detail the practical and 
investment considerations of a number of the asset classes included in the 
preceding analysis: global small cap equity, real estate and emerging market debt.  
The broad conclusions of those reviews are set out below.  Comments on private 
equity and inflation-linked bonds follow. 

 We have already said that we see a clear case for the extension of the 
equity benchmarks to include Small Cap Equity (with the possible 
exception of Far East ex Japan equity) and our qualitative assessment of 
this asset class does nothing to undermine this conclusion.  It is important 
to emphasise that this view does not depend upon the existence or 
otherwise of what is called the “Small Cap Effect” (that small cap can be 
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expected to outperform larger capitalization stocks and that this excess 
return is not readily accounted for by excess risk).  The analysis given in 
this Section implicitly assumes that excess risk-adjusted returns are not 
available from any asset class. 

 We have argued for the quantitative case of including Real Estate but the 
qualitative case is more equivocal.  The easiest means of gaining exposure, 
via Real Estate Investment Trusts, is unlikely to offer a diversified global 
exposure (it will be principally US and UK), may be tax inefficient and the 
Fund is likely to need to acquire a significant share of the market to gain a 
5% exposure with a market cap portfolio.  Direct holdings of real estate 
could solve all these problems, but may introduce other more significant 
ones. 

 The principal argument against Emerging Market Debt is the one 
resulting from our analysis above: that it contributes little to the portfolio, 
given its low market cap weight. Aside from that, it poses few particular 
problems, provided the issuers are acceptable and the Fund is prepared to 
permit exposure to lower credit quality issues. 

Private Equity 

6.13 Although no reliable data is available that would permit us to include private 
equity in our numerical analysis, the results for the above assets suggest that it is 
also unlikely that private equity will make a significant contribution to the risk 
profile. The potential difficulties in gaining initial exposure and subsequently 
managing it, in particular in terms of the general aim of operating the Fund on a 
transparent basis, would tend to argue against its inclusion in practice.  

Inflation Linked Bonds 

6.14 Taken at face value as a risky asset within a global market capitalisation weighted 
portfolio, inflation linked bonds are an unexceptional and small asset class 
(around 0.75% of total global financial assets).   

6.15 The lower volatility of real interest rates relative to nominal rates tends to give 
inflation linked bonds a lower absolute volatility than nominal bonds and suggests 
a lower return premium.   

6.16 Although excluded from the above quantitative analysis due to shortage of data, it 
is clear that since the market capitalised allocation is negligibly small and the risk 
characteristics muted, inclusion of the asset at this weight will have no material 
impact on risk characteristics of the market portfolio.   

6.17 The more significant potential role for this asset is as a component of a possible 
least risk “satellite”, which we discuss in the final section of this report. 
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 7  

Consideration of a Least Risk Satellite Portfolio 

The Satellite Portfolio Concept 

7.1 The previous sections have been concerned with the asset allocation of the “core” 
portfolio of global financial assets, for which we recommend a market 
capitalisation weighted portfolio, subject to tests of materiality for minor asset 
classes. 

7.2 However, we commented in section 2 that although the objectives of the Fund did 
not give firm guidance on the “acceptable” level of risk, the current strategy, with 
40% equities implied a certain risk tolerance.  In section 4 we suggested that the 
market capitalised portfolio has an effective equity exposure (as at end November 
2002) of around 15% more than the current strategy (after due allowance for the 
equity characteristics of Real Estate, Emerging Market Debt and High Yield).   

7.3 Thus in simple terms, to restore equity exposure down to 40%, a “least risk” bond 
satellite portfolio of around 25% of the total fund would need to be constructed. 
(We suggest for practical purposes ignoring the minor equity allocation in the 
theoretical least risk portfolio allocation for this purpose).  The remaining 75% of 
the portfolio would be allocated to a global market capitalisation weighted 
benchmark. 

7.4 This assumes that the existing 40% equity allocation is maintained.  The 
possibility of holding only the core benchmark portfolio could of course be 
considered.  Indeed the results in previous sections suggest relatively modest 
reductions in risk associated with reducing the equity allocation at these levels of 
exposure. 
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7.5 If we follow the principles of the rest of this report then the natural starting point 
would thus be the market capitalisation weighted portfolio of long dated index 
linked Government bonds from all of the issuing countries.  However, once we 
overweight this asset class beyond its global market weights (potentially by a 
factor of 30x) the concentration of this portfolio in particular economies and in 
particular currencies does become a concern.   

7.6 The currency concentration of these bonds should be addressed by modifying the 
currency exposure back to consumption based weights using currency hedging. 

7.7 The concentration in particular economies (and in relatively small markets within 
economies) and exposures within economies that do not issue this form of debt 
should be addressed by using a proxy for inflation linked bonds. 

Inflation Linked Proxies. 

7.8 As discussed in Section 2, analysis of the extensive UK data on inflation linked 
bonds shows that conventional bonds actually provide the next best proxy for 
matching an inflation linked liability. 

7.9 For example based on the past five years of data for the UK the optimal portfolio 
to hedge long term inflation linked liabilities (in the absence of inflation linked 
bonds) would allocate only around 3% to equities with the remainder in nominal 
bonds.  For an economy with inflation (expectation) volatility similar to that in the 
UK, the duration of the bond portfolio would be around one third of the duration 
of the real liability being hedged.   

Combined Strategy 

7.10 Thus, we are recommending that any least risk “satellite” strategy should consist 
of an aggregate benchmark of inflation linked bonds in those economies issuing 
these bonds combined with a portfolio of 10 year maturity bonds in those 
economies that do not issue inflation linked.  There is less justification for “market 
weights” of economies in these portfolios.  We would recommend that economy 
weights for this satellite portfolio are based on import weights. 

7.11 In view of the size and liquidity of the global inflation-linked market, we would 
recommend that in practice a maximum of only 3% of any inflation linked market 
be held by the Fund in inflation-linked bonds.  Where this limit is exceeded, the 
conventional bond proxy should be adopted even in economies issuing inflation 
linked bonds. 

Conclusions 

7.12 There is uncertainty in the definition of the Fund’s liabilities.  The least risk 
strategy depends crucially on the choice of currency weights and the choice of 
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(implicit) duration of the liabilities.  Even where these two parameters can be 
identified, it seems likely that second of these will be well beyond the duration of 
deep markets in inflation linked bonds for a Fund this size.  For economies 
without inflation linked bonds, there is a substantial residual risk associated with 
attempting to hedge long dated inflation linked (implicit) liabilities with 
conventional bonds. 

7.13 Our overall conclusion is that the satellite portfolio is likely to be only a weak 
proxy for the implicit liabilities.   Nevertheless, it provides a rational mechanism 
for reducing risk in the core portfolio if required. 
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Appendix A 

Table of Covariance Matrix 

US Large 
Cap Equity

Canadian 
Large Cap 
Equity

Europe 
Large Cap 
Equity

Japan Large 
Cap Equity

Far East ex 
Japan Large 
Cap Equity

Emerging 
Market 
Equity

World ex US 
Government 
Bonds

US 
Government 
Bonds

US Small 
Cap Equity

Canada 
Small Cap 
Equity

US Large 
Cap Equity 0.025661247 0.021745256 0.017884654 0.010165091 0.0211892 0.022540671 0.001282133 0.000639146 0.021995743 0.014487984
Canadian 
Large Cap 
Equity 0.021745256 0.032577246 0.018181073 0.010661693 0.025179436 0.022932769 0.001129025 0.000637483 0.021525515 0.020925823
Europe 
Large Cap 
Equity 0.017884654 0.018181073 0.024719848 0.012876151 0.022426928 0.02676246 0.001331129 -6.13407E-05 0.01992048 0.015084307
Japan Large 
Cap Equity 0.010165091 0.010661693 0.012876151 0.038383291 0.012455593 0.020998896 0.00139965 0.001129919 0.014615193 0.013269484
Far East ex 
Japan Large 
Cap Equity 0.0211892 0.025179436 0.022426928 0.012455593 0.047803461 0.034385975 0.000682379 0.000816952 0.021007985 0.018105322
Emerging 
Market 
Equity 0.022540671 0.022932769 0.02676246 0.020998896 0.034385975 0.070238108 0.000721196 0.00035139 0.028541038 0.024359662
World ex US 
Government 
Bonds 0.001282133 0.001129025 0.001331129 0.00139965 0.000682379 0.000721196 0.001492746 0.000174493 0.000781686 0.000275434
US 
Government 
Bonds 0.000639146 0.000637483 -6.13407E-05 0.001129919 0.000816952 0.00035139 0.000174493 0.00317777 -0.000220567 -0.00040458
US Small 
Cap Equity 0.021995743 0.021525515 0.01992048 0.014615193 0.021007985 0.028541038 0.000781686 -0.000220567 0.030544706 0.022198219
Canada 
Small Cap 
Equity 0.014487984 0.020925823 0.015084307 0.013269484 0.018105322 0.024359662 0.000275434 -0.00040458 0.022198219 0.027264883
Europe 
Small Cap 
Equity 0.015996942 0.01699617 0.024222375 0.016454084 0.020338585 0.029751271 0.000722451 -0.000305931 0.019909398 0.016828712
Japan Small 
Cap Equity 0.008297738 0.009903771 0.012369553 0.04145087 0.012782527 0.01698524 0.000384463 0.001581675 0.009776112 0.011107066

Far East (ex 
Japan) Small 
Cap Equity 0.015891457 0.018193865 0.017482193 0.015243983 0.034834323 0.035611704 0.001340323 0.000270974 0.019729778 0.017745211
US non-
Government 
Bonds 0.000835042 0.000708778 0.00011081 0.001600119 0.00100884 0.000634129 0.000177892 0.004095207 -8.72889E-05 -0.000425749
Canadian 
non- 
Government 
Bonds 0.00122175 0.001924321 0.00023592 0.000760708 0.000749605 0.000806136 0.0004931 4.50838E-05 0.001904461 0.002124816
European 
non-
Government 
Bonds -0.000606653 -0.000926659 -0.000952214 -0.000828725 -1.07043E-05 -0.001331171 0.000528932 4.67012E-05 -0.000928047 -0.001275246
Japanese 
Non-
Government 
Bonds -0.000858462 -0.000492399 -0.00069268 -0.000193933 -0.000174956 -0.000319853 0.000251943 6.10316E-05 -0.000897913 -0.000271308
Australian 
Non- 
Government 
Bonds 0.00032262 0.001078378 -0.000208789 -2.2696E-05 0.000687772 6.60728E-05 0.000442773 5.6121E-05 0.000918642 0.00128725
Global 
Property 0.010891627 0.012096137 0.009478896 0.004976347 0.0127604 0.009392064 0.001510927 0.000548618 0.009693916 0.007077682
Global High 
Yield 0.00831942 0.009478945 0.008548052 0.007228151 0.008174009 0.0150609 -6.58251E-05 -3.97589E-05 0.011341094 0.009689032
Global 
Emerging 
Market Debt 
(Sovereign) 0.014580761 0.018103196 0.014826792 0.01437646 0.019905854 0.031383325 0.000826844 0.00025547 0.017172428 0.015882963  
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Europe 
Small Cap 
Equity

Japan Small 
Cap Equity

Far East (ex 
Japan) Small 
Cap Equity

US non-
Government 
Bonds

Canadian 
non- 
Government 
Bonds

European 
non-
Government 
Bonds

Japanese 
Non-
Government 
Bonds

Australian 
Non- 
Government 
Bonds

Global 
Property

Global High 
Yield

Global 
Emerging 
Market Debt 
(Sovereign)

US Large 
Cap Equity 0.015996942 0.008297738 0.015891457 0.000835042 0.00122175 -0.000606653 -0.000858462 0.00032262 0.010891627 0.00831942 0.014580761
Canadian 
Large Cap 
Equity 0.01699617 0.009903771 0.018193865 0.000708778 0.001924321 -0.000926659 -0.000492399 0.001078378 0.012096137 0.009478945 0.018103196
Europe 
Large Cap 
Equity 0.024222375 0.012369553 0.017482193 0.00011081 0.00023592 -0.000952214 -0.00069268 -0.000208789 0.009478896 0.008548052 0.014826792
Japan Large 
Cap Equity 0.016454084 0.04145087 0.015243983 0.001600119 0.000760708 -0.000828725 -0.000193933 -2.2696E-05 0.004976347 0.007228151 0.01437646
Far East ex 
Japan Large 
Cap Equity 0.020338585 0.012782527 0.034834323 0.00100884 0.000749605 -1.07043E-05 -0.000174956 0.000687772 0.0127604 0.008174009 0.019905854
Emerging 
Market 
Equity 0.029751271 0.01698524 0.035611704 0.000634129 0.000806136 -0.001331171 -0.000319853 6.60728E-05 0.009392064 0.0150609 0.031383325
World ex US 
Government 
Bonds 0.000722451 0.000384463 0.001340323 0.000177892 0.0004931 0.000528932 0.000251943 0.000442773 0.001510927 -6.58251E-05 0.000826844
US 
Government 
Bonds -0.000305931 0.001581675 0.000270974 0.004095207 4.50838E-05 4.67012E-05 6.10316E-05 5.6121E-05 0.000548618 -3.97589E-05 0.00025547
US Small 
Cap Equity 0.019909398 0.009776112 0.019729778 -8.72889E-05 0.001904461 -0.000928047 -0.000897913 0.000918642 0.009693916 0.011341094 0.017172428
Canada 
Small Cap 
Equity 0.016828712 0.011107066 0.017745211 -0.000425749 0.002124816 -0.001275246 -0.000271308 0.00128725 0.007077682 0.009689032 0.015882963
Europe 
Small Cap 
Equity 0.026866835 0.014698153 0.018152278 -0.000127806 0.000217883 -0.001137233 -0.000364915 -0.000489986 0.007046911 0.01120438 0.014253485
Japan Small 
Cap Equity 0.014698153 0.05255377 0.012318571 0.001533321 0.001438227 -0.0003717 -0.000165383 0.000335747 0.003387357 0.005267032 0.00733551

Far East (ex 
Japan) Small 
Cap Equity 0.018152278 0.012318571 0.038173512 0.00033123 0.000928857 -0.000101612 0.000290021 0.000804216 0.008531374 0.00720259 0.021033739
US non-
Government 
Bonds -0.000127806 0.001533321 0.00033123 0.006216332 6.68401E-05 4.45865E-05 8.2468E-05 6.47199E-05 0.000735325 -3.93424E-05 0.000428886
Canadian 
non- 
Government 
Bonds 0.000217883 0.001438227 0.000928857 6.68401E-05 0.001402911 0.000549135 -2.25514E-05 0.000853361 0.000817285 0.000886136 0.002536192
European 
non-
Government 
Bonds -0.001137233 -0.0003717 -0.000101612 4.45865E-05 0.000549135 0.000676263 -3.91636E-06 0.00041461 0.000293079 0.000132773 -0.000183935
Japanese 
Non-
Government 
Bonds -0.000364915 -0.000165383 0.000290021 8.2468E-05 -2.25514E-05 -3.91636E-06 0.000697117 0.000169086 0.00058234 -9.24781E-07 6.03702E-05
Australian 
Non- 
Government 
Bonds -0.000489986 0.000335747 0.000804216 6.47199E-05 0.000853361 0.00041461 0.000169086 0.001044746 0.001065711 0.000195592 0.002118111
Global 
Property 0.007046911 0.003387357 0.008531374 0.000735325 0.000817285 0.000293079 0.00058234 0.001065711 0.015155605 0.00335254 0.007975982
Global High 
Yield 0.01120438 0.005267032 0.00720259 -3.93424E-05 0.000886136 0.000132773 -9.24781E-07 0.000195592 0.00335254 0.007396017 0.008564286
Global 
Emerging 
Market Debt 
(Sovereign) 0.014253485 0.00733551 0.021033739 0.000428886 0.002536192 -0.000183935 6.03702E-05 0.002118111 0.007975982 0.008564286 0.0311519  
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Introduction 
 
Assignment 
The Ministry of XXX of Country X retained Mercer Investment Consulting, Inc. (Mercer) 
to assist in the development of suitable asset 
allocation strategies for the Fund X and Fund Y, which were established by the 
Government of Country X in 20XX to help ensure the sustainability of social spending over time and 
improve Country X’s economic competitiveness. We are pleased to submit this report on 
strategic asset allocation. 
 
To develop candidate investment strategies for the aforementioned Funds, we used a 
combination of mean-variance and stochastic modeling (Monte-Carlo simulations).  
 
This asset allocation study reflects explicit inclusion of cash flows modeled for both 
Funds during the 10 year period for which Monte-Carlo projections were performed. 
Projected liabilities for the Fund X were not modeled quantitatively, but their anticipated 
characteristics were taken into account qua litatively in evaluating candidate strategies. 
For the Fund Y, we developed assumptions for the expected liabilities of this Fund working 
in conjunction with the Ministry of XXX. These assumptions appear in section 4 of 
this report. 
 
Underlying investments in the candidate strategic allocations were modeled as being 
made globally, but excluding investments in Country X and in the Currency X.  We 
understand that the policy decision to prohibit investment of these funds in Country X and the 
Currency X, which was taken before the study commenced, is based on the desire to diversify 
away from the Government’s primary sources of income (GDP growth and the commodity).  
  
Following discussion of the pros and cons of adopting alternative frames of reference in 
terms of currency, including the Currency X or a trade weighted, consumption weighted, or other 
basket of foreign currencies, the Ministry of XXX ultimately directed Mercer to 
perform t he study in US dollar (USD) terms. We do not believe the selection of the USD 
as the unit of account for this study had a major impact on the content of the 
recommended portfolios, because the asset classes were limited to global asset classes, 
with the regiona l and country allocations for each asset class fixed for modeling purposes 
at their market capitalization weights.  Since the underlying currency allocation of the 
global developed market asset classes is similar, optimizing in USD is unlikely to have 
driven a preference of the model for one asset class over another that would not be 
consistent with the result if modeling had been performed in a different currency or 
basket of currencies.   
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Sensitivity analysis was performed by re-optimizing for both Funds in Currency X terms.  This 
sensitivity analysis confirmed Mercer’s view that the contents of the recommended 
portfolios would not be highly sensitive to the currency frame of reference. 
 
Although we do not believe the results of this study – in terms of the content of the 
recommended portfolio – are highly sensitive to the currency in which the study was 
conducted, we discuss below some of the considerations that factored into selection of the 
USD as the unit of account for this study. 
 
§ There is a basic conflict between optimizing results in Currency X terms and having the 

Funds invest in a way that diversifies against local economic results, as local 
economic performance drives the appreciation or depreciation of the Currency X. If 
portfolios were optimized in Currency X terms, it would be more difficult to ensure the 
resulting portfolios maintain a low correlation with Country X GDP growth and the commodity 
prices.  

§ Modeling in a currency that does not have a strong relationship with the global asset 
classes being modeled may also result in poorly diversified portfolios. Even though 
the Country X economy is open, it is relatively small as a proportion of the global 
economy. Historical data based on which the relationship between the Currency X and the 
asset classes of interest, none of which by definition included any Currency X-denominated 
assets, is limited, and of limited value given the pace and scope of capital markets and 
economic evolution in Country X and globally in recent decades.  The USD on the other 
hand does have well-specified and reasonably well understood relationships with 
returns to the global asset classes considered in the analysis.   And in fact the US 
domestic market comprises a substantial portion of global market capitalization for 
each of these asset classes. 

§ The currency in which optimization is made should, in Mercer’s opinion, reflect the 
anticipated frame within which results will be evaluated and communicated. The USD 
is a reasonable, readily comprehensible proxy for Country X’s trade- or consumption-
weighted basket of currencies. If the focus of evaluation and communication were in 
Currency X terms, then most of the volatility would be driven by Currency X exchange rates, which 
would make the evaluation of performance more problematic. As such, we believe 
optimization in the USD is an appropriate means for developing candidate portfolios, 
assuming communication of results and evaluation of performance will also be made 
in USD terms.  Although in theory a trade or consumption-weighted basket might 
have been employed, this would have complicated analysis without (for reasons 
detailed in the body of the report) materially affecting the content of the 
recommended portfolios.  And, it is not practical to communicate or evaluate the 
investment results in a readily comprehensible way to the public, if a currency basket 
is used as the unit of account. 

 

lisa-parson
Text Box



Strategic Asset Allocation Analysis Gobierno de Chile - Ministerio de Hacienda 

 

Services Provided by Mercer Investment Consulting, Inc. 

 

 

4 

 
 
 
Many models of the capital markets only focus on mean-variance analysis. Efficient 
frontier modeling, for example, is a mean-variance approach. “Simple” mean-variance 
analysis is used to identify candidate portfolios which achieve the highest expected return 
for a given level of expected risk, where risk is defined by the standard deviation or 
volatility of returns. Surplus optimization is another type of mean-variance analysis, in 
which volatility of funded status of the assets against the projected liabilities is the 
measure of risk. Mean-variance approaches are quite acceptable for certain situations, but 
in Mercer’s opinion, they fail to provide satisfactory results in detailed modeling of the 
complex interaction among interest rates, inflation, and the return of asset classes exposed 
to multiple risk factors. Additionally, mean-variance modeling does not take into account 
the impact of cash flows - both positive and negative - on ultimate portfolio values, and 
does not adjust for the “path dependent” nature of capital market returns. An example of 
path dependency is that returns for fixed income are partially dependent on yields at the 
beginning of the period.  Once interest rates are high, subsequent capital market returns 
tend to be high as well - and vice versa, in low interest rate environments, subsequent  
returns tend to be lower, all else being equal. 
 
The study incorporated a set of mean-reverting, serially correlated equations to determine 
inflation, economic growth, and interest rates, among other factors. Although more 
complex than a mean-variance approach, the resulting Monte-Carlo model permits great 
flexibility and in Mercer’s opinion encompasses in a more realistic manner the 
multifaceted, dynamic nature of the capital markets. 
 
The initial stage of the analysis focused on mean-variance analysis to identify candidate 
portfolios that exhibited appropriate levels of risk for each Fund, consistent with the risk 
parameters provided by the Ministry of XXX. The risk tolerance levels provided for 
each Fund were as follows: 
§ Fund X Fund: Maximum loss of 1%, 2%, and 5% of the Fund in USD terms in any 

given year, at the 95th percentile (one- in-twenty downside outcome) of the projected 
distribution of returns; 

§ Fund Y Fund: Maximum loss of 2%, 5%, and 10% of the Fund in USD terms in any 
given year at the 95th percentile. 

 
Once the candidate portfolios were identified based on the parameters above as a general 
guide, we conducted stochastic (Monte-Carlo) analysis to simulate the performance of the 
asset mixes by modeling across 1000 economic scenarios for a period of 10 years (from 
20XX to 20XX). The forward- looking assumptions used in the analysis can be found in 
section 4 of this report. The historical results for the economic and asset class variables, 
as well as a summary of future expectations based on Monte-Carlo simulation results 
(reported at the median) can be found in section 6 of this report. In addition, the  
Ministry of XXX has received the entire data set, including distribution of results 
from the 5th to the 95th percentiles.  
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For purposes of the Fund X the simulated cash flows and investment results were derived 
from Monte-Carlo simulations of several key economic variables, includ ing Currency X
growth, changes in the commodity prices, interest rates, and inflation levels. The analysis assumes 
that 100% of the prior year’s investment returns in Currency X terms are withdrawn from the 
Fund each year to be used as structural income, limiting the Fund’s potential for capital 
growth over time. We understand this policy might change in the future; however, any 
possible changes to this were not reflected in the analysis presented in this report. 
 
For the Fund Y, the analysis assumes cash inflows or contributions equivalent to a range of 
0.2% to 0.5% of prior year Country X GDP. In cases in which the simulations result in 
strong economic activity, as defined by local GDP and /or the commodity prices that are above 
expectations, the model allocates a higher proportion of contributions within the 
aforementioned range. By contrast, during periods of economic and the commodity price 
underperformance against expectations, the model specifies a minimum contribution of 
0.2% of GDP. For the selection of candidate portfolios, we modeled this Fund in asset-
only space based on the risk parameters described above and also using funded status 
optimization. The funded status optimization was used as the basis  for the selection of 
candidate portfolios. This required the development of liability assumptions for this 
program.  
 
The Fund Y is not expected to experience any withdrawals until the year 2017 when liability 
cash outflows will begin to affect this program. We developed liability assumptions 
working in conjunction with the Ministry of XXX, considering a number of factors, 
including: projected cash outflow data provided from 20XX to 20XX and an assumed 
projected liability growth from 20XX to 20XX not exceeding 6%; a projected discount rate 
to calculate the present value of future outflows; a projected liability duration; and the 
impact of cash flow activity considering the projected outflows and contributions 
equivalent to 0.2% of Country X GDP.  
 
The asset classes considered in the study are identical for both Funds, but the candidate 
alternative strategic allocations are different, as each of the Funds have different 
objectives, constraints, and characteristics. We selected the same asset class variables for 
both programs intentionally to help maximize cost savings opportunities once the 
Ministry of XXX is prepared to implement the strategies for each Fund. We 
anticipate cost savings should be realized by utilizing the same investment managers for 
both Funds in the eventual implementation of the strategies, due the economies of scale 
that can be achieved considering a larger asset base and the gradual decrease in asset-
based fees in the typical fee schedules.  
 
The following sections of this report include important background information as well as 
key observations, recommendations, and the quantitative and qualitative analysis on 
which the recommendations were based. 
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Law 
The Government of Country X enacted a law in September of 20XX, known as the 
Law, which created the Fund X and the Fund Y to help ensure the sustainability 
of social spending over time and improve Country X’s economic competitiveness. 
 
The Fund X was created to act as a financial “buffer” to avoid drastic revisions to fiscal 
spending as a result of negative short-term economic cycles. Its main function is to 
accumulate annual fiscal surpluses net of the required contributions designated principally 
to the Fund Y and to the recapitalization of the Central Bank of Country X. The Fund X will also 
provide necessary resources to cover fiscal spending in the event of a fiscal deficit due to 
declining economic fundamentals. In effect, the Fund X will accumulate surpluses during 
times of strong local economic activity and will provide necessary resources to finance 
fiscal spending during periods of declining economic growth.  
 
The investment policy of the Fund X is relatively flexible; the only investment restriction is 
no investments in Country X (or investments denominated in the Currency X) shall be made. 
However, it is important to take into consideration that the investment returns generated 
by the Fund X are withdrawn and treated as part of structural income to cover fiscal 
expenditures.  
 
The Fund Y was designed to finance up to one-third of the fiscal expenditures associated 
with the minimum pension and assistance benefits guaranteed by the Government. The 
contingent liabilities associated with these benefit guarantees are expected to grow by an 
estimated 33% relative to the structural growth of the economy by the year 20XX2. The 
contribution source for this Fund will be derived from the effective fiscal surplus, which 
will be equivalent to a range of 0.2% to 0.5% of the prior year’s GDP, with a minimum 
contribution of 0.2%. No withdrawals will be permitted from the Fund Y  until 2017. The 
permissible investments of this program must follow the provisions under law Number X
 – Article X. All investment gains, including capital appreciation and capital 
income, will be re-invested in the Fund Y. 
 
Fiscal Policy 
The objective of Country X’s Fiscal Policy is to contribute to the macroeconomic stability of 
the country and provide public benefits that increase the social opportunities as well as 
the protection of its citizens. This policy is carried out in accordance with Country X’s 
structural balance concept, which aims to protect Government spending from the effects 
of economic and the commodity price cycles – the avoidance of a pro-cyclical bias in the 
management of public finances. Currently, the policy is based on the goal of achieving a 
yearly structural surplus of 1% of GDP. The target surplus will be adjusted to 0.5% of 
GDP starting in the year 20XX. 
 

                                                 
2 Source: Ministry of XXX
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While actual Government revenues may go up and down in tandem with local economic 
cycles (declining during recessions and growing during economic booms), fiscal 
expenditures do not follow this pattern because they follow the evolution of the 
economy’s medium term productive capacity. The structural surplus rule is intended to 
smooth out the impact of higher the commodity prices on royalty collections coming in from the 
state-owned commodity Company XYZ and taxes collected from other private mining 
companies.  
 
The rationale for the adoption of the Fiscal Policy framework, which mandates a national 
budget surplus equivalent to 1% of GDP (not structural balance between fiscal income 
and fiscal expenditures), was derived from three key fiscal risk factors, including: 
 
1. The expected growth of the fiscal liabilities arising from the minimum pension and 

assistance benefits guaranteed by the Government; 
2. The recapitalization of the Central Bank of Country X, due to the acquisition of private 

sector debt following the local banking crisis of 19XX; 
3. External vulnerabilities from Government income, which is principally denominated 

in local currency, and debt which is mainly denominated in foreign currency. A 
sudden depreciation of the Currency X would result in much higher costs to service foreign 
currency debt in such an environment. This is important considering the Country X
economy is open and relatively small as a proportion of the global economy. 

 
Government income is derived from two main sources, tax revenues and the commodity-related 
revenues. Tax revenues represented an average of approximately XX% of Government 
revenues from 19XX to 20XX, and the commodity-related revenues represented an average of 
approximately 10% during the same period3. Fiscal expenditures are set so that the 
difference between expected/structural Government revenues (which are estimated by a 
panel of experts in various disciplines in June-July each year) and actual government 
expenditures is equal to 1% of GDP.3 Fiscal expenditures are planned on an annual basis 
utilizing this process. 
 
Use of Prospective Fiscal Surpluses: By policy, at least 0.2% (and, should the cash 
surplus allow, up to 0.5%) of the prior year’s GDP is designated to the Fund Y and up to 
0.5% may be assigned to the gradual recapitalization of the Central Bank of Country X for the 
next five years4. Once these fiscal expenditures are covered, the rest of the net surplus is 
allocated to the Fund X. If actual revenues come in below expected revenues, by structural 
definition this constitutes a deficit, in which case resources will be used from the Fund X to 
cover fiscal expenditures. 

                                                 
3 Source: Ministry of XXX – ‘Country X’s Fiscal Policy Framework’ – Ministry of Finance, Country X March 20XX. 
4 Source: 20XX International Monetary Fund – Country : 20XX Article IV Consultation – Staff Report; Staff Supplement; 
Public Information Notice on the Executive Board Discussion; and Statement by the Executive Director of Country X. 
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Investment Objectives 
The objective of Country’s Fiscal Policy is to minimize, to the extent possible, the impact 
the volatility of the business cycle may have on fiscal spending. Consistent with this 
objective, and in an effort to disassociate the value of the Fund X and Fund Y in relation to 
local economic cycles and the volatility of the commodity prices, the specific investment 
objectives reflected in this study are to: 
§ Develop suitable asset allocation strategies for both Funds, which exhibit a low 

correlation relative to the main sources of Government revenues (the commodity price 
volatility and the cyclicality of local GDP growth);  

§ Identify portfolios whose reward and risk characteristics maximize risk-adjusted 
return potential; 

§ Improve the efficiency of both Funds relative to the theoretically optimal 
risk/return spectrum, identifying asset classes which provide further 
diversification of investments; 

§ Identify potential investment opportunities considering the amendment of 
current investment policy parameters  for the Fund Y; and 

§ Identify candidate asset allocation strategies that meet the liquidity and risk 
parameters expressed by the Ministry of XXX considering current 
investment restrictions where applicable. 

 
In order to meet these objectives, we performed Monte-Carlo simulations to test the 
behavior of candidate portfolios under different economic environments, with a particular 
focus on pursuing low correlation between Country X GDP growth and the commodity prices, and 
returns to the candidate portfolios.  
 
While the level and behavior of GDP is an important determinant of Government 
revenues, the volatility of Country X GDP has been low relative to the historical volatility of the 
commodity prices over the last decade. For example, royalties and taxes related to the commodity 
production represented an average of 10% of total Government revenues from the period 
of 1994 to 2006; however, it represented only 3% in 2002 and 34% in 2006.5 In the 
forward-looking stochastic projections, the average volatility of Country X GDP growth at 
the 50th percentile was 3% in nominal terms over the 10-year projection horizon.  By 
comparison, the volatility of the commodity prices was 26% over the same time horizon. In this 
context, volatility of the commodity prices can reasonably be expected to remain more important, 
compared to volatility of GDP, as a determinant of actual revenues received by the 
Government. 
 
Since the commodity is one of the main exports of Country X, it might be expected that there would be 
a high correlation between the commodity price and Country X GDP growth. However, this is not 
the case in the historical data (1994 to 2006). Using both coincident and lagging 
correlation time-periods, the finding of low historical correlation was confirmed.  
 

                                                 
5 Source: Ministry of XXX  – ‘Country X’s Fiscal Policy Framework’ – Ministry of Finance, Country March 2007. 
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We used a higher correlation for the forward- looking projections than the historical 
values, because we believe that the commodity has become more important as a contributor to the 
Country X economy, and that some increased leakage from the commodity boom into other 
sectors of the economy should be expected going forward. 
 
Another key conclusion is that Country X GDP growth and the commodity prices are likely to 
exhibit low correlation relative  to the asset classes considered in the strategic asset 
allocation analysis.  Historical correlations have  ranged from -0.15 to 0.23 for the commodity and 
0.00 to 0.32 for GDP growth over the last 15 years against the asset classes modeled. 
Therefore, we used forward-looking projections with low correlations for both of these 
variables against the asset classes modeled. Accordingly, all of the portfolios considered 
in the analysis exhibited a low correlation relative to Country X GDP growth and the commodity
price volatility. 
 
Section 2 of this report profiles the recommended asset allocations for each of the Funds 
and discusses some key observations. Section 3 describes the two analytical approaches 
we adopted. Section 4 provides the output of the mean-variance analysis, while section 5 
includes the Monte-Carlo simulation results for each of the recommended portfolios 
along with key observations. Section 6 provides summary quantitative output for each of 
the variables considered in the analysis (on a forward- looking and historical basis), and 
section 7 provides testing results (also on a forward- looking and historical basis) of the 
recommended portfolios. The Appendix, section 8, provides detailed reference 
information. 
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Executive Summary 
 
Background 
The goal of this strategic asset allocation analysis is to identify suitable portfolios that 
exhibit a low correlation relative to the principal sources of Government revenues at 
acceptable levels of risk. This is of crucial importance considering Country X’s Fiscal Policy 
Framework, which defines annual fiscal expenditures as a result of the difference between 
structural income and effective income. We profile several candidate strategic asset 
allocations  for each Fund, varying by risk level, to provide an overview of the investment 
opportunity set offered by different investment structures in terms of their long-term 
return potential and risk characteristics.  
 
For the Fund X, we have identified a recommended mix which falls within the risk 
parameters given by the Ministry of XXX. For Fund Y, we profile two candidate asset 
allocations, one reflecting current investment policy parameters (reflecting a combined 
maximum exposure of 25% to stocks and corporate bonds) and one that relaxes these 
parameters to illustrate the opportunity set afforded by increasing investments in global 
equities and global corporate bonds. The overall objective is to identify portfolios that 
maximize return potential for both programs considering the maximum tolerable risk 
defined by the Ministry of XXX in the maximum loss scenarios detailed in Section 
1 of this report.  
 
The next sub-section of the Executive Summary provides our key observations and 
recommendations for Fund X and Fund Y. 
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Observations and Recommendations 
 
Fund X
 
We understand that the only explicit investment restriction governing this Fund in terms 
of its permissible investments is a prohibition on investing in Country X or in securities 
denominated in the Currency XP. Given the role of this Fund in the Country X economic system, and 
in particular the intention to spend each year’s income, the current 100% fixed income 
profile, which affords a high degree of liquidity, was a reasonable starting position for 
investment. 
 
We believe there are significant opportunities to enhance diversification and increase 
potential investment returns over the long-term.  We concluded that a maximum exposure 
of 30% to equities and a maximum exposure of 15% to alternatives for the Fund was 
appropriate, given both spending policy objectives and the low risk tolerance levels 
conveyed to us by the Ministry of XXX. 
 
The following exhibit depicts the Fund X’s current allocation in comparison to the 
recommended portfolio. 
 
 
 
 
 
 
 
 
 
 
 
 
 
The recommendation above exhibits a higher expected return profile with meaningful 
allocations to fixed income, equity, and alternative investments. This asset allocation 
provides more potential for higher returns over the long term without violating current 
risk parameters.  
 
The summary table on the following page provides key statistical characteristics for the 
current  portfolio and the recommended asset mix. These characteristics were based on the 
median values of the Monte-Carlo simulation results for the next ten years. 

Current Allocation

Government 
Bonds, 66%

Inflation Indexed 
Bonds, 3%

Fixed Income (100%)

Enhanced 
Cash, 31%

Recommendation

Corporate Bonds, 
47%

Inflation Indexed 
Bonds, 13%

Equity, 25%

Alternatives, 15%

Equity and Alternatives (40%)

Fixed Income (60%)

Current Allocation

Government 
Bonds, 66%

Inflation Indexed 
Bonds, 3%

Fixed Income (100%)

Enhanced 
Cash, 31%

Recommendation

Corporate Bonds, 
47%

Inflation Indexed 
Bonds, 13%

Equity, 25%

Alternatives, 15%

Equity and Alternatives (40%)

Fixed Income (60%)
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Summary Results 
 

 

Current Asset 
Allocation

Recommendation

Global Equity 0% 25%

Global Fixed Income - Government - Short/Intermediate 66% 0%

Global Fixed Income - Government - Long 0% 0%

Global Fixed Income - Corporate -  Short/Intermediate     0% 30%

Global Fixed Income - Corporate - Long     0% 17%
Global TIPS 4% 13%

Global Cash     30% 0%

Global Private Equities     0% 5%

Global Real Estate     0% 3%

Global Infrastructure     0% 2%

Global Absolute Return/Opportunistic 0% 5%

Correlation (Nominal Portfolio Returns; Nominal Chile GDP Growth)                       0.05  0.12

Correlation (Nominal Portfolio Returns; Real Chile GDP Growth)                              -0.03  0.09

Correlation (Nominal Portfolio Returns; Nominal Copper Price) -0.03 0.23

Correlation (Real Portfolio Returns; Nominal Copper Price) -0.05 0.21

Portfolio Expected Nominal Returns (USD) 4.70% 6.78%

Portfolio Nominal Returns Volatility (USD) 2.16% 7.16%

Lowest Annual Return Observed from 2008 to 2017 (95th Percentile) 1.00% -4.48%

Change in Nominal Returns From Current Allocation - 2.08%

Change in Nominal Risk From Current Allocation - 5.00%
Portfolio Expected Nominal Returns (CLP) 5.98% 8.12%

Portfolio Nominal Returns Volatility (CLP) 12.24% 14.30%

Duration 1.35 1.91

Liquidity Ratio 9.90 7.86

5-Year Annualized Returns (USD) 3.17% 9.22%

5-Year Annualized Volatility (USD) 0.75% 4.24%

5-Year Annualized Returns (CLP) -2.09% 3.65%
5-Year Annualized Volatility (CLP) 9.03% 6.98%
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Observations (in USD terms) 
 
§ The analysis suggests that the current allocation can provide an expected annualized 

nominal return of 4.70% with a standard deviation of 2.16% over the next ten years. 
In addition, it does not exhibit a loss at the 95% confidence interval due to its 
conservative profile.  

§ The recommended portfolio exhibits an expected nominal return of 6.78% and a 
standard deviation of 7.16%. This portfolio offers a premium of 208 basis points in 
expected return over the current allocation. The lowest return observed at the 95th 
percentile distribution of the 10-year Monte-Carlo simulations is -4.48%. This 
portfolio exhibits characteristics that fall within current acceptable risk parameters as 
defined by the Ministry of XXX.  

§ The recommended mix offers attractive diversification attributes, providing a 40% 
exposure to global equities and alternative investments (25% and 15%, respectively) 
to enhance alpha potential, and a 60% allocation to fixed income instruments for 
purposes of diversification and capital preservation given the role of the Fund X.  
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Fund Y
 
To establish candidate asset allocations for this Fund, we gave consideration to the 
current maximum investment restriction of 25% to stocks and corporate bonds, combined. 
We believe that raising this allocation to higher levels would be prudent and reasonable if 
permitted. Unlike the Fund X, the Fund Y is not expected to experience any outflows for the 
next ten years. Therefore, adopting a more aggressive asset allocation would be prudent 
in order to improve growth prospects for this Fund over this time period.  
 
The following exhibit depicts the Fund’s current allocation and the two candidate 
allocations we have recommended in this analysis.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The summary table on the following page provides key statistical characteristics for each 
of the portfolios profiled above.  
 

Current Allocation

Government 
Bonds, 66%

Inflation Indexed 
Bonds, 3%

Fixed Income (100%)

Enhanced 
Cash, 31%

Recommendation 2 - Relaxes Policy

Equity, 50%

Corporate Bonds, 
35%

Alternatives, 15%

Equity and Alternatives (65%)

Fixed Income (35%)

Recommendation 1 - Maintains Policy

Equity, 25%

Government 
Bonds, 30%

Inflation Indexed 
Bonds, 30%

Alternatives, 15%

Equity and Alternatives (40%)

Fixed Income (60%)

Current Allocation

Government 
Bonds, 66%

Inflation Indexed 
Bonds, 3%

Fixed Income (100%)

Enhanced 
Cash, 31%

Recommendation 2 - Relaxes Policy

Equity, 50%

Corporate Bonds, 
35%

Alternatives, 15%

Equity and Alternatives (65%)

Fixed Income (35%)

Recommendation 1 - Maintains Policy

Equity, 25%

Government 
Bonds, 30%

Inflation Indexed 
Bonds, 30%

Alternatives, 15%

Equity and Alternatives (40%)

Fixed Income (60%)

lisa-parson
Text Box



Strategic Asset Allocation Analysis Gobierno de Chile - Ministerio de Hacienda 

 

Services Provided by Mercer Investment Consulting, Inc. 

 

 

15 

 
Summary Results 
  

Current Asset 
Allocation

Recommendation 1 
(Maintains Policy)

Recommendation 2 
(Relaxes Policy)

Global Equity 0% 25% 50%
Global Fixed Income - Government - Short/Intermediate 66% 0% 0%

Global Fixed Income - Government - Long 0% 30% 0%
Global Fixed Income - Corporate -  Short/Intermediate     0% 0% 35%
Global Fixed Income - Corporate - Long     0% 0% 0%

Global TIPS 3% 30% 0%
Global Cash     31% 0% 0%

Global Private Equities     0% 5% 5%
Global Real Estate     0% 5% 5%

Global Infrastructure     0% 2% 0%
Global Absolute Return/Opportunistic 0% 3% 5%

Correlation (Nominal Portfolio Returns; Nominal          GDP Growth)                      0.05 0.13 0.13

Correlation (Nominal Portfolio Returns; Real        GDP Growth)                          -0.03 0.09 0.10
Correlation (Nominal Portfolio Returns; Nominal Copper Price) -0.03 0.22 0.27

Correlation (Real Portfolio Returns; Nominal Copper Price) -0.05 0.22 0.26
Portfolio Expected Nominal Returns (USD) 4.69% 6.80% 7.55%
Portfolio Nominal Returns Volatility (USD) 2.14% 7.70% 10.67%

Lowest Annual Return Observed from 2008 to 2017 (95th Percentile) 1.01% -5.37% -8.97%
Change in Nominal Returns From Current Allocation - 2.12% 2.86%

Change in Nominal Risk From Current Allocation - 5.56% 8.53%
Portfolio Expected Nominal Returns (CLP) 5.97% 8.17% 8.92%
Portfolio Nominal Returns Volatility (CLP) 12.23% 14.61% 16.59%

Duration 1.34 2.55 0.63
Liquidity Ratio 9.90 8.26 7.90
5-Year Annualized Returns (USD) 3.16% 9.76% 11.89%
5-Year Annualized Volatility (USD) 0.74% 4.49% 7.14%
5-Year Annualized Returns (CLP) -2.10% 4.16% 6.18%
5-Year Annualized Volatility (CLP) 9.03% 7.22% 6.79%
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Observations (in USD terms) 
 
§ The current allocation provides an expected nominal return of 4.70% with a standard 

deviation of 2.16%. This portfolio does not experience a loss at the 95% probability 
distribution confidence level due to its conservative profile, investing primarily in 
enhanced cash and government bonds. The asset/liability optimization exhibits a 
surplus return of -5.81% and a surplus standard deviation of 50.70%. The alternative 
recommendations provide more attractive characteristics in terms of absolute and 
relative return potential, as well as current tolerable risk parameters. 

§ Recommendation 1 maintains the current investment policy guidelines, permitting a 
total maximum allocation of 25% to stocks and corporate bonds. The recommendation 
offers an expected return premium of 212 basis points relative to the current 
allocation, and risk characteristics that fall within tolerable parameters as defined by 
the Ministry of XXX. Based on the assumed liability projections, the funded 
status optimization yields a surplus return of -3.32% and a surplus standard deviation 
of 51.52%.  

lisa-parson
Text Box

lisa-parson
Text Box

lisa-parson
Text Box

lisa-parson
Text Box

lisa-parson
Text Box

lisa-parson
Text Box



Strategic Asset Allocation Analysis Gobierno de Chile - Ministerio de Hacienda 

 

Services Provided by Mercer Investment Consulting, Inc. 

 

 

16 

 
 
 
§ Recommendation 2 considers the amendment of current policy guidelines to permit a 

more significant exposure to global equity and global corporate bonds. This relatively 
aggressive portfolio does not violate current risk parameters for Fund Y; however, it does 
not provide a surplus return relative to the expected return of the liabilities, which 
suggests even a more aggressive allocation may be warranted. However, this decision 
should be driven by a careful evaluation of the evolution of the liabilities over time as 
this data becomes readily available. This asset mix offers an expected return premium 
of 286 basis points relative to the current. The asset/liability optimization offers a 
surplus return of -2.23%, which serves as the most optimal result considering (1) the 
expected liability growth and (2) current risk parameters.  

 
Other Considerations 
 
The Fund Y is not expected to experience any withdrawals until the year 2017, but liability 
cash flows will begin to affect this program in the year 2017. We believe that 
incorporating the economic sensitivities of the relevant liabilities in determining strategic 
asset allocation is important as a component of determining how much risk can be 
afforded given the characteristics of the expected outflows and, conversely, how much 
time and opportunity there may be to focus mainly on capital growth rather than mainly 
on capital preservation strategies. The funded status optimization suggests it is important  
to shift the focus away from capital preservation strategies towards capital appreciation. 
The more aggressive recommendation – Recommendation 2, which has a higher 
allocation to stocks and corporate bonds relative to Recommendation 1, provides better 
results in asset/liability space, albeit the expected surplus return remains in negative 
territory considering current risk parameters (not exceeding an annual loss of 10% 
assuming a normal distribution of returns). This strategy can only be implemented if 
current policy guidelines are amended to allow a higher allocation to equities and 
corporate bonds. A more aggressive portfolio would be needed to achieve a positive 
surplus return, but this would require the Ministry of XXX to relax its current risk 
parameters. Recommendation 2 is more closely aligned with the broad asset allocation of 
other national pension funds in other areas of the world (please see Appendix).  
 
Implementation Considerations  
 
Transition of Assets to New Strategic Allocations 
 
The analysis is strategic in nature and focuses exclusively on the allocation of assets 
among broad global asset classes (ex Country X) conforming to the objectives communicated 
to us by the Ministry of XXX. It is important to highlight certain issues pertaining 
to the portfolio structuring implementation process once the strategic asset allocation is 
identified for both the Fund X and Fund Y programs.  
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A practical process may involve providing exposure to the new assets classes considered 
in the strategic analysis passively. This can be followed by the selection of active 
investment managers in appropriate segments of the overall portfolio, following the 
results of a sound portfolio structure review.  
 
The following factors should be cons idered in the portfolio structuring process: 
 
§ Current investment policy guidelines 

– Consideration of permissible investments and applicable parameters; 
§ Active versus passive management 

– Index strategies make sense in those markets that are highly efficient (i.e., the US 
large cap segment of the equity market) 

– Active managers have the potential to add value in relatively inefficient areas of 
the market (i.e., some developed markets, small capitalization equities, emerging 
markets, alternatives) 

§ Regional, country, and currency exposure 
– Pursuing a market weight in the corresponding asset classes versus opportunistic 

allocations implemented by a tactical asset allocation overlay strategy; 
– Global versus regional managers 
ú Some regional managers may have stronger dedicated resources employed in 

specific regions of the world, as opposed to other managers with global scope. 
However, there are some global managers with significant local resources 
focused on each region as well; 

§ Overweighting the commodity consumers versus the commodity producers to further reduce the 
correlation of the portfolio to the volatility of the commodity prices (i.e., the commodity producing 
companies will be at a disadvantage when the commodity prices decline, but the commodity
consumers should benefit in this environment); 

§ Manager selection 
– Investment criteria 
– Forward- looking assessment of the performance prospects of cand idate 

investment managers 
– Fees; 

§ Custody arrangements; 
§ Monitoring. 
 
These considerations can be addressed once the strategic asset allocation is adopted for 
both programs.  
 
In addition, the process by which the assets are transitioned from the current conservative 
investments to the selected new investment strategies is important, particularly for a 
government-affiliated fund that wishes to be open and transparent in how it conducts its 
operations.  
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There are a number of considerations that must be taken into account, including: 
§ Market timing element in moving into the new asset classes; 
§ Legal issues;  
§ Political issues;  
§ Headline risk; 
§ Transparency (reporting); 
§ Liquidity issues; and 
§ Risk controls.  
 
In theory, the transition to the new asset allocation should take place in one step as soon 
as possible. In practice, however, we believe conservatism must be exercised in this 
process given the important considerations listed above. We believe that pursuing the  
transition in 5% increments (as a proportion of total assets) every calendar quarter (or any 
non-calendar time period prudent to the specific needs of Country X) would be appropriate and 
conservative. Hence, we recommend achieving the new optimal asset allocation in two 
stages, as follows: 
 
Stage 1 
Consideration of liquidity issues associated with alternative investments: To achieve 
investment efficiency, we recommend considering only the most liquid asset classes in 
the initial stage of implementation. These would exclude alternative investments but  
would include traditional investments (publicly traded fixed income and equities).  
 
Stage 2 
Consideration of additional diversification: Once the traditional asset classes are 
funded to appropriate levels, the transition into alternative investments should be 
accomplished to introduce the long-term diversification and expected return potential of 
these asset classes. 
 
We have included a suggested implementation strategy in the Appendix (item XI), which 
includes the suggested transition of the assets and the potential timing involved to 
complete it. This process can be achieved within approximately two to two and one-half 
years for both Funds, considering the candidate strategic allocations we have selected as a 
result of the analysis. We created two suggested implementation strategies for Fund Y – one 
of them assumes no immediate relaxation to the 25% constraint on equities and corporate 
bonds, and the other one relaxes these policy restrictions, corresponding to the more 
aggressive asset allocation recommendation for this Fund (Recommendation 2). 
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 3  

Strategic Asset Allocation Approach 
Mean Variance Analysis 
Stochastic Analysis 
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Strategic Asset Allocation Approach 
 
Mean Variance Analysis 
We utilized mean-variance analysis to identify candidate optimal portfolios at various 
levels of risk. While the mean-variance analysis is relatively limited in that it only 
considers one risk factor, the volatility of returns, and assumes a normal distribution of 
returns, it provides a reasonable guide in terms of the trade-offs of both returns and risk. 
In addition, the mean variance statistical output also helps us identify diversification 
opportunities by understanding the relationship between the Funds’ respective current 
allocation relative to an optimal allocation at the same level of risk or at different points 
along the efficient risk-return spectrum. However, it is important to note that mean-
variance analysis is purely a quantitative tool, which needs to be enhanced by considering 
appropriate and specific qualitative circumstances unique to these Funds.  
 
The integration of both quantitative and qualitative factors in the design of a suitable 
strategic asset allocation is an essential and fundamental part of this process. As such, we 
used several investment constraints to avoid unreasonable allocations to asset classes that 
may be favored by the model on the basis of their attractive reward-to-risk and 
diversification properties. For example, the capital markets assumptions suggest that 
alternative investments offer great diversification opportunities and attractive risk-
adjusted expected returns, which naturally cause the efficient frontier model to favor 
these asset classes over more traditional asset classes. In order to avoid this dynamic 
producing results that would seem unreasonable to stakeholders, we applied an 
investment constraint of a maximum of 15% to this segment due to the following reasons: 
§ Consideration of the illiquid nature of these asset classes (relative to traditional asset 

classes) and the potential liquidity requirements of the Fund X, in particular; 
§ Since the Fund X acts as a “buffer” mechanism, there may be instances when relatively 

large cash outflows may occur, particularly during declining economic conditions; 
§ Potential headline risk due to  

– Lack of transparency associated with some alternative asset classes; 
– Lack of regulation relative to other asset types; and, 
– Use of leverage. 

 
As a reference point, we considered the exposure of other large national funds to 
alternative investments (including national pension funds for Australia, Norway, New 
Zealand, Ireland, some countries in the Middle East, and Japan). We found that some of 
these national funds have no exposure to alternative investments, while others maintain 
exposures as high as 20%-30% to various alternative asset classes. While we think 
alternative investments provide the potential to enhance investment diversification and 
risk-adjusted results over the long-term, we concluded it would not be prudent to consider 
allocating close to one-third of the Funds’ assets in this specific segment, and adopted the 
constraint of 15% as a reasonably conservative limit.  
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We believe the 15% maximum constraint represents an attractive mid-point in relation to 
the characteristics of other large national funds in other regions of the world while still 
providing for a healthy and meaningful exposure in this area to enhance the potential for 
expected returns and diversification benefits over the long-term.  
 
In terms of the selection of the asset classes considered in the evaluation, we focused on a 
number of factors, including the permissible investments of both Funds (realizing that the 
Fund X has no explicit restrictions  other than investing the assets outside of Country X, contrary 
to the Fund Y , which has the 25% restriction on the aggregate allocation to stocks and 
corporate bonds), the current broad asset allocation, and additional traditional and 
alternative asset classes that offered attractive risk-reward and diversification 
characteristics.  
 
Stochastic Analysis 
Once the candidate portfolios were identified using mean-variance analysis, we utilized 
stochastic modeling to include multiple risk factors and performed projections over a 10-
year time horizon. The stochastic modeling process simulates the expected return of a 
portfolio considering various possible strategic asset allocations. To capture uncertainty, 
it is necessary to model the variability of changes in the key factors driving asset returns. 
This is allowed for by specifying standard deviations for the change in each factor 
governing the likely scale of fluctuations, and correlations, governing the inter-
relationships between changes in one factor and another. We therefore assigned values to 
the uncertainty in the key economic and asset class variables and the correlations between 
them. 
 
By generating a number of trials, a probability distribution or outcomes can be generated. 
For any one variable for 1000 trials over a ten-year period, this might look like the pattern 
in the following chart. 
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Each strategic asset allocation will produce a different range  of outcomes, and we can 
then make objective comparisons between possible strategies.  We can start by focusing 
on the median outcome, as illustrated on the chart below, for the variable in question 
(returns, cash flows, terminal fund values, or other asset or economic variable).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
To evaluate the degree of uncertainty, we can then look at the distribution of results, for 
example the 250th best and the 750th outcomes (out of 1000), as being the lower and 
upper quartiles of the distribution. To give us a feel for best- and worst-case outcomes; 
we also analyze more extreme results. Typically, these are represented by the 5th and 
95th percentiles. These results are illustrated on the chart below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
These stochastic projections provide a more realistic set of outcomes which consider a 
variety of asset class and economic variables when compared to the output from mean-
variance analysis, and serve as an important component of the analysis in the design of a 
suitable investment strategy. The next section of this report summarizes the Monte-Carlo 
projections for the key portfolios we considered in the evaluation. 
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 4  

Mean Variance Analysis 
Capital Markets Assumptions 
Liability Assumptions (Fund Y) 

Efficient Frontier Analysis 
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Mean Variance Analysis 
 
Capital Markets Assumptions  
 
Risk-Return Assumptions – Expected Long-Term Values 
 
Asset Class   Absolute Standard 
    Return Deviation 
Global Equity 1 9.8% 17.5% 
Global Government Bonds - Short/Intermediate 2 4.9% 3.0% 
Global Government Bonds - Long 3 5.5% 8.0% 
Global Corporate Bonds - Short/Intermediate 4 5.5% 3.2% 
Global Corporate Bonds - Long 5 6.4% 8.2% 
Global TIPS 6 5.2% 4.0% 
Global Cash/Enhanced Cash 7 4.0% 1.3% 
Global Private Equity 8 12.8% 28.4% 
Global Real Estate 9 8.3% 15.0% 
Global Infrastructure 10 9.9% 20.2% 
Global Absolute Return/Opportunistic 11 7.0% 5.5% 

 
The table above depicts the risk-return assumptions that were used to develop candidate 
portfolios based on mean variance analysis. The mean variance model seeks to identify 
the optimal combination of asset classes that provide the highest return for a given level 
of risk.  
 
Below is the matrix of expected correlations illustrating the expected forward- looking 
relationships of returns between the various asset classes that the Fund Y and Fund X could 
potentially have exposure to.  
 
Asset Class Correlation Assumptions – Expected Long Term Values 
 

1 2 3 4 5 6 7 8 9 10 11
Global Equity 1 1
Global Government Bonds - Short/Intermediate 2 0.30 1
Global Government Bonds - Long 3 0.35 0.95 1
Global Corporate Bonds - Short/Intermediate 4 0.35 0.95 0.92 1
Global Corporate Bonds - Long 5 0.40 0.90 0.95 0.95 1
Global TIPS 6 0.20 0.50 0.40 0.50 0.40 1
Global Cash/Enhanced Cash 7 0.00 0.25 0.10 0.25 0.10 0.40 1
Global Private Equity 8 0.70 0.10 0.20 0.20 0.25 0.15 0.00 1
Global Real Estate 9 0.50 0.15 0.20 0.20 0.25 0.20 0.00 0.50 1
Global Infrastructure 10 0.55 0.15 0.20 0.20 0.25 0.20 0.00 0.50 0.23 1
Global Absolute Return/Opportunistic 11 0.30 0.10 0.10 0.15 0.20 0.10 0.00 0.20 0.20 0.20 1  
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Liability Assumptions (Fund Y) 
 
Risk-Return Assumptions – Expected Long-Term Values 
 
We worked in conjunction with the Ministry of XXX to develop what we believe 
are plausible liability assumptions for Fund Y. Given the lack of long-dated bond data in the 
local Country X market, we had to use proxies in the process of developing what we believe 
are reasonable return, volatility and correlation assumptions – three essential factors 
needed in funded status optimization. We used a combination of forward- looking and 
historical data to support the final assumptions. The various factors we used in the 
methodology included: 
 

A. Expected Arithmetic Return Assumption: 9.40% 
1. Cash Flow Data – We received cash outflow projections from the Ministry of 

XXX extending to the year 2038. The 9.40% figure represents the 
expected arithmetic return on the liabilities (which is related to the 6.50% 
geometric discount rate explained in item number 3 below and which will vary 
depending on the expected standard deviation for the liabilities – the higher 
the standard deviation, the larger the difference between the arithmetic and 
geometric expected returns).  

2. Liability Growth Calculation – We calculated the liability growth based on 
projected cash outflow data provided through 2038. In addition, we extended 
the liability growth projection for another 10 years, assuming a liability 
growth not exceeding 6% by 2048. This liability growth is subject to change 
based on interest rate levels over time, but appears to be an appropriate 
qualitative assumption and one that the Ministry of XXX believes might 
be appropriate.  

3. Discount Rate and Duration Calculations – This was calculated using the 
projected cash outflows through 2048. With these two components, we were 
able to calculate a discount rate of 6.5% and duration of 25.7 years.  

 
B. Expected Volatility Assumption: 45.0% 

1. We used yield curve data supplied by the Ministry of XXX. We 
calculated historical returns over the last 4.75 years using the yield data 
received for 1- and 10-year maturity Country X bonds, assuming a duration of 1 
year for the 1-year series and 10 years for the 10-year series, as the data 
supplied reflected zero coupon bonds.  

2. Using regression analysis, we estimated a logarithmic equation to calculate the 
yields of 30-year bonds, assuming a normal yield curve, and using the 
historical yields supplied. Once the yields for a hypothetical 30-year bond 
were prepared, we estimated historical quarterly returns for 30-year bonds 
going back 4.75 years and assuming an estimated duration of 25.7 years, 
which we calculated using the estimated cash outflow projections through 
2048.  
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3. To calculate what we think is a reasonable proxy for the expected standard 

deviation of the liabilities, we interpolated between the historical volatility of 
the 10-year and hypothetical 30-year return series. 

  
C. Expected Correlation Assumptions: (please see table below) 

1. In the absence of more reliable data to estimate the correlations for the 
liabilities, we used the historical behavior of the estimated 30-year bond 
returns over the last 4.75 years as a basis to develop the correlation 
assumptions. We have summarized the correlation assumptions below.  

 
 
Liability Correlation Assumptions – Proxy for Expected Long Term Values (USD) 
 
Asset Class Variables Correlation 

Assumptions  
Global Equity 0.00 
Global Gov’t. Bonds – S/I -0.30 
Global Gov’t. Bonds – Long -0.30 
Global Corp. Bonds – S/I -0.25 
Global Corp. Bonds – Long -0.25 
Global Inflation Protected Bonds -0.20 
Global Cash/Enhanced Cash -0.10 
Global Private Equity 0.05 
Global Real Estate 0.00 
Global Infrastructure -0.05 
Global Absolute Return/Opportunistic -0.15 

 
Despite the fact that careful consideration was given to the development of the liability 
assumptions presented above, we recommend considering this analysis as a strawman 
until more reliable data becomes available. We had to use a number of estimates to 
develop what we think are plausible return, volatility, and correlation assumptions for the 
Fund Y liabilities. The cash outflow projections provided by the Ministry of XXX for 
Fund Y may be subject to change due to future legislative initiatives or demographic changes 
that vary from the assumptions based on which these projections were developed. 
 
We are confident in the portfolio recommendations, particularly considering the Fund Y will 
not experience any outflows until the year 2017, which supports a more aggressive stance 
relative to the Fund X. We recommend monitoring the evolution of the liabilities over time. 
We recommend the Ministry of XXX consider conducting an asset/liability study 
by the year 2014, at which point we expect more reliable data should be available to more 
accurately define the liabilities affecting the Fund . Doing this by the year 2014 should 
allow enough time to rebalance the portfolio to the new targets by the year 2017 or 
sooner. 
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Fund X
 
FUND X
 
Asset-Only Efficient Frontier 
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Asset-Only Efficient Frontier (1) - Constraints:  
- Maximum allocation of 15% to alternative investments. 
- Maximum allocation of 5% to private equity. 
- Maximum allocation of 5% to real estate. 
- Maximum allocation of 2% to infrastructure. 
- Maximum allocation of 5% to absolute return/opportunistic strategies. 

 
Asset-Only Efficient Frontier (2) - Constraints:  

- Maintains the constraints to alternatives in Frontier 1. 
- Includes a maximum constraint of 30% to short -intermediate corporate bonds. The unconstrained 

frontier (Frontier 1) designated what we believe to be unreasonable allocations to corporate bonds. 
Thus, a qualitative constraint was included to enhance diversification. 
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FUND X
 
Statistical Output 
 

Current A B C (Recommendation) E 
Global Equity 0% 10% 15% 20% 25% 30%
Gbl Gov't Bonds - Short/Intermediate 66% 0% 0% 0% 0% 0%
Gbl Gov't Bonds - Long 0% 0% 0% 0% 0% 0%
Gbl Corp Bonds - Short/Intermediate 0% 30% 30% 30% 30% 30%
Gbl Corp Bonds - Long 0% 6% 10% 13% 17% 20%
Gbl Inflation Indexed Bonds 4% 39% 30% 22% 13% 5%
Gbl Cash/Enhanced Cash 30% 0% 0% 0% 0% 0%
Gbl Private Equity 0% 4% 5% 5% 5% 5%
Gbl Real Estate 0% 4% 3% 3% 3% 3%
Gbl Infrastructure 0% 2% 2% 2% 2% 2%
Gbl Absolute Return/Opportunistic 0% 5% 5% 5% 5% 5%

Expected Return (Arithmetic) 4.64% 6.42% 6.74% 7.01% 7.29% 7.55%
Expected Standard Deviation                                                         2.20% 4.86% 5.75% 6.55% 7.42% 8.29%
Expected Return (Geometric) 4.62% 6.31% 6.59% 6.81% 7.03% 7.23%

Max Annual Loss @ 95% Confidence Interval 1.02% -1.57% -2.72% -3.76% -4.91% -6.09%
Probability of Less Than 0% Return - One Year 1.79% 9.71% 12.60% 14.92% 17.16% 19.15%
Probability of Less Than 0% Return - Three Years 0.01% 1.23% 2.36% 3.59% 5.03% 6.54%
Probability of Less Than 0% Return - Five Years 0.00% 0.18% 0.52% 1.00% 1.70% 2.55%
Probability of Less Than 0% Return - Ten Years 0.00% 0.00% 0.01% 0.05% 0.14% 0.29%  
 
Observations 
§ Candidates A through D provide attractive expected returns and maintain the tolerable 

risk parameters expressed by the Ministry of XXX (not exceeding a maximum 
expected annual loss of 5% for Fund X at the 95% probability distribution confidence 
interval).  

§ Candidate E exhibits an increase of 5% to stocks and minor changes to long corporate 
bonds and inflation indexed bonds, which results in an expected maximum annual 
loss of 6.09%, which falls outside permissible parameters. 
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Fund Y 
 
Fund Y
 
Asset/Liability Efficient Frontier 

-6.0%

-5.0%

-4.0%

-3.0%

-2.0%

-1.0%

0.0%

50.5% 51.5% 52.5%

Asset/Liability Efficient Frontier (1) Asset/Liability Efficient Frontier (2)
Current A [Recommendation 1 (Maintains Policy)]
B C
D [Recommendation 2 (Relaxes Policy)] E

Ex
pe

ct
ed

  S
ur

pl
us

 R
et

ur
n 

(%
) 

Expected Surplus Standard Deviation  (%)

 
 

Asset/Liability Efficient Frontier (1) – Constraints/Maintains Current Policy:  
- Maximum allocation of 25% to stocks and corporate bonds. 
- Maximum allocation of 0% to cash/enhanced cash. 
- Maximum allocation of 15% to alternative investments. 
- Maximum allocation of 5% to private equity. 
- Maximum allocation of 5% to real estate. 
- Maximum allocation of 2% to infrastructure. 
- Maximum allocation of 5% to absolute return/opportunistic strategies. 

 
Asset/Liability Efficient Frontier (2) – Constraints/Relaxes Policy:  

- No constraints to stocks or corporate bonds.  
- Maximum allocation of 0% to cash/enhanced cash. 
- Maximum allocation of 15% to alternative investments. 
- Maximum allocation of 5% to private equity. 
- Maximum allocation of 5% to real estate. 
- Maximum allocation of 2% to infrastructure. 
- Maximum allocation of 5% to absolute return/opportunistic strategies. 
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Fund Y
 
Statistical Output 
 

Current

 
Recommendation 1 
(Maintains Policy) B C

     
Recommendation 2 

(Relaxes Policy) E
Global Equity 0% 25% 25% 45% 50% 60%
Gbl Gov't Bonds - Short/Intermediate 66% 0% 0% 0% 0% 0%
Gbl Gov't Bonds - Long 0% 30% 0% 0% 0% 0%
Gbl Corp Bonds - Short/Intermediate 0% 0% 60% 40% 35% 25%
Gbl Corp Bonds - Long 0% 0% 0% 0% 0% 0%
Gbl Inflation Indexed Bonds 3% 30% 0% 0% 0% 0%
Gbl Cash/Enhanced Cash 31% 0% 0% 0% 0% 0%
Gbl Private Equity 0% 5% 5% 5% 5% 5%
Gbl Real Estate 0% 5% 5% 5% 5% 5%
Gbl Infrastructure 0% 2% 0% 0% 0% 0%
Gbl Absolute Return/Opportunistic 0% 3% 5% 5% 5% 5%

Expected Surplus Return (Arithmetic) -5.81% -3.32% -3.32% -2.45% -2.23% -1.80%
Surplus Standard Deviation (Tracking Error) 50.70% 51.52% 50.91% 51.26% 51.38% 51.66%
Expected Surplus Return (Geometric) -17.07% -14.68% -14.46% -13.65% -13.45% -13.09%  
 
Observations 
 
§ These results were developed in funded status optimization, which takes into account 

the projected liabilities for this program through 20XX in USD.  
§ Portfolio A maintains current investment guidelines and provides exposure to long 

government bonds as well as inflation indexed bonds and alternative investments. The 
expected surplus return of this portfolio (or the difference in the expected return of the 
portfolio and the expected return of the liabilities) is in negative territory by 3.32% in 
arithmetic terms. By contrast, the current mix shows a negative surplus return of 
5.81%.  

§ Based on the assumptions for the asset classes considered in the analysis and the 
proxies used to estimate the projected liabilities, these results may be indicative of the 
need to adopt a more aggressive asset allocation strategy in light of the projected 
liabilities, which will start affecting this program by 20XX.  

§ Recommendation 2 exhibits better results relative to the liabilities and a more 
aggressive stance. Given the expected liabilities of Fund Y and the decision not to 
withdraw assets until 20XX, we believe portfolio D provides the most attractive 
potential for return generation over the long term without violating the stated risk 
parameters while considering the compounding effect of returns over time and the 
ability to withstand short-term volatility in a 10-year investment horizon. 
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Fund Y
 
Asset-Only Efficient Frontier 
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Asset-Only Efficient Frontier (1) – Constraints/Maintains Policy:  
- Maximum allocation of 25% to stocks and corporate bonds. 
- Maximum allocation of 0% to cash/enhanced cash. 
- Maximum allocation of 15% to alternative investments. 
- Maximum allocation of 5% to private equity. 
- Maximum allocation of 5% to real estate. 
- Maximum allocation of 2% to infrastructure. 
- Maximum allocation of 5% to absolute return/opportunistic strategies. 

 
Asset-Only Efficient Frontier (2) – Constraints/Relaxes Policy:  

- No constraints to stocks or corporate bonds.  
- Maximum allocation of 0% to cash/enhanced cash. 
- Maximum allocation of 15% to alternative investments. 
- Maximum allocation of 5% to private equity. 
- Maximum allocation of 5% to real estate. 
- Maximum allocation of 2% to infrastructure. 
- Maximum allocation of 5% to absolute return/opportunistic strategies. 
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Fund Y
 
Statistical Output 
 

Current

 
Recommendation 1 
(Maintains Policy) B C

         
Recommendation 2 

(Relaxes Policy) E
Global Equity 0% 25% 25% 45% 50% 60%
Gbl Gov't Bonds - Short/Intermediate 66% 0% 0% 0% 0% 0%
Gbl Gov't Bonds - Long 0% 30% 0% 0% 0% 0%
Gbl Corp Bonds - Short/Intermediate 0% 0% 60% 40% 35% 25%
Gbl Corp Bonds - Long 0% 0% 0% 0% 0% 0%
Gbl Inflation Indexed Bonds 3% 30% 0% 0% 0% 0%
Gbl Cash/Enhanced Cash 31% 0% 0% 0% 0% 0%
Gbl Private Equity 0% 5% 5% 5% 5% 5%
Gbl Real Estate 0% 5% 5% 5% 5% 5%
Gbl Infrastructure 0% 2% 0% 0% 0% 0%
Gbl Absolute Return/Opportunistic 0% 3% 5% 5% 5% 5%

Expected Return (Arithmetic)               4.63% 7.12% 7.13% 8.00% 8.21% 8.65%
Expected Standard Deviation                                                        2.18% 7.80% 6.87% 9.94% 10.73% 12.33%
Expected Return (Geometric) 4.61% 6.84% 6.91% 7.54% 7.68% 7.95%

Max Annual Loss @ 95% Confidence Interval 1.04% -5.71% -4.17% -8.35% -9.44% -11.63%
Probability of Less Than 0% Return - One Year 1.55% 18.68% 15.39% 22.10% 23.42% 25.68%
Probability of Less Than 0% Return - Three Years 0.01% 6.16% 3.87% 9.15% 10.45% 12.89%
Probability of Less Than 0% Return - Five Years 0.00% 2.33% 1.13% 4.28% 5.24% 7.20%
Probability of Less Than 0% Return - Ten Years 0.00% 0.24% 0.06% 0.75% 1.09% 1.94%  
 
Observations 
 
§ Candidates A through D provide attractive expected returns and maintain the tolerable 

risk parameters expressed by the Ministry of XXX (not exceeding a maximum 
expected annual loss of 10% for Fund Y at the 95% probability distribution confidence 
interval).  

§ Candidate A, the recommendation considering current investment guidelines, 
allocates 25% to stocks, 60% to fixed income, and 15% to alternative investments. 
This portfolio yields a maximum annual loss of 5.71% at the 95th percentile. 

§ Candidates B and C provide a higher exposure to stocks and a meaningful exposure to 
corporate bonds, while maintaining the limits to alternative investments.  

§ Candidate D, the recommendation considering the amendment of current investment 
guidelines, exhibits a higher allocation to stocks and a modest allocation to corporate 
bonds (in relation to Recommendation 1).  

§ Candidate E exhibits an increase of 10% to stocks and a commensurate decrease to 
corporate bonds, which results in an expected maximum annual loss of 11.63% at the 
95th percentile, falling outside permissible parameters. 
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 5  

Stochastic Analysis – Detailed Fund Evaluation 
Fund X
Fund Y
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Fund X
 
Asset Allocation and Summary Statistical Output  
 
 

Curr
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Global Equity 0% 10% 15% 20% 25% 30%
Global Fixed Income - Gov - Short/Intermd 66% 0% 0% 0% 0% 0%
Global Fixed Income - Gov - Long 0% 0% 0% 0% 0% 0%
Global Fixed Income - Corp Short/Intermd     0% 30% 30% 30% 30% 30%
Global Fixed Income - Corp Long     0% 6% 10% 13% 17% 20%
Global TIPS 4% 39% 30% 22% 13% 5%
Global Cash     30% 0% 0% 0% 0% 0%
Global Private Equities     0% 4% 5% 5% 5% 5%
Global Real Estate     0% 4% 3% 3% 3% 3%
Global Infrastruture     0% 2% 2% 2% 2% 2%
Global Absolute Return/Opportunistic 0% 5% 5% 5% 5% 5%
Correlation (Nominal Portfolio Returns; Nominal Chile GDP Growth)             0.05 0.14 0.13 0.13 0.12 0.12
Correlation (Nominal Portfolio Returns; Real Chile GDP Growth)                  -0.03  0.07 0.08 0.08 0.09 0.09
Correlation (Nominal Portfolio Returns; Nominal Copper Price)                     -0.03  0.19 0.20 0.22 0.23 0.23
Correlation (Real Portfolio Returns; Nominal Copper Price)                          -0.05  0.18 0.19 0.21 0.21 0.22
Portfolio Expected Nominal Returns (USD)                                                   4.70% 6.12% 6.35% 6.55% 6.78% 6.98%
Portfolio Nominal Returns Volatility (USD)                                                    2.16% 4.67% 5.39% 6.23% 7.16% 8.06%
Lowest Annual Return Observed from 2008 to 2017 (95th Percentile) 1.00% -1.50% -2.33% -3.30% -4.48% -5.74%
Change in Nominal Return From Current Allocation                                            - 1.43% 1.66% 1.85% 2.08% 2.28%
Change in Nominal Risk From Current Allocation                                                - 2.51% 3.23% 4.07% 5.00% 5.90%
Portfolio Expected Nominal Returns (CLP)                                                   5.98% 7.44% 7.69% 7.94% 8.12% 8.33%
Portfolio Nominal Returns Volatility (CLP)                                                  12.24% 13.11% 13.40% 13.85% 14.30% 14.81%
Duration          1.35 1.71 1.79 1.83 1.91 1.94
Liquidity Ratio 9.90 8.01 7.96 7.91 7.86 7.82
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Current Portfolio 
Total Cash Outflow Projections 
 

FUND X - Total Withdrawals in USD millions (Current Portfolio)
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441.4

$0.0

$500.0

$1,000.0

$1,500.0

$2,000.0

$2,500.0

$3,000.0

$3,500.0

$4,000.0

$4,500.0

$5,000.0

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

5th - 25th 25th - 50th 50th - 75th 75th - 95th Average
 

 
 
Observations 
 
§ The exhibit above shows the expected level of outflows (withdrawals) that are 

possible from the Fund X. Since all the returns from the Fund X Fund will be used as a 
source of revenue for the fiscal program, the median withdrawal level – as a 
percentage of the Fund’s assets – will be highly related to the mean expected returns. 

§ The extreme values observed in each year in the chart represent the higher or lower 
levels  of outflows from the Fund. In this case, the worst-case scenarios can be a result 
of weak GDP growth, a decline in the commodity price and poor investment results. All these 
factors may induce a higher withdrawal from the Fund.  

§ The worst-case scenario (5th percentile) is represented by the green part of the bars on 
the chart. The best-case scenario (95th percentile), on the other hand, can be a result 
of strong GDP growth, rising the commodity prices and attractive investment returns. All 
these factors may induce a lower withdrawal from the Fund. This set of factors is 
represented by the grey part of the bars in the chart. 
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Current Portfolio 
Return Withdrawals 
 

FUND X - Return Withdrawals in USD millions (Current Portfolio)

384.4 399.7 385.5 424.0 437.0 477.5 510.6 561.3 577.5
416.4
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Observations 
 
§ The exhibit above shows the expected level of outflows from return.  
§ These asset values are primarily driven by the return potential of the portfolio. 

Therefore, these values will be higher for riskier portfolios exhibiting higher return 
potential. 

§ Since the current portfolio exhibits the lowest return potential of all the portfolios 
presented in this report, it will also provide the lowest expected outflow if everything 
else is held constant. 
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Current Portfolio 
Return Projections 
 

FUND X - Nominal Returns in USD (Current Portfolio)

4.9% 4.9% 4.8% 4.8% 4.8% 4.7% 4.7% 4.7% 4.7%
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Observations 
 
§ The distribution of returns shown above consists of annualized or geometric average 

results of prior years.  
§ The assumption about the nominal annualized return of the current portfolio is based 

on the 4.7% annualized median return over the 10-year period. Considering that 
currently the Fund X and Fund Y Funds’ asset allocation is identical, the results for the 
nominal returns – in both cases – are also very similar.  
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Fund Y
 
Statistical Output 
 

Current

 
Recommendation 1 
(Maintains Policy) B C

         
Recommendation 2 

(Relaxes Policy) E
Global Equity 0% 25% 25% 45% 50% 60%
Gbl Gov't Bonds - Short/Intermediate 66% 0% 0% 0% 0% 0%
Gbl Gov't Bonds - Long 0% 30% 0% 0% 0% 0%
Gbl Corp Bonds - Short/Intermediate 0% 0% 60% 40% 35% 25%
Gbl Corp Bonds - Long 0% 0% 0% 0% 0% 0%
Gbl Inflation Indexed Bonds 3% 30% 0% 0% 0% 0%
Gbl Cash/Enhanced Cash 31% 0% 0% 0% 0% 0%
Gbl Private Equity 0% 5% 5% 5% 5% 5%
Gbl Real Estate 0% 5% 5% 5% 5% 5%
Gbl Infrastructure 0% 2% 0% 0% 0% 0%
Gbl Absolute Return/Opportunistic 0% 3% 5% 5% 5% 5%

Expected Return (Arithmetic)               4.63% 7.12% 7.13% 8.00% 8.21% 8.65%
Expected Standard Deviation                                                        2.18% 7.80% 6.87% 9.94% 10.73% 12.33%
Expected Return (Geometric) 4.61% 6.84% 6.91% 7.54% 7.68% 7.95%

Max Annual Loss @ 95% Confidence Interval 1.04% -5.71% -4.17% -8.35% -9.44% -11.63%
Probability of Less Than 0% Return - One Year 1.55% 18.68% 15.39% 22.10% 23.42% 25.68%
Probability of Less Than 0% Return - Three Years 0.01% 6.16% 3.87% 9.15% 10.45% 12.89%
Probability of Less Than 0% Return - Five Years 0.00% 2.33% 1.13% 4.28% 5.24% 7.20%
Probability of Less Than 0% Return - Ten Years 0.00% 0.24% 0.06% 0.75% 1.09% 1.94%  
 
Observations 
 
§ Candidates A through D provide attractive expected returns and maintain the tolerable 

risk parameters expressed by the Ministry of XXX (not exceeding a maximum 
expected annual loss of 10% for Fund  at the 95% probability distribution confidence 
interval).  

§ Candidate A, the recommendation considering current investment guidelines, 
allocates 25% to stocks, 60% to fixed income, and 15% to alternative investments. 
This portfolio yields a maximum annual loss of 5.71% at the 95th percentile. 

§ Candidates B and C provide a higher exposure to stocks and a meaningful exposure to 
corporate bonds, while maintaining the limits to alternative investments.  

§ Candidate D, the recommendation considering the amendment of current investment 
guidelines, exhibits a higher allocation to stocks and a modest allocation to corporate 
bonds (in relation to Recommendation 1).  

§ Candidate E exhibits an increase of 10% to stocks and a commensurate decrease to 
corporate bonds, which results in an expected maximum annual loss of 11.63% at the 
95th percentile, falling outside permissible parameters. 
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Portfolio D (Recommendation) 
Total Cash Outflow Projections 
 

FUND X - Total Withdrawals in USD (Portfolio D - 
Recommendation)

682.4 821.9 841.6 965.5 1,025.0 1,094.2 1,230.9 1,343.2 1,522.5
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Observations 
 
§ The chart above presents the expected withdrawals from the Fund. Since all the 

returns generated by the Fund will be withdrawn each year, we see a close 
relationship between the expected return and withdrawal rate for each year.  

§ In comparison to the current portfolio’s results, we have higher expected withdrawal 
(due to the higher expected returns for Portfolio D).  

§ The “worst” cases (the ones that require higher withdrawal levels and are represented 
by the green portion of the bars) (95th percentile) indicate a withdrawal of $6.2 
billion.  

§ Since the expected investment return for Portfolio D is higher than the current 
portfolio, we would expect a lower portion of the principal value of the Fund to be 
withdrawn on any one-year period in the case of Portfolio D if there is a need to 
withdraw the principal during times of weak GDP growth and falling commodity prices. 

§ The “best” case scenario (5th percentile) is represented by the grey bars in the chart 
above, signifying lower levels of withdrawals. 
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Portfolio D (Recommendation) 
Return Withdrawals 
 

FUND X - Return Withdrawals in USD (Portfolio D - 
Recommendation)

524.1 574.8 536.0 593.9 561.9 564.2 585.6 606.7 711.9570.0
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Observations 
 
§ The exhibit above shows the expected level of outflows from return.  
§ Since these values are driven by the return potential of the portfolio, their expected 

values are higher for Portfolio D than the current portfolio.  
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Portfolio D (Recommendation) 
Return Projections 
 

FUND X - Nominal Returns in USD (Portfolio D - 
Recommendation)
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Observations 
 
§ The chart above depicts the nominal return for the portfolio over the next ten years. 

The two most relevant observations are: the expected median return and the worst 
case (5th percentile) expected return for the ten year period (lowest portion of the grey 
bars). 

§ The expected return of Portfolio D is 6.8%. The current portfolio provides an 
expected return of 4.7% (2.1% below the expected return for Portfolio D).   

§ The worst-case (5th percentile) expected return for Portfolio D is 4.5%, which is 0.8% 
higher than the current portfolio. 

§ The best-case (95th percentile) expected return for Portfolio D is 9.5%, which is 3.3% 
higher than the current portfolio’s projected return.  
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Portfolio D (Recommendation) 
Terminal Value Projections 
 

FUND X - Nominal Value in USD millions (Portfolio D - 
Recommendation)
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Observations 
 
§ The chart above shows the median terminal value of $16.9 billion for Portfolio D at 

the end of 2017. The current policy, which allows the withdrawal of the investment 
returns of this Fund, limits its growth potential over time.  

§ However, if the current policy is maintained (the withdrawal of investment returns out 
of the Fund), Portfolio D should provide a larger contribution to cover fiscal 
spending, allowing the Ministry to withdraw larger amounts of assets mainly as a 
function of realizing higher investment returns over time.  

§ If the Ministry were to adopt a more conservative withdrawal policy, this Fund should  
be able to generate a higher terminal value than the current portfolio at the expense of 
providing less coverage of fiscal spending than under the current withdrawal policy. 

§ In the best-case scenario (95th percentile), represented by the highest portion of the 
green bar in the chart above, the terminal value of this portfolio (year 2017) is $60.4 
billion. 

§ In the worst-case (5th percentile) scenario (lowest portion of the grey bar) the value is 
expected to be $0.0 billion. 
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Fund Y
 
Asset Allocation and Summary Statistical Output  
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Global Equity 0% 25% 25% 45% 50% 60%
Global Fixed Income - Gov - Short/Intermd 66% 0% 0% 0% 0% 0%
Global Fixed Income - Gov - Long 0% 30% 0% 0% 0% 0%
Global Fixed Income - Corp Short/Intermd     0% 0% 60% 40% 35% 25%
Global Fixed Income - Corp Long     0% 0% 0% 0% 0% 0%
Global TIPS 3% 30% 0% 0% 0% 0%
Global Cash     31% 0% 0% 0% 0% 0%
Global Private Equities     0% 5% 5% 5% 5% 5%
Global Real Estate     0% 5% 5% 5% 5% 5%
Global Infrastruture     0% 2% 0% 0% 0% 0%
Global Absolute Return/Opportunistic 0% 3% 5% 5% 5% 5%
Correlation (Nominal Portforlio Returns; Nominal          GDP Growth)           0.05 0.13 0.12 0.13  0.13 0.13
Correlation (Nominal Portfolio Returns; Real Chile GDP Growth)                   -0.03 0.09 0.10 0.10  0.10 0.10
Correlation (Nominal Portfolio Return; Nominal              Price)                       -0.03 0.22 0.23 0.26  0.27 0.28
Correlation (Real Portfolio Return; Nominal              Price)                              -0.05 0.22 0.22 0.26  0.26 0.27
Portfolio Expected Nominal Returns (USD)                                                     4.69% 6.80% 6.76% 7.39% 7.55%  7.80%
Portfolio Nominal Returns Volatility (USD)                                            2.14% 7.70% 6.83% 9.87% 10.67%  12.30%
Lowest Annual Return Observed from 2008 to 2017 (95th Percentile)          1.01% -5.37% -4.10% -7.97% -8.97% -11.15%
Change in Nominal Return From Current Allocation                                        - 2.12% 2.08% 2.71% 2.86%  3.11%
Change in Nominal Risk From Current Allocation                                        - 5.56% 4.69% 7.73% 8.53%  10.16%
Portfolio Expected Nominal Returns (CLP)                                                     5.97% 8.17% 8.08% 8.80% 8.92%  9.14%
Portfolio Nominal Returns Volatility (CLP)                                          12.23% 14.61% 14.19% 16.07% 16.59%  17.78%
Duration           1.34 2.55 1.08 0.72  0.63 0.45
Liquidity Ratio 9.90 8.26 7.78 7.88 7.90 7.95
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Current Portfolio 
Return Projections 
 
 

Fund Y - Nominal Returns in USD (Current Portfolio)
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§ The chart above depicts the nominal return of the portfolio over the next ten years. 

The distribution of returns shown here are geometric average results of prior years.  
§ Under the worst-case, which is defined as a 5th percentile event in this report, we 

would expect this portfolio to generate an annualized return of 3.6%, in nominal 
terms, for the next ten years.  

§ The best-case scenario, 95th percentile, is a return of 6.2%, represented by the grey 
portion of the return distribution for the year 2017. 
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Current Portfolio 
Terminal Value Projections  
 
 

Fund Y - Nominal Value in USD millions (Current Portfolio)
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Observations 
 
§ At the end of year 2017 we expect the value of the Fund to reach $13.4 billion, based 

on the median value of the stochastic results.  
§ The results already take into account a guaranteed inflow of 0.2% of GDP into the 

Fund every year, consistent with current policy. The model assumes that the real GDP 
of Country X will grow approximately 5% year-over-year, bolstering the asset size with 
continuously increasing cash inflows into the Fund every year.  

§ The worst-case scenario (5th percentile) would be an asset value of $6.7 billion, 
illustrated by the lowest point of the grey bar for the year 2017. The likelihood of that 
happening is approximately 5%.  

§ On the other hand, the best-case value this fund can reach (at the 95th percentile) is 
$19.1 billion and the likelihood of that happening is also 5%.   
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Portfolio A (Recommendation 1)  
Return Projections 
 
 

Fund Y - Nominal Returns in USD (Portfolio A)
 [Recommendation 1 (Maintains Policy)]
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Observations 
 
§ The returns of this portfolio will be slightly higher than the current portfolio, as 

shown by the chart above. The median annualized ten-year return of the Fund Y Fund 
may increase by 2.1% if the asset allocation were moved to Portfolio A.   

§ Under the worst-case scenario (5th percentile), Portfolio A is expected to generate 
0.6% higher ten-year annualized return than the current portfolio. 

§ The best-case scenario (95th percentile)  for Portfolio A is a return of 9.8%, an 
increase of 3.5% relative to the return projected for the current portfolio. 

§ We believe taking on the additional risk on the Fund Y Fund to realize higher potential 
return is in- line with the goal of maximizing the value of this Fund given that it does 
not have any outflows for the next ten years. 
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Portfolio A (Recommendation 1) 
Terminal Value Projections 
 

Fund Y - Nominal Value in USD millions ((Portfolio A) 
[Recommendation 1 (Maintains Policy)]
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Observations 
 
§ The chart above shows the median terminal value of $14.7 billion for Portfolio A at 

the end of 2017, which is an increase of $1.3 billion from the current portfolio.  
§ Under the worst-case (5th percentile) scenario, represented by the lowest portion of 

the grey bars in the chart above, the terminal value of this portfolio (year 2017) will 
be $74 million higher if the current portfolio’s asset allocation were changed to 
Portfolio A. 

§ Portfolio A can potentially achieve a terminal value of $23.1 billion, under the best-
case (95th percentile) scenario, resulting in a $4.0 billion increase in terminal value 
relative to the current portfolio. 

§ Therefore, we recommend adopting Portfolio A as the Fund’s asset allocation if the 
Ministry decides to maintain its current restriction of no more than 25% allocation to 
Global Equity and Corporate Bonds. 
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Portfolio D (Recommendation 2)  
Return Projections 
 
 
 

Fund Y - Nominal Returns in USD (Portfolio D)
[Recommendation 2 (Relaxes Policy)]
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Observations 
 
§ We expect the annualized return of Portfolio D to reach 7.6% for the ten year 

projected period shown in the chart above, which is an increase of 2.9% from the 
current allocation.  

§ Even under the worst-case (5th percentile) scenario we expect to see a 0.2% increase 
in annualized returns for the ten-year period from Portfolio D relative to the current 
portfolio. 

§ Under the best-case (95th percentile) scenario, Portfolio D is projected to achieve a 
return of 11.9%, an increase in return of 5.7% relative to the current portfolio. 

§ Given that this portfolio has no outflow over the next ten years, we believe adopting 
Portfolio D’s higher risk asset allocation to maximize the value of the Fund Y Fund is 
prudent. 
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Portfolio D (Recommendation 2)  
Terminal Value Projections 
 

Fund Y - Nominal Value in USD millions (Portfolio D)
[Recommendation 2 (Relaxes Policy)]
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Observations 
 
§ Portfolio D’s asset value projection at the end of year 2017 is expected to be $15.3 

billion, as shown by the chart above. By moving the asset allocation from where it is 
now to that of Portfolio D, the Fund is expected to increase in value by $1.9 billion at 
the end of year 2017.  

§ Under the worst-case (5th percentile) scenario, Portfolio D may be able to achieve a 
market value of $6.7 billion, an increase of approximately $60 million from the 
projection for the current portfolio. 

§ If the Fund Y were to adopt Portfolio D’s asset allocation, it is expected to achieve a 
terminal value of $25.5 billion, under the best-case (95th percentile) scenario, 
compared to a value of $19.1 billion for the current portfolio. 
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 6  

Quantitative Analysis 
Summary Monte-Carlo Simulation Results – All Variables  
Five-Year Historical Results – Representative Market Indices  
Fifteen-Year Historical Results – Representative Market Indices 
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Quantitative Analysis 
 
 
Summary Monte-Carlo Simulation Results – Individual Variables 
 
The medians in the actual Monte-Carlo simulations were as follows: 
 
Variables Absolute  Standard 
  Return Deviation 
Global Equity 9.6% 17.1% 
Global Government Bonds - Short/Intermediate 4.7% 3.0% 
Global Government Bonds - Long 5.2% 6.5% 
Global Corporate Bonds - Short/Intermediate 5.1% 3.1% 
Global Corporate Bonds - Long 5.7% 6.6% 
Global TIPS 5.0% 3.7% 
Global Cash/Enhanced Cash 4.0% 0.9% 
Global Private Equity 12.2% 22.9% 
Global Real Estate 8.0% 11.3% 
Global Infrastructure 9.7% 17.0% 
Global Absolute Return/ Opportunistic 7.0% 5.2% 
U.S. Inflation 2.5% 1.2% 
U.S. Nominal 10-Year 5.0% 0.8% 
FX       1.8% 11.5% 
Chilean Inflation 3.1% 1.3% 
Chilean Nominal GDP Growth 8.2% 3.0% 
Chilean Nominal 10-Year 6.5% 1.1% 
ROR Copper - U.S. Dollar 7.3% 26.2% 
ROR Copper - Chilean Peso 8.8% 29.2% 

 
The highlighted portion of the correlation matrix below shows that Mercer expects all of 
the recommended asset classes will have little to no correlation to the Country 
X Government’s sources of revenue, i.e. local GDP growth and the commodity price. Therefore, 
adopting a set of investment strategies from these asset classes should help the Ministry of 
XXX reduce the cyclicality of Government expenditures. 
 
Median Correlations – Ten-Year Results (forward looking) 
 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 1 9
Global Equity 1 1
Global Government Bonds - Short/Intermediate 2 0.07 1
Global Government Bonds - Long 3 0.08 0.98 1
Global Corporate Bonds - Short/Intermediate 4 0.23 0.99 0.97 1
Global Corporate Bonds - Long 5 0.30 0.95 0.97 0.98 1
Global TIPS 6 0.14 0.20 0.18 0.19 0.16 1
Global Cash/Enhanced Cash 7 0.01 0.46 0.27 0.43 0.26 0.16 1
Global Private Equity 8 0.82 0.06 0.07 0.18 0.24 0.12 0.01 1
Global Real Estate 9 0.63 0.03 0.03 0.12 0.16 0.09 0.03 0.50 1
Global Infrastructure 10 0.80 0.04 0.05 0.17 0.22 0.12 0.03 0.65 0.49 1
Global Absolute Return/Opportunistic 11 0.27 0.03 0.03 0.08 0.09 0.07 0.07 0.20 0.18 0.22 1
U.S. Inflation 12 0.04 0.11 0.09 0.11 0.09 0.30 0.12 0.05 0.03 0.06 0.04 1
U.S. Nominal 10-Year 13 -0.04 -0.31 -0.45 -0.30 -0.43 -0.04 0.60 -0.04 0.00 -0.02 0.01 0.04 1
FX Chile 14 -0.02 -0.02 -0.02 -0.03 -0.01 -0.03 -0.05 -0.01 -0.01 -0.02 0.01 -0.02 -0.02 1
Chilean Inflation 15 0.00 0.08 0.08 0.08 0.07 0.15 0.07 0.01 0.01 0.00 0.00 0.54 0.02 0.00 1
Chilean GDP Growth 16 0.06 0.03 0.03 0.04 0.03 0.04 -0.02 0.09 0.05 0.09 0.06 0.17 -0.03 -0.01 0.37 1
Chilean Nominal 10-Year 17 0.00 -0.20 -0.28 -0.20 -0.27 -0.02 0.32 -0.01 0.00 -0.01 0.00 0.02 0.55 0.04 0.00 -0.03 1
ROR Copper - U.S. Dollar 18 0.12 0.01 0.01 0.02 0.03 0.01 0.02 0.11 0.08 0.09 0.03 0.03 0.01 -0.02 0.09 0.25 -0.02 1
ROR Copper -Chilean Peso 19 0.09 -0.01 -0.01 0.01 0.02 0.01 0.00 0.10 0.06 0.09 0.04 0.02 -0.01 0.43 0.07 0.22 0.00 0.91 1  
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Five-Year Historical Results – Representative Market Indices 
 
Risk-Return Results (as of June 30, 20XX) 
 Equity Intermediate Long Intermediate Long TIPS Estate Price Growth

MSCI AC 
World

Lehman 
Global 

Government 1-
3 Years

Lehman 
Global 

Government 
3+ Years

Lehman 
Global 

Corporate 1-
3 Years

Lehman 
Global 

Corporate 
3+ Years

Global 
Inflation 
Linked 
Bond

FTSE 
Global 

ERPA/NA
REIT 
Index

Dow 
Jones 

Copper 
Index

Chilean 
GDP

1 Year - Return 16.42% 5.13% 5.37% 5.43% 5.88% 4.02% 32.66% 36.67% 5.84%
3 Year - Return 15.97% 3.22% 4.24% 3.37% 3.85% 4.07% 28.47% 43.83% 5.70%
5 Year - Return 11.68% 3.44% 5.42% 4.04% 6.16% 6.80% 27.00% 38.59% 5.00%
10 Year - Return 8.37% N/A N/A N/A N/A N/A 13.67% 14.05% 4.01%
15 Year - Return 9.93% N/A N/A N/A N/A N/A 14.57% 13.86% 5.06%
5 Year - Risk 16.19% 1.14% 3.69% 1.24% 3.98% 4.07% 15.10% 29.79% 6.01%
5 Year - Reward to Risk 0.72 3.03 1.47 3.25 1.55 1.67 1.79 1.30 0.83

As of June 30, 2006  
 
Historical results vary depending on the time-period observed, which is driven by what 
part of the economic cycle that specific time period covers. For example, if we were to 
look at the five-year results, the time period which has data for all the indices presented, 
the equity returns are stronger than Mercer’s assumptions while the fixed income results 
are weaker. This  is primarily driven by the fact that this period covers the recovery part of 
the economic cycle when we would expect this type of result. However, we believe the 
assumptions should lie close to the midpoint of the uncertain distribution of actual 
outcomes for the return and risk characteristics of each asset class over the long-run in the 
future.  
 
Trailing Correlation Analysis (as of June 30, 20XX)* 
 

1 2 3 4 5 6 7 8 9
MSCI AC World 1 1
Lehman Global Government 1-3 Years 2 -0.46 1
Lehman Global Government 3+ Years 3 -0.42 0.84 1
Lehman Global Corporate 1-3 Years 4 -0.24 0.90 0.81 1
Lehman Global Corporate 3+ Years 5 -0.12 0.73 0.90 0.88 1
Global Inflation Linked Bond 6 -0.37 0.70 0.91 0.72 0.85 1
FTSE Global ERPA/NAREIT Index 7 0.75 -0.04 -0.06 0.10 0.16 0.02 1
Dow Jones Copper Index 8 0.28 -0.18 -0.27 -0.16 -0.19 -0.11 0.26 1
Chilean GDP 9 0.40 -0.22 -0.22 -0.20 -0.14 -0.27 0.24 0.05 1  

*Calculated based on quarterly data. 
 
The five-year correlation matrix shown above is also reflective of the time period of the 
analysis and corresponding market conditions. One example of this is the strong negative 
correlation between fixed income and equity, highlighted in blue. This is to be expected 
from this portion of the economic cyc le since yields of fixed income securities have risen 
over this period leading to a decline in the price of bonds while strong GDP growth has 
propelled equity prices.  
 
We provide longer-term historical returns, risk, and correlation analysis on the following 
page. This analysis covers a period of 15 years and includes representative asset classes, 
consistent with the broad asset classes considered in the model. 
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Fifteen-Year Historical Results – Representative Market Indices 
 
Risk-Return Results (as of June 30, 20XX) 
 

Global Equity

Global 
Government 

Bond
Cash/Enhanced 

Cash Index
Cash/Enhanced 

Cash Index
Global Real 

Estate Copper Price
Chilean GDP 

Growth

MSCI AC World

Merrill Lynch 
Global 

Government 
Bond

Citrigroup U.S. 
3-Month T-Bill LIBOR 3-Month

FTSE Global 
ERPA/NAREIT 

Index
Dow Jones 

Copper Index
Chilean GDP 

Growth
1 Year - Return 16.42% 6.60% 4.98% 5.33% 32.66% 36.67% 5.84%
3 Year - Return 15.97% 1.79% 3.33% 3.74% 28.47% 43.83% 5.70%
5 Year - Return 11.68% 7.40% 2.51% 2.81% 27.00% 38.59% 5.00%
10 Year - Return 8.37% 5.48% 3.67% 4.03% 13.67% 14.05% 4.01%
15 Year - Return 9.93% 6.46% 3.92% 4.27% 14.57% 13.86% 5.06%
15 Year - Risk 14.86% 6.66% 0.79% 0.84% 16.33% 25.83% 6.31%
15 Year - Reward to Risk Ratio 0.67 0.97 4.97 5.09 0.89 0.54 0.80  
 
 
Trailing Correlation Analysis (as of June 30, 20XX)* 
 

Global Equity

Global 
Government 

Bond

Cash/Enhan
ced Cash 

Index

Cash/Enhan
ced Cash 

Index
Global Real 

Estate
Copper 
Price

Chilean 
GDP 

Growth
1 2 3 4 5 6 7

MSCI AC World 1 1
Merrill Lynch Global Government Bond 2 -0.08 1
Citrigroup U.S. 3-Month T-Bill 3 -0.07 -0.10 1
LIBOR 3-Month 4 -0.04 -0.09 0.99 1
FTSE Global ERPA/NAREIT Index 5 0.60 0.05 -0.18 -0.18 1
Dow Jones Copper Index 6 0.15 -0.09 -0.15 -0.12 0.23 1
Chilean GDP Growth 7 0.32 0.00 0.03 0.04 0.14 0.08 1
*Calculated based on quarterly data as of March 31, 20XX  
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 7  

Testing 
Back Testing 
Deterministic Economic Scenarios – Favorable and Unfavorable 
Environments 
Sensitivity Analysis – Varying Correlation Analysis for the Commodity Price, 
Country X GDP Growth, and Global Equity 
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Testing 
 
Back Testing 
 
Summary 5-Year Results – Returns and Standard Deviation 
 
FUND X
 
Growth of a Dollar – 2002 to 2007 

Fund X - Growth of a Dollar Over the Last Five Years
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Current Recommendation

Assumes an Initial Value of $8.1 
Billion (USD) as of June 30, 2002.

Terminal Value on June 30, 2007: $9.5 Billion

Terminal Value on June 30, 2007: $12.6 Billion

 
 
Descriptions/Observations 
§ This analysis represents the growth of assets over five years based on the historical 

returns of representative indices for each of the portfolios. It assumes an initial value 
of $8.1 billion (USD) as of June 30, 2002, and no contributions or distributions.  

§ The recommended mix for this Fund yielded an excess of $3.1 billion relative to the 
Current portfolio over the last five years. 

§ While we do not believe historical performance is a good indication of future results, 
this analysis helps illustrate the opportunity set afforded by the recommendations.  
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Back-Testing  

Current Portfolio
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Descriptions/Observations 
§ This analysis includes a statistical representation of the portfolio’s range of possible 

investment returns, assuming a normal distribution of returns. This analysis can be 
completed in many different ways, but for purposes of the illustration above, we used 
monthly return data and rolling five-year standard deviations. While these exhibits 
show a range of returns of one and one-half years, we actually covered a period of 
five years to calculate the rolling five-year standard deviations.  

§ The red line represents monthly returns ranging from January 2006 to June 2007. The 
dotted blue lines above and below the red line exhibit rolling 5-year standard 
deviation of returns over the prior month (also calculated using monthly frequency), 
which represent two standard deviations away from the mean and theoretically 
accounts for approximately 95% of possible return outcomes.  

§ If a return falls outside the dotted lines, it would constitute a two standard deviation 
event, which would represent higher than expected risk based on the historical 
experience. 

§ The historical return patterns above are in- line with expectations on a historical basis. 
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Fund Y
 
Growth of a Dollar – 2002 to 2007 
 

Fund Y Growth of a Dollar Over the Last Five Years
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Assumes an  Initial Value of $1.3 
Billion (USD) as of June 30, 2002.

Terminal Value on June 30, 2007: $2.5 Billion

Terminal Value on June 30, 2007: $2.2 Billion

Terminal Value on June 30, 2007: $1.6 Billion

 
 
Descriptions/Observations 
§ This analysis represents the growth of assets over five years based on the historical 

returns of representative indices for each of the portfolios. It assumes an initial value 
of $1.3 billion (USD) as of June 30, 2002, and no contributions or distributions.  

§ If the investment restrictions were relaxed over this time period to reflect the 
recommendation for this program (Recommendation 2), the Fund would have realized 
an excess of $300 million over the last five years. 

§ As was mentioned in the Fund X portfolio analysis, we do not believe historical 
performance is a good indication of future results; however, we think this analysis 
helps illustrate the opportunity set afforded by considering the introduction of riskier 
asset classes in the portfolio. 

 
Back-Testing  
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Back-Testing  

Recommendation 1 (Maintains Policy)
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Recommendation 2 (Relaxes Policy)
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Descriptions/Observations 
§ This analysis includes a statistical representation of the portfolio’s range of possible 

investment returns, assuming a normal distribution of returns. This analysis can be 
completed in many different ways, but for purposes of the illustration above, we used 
monthly return data frequency and rolling five-year standard deviations. While these 
exhibits show a range of returns of one and one-half years, we actually covered a 
period of five years to calculate the rolling five-year standard deviations.  

§ The red line represents monthly returns ranging from January 2006 to June 2007. The 
dotted blue lines above and below the red line exhibit rolling 5-year standard 
deviation of returns over the prior month (also calculated using monthly frequency), 
which represent two standard deviations away from the mean and theoretically 
accounts for approximately 95% of possible return outcomes.  

§ If a return falls outside the dotted lines, it would constitute a two standard deviation 
event, which would represent higher than expected risk based on the historical 
experience. 

§ The historical return patterns above are in- line with expectations on a historical basis. 
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Deterministic Economic Scenarios  
 
Favorable and Unfavorable Environments 
 
 
The exhibits that follow below summarize the nominal returns and market values of the 
current and recommended portfolios for both Funds. We provide commentary on the 
results on the following page. 
 
Fund X 
 

Portfolios - Fund X

Current Recommendation

Ideal Growth 
Average Nominal Return (USD) 4.0% 7.6%
Terminal Value (USD) in Billions $34.8 $34.8
Average Nominal Return (CLP) 5.1% 8.7%
Terminal Value (CLP) in Trillions $ 20.0 $ 20.0
Base Case 
Average Nominal Return (USD) 4.6% 6.5%
Terminal Value (USD) in Billions $15.0 $15.0
Average Nominal Return (CLP) 5.9% 7.8%
Terminal Value (CLP) in Trillions $ 8.8 $ 8.8
Stagflation 
Average Nominal Return (USD) 5.9% 5.5%
Terminal Value (USD) in Billions $2.3 $2.3
Average Nominal Return (CLP) 9.0% 8.5%
Terminal Value (CLP) in Trillions $ 1.6 $ 1.6

Ex
pe

ct
ed

 R
es

ul
ts

Returns and Terminal Values

 
 
 
Fund Y
 

Portfolios - Fund Y

Current Recommendation 1 
(Maintains Policy)

Recommendation 2 
(Relaxes Policy)

Ideal Growth 
Average Nominal Return (USD) 4.0% 7.4% 9.1%
Terminal Value (USD) in Billions $15.5 $17.6 $18.6
Average Nominal Return (CLP) 5.0% 8.5% 10.2%
Terminal Value (CLP) in Trillions $ 9 $ 10 $ 11
Base Case 
Average Nominal Return (USD) 4.6% 6.3% 7.2%
Terminal Value (USD) in Billions $14.2 $15.5 $16.1
Average Nominal Return (CLP) 5.9% 7.6% 8.5%
Terminal Value (CLP) in Trillions $ 8 $ 9 $ 9
Stagflation 
Average Nominal Return (USD) 5.9% 5.5% 5.0%
Terminal Value (USD) in Billions $6.3 $6.3 $6.2
Average Nominal Return (CLP) 9.0% 8.5% 8.0%
Terminal Value (CLP) in Trillions $ 4 $ 4 $ 4

Ex
pe

ct
ed

 R
es

ul
ts

Returns and Terminal Values
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Favorable and Unfavorable Economic Environments 
 
The exhibits on the previous page present the behavior of each of the portfolios under 
three economic scenarios, considering expected average returns in each environment and 
the resulting terminal value of each Fund. The results of this analysis are shown in 
nominal terms and are expressed in both USD and Currency X terms. This analysis includes 
three different economic scenarios, as follows: 
§ Base Case – The base case assumes nominal GDP growth of 8% (5% real), inflation 

of 3% and the commodity price appreciation of 4% for each year. 
§ Ideal Growth – The ideal growth scenario assumes 11-12% nominal GDP growth, 

inflation of 2% and the commodity price appreciation of 4-10% for each year. 
§ Stagflation – The stagflation scenario assumes 0.5% to 5% nominal GDP growth, 

inflation of 4-5% and a decline in the commodity price of up to 15% in the first year to a price 
appreciation of 3% in the latter years. 

 
The terminal value of each of the Funds is higher in the ideal growth environment, as we 
expected, given strong GDP growth and rising the commodity price expectations, leading to larger 
contributions to each of the Funds and stronger returns, which further bolster the ending 
value in the year 2017. Results for the recommended portfolios show more attractive 
results in terms of returns and terminal values. 
 
The expected annual returns are initially high in the ideal growth scenario and then 
decrease in later years as the effects of strong GDP growth and lower interest rates get 
priced into various asset classes. The opposite effect is true in the stagflation 
environment.  
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Sensitivity Analysis  
 
 
We conducted stress test analysis considering high, medium (base case), and low 
correlation assumptions between the commodity price, Country X real GDP growth, and global 
equities. Here are the correlation assumptions tested in relation to the commodity price: 
 
Asset Class Variables Correlation Assumptions  
 Low Medium High 
Country X GDP Growth (Real) 0.03 0.21 0.27 
Global Equity 0.05 0.29 0.47 

 
We found there was no impact to the expected returns and volatility comparing the base 
case (medium) to the high and low correlation assumptions. However, we did notice an 
impact to contribution levels for Fund X and Fund Y. Hence, we focused the analysis on the 
behavior of contribution patterns (cash inflows) for each for the Funds. The results are 
summarized below for the assumed high, medium, and low correlation sets tested in this 
analysis.  
 
FUND X
 

Fund X - Total Contributions in USD millions (Correlation - High)

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1,574.9 2,343.8 2,949.9 4,615.3 5,466.6 6,509.6 7,628.6 8,904.3 9,983.2 11,632.4

75th perc. 549.7 872.6 1,121.0 2,321.9 2,656.2 3,010.7 3,285.3 3,804.9 4,255.8 4,896.1

50th perc.* 0.0 0.0 0.0 796.4 978.9 970.8 954.6 1,148.5 1,263.6 1,602.3

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*median  
 

Fund X - Total Contributions in USD millions (Correlation - Base)

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1,570.2 2,335.8 2,909.0 4,592.3 5,406.8 6,366.4 7,525.6 8,634.4 9,575.6 11,309.8

75th perc. 548.3 868.8 1,111.0 2,306.2 2,639.5 3,027.0 3,288.7 3,792.7 4,177.6 4,839.2

50th perc.* 0.0 0.0 0.0 794.9 977.2 974.8 955.3 1,151.4 1,285.5 1,603.9

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
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Fund X - Total Contributions in USD millions (Correlation - Low)

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1,555.9 2,282.9 2,798.6 4,461.2 5,218.2 6,021.0 7,070.2 8,273.4 9,125.6 11,042.0

75th perc. 534.0 847.3 1,098.7 2,243.9 2,568.8 2,950.2 3,221.9 3,714.0 4,160.0 4,802.4

50th perc.* 0.0 0.0 0.0 801.5 997.2 1,008.2 1,011.5 1,238.8 1,381.5 1,703.8

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*median  
 
Observations: 
§ The difference in contributions between the high and medium correlations are small 

from the 25th to 75th percentiles. Only in the 75th to 95th percentiles do we begin to 
see more noticeable differences. 

§ By comparison, the expected contributions between medium and low correlation 
results is noticeable across a larger portion of the data range, from the 50th to 95th 
percentiles. 

§ The contribution levels for the low correlation set are the highest while contribution 
levels for the high correlation set of results are the lowest.  

§ As expected, the higher the correlation, the greater the range of contributions.  As in 
portfolio theory, high correlation produces a higher variability of outcomes.  When the commodity 
is more highly correlated with economic growth and equity returns, the 
investments globally do not offer as strong a diversification benefit.  Under the high 
correlation scenarios, as the commodity prices increase rapidly, so does economic growth and 
global equity returns.  Conversely, when the commodity prices decline, there is a higher 
probability of low economic growth (hence, low contributions) and lower equity 
returns.   

 
 
FUND Y
 

FUND Y - Total Contributions in USD millions (Correlation - High)

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 895.9 963.2 1,068.7 1,176.3 1,322.0 1,492.3 1,694.0 1,916.3 2,190.1 2,489.9

75th perc. 772.6 833.8 909.8 995.5 1,110.6 1,215.3 1,338.1 1,478.1 1,630.2 1,812.6

50th perc.* 699.6 747.7 806.9 878.0 952.8 1,011.6 1,081.5 1,187.7 1,265.7 1,386.3

25th perc. 577.0 416.2 410.0 404.2 441.5 462.8 501.5 542.2 571.3 656.5

5th perc. 276.8 280.9 295.3 306.7 317.3 328.9 342.7 347.2 364.3 370.6

*median  
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FUND Y - Total Contributions in USD millions (Correlation - Base)

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 895.4 963.2 1,068.7 1,176.0 1,320.6 1,492.3 1,694.0 1,916.2 2,190.1 2,489.9

75th perc. 772.6 833.9 909.6 995.7 1,110.6 1,215.3 1,335.2 1,475.5 1,630.2 1,813.7

50th perc.* 699.9 746.8 806.9 878.0 953.7 1,012.6 1,081.8 1,187.7 1,267.9 1,386.0

25th perc. 578.0 410.1 414.3 409.6 444.2 468.5 509.8 544.2 577.0 659.8

5th perc. 277.0 280.9 295.3 307.4 317.3 329.0 344.4 347.8 364.5 371.3

*Median  
 

FUND Y - Total Contributions in USD millions (Correlation - Low)

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 895.4 964.1 1,068.7 1,175.8 1,320.6 1,492.2 1,693.6 1,916.2 2,190.1 2,480.4

75th perc. 772.7 834.2 909.4 996.4 1,109.5 1,214.3 1,333.6 1,474.5 1,624.2 1,806.9

50th perc.* 700.3 747.7 808.5 878.6 954.2 1,012.8 1,084.0 1,185.9 1,269.1 1,388.1

25th perc. 581.4 428.7 420.0 415.9 458.8 487.2 526.8 571.5 610.0 706.8

5th perc. 277.0 281.0 296.9 308.2 319.1 331.0 349.0 351.7 370.6 380.2

*median  
 
 
Observations: 
§ The difference in contributions between the high, medium, and low correlation sets 

are less noticeable across the data range for the Fund Y. 
§ The pattern observed above is due to the fact that the contributions for the Fund Y are 

less sensitive to the commodity price and Country X GDP growth, since this Fund is guaranteed 
at least 0.2% of the Country X GDP in contribut ions each year regardless of economic 
circumstances in Country X. 

§ We see a similar pattern for Fund Y: as correlation of the commodity with economic growth and 
equity returns increases, the range of outcomes increases. Again this is consistent with 
standard portfolio theory that low correlation is desirable because it reduced portfolio 
volatility.   
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 8  

Appendix 
I. Broad Asset Allocation of Other National Pension Funds 
II. Quantitative Methodology  
III. Capital Markets Assumptions (Currency X)  
IV. Mean Variance Analysis (Currency X) 
V. Mean Variance Analysis (USD) Excluding Alternatives 
VI. Mean Variance Analysis (Currency X) Excluding Alternatives 
VII. Monte-Carlo Simulation Results (USD) 
VIII. Monte-Carlo Simulation Results (Currency X) 
IX. Index Descriptions 
X. Discount Rate and Duration Calculations 
XI. Proposed Implementation Strategy 
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I. Broad Asset Allocation of Other National Funds (based on most 
recent available public disclosures by each Fund) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

--4456100Japan PF

216127025Ireland PF

-35155010New Zealand PF

--6040300Norwegian PF

21018707Aus Gov PF

Cash/Other
(%)

Alternatives
(%)

Fixed Income
(%)

Equities
(%)

Fund Size
(USD bn)
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-35155010New Zealand PF

--6040300Norwegian PF

21018707Aus Gov PF

Cash/Other
(%)

Alternatives
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Fixed Income
(%)

Equities
(%)

Fund Size
(USD bn)
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II. Quantitative Methodology – Historical Data and General 
Descriptions 
 
Lagged Correlation Analysis - Summary Results 
 

T T+1 T+2 T+3 T+4 T+5
Average Correlation 0.07 0.12 0.07 0.10 0.08 0.11
Std. Dev. Of Correlation 0.12 0.11 0.13 0.11 0.17 0.09  
 

T-1 T-2 T-3 T-4 T-5
Average Correlation -0.01 -0.20 0.01 0.05 0.04
Std. Dev. Of Correlation 0.11 0.07 0.12 0.14 0.11  
 
Range of Correlation 
(covering 95% of the data)* -0.12 to 0.27
*Assuming a normal distribution.  
 
This analysis shows rolling five-year correlations between the Dow Jones Commodity Index 
and Country X GDP growth. This analysis demonstrates that the correlation between these 
two factors has been weak historically, even when we lag one of the variables relative to 
the other. For example, T represents correlation calculations that used the same time 
period for the Dow Jones Commodity Index and Country X GDP growth (we also describe this 
as coincident correlation analysis). T+1 represents time periods where we lagged the Dow 
Jones Commodity Index relative to Country X GDP growth by one quarter, T+2 represents a lag 
of two quarters, and T+3 through T+5 follow the same pattern. Similarly, T-1 represents 
time periods where we lagged Country X GDP growth relative to the Dow Jones Commodity 
Index by one quarter, T-2 represents a lag of two quarters, and T-3 through T-5 follow a 
corresponding pattern. 
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Lagged Correlation Analysis (Dow Jones Commodity Indext and Country X GDPt+y; t-y) 
 
 

T T+1 T+2 T+3 T+4 T+5
0.24 0.06 0.06 -0.08 0.32 -0.04
0.24 0.08 0.05 -0.09 0.32 -0.03
0.27 0.03 0.09 -0.09 0.36 0.01
0.15 0.09 0.07 0.04 0.38 0.07
0.16 0.10 0.03 0.06 0.40 0.08
0.16 0.10 0.06 0.12 0.44 0.02
0.11 0.14 0.12 0.15 0.37 0.08
0.11 0.15 0.11 0.25 0.25 0.06
0.12 0.15 0.18 0.17 0.25 0.05
0.08 0.29 0.18 0.00 0.17 0.15
0.09 0.31 0.16 -0.02 0.17 0.17
-0.01 0.17 0.08 0.18 0.02 0.10
-0.01 0.17 0.14 0.12 0.02 0.10
-0.03 0.22 0.11 0.10 0.01 0.12
-0.09 0.29 0.10 0.10 -0.08 0.18
-0.13 0.30 0.10 0.15 -0.12 0.19
-0.12 0.29 0.15 0.10 -0.11 0.19
-0.10 0.25 0.22 0.11 -0.04 0.17
0.00 0.17 0.23 0.10 0.03 0.07
-0.11 0.18 0.17 0.17 -0.11 0.11
-0.14 0.10 0.15 0.15 -0.08 0.08
-0.17 0.12 0.11 0.17 -0.10 0.13
-0.12 0.08 0.09 0.17 -0.09 0.05
0.10 0.05 0.18 -0.02 -0.08 0.01
0.10 0.04 0.20 -0.01 -0.07 0.02
0.14 -0.06 0.21 -0.02 -0.06 -0.04
0.08 -0.01 0.22 0.00 -0.09 0.02
0.19 0.00 0.25 -0.13 0.16 -0.03
0.17 0.05 0.10 0.10 0.10 0.05
0.15 0.15 -0.10 0.14 0.07 0.22
0.12 0.19 -0.11 0.19 0.00 0.24
0.13 0.19 -0.10 0.17 0.01 0.24
0.12 0.19 -0.16 0.25 0.00 0.25
0.12 0.17 -0.14 0.25 0.00 0.23
0.07 0.17 -0.13 0.27 -0.05 0.26
0.21 0.16 -0.10 0.03 0.13 0.26
0.20 0.19 -0.33 0.20 0.13
0.23 -0.15 -0.05 0.21
0.14 -0.09 -0.10
0.04 -0.14
0.05  
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Lagged Correlation Analysis (Dow Jones Commodity Indext and CountryGDPt+y; t-y) 
(Continued) 
 

T-1 T-2 T-3 T-4 T-5
-0.27 -0.11 0.00 0.14 -0.10
-0.29 -0.15 0.01 0.13 -0.10
-0.18 -0.19 0.00 0.08 0.00
-0.15 -0.19 0.04 -0.01 -0.06
-0.11 -0.18 0.07 0.01 -0.13
-0.11 -0.19 0.06 0.01 -0.13
0.02 -0.10 0.04 -0.02 -0.02
0.03 -0.17 0.03 -0.07 -0.01
-0.08 -0.19 -0.05 -0.05 -0.03
-0.09 -0.27 -0.04 -0.07 -0.04
0.12 -0.24 0.00 -0.11 -0.02
0.05 -0.25 0.07 -0.15 -0.07
0.01 -0.29 0.11 -0.13 0.06
0.00 -0.27 0.12 -0.07 0.05
0.02 -0.24 0.04 0.00 0.20
-0.03 -0.19 -0.05 -0.12 0.17
0.03 -0.19 -0.11 -0.21 0.15
0.02 -0.24 -0.15 -0.22 0.16
0.13 -0.24 -0.11 -0.16 -0.02
0.11 -0.29 -0.13 0.01 -0.03
0.11 -0.26 -0.16 0.00 -0.04
0.14 -0.19 -0.17 0.05 -0.03
0.02 -0.19 -0.24 -0.01 -0.23
0.01 -0.07 -0.16 0.29 0.07
-0.01 -0.07 -0.17 0.23 0.11
0.01 0.01 -0.08 0.16 0.11
-0.24 -0.21 0.12 0.12 0.11
-0.09 -0.26 0.17 0.13 0.11
-0.07 -0.22 0.18 0.11 0.11
-0.04 -0.22 0.18 0.11 0.14
-0.04 -0.26 0.17 0.10 0.04
0.04 -0.25 0.18 0.28 0.23
0.04 -0.25 0.14 0.24 0.16
0.09 -0.19 0.18 0.29 0.13
-0.07 -0.35 -0.07 0.24 0.21
0.07 -0.14 0.02 0.20 0.19
0.05 -0.16 0.01 0.20
0.05 -0.19 0.01
0.16 -0.16
0.14
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About Mercer’s Capital Market Simulator 
 
Mercer’s Capital Markets Simulator (CMS) is used to generate economic and capital market 
variables to be used in simulation work in asset/liability and asset allocation assignments.   

 
The model has two parts to the generation of data: 
1. Part 1 generates all of the “basic” variables: inflation, yields, economic/earnings growth, 

for each country or region being modeled.   
2. Part 2 takes these basic results and recasts them into the final variables needed for 

analysis. 
 

Mercer Global Economic & Capital Market Model 
 

Basic Description 
 
Mercer’s global economic model is used to analyze and simulate the capital markets.  

 
Important Features 

 
Some of the important features of the Mercer model are the following: 

 
1. By generating bond yields directly, these yields can be used to calculate bond returns and 

liability discount rates.  This ensures consistency between calculation of asset classes and 
valuation of liabilities when necessary. 

 
2. It is a global model.  By specifying several countries and/or regions, inflation, economic 

growth, and inflation are generated simultaneously across all regions.  This allows for 
consistency in determination of exchange rates as well as correlation between regions. 

 
3. Equity returns are determined by earnings growth, dividend yields, and changes in P/E 

ratios.  This approach is consistent with the prevailing economic theory of equity 
valuation: the dividend discount model. 

 
4. The model relies upon both growth functions and yield functions.  These equations are 

very similar, but they have one huge difference: growth functions can have negative 
values, while yield functions can never generate a negative value.  Thus, yield functions 
are ideal for modeling interest rates since they never allow interest rates to become 
negative; and growth functions are ideal for inflation, earnings growth, and real wages.   

 
By adjusting the parameters of the model, scenario analysis permits a better understanding of 
what can cause adverse events in the capital markets. 
 
In general, the model follows the following broad steps.   
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Step 1. Generate Inflation 
Inflation is calculated simultaneously across countries and regions being modeled.  The proper 
correlation is taken into account between the regions.  Inflation can be modeled several ways 
and a full discussion of the different techniques is presented later. 

 
Step 2. Generate Economic/Earnings Growth 
This is real (net of inflation) economic growth, which is determined by inflation variables, 
expected long run growth, and lagged growth.  Growth across countries and regions is 
determined simultaneously with the proper correlation taken into account between the regions. 
 
Earnings growth for the different equity asset classes is determined directly from economic 
growth.  It is normally set up as linear function of economic growth and the error terms can be 
handled by a correlated random variable. 
 
Step 3. Generate Real Wage Growth 
Real wage growth is determined as a function of inflation and real economic growth.  This can 
be correlated across regions. 

 
Step 4. Generate Real, Nominal, and Equity Yields 
One key yield for each of real, nominal, and equity yields are generated simultaneously across 
all regions, which means that correlation between the three within a region as well as across 
regions is taken into account.  For the U.S., these key yields are the 30-year Treasury bond 
yield, the 30-year inflation-indexed bond yield (TIPS), and the S&P 500 equity yield. 
 
Note that the equity yield is the inverse of the P/E.  Hence, we are modeling an important 
component of the equity market.  As a side calculation, the dividend yield is calculated based 
upon the errors terms used for the equity yields. 

 
Step 5. Construct Yield Curves 
The nominal and real yield curves are constructed.  The long-term values for each point on the 
yield curve as well as the relative volatilities are used. Using this approach, it is possible to 
generate inverted yield curves. 

 
Step 6. Calculate government bond returns 
The returns for government bonds can be calculated precisely given the beginning-of-year 
yields and end-of-year yields.   

 
Step 7. Calculate Equity Returns 
Equity returns are exactly determined by earnings growth, changes in equity yields, and the 
dividend yield. 

 
As a side calculation, corporate bond yields can be set as a function of equity returns.  As 
equity returns rise above average, corporate spreads over treasuries decline; when equity 
returns are below average, corporate spreads rise.  Once corporate bond yields have been 
determined, returns for corporate bonds can be calculated. 
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Step 8. Determine Exchange Rates 
The default setting we recommend for determination of exchange rates is interest rate parity 
theory.  This means that exchange rates are expected to change to equalize expected returns 
across regions.  A random variable is added to this change. Another method of modeling 
exchange rates is purchasing power parity, in which exchange rates change around a 
predefined amount.  An extreme case of this is purely random exchange rates. 

 
Step 9. Compute international returns 
Given the local returns of equity and fixed income in each region and the changes in exchange  
rates, we can compute the returns of international investing for each region.   

 
Modeling Inflation 

 
There are several ways to model inflation.  Each has features that are appealing, but each also 
has features that are not satisfactory.  The three specific models of inflation are: 

 
1. Mean-reverting, serially correlated growth function.  In this process, this year’s inflation 

is determined by last year’s inflation and the long run expected value (mean) of inflation.  
Inflation generated by this process produces very symmetric inflation series with correct 
serially correlated values.  Since inflation typically exhibits high serial correlation, this 
process is attractive for modeling stable inflation environments.  However, this process 
never produces huge jumps in inflation or hyperinflation. 

 
2. Actual inflation is a random variable around expected inflation, and expected inflation is 

measured by the difference between nominal and real interest rates at the beginning of the 
year.  Theoretically, this process has a great deal of economic appeal, as it stipulates that 
investors use the capital markets to reveal expected inflation.  In practice, this process can 
easily produce hyperinflation.  However, the problems of using such an approach are that 
inflation typically loses any serial correlation and when a hyperinflation occurs, it never 
stops. I.e., there is no mean-reverting process to inflation.   

 
3. A modified mean-reverting, serially correlated yield function.   By modifying the general 

yield functions, we can bring back seria l correlation and set an upper bound to 
hyperinflations.  However, this process still has some faults.  It has the reverse property of 
the second method: once an economy falls into a low inflation environment, it never 
comes out of it and continues to experience year and after year of negligible inflation. 

 
Each of these methods for modeling inflation has its advantages and disadvantages.  The 
growth function process produces very predictable ranges of inflation, but fails to ever 
simulate a hyperinflation.  The second method listed above can produce episodes of 
hyperinflation, but these hyperinflations never revert back to normal inflation levels.  This 
method also produces too little serial correlation.  The third method listed above produces 
too little changes in inflation from year-to-year, but possess appealing serial correlation 
characteristics.  In practice, we used scenario analysis to evaluate the sensitivity of each 
strategy to various types of inflation environments. 
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Mean-Reverting, Serially Correlated Functions  
 

Many of the variables generated in Mercer’s model are mean-reverting, serially 
correlated, lognormally distributed random variables.  What this means is that a random 
variable is determined by the following factors: 

 
• Long-term mean:  This is the long-term trend towards which the variable reverts when 

it starts to deviate from the long-term mean.  For example, the 30-year treasury yield 
may be set to have a long-term mean of 5.50%.  If interest rates go up to 7.0%, then 
the equation is designed to pull yields back towards 5.50% over time by a certain 
amount. 

 
• Lagged value:  Last year’s value partially determines this year’s value. 

 
Listed below is a general “yield function”  
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The mean-reversion, serial correlation component is shown in the second line of the 
equation.   
 
The term rY  is the mean-reversion factor.  For example if rY  is set at 0.7, then 70% of the new 
value of the variable is determine by the logarithm of its mean ( µY ) and 30% by the logarithm 
of its lagged value. 

 
The first line of the equation specifies how sensitive the variable is to mean- inflation, lagged 
inflation, the actual inflation (AI), and economic growth factors (EG).  By setting the b1, b2, 
b3, and b4 coefficients to zero, inflation and economic growth could have no effect on the 
variable. 

 
The above equation is called a yield equation because in its particular form, no negative 
values can result.  This is perfect for modeling interest rates, as it sets a lower bound for 
interest rates at zero.  A slightly different form of this equation is called a “growth function” 
and it allows for negative values of the variable.   This form of the equation is suited to 
modeling actual inflation, economic growth, earnings growth, and wage growth, since these 
could all be negative. 

 
Summary 
 
The Mercer global economic model of the capital markets goes beyond the typical mean-
variance modeling of asset classes.  By explicitly modeling interest rates, earnings yields, and 
earnings growth, as well as doing this simultaneously across several countries or regions, we 
derive a more realistic model of the capital markets. 
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Mathematical Formulation 
 

This portion of the appendix covers the mathematical formulation of all calculations of CMS.   
 

General Description 
 

The general process for generating the economic and capital market inputs for the Mercer 
Global Asset/Liability Model is: 
• Generate the actual inflation for an economy based on beginning of year real and nominal 

interest rates and cross-correlation with other countries.    (An option is available to model 
actual inflation as a mean-reverting, serially correlated process instead.) 

• Generate real equity/earnings growth for the year based on inflation factors, mean-
reversion and serial correlation factors, and cross-correlation with other countries. 

• Generate real wage growth for the year based on actual inflation factors, real 
equity/earnings growth factors, mean-reversion and serial correlation factors. 

• Generate the 30-year nominal yield, the 30-year real yield and the equity/earnings yield 
based on inflation and real earnings/economic growth factors, mean-reversion and serial 
correlation factors, and cross-country correlation factors.   

• Compute the rest of the yield curve.  The current model uses the Bader-Finney process for 
generating the rest of the real and nominal yields.   

• Compute actual returns for nominal and real par bonds on each point modeled on the yield 
curves.  

• Generate changes in exchange rates based on interest rate parity or inflation parity 
conditions. 

 
These outputs should be sufficient for modeling of multiple countries or multiple regions 
for asset liability work.  

 
Model Generalities 

 
In general, the model relies upon two types of equations: 
• Growth rate equations that determine actual inflation (optional), real earnings/economic 

growth, and real wage growth.  These equations are constructed so that growth rates can 
become negative. 

 
• Yield equations that determine real yields, nominal yields, and equity yields. 

 
The general form of the growth rate for variable X in year t is:  
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where AI t is actual inflation in year t, 
 µAI is the long run value (mean) of actual inflation, 
 µEG is the long run value (mean) of real earnings/economic growth, 

rx is the mean reverting rate for X, 
b x1 and b x2 are coefficients defining the direction and speed of adjustment of X to actual 
inflation, long run inflation, and lagged inflation, 
b x3 and b x4 are coefficients defining the direction and speed of adjustment of X to real 
earnings growth, long run earnings/economic growth, and lagged earnings/economic 
growth, 

µX is the long run value (mean) of X, and 
εx t,  is the appropriate error term. 

 
Growth rate functions have the following properties: 
• They are mean-reverting, serially correlated, logarithmically distributed. 
• Because the logarithm is based on the “wealth relative” value ( )1 + X t , the variable can 

be negative. 
 

Yield functions follow a similar form: 
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Yield functions are similar to growth functions in that they are mean-reverting, serially 
correlated and logarithmically distributed, but because of their form, they can never be 
negative. 

 
 

 
Model Specifics 

 
Inflation is modeled off expected inflation as revealed by the difference between the 3-
month nominal yield and 3-month real yield: 
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Earnings/economic growth is similarly simplified to: 
 

ln( ) ln ln1 1
1
1

2
1

1 1

+ = ⋅
+
+







 + ⋅

+
+







 +

−

EG b
AI

b
AI

AIt EG
t

AI
EG

t

tµ
 

 
( ) ln( ) ln( ) ,1 1 11− ⋅ + + ⋅ + +−r EG rEG t EG EG EG tµ ε    (4) 

lisa-parson
Text Box



Strategic Asset Allocation Analysis Gobierno de Chile - Ministerio de Hacienda 

 

Services Provided by Mercer Investment Consulting, Inc. 

 

 

75 

 
Inflation is mean reverting, serially correlated, and lognormally distributed. 

 
The following variables and their functional form are modeled: 

AI t = actual inflation          Deterministic or 
               growth function 
EGt = real earnings/economic growth      Growth function  
RWt = real wage growth         Growth function 
RY t30, = real yield on 30-year inflation indexed bond   Yield function 
RY t10, = real yield on 10-year inflation indexed bond   Deterministic 
RY t5, = real yield on 5-year inflation indexed bond   Deterministic 
RY m t3 , = real yield on 3-month inflation indexed bond  Deterministic 
I t30, = nominal yield on the 30-year government bond  Yield function 
I t10, = nominal yield on the 10-year government bond  Deterministic 
I t5, = nominal yield on the 5-year government bond   Deterministic 
I m t3 , = nominal yield on the 3-month government bond  Deterministic 
EYt = equity (earnings) yield         Yield function 
EDt = equity dividend yield         Yield function 
 

These variables may have error terms that are correlated.  The cholesky decomposition of 
the correlation matrix is used in stochastic simulation. 

 
Nominal bond returns are determined by the same method as identified in Bader and 
Finney (1997).   

 
The returns for inflation index bonds are determined by substituting real yields for 
nominal yields and multiplying the result by ( )1 + AI t . 
Equity returns are determined by the following equation: 

 
 R AI EG ED

EY
EYEQ t t t t

t

t
, ( ) ( ) ( )= + ⋅ + ⋅ + ⋅ −−1 1 1 11     (5) 

 
 

Alternative Formation of Inflation: 
 

Actual inflation is a simplified form of the general growth equation: 
 

ln( ) ( ) ln( ) ln( ) ,1 1 1 11+ = − ⋅ + + ⋅ + +−AI r AI rt AI t AI AI AI tµ ε    (6) 
 

Exchange Rates.  We can model exchange rates using interest rate parity or inflation parity 
between two countries.  Let the 3-month yield in Country A at the end of year t be 
designated as Ia m t, ,3 and the inflation rate in year t be designated as AIa t, .  Using interest 
parity, the change in the exchange rate between Country A and Country B is defined as: 
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Under the inflation parity assumption: 
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Intercountry Correlation.  Correlation between two countries is modeled through  
correlation of the error terms.  This is done in stages as follows:  

 
• Determine actual inflation as implied in Equation 3, but with εa AI t, , now correlated 

now correlated with εb AI t, , . 
• Determine real economic/earnings growth as implied in Equation 4, but  

withεa PG t, , now correlated now correlated with  εb PG t, , .  [Note the correlation  
between inflation errors terms and productivity error terms need not be the same.]  

• Determine real and nominal bond yields and equity yie lds as implied in Equation 
5, but now with a cross -correlation matrix.  
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III. Capital Markets Assumptions in Currency X Terms 
 
 
The information below refers to the mean variance analysis in currency x. 
 
Asset Class   Absolute Standard 
    Return Deviation 
Global Equity 1 10.4% 15.0% 
Global Government Bonds - Short/Intermediate 2 6.4% 11.0% 
Global Government Bonds - Long 3 6.8% 12.0% 
Global Corporate Bonds - Short/Intermediate 4 6.9% 11.0% 
Global Corporate Bonds - Long 5 7.7% 12.0% 
Global TIPS 6 6.7% 11.5% 
Global Cash/Enhanced Cash 7 5.5% 10.5% 
Global Private Equity 8 13.2% 25.9% 
Global Real Estate 9 8.9% 12.5% 
Global Infrastructure 10 10.4% 17.7% 
Global Absolute Return/Opportunistic  11 8.4% 11.5% 

 
1 2 3 4 5 6 7 8 9 10 11

Global Equity 1 1
Global Government Bonds - Short/Intermediate 2 0.00 1
Global Government Bonds - Long 3 0.00 0.96 1
Global Corporate Bonds - Short/Intermediate 4 0.00 0.98 0.95 1
Global Corporate Bonds - Long 5 0.00 0.95 0.97 0.94 1
Global TIPS 6 0.00 0.95 0.97 0.94 0.96 1
Global Cash/Enhanced Cash 7 0.00 0.97 0.93 0.97 0.91 0.90 1
Global Private Equity 8 0.75 0.00 0.00 0.00 0.00 0.00 0.00 1
Global Real Estate 9 0.60 0.00 0.00 0.00 0.00 0.00 0.00 0.55 1
Global Infrastructure 10 0.60 0.00 0.00 0.00 0.00 0.00 0.00 0.55 0.30 1
Global Absolute Return/Opportunistic 11 0.30 0.10 0.10 0.10 0.10 0.10 0.10 0.20 0.20 0.20 1  
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IV. Expected Return and Risk Characteristics of Candidate Portfolios 
in Currency X Terms (Mean Variance Analysis) 
 
Candidate Portfolios in Currency X Terms - Shown for Illustrative Purposes Only (The 
recommendations appear in the Executive Summary)  
 
FUND X – Asset Only 

Current

Potential Portfolio 
Considering Model 

in Currency X
Global Equity 0.00% 33.00%
Gbl Gov't Bonds - Short/Intermediate 66.30% 0.00%
Gbl Gov't Bonds - Long 0.00% 0.00%
Gbl Corp Bonds - Short/Intermediate 0.00% 30.00%
Gbl Corp Bonds - Long 0.00% 25.00%
Gbl Inflation Indexed Bonds 3.50% 0.00%
Gbl Cash/Enhanced Cash 30.20% 0.00%
Gbl Private Equity 0.00% 0.00%
Gbl Real Estate 0.00% 5.00%
Gbl Infrastructure 0.00% 2.00%
Gbl Absolute Return/Opportunistic 0.00% 5.00%

Expected Return (Arithmetic) 6.10% 8.49%
Standard Deviation 10.78% 8.51%
Expected Return (Geometric) 5.55% 8.16%

Max Annual Loss @ 95% Confidence Interval -11.63% -5.51%
Probability of Less Than 0% Return - One Year 30.32% 16.60%
Probability of Less Than 0% Return - Three Years 18.61% 4.65%
Probability of Less Than 0% Return - Five Years 12.46% 1.50%
Probability of Less Than 0% Return - Ten Years 5.16% 0.11%  
 
 
FUND Y – Asset Only 

Current

Potential Portfolio 
Considering Model 

in Currency X( 1 )

Potential Portfolio 
Considering Model 

in Currency X ( 2 )
Global Equity 0.00% 25.00% 70.00%
Gbl Gov't Bonds - Short/Intermediate 65.60% 0.00% 0.00%
Gbl Gov't Bonds - Long 0.00% 60.00% 0.00%
Gbl Corp Bonds - Short/Intermediate 0.00% 0.00% 0.00%
Gbl Corp Bonds - Long 0.00% 0.00% 15.00%
Gbl Inflation Indexed Bonds 3.40% 0.00% 0.00%
Gbl Cash/Enhanced Cash 31.00% 0.00% 0.00%
Gbl Private Equity 0.00% 5.00% 5.00%
Gbl Real Estate 0.00% 5.00% 3.00%
Gbl Infrastructure 0.00% 2.00% 2.00%
Gbl Absolute Return/Opportunistic 0.00% 3.00% 5.00%

Expected Return (Arithmetic) 6.09% 8.25% 9.97%
Standard Deviation 10.77% 9.11% 12.28%
Expected Return (Geometric) 5.55% 7.86% 9.29%

Max Annual Loss @ 95% Confidence Interval -11.63% -6.74% -10.22%
Probability of Less Than 0% Return - One Year 30.01% 19.10% 22.21%
Probability of Less Than 0% Return - Three Years 18.20% 6.50% 9.26%
Probability of Less Than 0% Return - Five Years 12.06% 2.53% 4.36%
Probability of Less Than 0% Return - Ten Years 4.87% 0.29% 0.78%  
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FUND Y – Asset/Liability 

Current

Potential Portfolio 
Considering Model 

in Currency X ( 1 )

Potential Portfolio 
Considering Model 

in Currency X ( 2 )
Global Equity 0.00% 25.00% 70.00%
Gbl Gov't Bonds - Short/Intermediate 65.60% 0.00% 0.00%
Gbl Gov't Bonds - Long 0.00% 60.00% 0.00%
Gbl Corp Bonds - Short/Intermediate 0.00% 0.00% 0.00%
Gbl Corp Bonds - Long 0.00% 0.00% 15.00%
Gbl Inflation Indexed Bonds 3.40% 0.00% 0.00%
Gbl Cash/Enhanced Cash 31.00% 0.00% 0.00%
Gbl Private Equity 0.00% 5.00% 5.00%
Gbl Real Estate 0.00% 5.00% 3.00%
Gbl Infrastructure 0.00% 2.00% 2.00%
Gbl Absolute Return/Opportunistic 0.00% 3.00% 5.00%

Expected Surplus Return (Arithmetic) -4.64% -2.49% -0.76%
Surplus Standard Deviation 48.44% 49.55% 51.36%
Expected Surplus Return (Geometric) -14.99% -13.07% -11.86%  
 
 

lisa-parson
Text Box



Strategic Asset Allocation Analysis Gobierno de Chile - Ministerio de Hacienda 

 

Services Provided by Mercer Investment Consulting, Inc. 

 

 

80 

 
Behavior of Strategic Allocations Identified in USD Terms in Currency X Mean Variance Space 
– Shown for Illustrative Purposes Only 
 
FUND X – Asset Only 
 

Current Eff Same A B C
D 

(Recommendation) E 
Global Equity 0.00% 0.15% 10.00% 15.00% 20.00% 25.00% 30.00%
Gbl Gov't Bonds - Short/Intermediate 66.30% 3.07% 0.00% 0.00% 0.00% 0.00% 0.00%
Gbl Gov't Bonds - Long 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Gbl Corp Bonds - Short/Intermediate 0.00% 30.00% 30.00% 30.00% 30.00% 30.00% 30.00%
Gbl Corp Bonds - Long 0.00% 0.00% 6.00% 10.00% 13.00% 17.00% 20.00%
Gbl Inflation Indexed Bonds 3.50% 10.92% 39.00% 30.00% 22.00% 13.00% 5.00%
Gbl Cash/Enhanced Cash 30.20% 43.94% 0.00% 0.00% 0.00% 0.00% 0.00%
Gbl Private Equity 0.00% 1.51% 4.00% 5.00% 5.00% 5.00% 5.00%
Gbl Real Estate 0.00% 3.41% 4.00% 3.00% 3.00% 3.00% 3.00%
Gbl Infrastructure 0.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00%
Gbl Absolute Return/Opportunistic 0.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00%

Expected Return (Arithmetic) 6.10% 6.54% 7.68% 7.95% 8.16% 8.39% 8.61%
Standard Deviation 10.78% 9.50% 9.00% 8.83% 8.71% 8.70% 8.78%
Expected Return (Geometric) 5.55% 6.11% 7.31% 7.59% 7.81% 8.04% 8.25%

Max Annual Loss @ 95% Confidence Interval -11.63% -9.09% -7.11% -6.57% -6.16% -5.91% -5.84%
Probability of Less Than 0% Return - One Year 30.32% 25.99% 20.83% 19.50% 18.48% 17.75% 17.37%
Probability of Less Than 0% Return - Three Years 18.61% 13.25% 7.97% 6.83% 6.01% 5.46% 5.18%
Probability of Less Than 0% Return - Five Years 12.46% 7.51% 3.46% 2.73% 2.24% 1.93% 1.78%
Probability of Less Than 0% Return - Ten Years 5.16% 2.09% 0.51% 0.33% 0.23% 0.17% 0.15%  
 
FUND Y – Asset Only 
 

Current

A 
Recommendation 1 
(Maintains Policy) B C

D         
Recommendation 2 

(Relaxes Policy) E
Global Equity 0.0% 25.0% 25.0% 45.0% 50.0% 60.0%
Gbl Gov't Bonds - Short/Intermediate 65.6% 0.0% 0.0% 0.0% 0.0% 0.0%
Gbl Gov't Bonds - Long 0.0% 30.0% 0.0% 0.0% 0.0% 0.0%
Gbl Corp Bonds - Short/Intermediate 0.0% 0.0% 60.0% 40.0% 35.0% 25.0%
Gbl Corp Bonds - Long 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Gbl Inflation Indexed Bonds 3.4% 30.0% 0.0% 0.0% 0.0% 0.0%
Gbl Cash/Enhanced Cash 31.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Gbl Private Equity 0.0% 5.0% 5.0% 5.0% 5.0% 5.0%
Gbl Real Estate 0.0% 5.0% 5.0% 5.0% 5.0% 5.0%
Gbl Infrastructure 0.0% 2.0% 0.0% 0.0% 0.0% 0.0%
Gbl Absolute Return/Opportunistic 0.0% 3.0% 5.0% 5.0% 5.0% 5.0%

Expected Return (Arithmetic) 6.09% 8.20% 8.26% 8.96% 9.13% 9.48%
Standard Deviation 10.77% 8.95% 8.57% 9.47% 9.90% 10.95%
Expected Return (Geometric) 5.55% 7.84% 7.92% 8.55% 8.68% 8.93%

Max Annual Loss @ 95% Confidence Interval -11.63% -6.52% -5.84% -6.62% -7.16% -8.54%
Probability of Less Than 0% Return - One Year 30.01% 18.77% 17.47% 18.06% 18.75% 20.47%
Probability of Less Than 0% Return - Three Years 18.20% 6.23% 5.26% 5.69% 6.22% 7.65%
Probability of Less Than 0% Return - Five Years 12.06% 2.37% 1.82% 2.06% 2.36% 3.26%
Probability of Less Than 0% Return - Ten Years 4.87% 0.25% 0.15% 0.19% 0.25% 0.45%  
 
FUND Y – Asset/Liability 

Current

A 
Recommendation 1 
(Maintains Policy) B C

D         
Recommendation 2 

(Relaxes Policy) E
Global Equity 0.00% 25.00% 25.00% 45.00% 50.00% 60.00%
Gbl Gov't Bonds - Short/Intermediate 65.60% 0.00% 0.00% 0.00% 0.00% 0.00%
Gbl Gov't Bonds - Long 0.00% 30.00% 0.00% 0.00% 0.00% 0.00%
Gbl Corp Bonds - Short/Intermediate 0.00% 0.00% 60.00% 40.00% 35.00% 25.00%
Gbl Corp Bonds - Long 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Gbl Inflation Indexed Bonds 3.40% 30.00% 0.00% 0.00% 0.00% 0.00%
Gbl Cash/Enhanced Cash 31.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Gbl Private Equity 0.00% 5.00% 5.00% 5.00% 5.00% 5.00%
Gbl Real Estate 0.00% 5.00% 5.00% 5.00% 5.00% 5.00%
Gbl Infrastructure 0.00% 2.00% 0.00% 0.00% 0.00% 0.00%
Gbl Absolute Return/Opportunistic 0.00% 3.00% 5.00% 5.00% 5.00% 5.00%

Expected Surplus Return (Arithmetic) -4.64% -2.53% -2.47% -1.78% -1.60% -1.26%
Surplus Standard Deviation (Tracking Error) 48.44% 49.50% 49.09% 49.86% 50.09% 50.61%
Expected Surplus Return (Geometric) -14.99% -13.10% -12.89% -12.42% -12.31% -12.12%  
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V. Expected Return and Risk Characteristics of Candidate Portfolios 
in US Dollar Terms (Mean Variance Analysis) – Excluding Alternative 
Investments 
 
Candidate Portfolios in USD Terms Excluding Exposure to Alternative Investments – 
Shown for Illustrative Purposes Only (The recommendations appear in the Executive 
Summary) 
 
 
FUND X – Asset Only 

Current

Potential Portfolio 
Excluding 

Alternatives 
(modeled in USD)

Global Equity 0.00% 33.00%
Gbl Gov't Bonds - Short/Intermediate 66.30% 0.00%
Gbl Gov't Bonds - Long 0.00% 0.00%
Gbl Corp Bonds - Short/Intermediate 0.00% 30.00%
Gbl Corp Bonds - Long 0.00% 15.00%
Gbl Inflation Indexed Bonds 3.50% 22.00%
Gbl Cash/Enhanced Cash 30.20% 0.00%
Gbl Private Equity 0.00% 0.00%
Gbl Real Estate 0.00% 0.00%
Gbl Infrastructure 0.00% 0.00%
Gbl Absolute Return/Opportunistic 0.00% 0.00%

Expected Return (Arithmetic) 4.64% 6.97%
Standard Deviation 2.20% 7.22%
Expected Return (Geometric) 4.62% 6.73%

Max Annual Loss @ 95% Confidence Interval 1.02% -4.90%
Probability of Less Than 0% Return - One Year 1.79% 17.20%
Probability of Less Than 0% Return - Three Years 0.01% 5.06%
Probability of Less Than 0% Return - Five Years 0.00% 1.72%
Probability of Less Than 0% Return - Ten Years 0.00% 0.14%  
 
 
FUND Y – Asset Only 

Current

Potential Portfolio 
Excluding Alternatives 
(modeled in USD) ( 1 )

Potential Portfolio 
Excluding Alternatives 
(modeled in USD) ( 2 )

Global Equity 0.00% 25.00% 50.00%
Gbl Gov't Bonds - Short/Intermediate 65.60% 0.00% 0.00%
Gbl Gov't Bonds - Long 0.00% 75.00% 0.00%
Gbl Corp Bonds - Short/Intermediate 0.00% 0.00% 15.00%
Gbl Corp Bonds - Long 0.00% 0.00% 35.00%
Gbl Inflation Indexed Bonds 3.40% 0.00% 0.00%
Gbl Cash/Enhanced Cash 31.00% 0.00% 0.00%
Gbl Private Equity 0.00% 0.00% 0.00%
Gbl Real Estate 0.00% 0.00% 0.00%
Gbl Infrastructure 0.00% 0.00% 0.00%
Gbl Absolute Return/Opportunistic 0.00% 0.00% 0.00%

Expected Return (Arithmetic) 4.63% 6.57% 7.96%
Standard Deviation 2.18% 8.57% 10.52%
Expected Return (Geometric) 4.61% 6.23% 7.45%

Max Annual Loss @ 95% Confidence Interval 1.04% -7.53% -9.35%
Probability of Less Than 0% Return - One Year 1.55% 23.01% 23.65%
Probability of Less Than 0% Return - Three Years 0.01% 10.04% 10.70%
Probability of Less Than 0% Return - Five Years 0.00% 4.93% 5.43%
Probability of Less Than 0% Return - Ten Years 0.00% 0.98% 1.16%  
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FUND Y – Asset/Liability 

Current

Potential Portfolio 
Excluding Alternatives 
(modeled in USD) ( 1 )

Potential Portfolio 
Excluding Alternatives 
(modeled in USD) ( 2 )

Global Equity 0.00% 25.00% 50.00%
Gbl Gov't Bonds - Short/Intermediate 65.60% 0.00% 0.00%
Gbl Gov't Bonds - Long 0.00% 75.00% 0.00%
Gbl Corp Bonds - Short/Intermediate 0.00% 0.00% 15.00%
Gbl Corp Bonds - Long 0.00% 0.00% 35.00%
Gbl Inflation Indexed Bonds 3.40% 0.00% 0.00%
Gbl Cash/Enhanced Cash 31.00% 0.00% 0.00%
Gbl Private Equity 0.00% 0.00% 0.00%
Gbl Real Estate 0.00% 0.00% 0.00%
Gbl Infrastructure 0.00% 0.00% 0.00%
Gbl Absolute Return/Opportunistic 0.00% 0.00% 0.00%

Expected Surplus Return (Arithmetic) -5.81% -3.87% -2.49%
Surplus Standard Deviation 50.70% 52.47% 51.91%
Expected Surplus Return (Geometric) -17.07% -15.62% -13.92%  
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VI. Expected Return and Risk Characteristics of Candidate Portfolios 
in Currency X Terms (Mean Variance Analysis) – Excluding 
Alternative Investments 
 
Candidate Portfolios in Currency X Terms Excluding Exposure to Alternative Investments – 
Shown for Illustrative Purposes Only (The recommendations appear in the Executive 
Summary) 
 
FUND X – Asset Only 

Current

Potential Portfolio 
Excluding 

Alternatives 
(modeled in CurrencyX)

Global Equity 0.00% 40.00%
Gbl Gov't Bonds - Short/Intermediate 66.30% 0.00%
Gbl Gov't Bonds - Long 0.00% 0.00%
Gbl Corp Bonds - Short/Intermediate 0.00% 30.00%
Gbl Corp Bonds - Long 0.00% 25.00%
Gbl Inflation Indexed Bonds 3.50% 0.00%
Gbl Cash/Enhanced Cash 30.20% 5.00%
Gbl Private Equity 0.00% 0.00%
Gbl Real Estate 0.00% 0.00%
Gbl Infrastructure 0.00% 0.00%
Gbl Absolute Return/Opportunistic 0.00% 0.00%

Expected Return (Arithmetic) 6.10% 8.41%
Standard Deviation 10.78% 9.00%
Expected Return (Geometric) 5.55% 8.04%

Max Annual Loss @ 95% Confidence Interval -11.63% -6.39%
Probability of Less Than 0% Return - One Year 30.32% 18.28%
Probability of Less Than 0% Return - Three Years 18.61% 5.86%
Probability of Less Than 0% Return - Five Years 12.46% 2.15%
Probability of Less Than 0% Return - Ten Years 5.16% 0.21%  
 
 
FUND Y – Asset Only 

Current

Potential Portfolio 
Excluding Alternatives 
(modeled in Currency X) ( 1 )

Potential Portfolio 
Excluding Alternatives 
(modeled in CurrencyX) ( 2 )

Global Equity 0.00% 25.00% 80.00%
Gbl Gov't Bonds - Short/Intermediate 65.60% 0.00% 0.00%
Gbl Gov't Bonds - Long 0.00% 75.00% 0.00%
Gbl Corp Bonds - Short/Intermediate 0.00% 0.00% 0.00%
Gbl Corp Bonds - Long 0.00% 0.00% 20.00%
Gbl Inflation Indexed Bonds 3.40% 0.00% 0.00%
Gbl Cash/Enhanced Cash 31.00% 0.00% 0.00%
Gbl Private Equity 0.00% 0.00% 0.00%
Gbl Real Estate 0.00% 0.00% 0.00%
Gbl Infrastructure 0.00% 0.00% 0.00%
Gbl Absolute Return/Opportunistic 0.00% 0.00% 0.00%

Expected Return (Arithmetic) 6.09% 7.70% 9.84%
Standard Deviation 10.77% 9.75% 12.24%
Expected Return (Geometric) 5.55% 7.26% 9.16%

Max Annual Loss @ 95% Confidence Interval -11.63% -8.33% -10.29%
Probability of Less Than 0% Return - One Year 30.01% 22.50% 22.45%
Probability of Less Than 0% Return - Three Years 18.20% 9.54% 9.49%
Probability of Less Than 0% Return - Five Years 12.06% 4.56% 4.52%
Probability of Less Than 0% Return - Ten Years 4.87% 0.85% 0.83%  
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FUND Y – Asset/Liability 

Current

Potential Portfolio 
Excluding Alternatives 
(modeled in Currency X) ( 1 )

Potential Portfolio 
Excluding Alternatives 
(modeled in CurrencyX) ( 2 )

Global Equity 0.00% 25.00% 80.00%
Gbl Gov't Bonds - Short/Intermediate 65.60% 0.00% 0.00%
Gbl Gov't Bonds - Long 0.00% 75.00% 0.00%
Gbl Corp Bonds - Short/Intermediate 0.00% 0.00% 0.00%
Gbl Corp Bonds - Long 0.00% 0.00% 20.00%
Gbl Inflation Indexed Bonds 3.40% 0.00% 0.00%
Gbl Cash/Enhanced Cash 31.00% 0.00% 0.00%
Gbl Private Equity 0.00% 0.00% 0.00%
Gbl Real Estate 0.00% 0.00% 0.00%
Gbl Infrastructure 0.00% 0.00% 0.00%
Gbl Absolute Return/Opportunistic 0.00% 0.00% 0.00%

Expected Surplus Return (Arithmetic) -4.64% -3.03% -0.89%
Surplus Standard Deviation 48.44% 49.44% 51.39%
Expected Surplus Return (Geometric) -14.99% -13.61% -12.02%  
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VII. Monte-Carlo Simulation Results in US Dollar Terms 
 
FUND X 
 
Current Portfolio 
 
Nominal Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 9,679.2 11,663.8 14,122.9 18,306.2 23,316.7 28,618.8 34,968.0 42,183.4 50,821.1 61,175.9

75th perc. 8,657.3 9,440.9 10,539.5 12,566.6 14,968.4 17,840.5 20,794.6 24,377.7 28,010.9 32,361.8

50th perc.* 8,109.0 8,385.8 8,677.9 9,560.7 10,639.0 11,755.9 12,839.3 14,178.9 15,499.7 17,467.6

25th perc. 8,109.0 7,986.8 7,674.5 7,406.3 7,163.2 7,043.7 6,644.2 6,461.5 6,175.0 6,370.8

5th perc. 7,310.9 6,134.6 4,636.5 2,812.7 1,335.8 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Real Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 9,386.4 10,954.2 12,976.6 15,711.2 19,630.5 23,516.8 28,219.3 33,642.7 39,016.8 44,812.9

75th perc. 8,420.2 8,999.2 9,750.3 10,914.5 12,797.5 15,017.3 17,000.7 19,538.9 22,069.1 24,627.4

50th perc.* 7,998.7 8,011.3 8,087.5 8,442.6 9,140.9 9,885.9 10,528.2 11,356.4 12,361.3 13,428.8

25th perc. 7,876.6 7,583.4 7,180.3 6,717.9 6,412.5 6,038.2 5,494.5 5,340.6 4,897.8 4,868.6

5th perc. 7,178.6 5,966.3 4,371.5 2,587.1 1,226.1 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Nominal Returns in USD  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 7.4% 6.2% 6.0% 6.1% 6.2% 6.2% 6.2% 6.2% 6.2% 6.2%

75th perc. 6.0% 5.5% 5.3% 5.3% 5.3% 5.3% 5.3% 5.2% 5.2% 5.2%

50th perc.* 5.1% 4.9% 4.9% 4.8% 4.8% 4.8% 4.7% 4.7% 4.7% 4.7%

25th perc. 4.1% 4.4% 4.5% 4.4% 4.4% 4.3% 4.3% 4.3% 4.3% 4.2%

5th perc. 2.6% 3.5% 3.8% 3.9% 3.8% 3.8% 3.7% 3.7% 3.7% 3.7%

*Median  
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Real Returns in USD 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 5.6% 4.7% 4.5% 4.5% 4.4% 4.2% 4.2% 4.1% 3.9% 3.9%

75th perc. 3.9% 3.4% 3.3% 3.2% 3.2% 3.1% 3.1% 3.0% 2.9% 2.9%

50th perc.* 2.6% 2.4% 2.5% 2.4% 2.3% 2.4% 2.3% 2.3% 2.3% 2.3%

25th perc. 1.4% 1.5% 1.6% 1.6% 1.6% 1.6% 1.6% 1.6% 1.6% 1.6%

5th perc. -0.6% 0.1% 0.3% 0.4% 0.5% 0.5% 0.6% 0.6% 0.6% 0.6%

*Median  
 
 
Withdrawals from returns in USD (millions)  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 603.9 717.8 859.7 930.0 1,157.0 1,477.4 1,784.7 2,048.8 2,522.1 2,821.1

75th perc. 490.3 506.4 546.2 573.5 648.7 742.8 845.8 962.1 1,141.7 1,226.5

50th perc.* 416.4 384.4 399.7 385.5 424.0 437.0 477.5 510.6 561.3 577.5

25th perc. 336.1 274.0 274.8 242.9 245.1 223.8 221.8 196.2 199.5 181.2

5th perc. 211.2 126.6 113.7 92.2 46.9 19.7 0.0 0.0 0.0 0.0

*Median  
 
Additional Withdrawals in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 798.0 1,486.7 1,950.4 2,311.7 2,454.2 2,640.3 2,893.1 3,086.0 3,518.0 3,787.4

75th perc. 0.0 0.0 0.0 138.0 66.0 169.1 201.1 302.1 399.8 345.3

50th perc.* 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
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Total Withdrawals in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1,206.8 1,854.8 2,286.5 2,651.8 2,739.1 2,915.5 3,192.9 3,669.9 4,053.9 4,361.9

75th perc. 544.5 661.4 800.0 896.2 1,028.0 1,205.3 1,451.5 1,583.9 1,880.1 2,091.8

50th perc.* 441.4 443.2 504.1 531.1 590.2 675.4 758.7 858.7 1,016.0 1,053.0

25th perc. 350.7 317.5 329.4 332.9 371.2 365.1 401.6 444.4 489.4 488.1

5th perc. 220.3 149.5 155.5 136.4 130.4 117.4 96.8 87.8 86.5 50.8

*Median  
 
 
Total Contributions in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1,570.2 2,335.8 2,909.0 4,592.3 5,406.8 6,366.4 7,525.6 8,634.4 9,575.6 11,309.8

75th perc. 548.3 868.8 1,111.0 2,306.2 2,639.5 3,027.0 3,288.7 3,792.7 4,177.6 4,839.2

50th perc.* 0.0 0.0 0.0 794.9 977.2 974.8 955.3 1,151.4 1,285.5 1,603.9

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Efficient Mix Portfolio (Same Risk as Current Portfolio) 
 
Nominal Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 9,677.7 11,663.1 14,121.9 18,290.6 23,285.1 28,603.3 34,904.1 42,168.0 50,769.4 61,169.8

75th perc. 8,650.4 9,439.3 10,532.5 12,566.6 14,968.4 17,822.9 20,784.2 24,347.3 28,006.1 32,296.4

50th perc.* 8,109.0 8,385.3 8,677.5 9,563.0 10,628.4 11,752.7 12,835.6 14,180.9 15,505.6 17,461.3

25th perc. 8,109.0 7,981.3 7,674.5 7,398.4 7,160.5 7,031.4 6,613.0 6,429.1 6,159.8 6,366.3

5th perc. 7,310.2 6,129.0 4,618.4 2,808.5 1,319.4 0.0 0.0 0.0 0.0 0.0

*Median  
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Real Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 9,379.7 10,954.1 12,968.8 15,701.5 19,646.2 23,491.1 28,194.3 33,610.6 38,922.2 44,745.3

75th perc. 8,419.1 8,996.8 9,743.6 10,905.8 12,797.5 14,988.9 16,991.4 19,505.2 22,036.1 24,622.3

50th perc.* 7,998.8 8,011.0 8,080.8 8,441.2 9,139.7 9,883.2 10,522.7 11,347.1 12,364.0 13,436.4

25th perc. 7,876.6 7,582.6 7,180.3 6,715.0 6,405.3 6,036.9 5,504.9 5,315.6 4,884.0 4,866.4

5th perc. 7,177.6 5,965.6 4,369.8 2,581.8 1,213.7 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Nominal Returns in USD  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 8.8% 7.6% 7.1% 7.0% 6.9% 6.9% 6.8% 6.7% 6.6% 6.6%

75th perc. 6.7% 6.2% 6.1% 5.9% 5.8% 5.8% 5.8% 5.7% 5.7% 5.7%

50th perc.* 5.5% 5.4% 5.4% 5.3% 5.3% 5.2% 5.2% 5.1% 5.2% 5.1%

25th perc. 4.3% 4.6% 4.7% 4.7% 4.7% 4.7% 4.7% 4.7% 4.7% 4.7%

5th perc. 2.8% 3.5% 3.8% 3.9% 4.0% 4.0% 4.0% 4.0% 4.0% 4.1%

*Median  
 
 
Real Returns in USD 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 6.6% 5.4% 5.1% 5.0% 4.7% 4.7% 4.5% 4.4% 4.3% 4.2%

75th perc. 4.5% 4.0% 3.8% 3.7% 3.6% 3.5% 3.5% 3.4% 3.3% 3.3%

50th perc.* 3.0% 2.9% 2.9% 2.9% 2.8% 2.8% 2.7% 2.7% 2.7% 2.7%

25th perc. 1.7% 1.9% 2.0% 2.0% 2.0% 2.1% 2.1% 2.1% 2.1% 2.1%

5th perc. -0.3% 0.5% 0.8% 0.9% 0.9% 1.0% 1.1% 1.0% 1.1% 1.2%

*Median  
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Withdrawals from returns in USD (millions)  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 714.3 785.7 923.7 1,015.7 1,294.0 1,521.4 1,931.6 2,212.7 2,776.0 3,029.0

75th perc. 546.8 554.7 610.2 624.2 715.9 827.4 932.4 1,089.3 1,206.2 1,412.7

50th perc.* 449.3 422.2 437.8 433.6 469.0 481.7 518.1 570.7 625.1 659.9

25th perc. 347.2 303.0 304.3 276.2 275.9 250.9 232.9 229.8 221.0 224.6

5th perc. 225.9 156.5 131.0 100.8 60.8 23.1 0.0 0.0 0.0 0.0

*Median  
 
Additional Withdrawals in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 798.0 1,486.7 1,950.4 2,311.7 2,454.2 2,640.3 2,893.1 3,086.0 3,518.0 3,787.4

75th perc. 0.0 0.0 0.0 138.0 66.0 169.1 201.1 302.1 399.8 345.3

50th perc.* 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
Total Withdrawals in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1,212.0 1,839.5 2,323.7 2,644.7 2,697.7 2,922.3 3,211.2 3,659.1 4,001.5 4,524.9

75th perc. 617.7 723.3 866.4 960.7 1,124.6 1,292.9 1,547.7 1,696.2 2,043.7 2,304.8

50th perc.* 481.3 498.4 561.7 581.1 658.9 751.4 837.5 960.6 1,045.9 1,193.1

25th perc. 370.5 358.2 368.2 384.5 414.3 429.5 444.4 484.8 554.0 565.6

5th perc. 237.4 199.9 186.1 167.4 155.2 156.0 114.8 108.9 105.4 64.4

*Median  
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Total Contributions in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1,570.2 2,335.8 2,909.0 4,592.3 5,406.8 6,366.4 7,525.6 8,634.4 9,575.6 11,309.8

75th perc. 548.3 868.8 1,111.0 2,306.2 2,639.5 3,027.0 3,288.7 3,792.7 4,177.6 4,839.2

50th perc.* 0.0 0.0 0.0 794.9 977.2 974.8 955.3 1,151.4 1,285.5 1,603.9

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
Portfolio A 
 
Nominal Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 9,673.5 11,663.1 14,113.8 18,268.1 23,269.9 28,590.5 34,705.2 41,979.8 50,763.7 60,972.9

75th perc. 8,645.3 9,437.4 10,519.3 12,564.3 14,871.6 17,673.5 20,698.1 24,213.6 27,733.7 32,009.7

50th perc.* 8,109.0 8,370.7 8,646.5 9,525.3 10,567.7 11,713.7 12,764.3 14,040.9 15,419.2 17,251.7

25th perc. 8,109.0 7,931.0 7,630.6 7,361.0 7,072.0 6,943.5 6,583.3 6,291.6 6,065.0 6,259.6

5th perc. 7,308.4 6,106.4 4,578.5 2,790.3 1,311.1 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Real Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 9,370.6 10,954.1 12,943.4 15,686.2 19,565.1 23,491.1 28,022.1 33,438.1 38,804.7 44,565.1

75th perc. 8,417.9 8,980.8 9,718.5 10,895.0 12,749.2 14,858.2 16,844.7 19,505.2 21,772.4 24,537.9

50th perc.* 7,994.6 7,996.0 8,045.7 8,389.1 9,084.9 9,810.3 10,458.3 11,222.2 12,198.6 13,350.7

25th perc. 7,871.9 7,557.6 7,132.2 6,688.4 6,361.4 6,007.4 5,468.7 5,206.9 4,732.8 4,743.6

5th perc. 7,151.3 5,936.7 4,359.4 2,577.6 1,190.3 0.0 0.0 0.0 0.0 0.0

*Median  
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Nominal Returns in USD  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 14.2% 11.6% 10.2% 9.4% 9.2% 8.8% 8.5% 8.3% 8.2% 8.1%

75th perc. 9.5% 8.2% 7.9% 7.6% 7.3% 7.2% 7.1% 7.0% 7.0% 7.0%

50th perc.* 6.6% 6.4% 6.4% 6.3% 6.3% 6.3% 6.3% 6.2% 6.2% 6.1%

25th perc. 3.7% 4.5% 5.0% 5.1% 5.3% 5.3% 5.4% 5.4% 5.4% 5.4%

5th perc. 0.0% 1.8% 2.9% 3.5% 3.8% 4.1% 4.2% 4.3% 4.4% 4.4%

*Median  
 
 
Real Returns in USD 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 11.4% 8.7% 7.6% 6.8% 6.4% 6.1% 5.9% 5.7% 5.5% 5.4%

75th perc. 6.8% 5.7% 5.4% 5.0% 4.9% 4.8% 4.6% 4.5% 4.4% 4.3%

50th perc.* 4.1% 3.9% 3.9% 3.8% 3.8% 3.8% 3.8% 3.7% 3.7% 3.6%

25th perc. 1.2% 2.0% 2.5% 2.6% 2.8% 2.9% 2.9% 2.9% 2.9% 2.9%

5th perc. -2.4% -0.7% 0.5% 1.0% 1.4% 1.6% 1.8% 1.8% 1.9% 2.0%

*Median  
 
 
Withdrawals from returns in USD (millions)  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1,149.3 1,216.6 1,412.1 1,507.8 1,961.9 2,221.5 2,842.8 3,196.3 4,096.4 4,490.9

75th perc. 772.2 773.7 845.2 843.2 956.8 1,090.4 1,229.3 1,403.0 1,483.2 1,831.4

50th perc.* 532.7 493.4 521.3 496.4 551.8 554.2 551.6 578.9 630.5 697.6

25th perc. 301.4 251.1 275.1 224.8 221.3 197.7 158.4 137.8 112.9 85.7

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
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Additional Withdrawals in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 798.0 1,486.7 1,950.4 2,311.7 2,454.2 2,640.3 2,893.1 3,086.0 3,518.0 3,787.4

75th perc. 0.0 0.0 0.0 138.0 66.0 169.1 201.1 302.1 399.8 345.3

50th perc.* 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
Total Withdrawals in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1,496.1 1,955.0 2,456.2 2,731.7 2,897.6 3,358.3 3,751.4 4,290.2 4,829.9 5,342.8

75th perc. 864.6 993.2 1,160.1 1,260.1 1,421.4 1,641.9 1,896.1 2,094.8 2,464.7 2,652.4

50th perc.* 598.3 614.1 709.3 725.2 834.5 897.0 999.6 1,116.2 1,211.8 1,388.3

25th perc. 345.8 352.0 387.7 385.8 413.0 407.3 413.5 458.1 498.0 525.0

5th perc. 46.5 20.9 7.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Total Contributions in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1,570.2 2,335.8 2,909.0 4,592.3 5,406.8 6,366.4 7,525.6 8,634.4 9,575.6 11,309.8

75th perc. 548.3 868.8 1,111.0 2,306.2 2,639.5 3,027.0 3,288.7 3,792.7 4,177.6 4,839.2

50th perc.* 0.0 0.0 0.0 794.9 977.2 974.8 955.3 1,151.4 1,285.5 1,603.9

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
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Portfolio B 
 
Nominal Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 9,673.5 11,663.1 14,064.2 18,212.3 23,218.7 28,478.8 34,705.2 41,932.1 50,700.5 60,923.2

75th perc. 8,639.9 9,435.0 10,517.0 12,531.5 14,871.6 17,641.7 20,614.4 24,166.7 27,577.0 31,891.2

50th perc.* 8,109.0 8,358.6 8,642.5 9,519.5 10,541.9 11,680.5 12,678.1 13,943.1 15,360.1 17,158.9

25th perc. 8,109.0 7,894.9 7,605.7 7,353.5 7,031.4 6,900.8 6,534.4 6,251.4 5,994.4 6,192.8

5th perc. 7,282.2 6,071.2 4,578.5 2,773.3 1,265.2 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Real Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 9,367.2 10,954.1 12,902.1 15,686.2 19,520.8 23,459.1 28,007.6 33,376.0 38,756.0 44,496.3

75th perc. 8,412.7 8,973.1 9,710.9 10,869.8 12,686.4 14,813.3 16,796.7 19,420.2 21,702.7 24,458.8

50th perc.* 7,993.6 7,990.7 8,039.3 8,371.0 9,036.7 9,765.7 10,424.1 11,134.1 12,128.1 13,259.3

25th perc. 7,865.6 7,531.8 7,111.1 6,668.0 6,319.3 5,934.4 5,457.0 5,181.4 4,714.0 4,669.0

5th perc. 7,142.1 5,895.1 4,320.3 2,538.0 1,165.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Nominal Returns in USD  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 15.4% 12.6% 11.1% 10.0% 9.7% 9.3% 9.0% 8.8% 8.6% 8.5%

75th perc. 10.1% 8.7% 8.2% 7.9% 7.7% 7.6% 7.4% 7.3% 7.3% 7.2%

50th perc.* 6.8% 6.5% 6.5% 6.5% 6.5% 6.4% 6.4% 6.4% 6.4% 6.4%

25th perc. 3.4% 4.4% 4.9% 5.1% 5.3% 5.4% 5.5% 5.5% 5.6% 5.6%

5th perc. -0.8% 1.2% 2.6% 3.3% 3.7% 4.1% 4.1% 4.3% 4.4% 4.5%

*Median  
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Real Returns in USD 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 12.6% 9.7% 8.4% 7.5% 7.0% 6.7% 6.4% 6.2% 6.1% 5.9%

75th perc. 7.4% 6.1% 5.7% 5.4% 5.2% 5.1% 4.9% 4.8% 4.7% 4.6%

50th perc.* 4.2% 4.1% 4.0% 4.0% 4.0% 4.0% 3.9% 3.9% 3.9% 3.8%

25th perc. 0.9% 1.8% 2.5% 2.6% 2.8% 2.9% 3.0% 3.0% 3.0% 3.0%

5th perc. -3.4% -1.2% 0.2% 0.7% 1.1% 1.4% 1.6% 1.7% 1.9% 2.0%

*Median  
 
 
Withdrawals from returns in USD (millions)  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1,249.4 1,347.9 1,545.9 1,661.1 2,146.4 2,406.9 3,095.1 3,520.1 4,489.8 4,799.6

75th perc. 821.8 821.4 903.1 903.6 1,019.3 1,157.8 1,287.4 1,468.5 1,560.1 1,907.4

50th perc.* 548.6 504.7 535.6 503.5 561.3 556.8 546.9 581.7 625.5 710.7

25th perc. 273.7 227.1 251.5 199.6 187.3 175.4 114.8 106.9 82.0 57.8

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
Additional Withdrawals in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 798.0 1,486.7 1,950.4 2,311.7 2,454.2 2,640.3 2,893.1 3,086.0 3,518.0 3,787.4

75th perc. 0.0 0.0 0.0 138.0 66.0 169.1 201.1 302.1 399.8 345.3

50th perc.* 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
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Total Withdrawals in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1,596.4 2,013.1 2,506.6 2,793.0 2,977.5 3,475.6 3,966.2 4,416.2 5,139.5 5,553.1

75th perc. 918.4 1,057.5 1,231.0 1,339.8 1,502.9 1,735.7 2,004.9 2,202.9 2,590.5 2,772.9

50th perc.* 611.3 636.1 742.7 757.9 865.0 943.2 1,035.2 1,154.5 1,268.6 1,428.9

25th perc. 330.2 337.7 380.7 381.9 401.9 413.9 382.5 448.2 474.8 515.1

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Total Contributions in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1,570.2 2,335.8 2,909.0 4,592.3 5,406.8 6,366.4 7,525.6 8,634.4 9,575.6 11,309.8

75th perc. 548.3 868.8 1,111.0 2,306.2 2,639.5 3,027.0 3,288.7 3,792.7 4,177.6 4,839.2

50th perc.* 0.0 0.0 0.0 794.9 977.2 974.8 955.3 1,151.4 1,285.5 1,603.9

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Portfolio C 
 
Nominal Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 9,662.4 11,661.4 14,051.3 18,151.2 23,188.5 28,319.6 34,628.2 41,884.8 50,524.0 60,676.7

75th perc. 8,638.3 9,412.0 10,502.0 12,475.7 14,845.4 17,607.3 20,520.2 24,053.4 27,384.5 31,655.3

50th perc.* 8,109.0 8,349.0 8,610.1 9,498.5 10,507.6 11,591.5 12,574.5 13,905.6 15,256.8 17,040.9

25th perc. 8,109.0 7,847.9 7,550.3 7,309.1 6,985.9 6,838.3 6,457.6 6,157.9 5,863.5 6,039.7

5th perc. 7,282.2 6,039.8 4,531.5 2,763.5 1,215.6 0.0 0.0 0.0 0.0 0.0

*Median  
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Real Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 9,367.2 10,954.1 12,855.7 15,653.2 19,478.8 23,311.3 27,981.5 33,302.6 38,601.8 44,435.2

75th perc. 8,404.2 8,966.0 9,680.7 10,839.7 12,608.8 14,761.4 16,660.3 19,342.6 21,540.5 24,352.2

50th perc.* 7,990.0 7,974.7 8,020.4 8,312.5 8,968.4 9,733.4 10,312.0 11,086.2 12,067.0 13,116.9

25th perc. 7,858.4 7,489.2 7,063.6 6,618.5 6,256.8 5,851.9 5,411.3 5,149.4 4,633.2 4,608.5

5th perc. 7,113.0 5,835.4 4,298.1 2,489.8 1,154.2 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Nominal Returns in USD  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 17.1% 13.7% 12.1% 10.8% 10.4% 10.0% 9.5% 9.3% 9.1% 9.0%

75th perc. 10.8% 9.2% 8.7% 8.3% 8.1% 8.0% 7.8% 7.7% 7.6% 7.5%

50th perc.* 6.9% 6.6% 6.7% 6.6% 6.7% 6.6% 6.7% 6.6% 6.6% 6.5%

25th perc. 3.0% 4.1% 4.8% 5.1% 5.4% 5.4% 5.6% 5.6% 5.7% 5.7%

5th perc. -1.9% 0.4% 2.1% 3.0% 3.4% 3.9% 4.0% 4.1% 4.3% 4.5%

*Median  
 
 
Real Returns in USD 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 14.2% 10.9% 9.4% 8.3% 7.8% 7.3% 7.0% 6.8% 6.6% 6.5%

75th perc. 8.1% 6.7% 6.2% 5.8% 5.6% 5.5% 5.2% 5.2% 5.0% 4.9%

50th perc.* 4.3% 4.1% 4.2% 4.2% 4.2% 4.2% 4.1% 4.0% 4.1% 4.1%

25th perc. 0.6% 1.6% 2.4% 2.5% 2.8% 3.0% 3.0% 3.0% 3.1% 3.1%

5th perc. -4.3% -1.9% -0.3% 0.4% 0.8% 1.2% 1.5% 1.6% 1.8% 1.9%

*Median  
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Withdrawals from returns in USD (millions)  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1,385.5 1,512.1 1,702.2 1,854.5 2,341.8 2,661.4 3,381.3 3,773.8 4,888.0 5,244.4

75th perc. 874.4 877.9 959.9 954.5 1,094.8 1,245.2 1,349.5 1,559.5 1,645.6 1,991.2

50th perc.* 559.9 514.0 554.3 520.9 575.0 568.6 561.5 583.6 612.2 705.2

25th perc. 242.5 192.8 231.1 164.7 161.6 135.2 74.4 67.4 41.2 17.5

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
Additional Withdrawals in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 798.0 1,486.7 1,950.4 2,311.7 2,454.2 2,640.3 2,893.1 3,086.0 3,518.0 3,787.4

75th perc. 0.0 0.0 0.0 138.0 66.0 169.1 201.1 302.1 399.8 345.3

50th perc.* 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
Total Withdrawals in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1,703.1 2,073.1 2,592.1 2,870.7 3,119.1 3,630.2 4,160.8 4,669.9 5,499.4 5,907.2

75th perc. 973.4 1,137.5 1,320.9 1,435.6 1,599.2 1,827.5 2,110.2 2,282.2 2,723.4 2,908.7

50th perc.* 625.9 660.5 779.9 809.5 916.0 975.6 1,061.2 1,196.5 1,312.0 1,454.7

25th perc. 310.6 318.0 368.4 361.9 375.4 408.5 362.0 433.4 451.5 505.5

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
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Total Contributions in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1,570.2 2,335.8 2,909.0 4,592.3 5,406.8 6,366.4 7,525.6 8,634.4 9,575.6 11,309.8

75th perc. 548.3 868.8 1,111.0 2,306.2 2,639.5 3,027.0 3,288.7 3,792.7 4,177.6 4,839.2

50th perc.* 0.0 0.0 0.0 794.9 977.2 974.8 955.3 1,151.4 1,285.5 1,603.9

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
Portfolio D (Recommendation) 
 
Nominal Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 9,662.4 11,640.2 14,029.4 18,080.0 23,054.5 28,114.9 34,547.0 41,814.1 50,369.0 60,402.6

75th perc. 8,633.3 9,392.9 10,454.8 12,407.5 14,788.5 17,556.1 20,424.3 23,905.5 27,156.0 31,215.9

50th perc.* 8,109.0 8,313.5 8,555.5 9,417.7 10,431.7 11,477.6 12,428.2 13,806.4 15,102.6 16,865.8

25th perc. 8,109.0 7,794.9 7,499.7 7,251.1 6,911.6 6,759.0 6,367.6 6,078.8 5,754.3 5,859.5

5th perc. 7,224.2 6,022.7 4,448.2 2,660.9 1,184.9 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Real Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 9,363.7 10,939.6 12,802.9 15,636.0 19,403.9 23,275.6 27,950.3 33,030.3 38,235.8 44,291.4

75th perc. 8,400.9 8,951.1 9,641.3 10,787.3 12,575.2 14,702.6 16,524.0 19,244.5 21,409.7 24,012.7

50th perc.* 7,986.8 7,957.6 7,989.0 8,275.3 8,917.5 9,627.8 10,222.7 11,053.7 11,950.0 13,000.0

25th perc. 7,848.0 7,447.0 6,997.2 6,566.8 6,185.6 5,795.7 5,340.4 5,079.1 4,545.2 4,519.4

5th perc. 7,089.5 5,794.9 4,206.1 2,453.8 1,112.6 0.0 0.0 0.0 0.0 0.0

*Median  
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Nominal Returns in USD  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 18.7% 14.8% 13.1% 11.7% 11.2% 10.7% 10.2% 9.9% 9.7% 9.5%

75th perc. 11.5% 9.8% 9.1% 8.8% 8.5% 8.4% 8.2% 8.1% 7.9% 7.9%

50th perc.* 7.0% 6.7% 6.9% 6.8% 6.9% 6.9% 6.9% 6.8% 6.8% 6.8%

25th perc. 2.7% 3.9% 4.7% 5.0% 5.4% 5.5% 5.6% 5.7% 5.8% 5.8%

5th perc. -3.1% -0.4% 1.6% 2.6% 3.1% 3.7% 3.9% 4.0% 4.2% 4.5%

*Median  
 
 
Real Returns in USD 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 16.0% 12.3% 10.4% 9.2% 8.5% 8.0% 7.6% 7.4% 7.2% 7.0%

75th perc. 8.8% 7.1% 6.6% 6.3% 6.0% 5.9% 5.6% 5.6% 5.4% 5.3%

50th perc.* 4.5% 4.3% 4.4% 4.4% 4.4% 4.4% 4.3% 4.2% 4.3% 4.3%

25th perc. 0.1% 1.3% 2.2% 2.4% 2.8% 3.0% 3.1% 3.1% 3.1% 3.2%

5th perc. -5.5% -2.7% -0.8% -0.1% 0.5% 1.0% 1.3% 1.4% 1.7% 1.9%

*Median  
 
 
Withdrawals from returns in USD (millions)  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1,515.1 1,643.9 1,865.9 2,008.4 2,520.9 2,874.2 3,675.8 4,115.2 5,318.1 5,729.4

75th perc. 935.6 928.7 1,031.9 1,033.3 1,174.9 1,325.3 1,424.4 1,645.3 1,735.7 2,100.2

50th perc.* 570.0 524.1 574.8 536.0 593.9 561.9 564.2 585.6 606.7 711.9

25th perc. 215.1 154.8 209.5 131.8 129.6 110.8 41.5 29.5 4.9 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
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Additional Withdrawals in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 798.0 1,486.7 1,950.4 2,311.7 2,454.2 2,640.3 2,893.1 3,086.0 3,518.0 3,787.4

75th perc. 0.0 0.0 0.0 138.0 66.0 169.1 201.1 302.1 399.8 345.3

50th perc.* 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
Total Withdrawals in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1,811.8 2,139.6 2,656.5 2,969.3 3,291.2 3,755.2 4,414.1 4,995.4 5,842.6 6,229.4

75th perc. 1,034.7 1,218.0 1,402.2 1,524.3 1,673.4 1,907.7 2,184.1 2,391.0 2,827.4 3,018.0

50th perc.* 645.4 682.4 821.9 841.6 965.5 1,025.0 1,094.2 1,230.9 1,343.2 1,522.5

25th perc. 284.0 294.9 352.9 345.7 359.1 408.0 339.0 415.5 427.8 488.5

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Total Contributions in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1,570.2 2,335.8 2,909.0 4,592.3 5,406.8 6,366.4 7,525.6 8,634.4 9,575.6 11,309.8

75th perc. 548.3 868.8 1,111.0 2,306.2 2,639.5 3,027.0 3,288.7 3,792.7 4,177.6 4,839.2

50th perc.* 0.0 0.0 0.0 794.9 977.2 974.8 955.3 1,151.4 1,285.5 1,603.9

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
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Portfolio E 
 
Nominal Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 9,646.4 11,625.0 14,008.0 17,993.4 22,875.6 27,973.0 34,446.5 41,708.4 50,132.0 60,062.0

75th perc. 8,624.5 9,370.3 10,422.8 12,346.9 14,711.7 17,451.7 20,352.5 23,757.7 26,971.0 30,962.4

50th perc.* 8,109.0 8,269.4 8,521.5 9,372.5 10,346.3 11,403.4 12,259.8 13,669.6 14,946.2 16,643.7

25th perc. 8,109.0 7,746.6 7,444.6 7,182.0 6,828.0 6,677.4 6,287.8 5,946.9 5,625.7 5,723.5

5th perc. 7,170.1 6,016.3 4,367.6 2,593.6 1,114.8 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Real Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 9,339.1 10,902.7 12,783.4 15,586.6 19,276.4 23,141.9 27,828.4 32,890.0 38,075.2 44,087.6

75th perc. 8,384.7 8,923.4 9,603.0 10,750.2 12,536.6 14,609.0 16,482.1 19,078.3 21,214.0 23,798.2

50th perc.* 7,982.7 7,935.2 7,937.2 8,231.5 8,845.6 9,530.5 10,128.9 10,911.0 11,824.4 12,868.9

25th perc. 7,836.9 7,400.5 6,909.2 6,488.4 6,066.7 5,693.7 5,261.6 4,969.2 4,481.8 4,372.3

5th perc. 7,053.8 5,747.5 4,126.3 2,410.7 1,009.7 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Nominal Returns in USD  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 20.6% 16.1% 14.0% 12.6% 11.8% 11.3% 10.8% 10.5% 10.2% 10.0%

75th perc. 12.2% 10.4% 9.6% 9.2% 8.9% 8.8% 8.6% 8.4% 8.3% 8.2%

50th perc.* 7.1% 6.9% 7.1% 7.0% 7.1% 7.1% 7.1% 7.0% 7.0% 7.0%

25th perc. 2.3% 3.7% 4.6% 5.0% 5.3% 5.5% 5.6% 5.7% 5.8% 5.9%

5th perc. -4.2% -1.2% 1.1% 2.1% 2.9% 3.5% 3.7% 3.9% 4.1% 4.4%

*Median  
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Real Returns in USD 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 17.7% 13.5% 11.3% 9.9% 9.3% 8.7% 8.3% 8.0% 7.7% 7.5%

75th perc. 9.6% 7.7% 7.1% 6.7% 6.4% 6.2% 6.0% 5.9% 5.7% 5.6%

50th perc.* 4.6% 4.4% 4.5% 4.6% 4.6% 4.6% 4.5% 4.5% 4.5% 4.5%

25th perc. -0.3% 1.1% 2.2% 2.4% 2.8% 3.0% 3.1% 3.1% 3.2% 3.3%

5th perc. -6.7% -3.4% -1.4% -0.4% 0.3% 0.7% 1.1% 1.3% 1.6% 1.8%

*Median  
 
 
Withdrawals from returns in USD (millions)  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1,666.7 1,790.2 2,011.0 2,179.2 2,703.0 3,095.5 3,913.6 4,478.1 5,762.1 6,178.1

75th perc. 988.9 987.8 1,095.6 1,102.6 1,244.6 1,384.1 1,508.2 1,739.9 1,832.5 2,169.5

50th perc.* 575.6 535.7 591.3 552.0 585.0 575.0 566.4 588.5 618.1 712.4

25th perc. 183.2 119.5 182.4 102.5 100.5 81.0 6.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
Additional Withdrawals in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 798.0 1,486.7 1,950.4 2,311.7 2,454.2 2,640.3 2,893.1 3,086.0 3,518.0 3,787.4

75th perc. 0.0 0.0 0.0 138.0 66.0 169.1 201.1 302.1 399.8 345.3

50th perc.* 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 

stacey-johnson
Text Box
Government of Country X - Ministry of XXX

lisa-parson
Text Box



Strategic Asset Allocation Analysis Gobierno de Chile - Ministerio de Hacienda 

 

Services Provided by Mercer Investment Consulting, Inc. 

 

 

103 

 
Total Withdrawals in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1,940.6 2,243.8 2,810.4 3,065.5 3,443.7 3,875.2 4,623.2 5,220.1 6,095.4 6,718.5

75th perc. 1,112.7 1,295.5 1,477.3 1,599.9 1,782.8 2,004.9 2,270.2 2,491.9 2,875.2 3,150.2

50th perc.* 661.1 716.4 860.3 882.5 999.3 1,052.2 1,123.7 1,250.4 1,378.4 1,547.8

25th perc. 262.7 277.2 341.8 330.8 341.1 385.5 318.8 395.0 403.0 464.1

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Total Contributions in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1,570.2 2,335.8 2,909.0 4,592.3 5,406.8 6,366.4 7,525.6 8,634.4 9,575.6 11,309.8

75th perc. 548.3 868.8 1,111.0 2,306.2 2,639.5 3,027.0 3,288.7 3,792.7 4,177.6 4,839.2

50th perc.* 0.0 0.0 0.0 794.9 977.2 974.8 955.3 1,151.4 1,285.5 1,603.9

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
FUND Y 
 
Current Portfolio 
 
Nominal Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 2,309.3 3,295.5 4,427.1 5,709.4 7,233.6 8,981.5 11,000.2 13,350.7 16,082.8 19,086.6

75th perc. 2,188.2 3,099.5 4,142.9 5,302.7 6,631.8 8,109.0 9,795.6 11,679.5 13,781.8 16,087.0

50th perc.* 2,113.1 2,950.1 3,878.4 4,856.8 5,984.3 7,172.1 8,506.9 9,930.8 11,550.7 13,385.9

25th perc. 1,988.9 2,577.9 3,268.9 4,028.3 4,865.5 5,776.7 6,722.5 7,802.1 8,972.4 10,324.0

5th perc. 1,686.1 2,084.8 2,534.8 3,036.0 3,581.3 4,153.2 4,782.4 5,343.6 5,892.2 6,674.3

*Median  
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Real Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 2,254.4 3,149.4 4,117.6 5,177.4 6,395.3 7,786.7 9,250.6 11,029.9 12,803.1 15,004.7

75th perc. 2,136.7 2,943.2 3,827.6 4,776.2 5,817.4 6,952.3 8,151.7 9,514.0 10,960.8 12,570.1

50th perc.* 2,058.9 2,789.6 3,583.7 4,398.8 5,260.1 6,168.6 7,127.8 8,162.9 9,213.7 10,399.6

25th perc. 1,938.4 2,469.5 3,039.0 3,683.8 4,335.0 5,016.8 5,751.1 6,545.0 7,298.1 8,180.0

5th perc. 1,657.3 2,017.1 2,403.7 2,841.5 3,260.1 3,703.2 4,123.7 4,538.7 4,938.8 5,366.6

*Median  
 
 
Nominal Returns in USD 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 7.4% 6.1% 6.0% 6.1% 6.1% 6.2% 6.2% 6.2% 6.1% 6.2%

75th perc. 6.0% 5.5% 5.3% 5.3% 5.3% 5.3% 5.3% 5.2% 5.2% 5.2%

50th perc.* 5.1% 4.9% 4.9% 4.8% 4.8% 4.7% 4.7% 4.7% 4.7% 4.7%

25th perc. 4.2% 4.4% 4.5% 4.4% 4.4% 4.3% 4.3% 4.2% 4.3% 4.2%

5th perc. 2.6% 3.5% 3.9% 3.9% 3.8% 3.7% 3.7% 3.7% 3.7% 3.6%

*Median  
 
 
Real Returns in USD 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 5.6% 4.7% 4.5% 4.5% 4.4% 4.2% 4.2% 4.1% 3.9% 3.9%

75th perc. 3.9% 3.4% 3.3% 3.2% 3.1% 3.1% 3.1% 3.0% 2.9% 2.9%

50th perc.* 2.6% 2.4% 2.5% 2.4% 2.3% 2.3% 2.3% 2.3% 2.3% 2.3%

25th perc. 1.4% 1.5% 1.6% 1.6% 1.6% 1.6% 1.6% 1.6% 1.6% 1.6%

5th perc. -0.5% 0.1% 0.3% 0.4% 0.5% 0.5% 0.6% 0.6% 0.6% 0.6%

*Median  
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Total Contributions in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 895.9 963.2 1,068.7 1,176.3 1,322.0 1,492.3 1,694.0 1,916.3 2,190.1 2,489.9

75th perc. 772.6 833.8 909.8 995.5 1,110.6 1,215.3 1,338.1 1,478.1 1,630.2 1,812.6

50th perc.* 699.6 747.7 806.9 878.0 952.8 1,011.6 1,081.5 1,187.7 1,265.7 1,386.3

25th perc. 577.0 416.2 410.0 404.2 441.5 462.8 501.5 542.2 571.3 656.5

5th perc. 276.8 280.9 295.3 306.7 317.3 328.9 342.7 347.2 364.3 370.6

*Median  
 
 
Portfolio A [Recommendation 1 (Maintains Policy)] 
 
Nominal Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 2,405.4 3,529.1 4,842.5 6,366.0 8,202.1 10,380.5 12,735.2 15,692.6 19,068.0 23,103.9

75th perc. 2,250.4 3,222.4 4,362.5 5,640.3 7,149.8 8,880.5 10,801.9 13,012.8 15,572.3 18,381.4

50th perc.* 2,136.2 2,987.2 3,973.8 5,062.4 6,288.7 7,638.0 9,106.3 10,789.7 12,664.5 14,702.9

25th perc. 1,969.4 2,610.1 3,350.8 4,161.7 5,088.1 6,064.6 7,186.5 8,240.7 9,688.9 11,060.4

5th perc. 1,658.5 2,068.1 2,568.1 3,073.3 3,629.4 4,215.9 4,826.9 5,375.8 6,077.8 6,748.2

*Median  
 
 
Real Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 2,340.4 3,350.9 4,476.3 5,740.9 7,197.6 8,860.1 10,718.4 12,921.6 15,106.0 17,920.9

75th perc. 2,194.4 3,061.1 4,047.2 5,081.2 6,287.1 7,595.8 9,087.0 10,656.7 12,343.5 14,254.4

50th perc.* 2,078.9 2,843.6 3,693.0 4,564.1 5,548.2 6,586.6 7,670.7 8,869.6 10,178.1 11,571.9

25th perc. 1,928.1 2,499.0 3,149.5 3,794.9 4,538.0 5,286.4 6,127.2 6,932.9 7,839.4 8,914.0

5th perc. 1,628.6 2,004.0 2,426.2 2,868.6 3,321.6 3,740.9 4,193.0 4,566.4 5,028.1 5,579.9

*Median  
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Nominal Returns in USD  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 20.0% 15.5% 13.7% 12.2% 11.6% 11.0% 10.4% 10.2% 10.0% 9.8%

75th perc. 12.1% 10.1% 9.5% 9.0% 8.7% 8.6% 8.3% 8.2% 8.1% 8.0%

50th perc.* 7.4% 6.8% 7.0% 6.9% 7.0% 6.9% 6.9% 6.8% 6.8% 6.8%

25th perc. 2.4% 3.8% 4.6% 4.9% 5.3% 5.4% 5.5% 5.5% 5.7% 5.7%

5th perc. -3.7% -0.7% 1.2% 2.2% 2.8% 3.4% 3.6% 3.8% 4.0% 4.2%

*Median  
 
 
Real Returns in USD 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 17.0% 12.9% 10.9% 9.6% 8.8% 8.4% 7.9% 7.6% 7.4% 7.1%

75th perc. 9.4% 7.5% 6.9% 6.5% 6.2% 6.0% 5.7% 5.7% 5.5% 5.4%

50th perc.* 4.7% 4.4% 4.5% 4.5% 4.5% 4.5% 4.4% 4.3% 4.4% 4.3%

25th perc. 0.0% 1.2% 2.2% 2.5% 2.8% 2.9% 3.1% 3.0% 3.1% 3.2%

5th perc. -6.2% -3.0% -1.1% -0.3% 0.3% 0.8% 1.1% 1.4% 1.5% 1.8%

*Median  
 
 
Total Contributions in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 895.9 963.2 1,068.7 1,176.3 1,322.0 1,492.3 1,694.0 1,916.3 2,190.1 2,489.9

75th perc. 772.6 833.8 909.8 995.5 1,110.6 1,215.3 1,338.1 1,478.1 1,630.2 1,812.6

50th perc.* 699.6 747.7 806.9 878.0 952.8 1,011.6 1,081.5 1,187.7 1,265.7 1,386.3

25th perc. 577.0 416.2 410.0 404.2 441.5 462.8 501.5 542.2 571.3 656.5

5th perc. 276.8 280.9 295.3 306.7 317.3 328.9 342.7 347.2 364.3 370.6

*Median  
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Portfolio B 
 
Nominal Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 2,388.1 3,498.3 4,788.0 6,285.8 8,120.2 10,244.1 12,579.5 15,471.6 18,786.6 22,636.5

75th perc. 2,242.7 3,209.8 4,347.0 5,608.5 7,125.4 8,829.8 10,729.9 12,937.1 15,475.5 18,251.6

50th perc.* 2,135.0 2,989.4 3,978.9 5,065.0 6,294.4 7,634.5 9,093.2 10,808.2 12,681.7 14,797.4

25th perc. 1,976.7 2,607.7 3,355.3 4,190.6 5,082.1 6,075.3 7,188.7 8,250.3 9,655.7 11,205.4

5th perc. 1,666.0 2,077.4 2,584.7 3,099.5 3,650.5 4,233.6 4,867.8 5,452.3 6,160.4 6,817.0

*Median  
 
 
Real Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 2,331.6 3,324.8 4,451.5 5,699.0 7,154.0 8,773.3 10,641.3 12,741.1 15,142.2 17,825.8

75th perc. 2,188.1 3,052.1 4,029.8 5,071.9 6,273.7 7,568.5 8,995.0 10,552.5 12,290.6 14,169.3

50th perc.* 2,078.2 2,841.0 3,685.9 4,556.0 5,539.2 6,561.6 7,647.4 8,855.7 10,178.1 11,535.3

25th perc. 1,930.8 2,496.1 3,159.3 3,794.6 4,532.1 5,285.0 6,122.6 6,910.7 7,892.0 8,838.1

5th perc. 1,641.1 2,009.5 2,446.0 2,874.3 3,306.4 3,755.9 4,237.9 4,627.2 5,112.1 5,637.8

*Median  
 
 
Nominal Returns in USD  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 18.4% 14.7% 13.0% 11.6% 11.1% 10.6% 10.1% 9.9% 9.6% 9.4%

75th perc. 11.3% 9.7% 9.0% 8.8% 8.5% 8.4% 8.1% 8.0% 7.9% 7.9%

50th perc.* 6.9% 6.7% 7.0% 6.9% 6.9% 6.9% 6.8% 6.8% 6.8% 6.8%

25th perc. 2.8% 3.9% 4.7% 5.0% 5.4% 5.5% 5.6% 5.6% 5.7% 5.8%

5th perc. -2.6% -0.1% 1.8% 2.7% 3.2% 3.8% 4.0% 4.0% 4.2% 4.5%

*Median  
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Real Returns in USD 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 15.7% 12.0% 10.2% 9.2% 8.5% 7.9% 7.7% 7.4% 7.3% 7.0%

75th perc. 8.6% 7.0% 6.6% 6.2% 6.0% 5.8% 5.6% 5.6% 5.4% 5.3%

50th perc.* 4.4% 4.2% 4.3% 4.4% 4.4% 4.4% 4.3% 4.3% 4.3% 4.3%

25th perc. 0.2% 1.4% 2.2% 2.5% 2.8% 3.0% 3.1% 3.0% 3.1% 3.2%

5th perc. -5.2% -2.4% -0.7% 0.0% 0.6% 1.0% 1.2% 1.4% 1.6% 1.8%

*Median  
 
 
Total Contributions in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 895.9 963.2 1,068.7 1,176.3 1,322.0 1,492.3 1,694.0 1,916.3 2,190.1 2,489.9

75th perc. 772.6 833.8 909.8 995.5 1,110.6 1,215.3 1,338.1 1,478.1 1,630.2 1,812.6

50th perc.* 699.6 747.7 806.9 878.0 952.8 1,011.6 1,081.5 1,187.7 1,265.7 1,386.3

25th perc. 577.0 416.2 410.0 404.2 441.5 462.8 501.5 542.2 571.3 656.5

5th perc. 276.8 280.9 295.3 306.7 317.3 328.9 342.7 347.2 364.3 370.6

*Median  
 
 
Portfolio C 
 
Nominal Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 2,459.2 3,661.6 5,047.2 6,636.5 8,631.2 10,997.4 13,628.6 16,933.2 20,507.3 24,845.9

75th perc. 2,269.3 3,270.7 4,438.0 5,761.0 7,354.9 9,160.3 11,157.7 13,509.2 16,231.1 19,333.5

50th perc.* 2,137.1 2,996.1 3,990.4 5,113.8 6,391.3 7,733.9 9,260.0 11,099.8 13,030.0 15,203.2

25th perc. 1,955.4 2,604.7 3,388.5 4,187.6 5,103.3 6,127.0 7,288.7 8,436.6 9,784.1 11,307.8

5th perc. 1,648.8 2,043.2 2,552.2 3,062.6 3,621.0 4,193.1 4,776.6 5,332.4 6,061.0 6,769.7

*Median  
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Real Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 2,388.4 3,474.0 4,680.0 6,050.7 7,566.9 9,392.7 11,454.4 13,864.2 16,391.9 19,291.9

75th perc. 2,214.3 3,112.6 4,128.4 5,199.2 6,503.3 7,852.8 9,390.0 11,063.2 12,916.0 14,873.0

50th perc.* 2,082.0 2,847.8 3,705.3 4,598.5 5,615.4 6,680.5 7,815.3 9,092.9 10,385.0 11,891.0

25th perc. 1,909.8 2,489.6 3,173.0 3,811.8 4,580.7 5,313.3 6,180.1 6,946.2 7,965.6 9,022.0

5th perc. 1,617.4 1,975.4 2,417.3 2,822.4 3,281.4 3,712.7 4,134.7 4,482.3 4,965.7 5,444.9

*Median  
 
 
Nominal Returns in USD  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 25.7% 19.3% 16.9% 14.8% 13.8% 13.1% 12.5% 12.1% 11.7% 11.4%

75th perc. 14.0% 11.9% 10.9% 10.4% 10.0% 9.8% 9.5% 9.3% 9.2% 9.1%

50th perc.* 7.5% 7.3% 7.6% 7.6% 7.6% 7.6% 7.5% 7.4% 7.4% 7.4%

25th perc. 1.6% 3.2% 4.3% 4.8% 5.3% 5.4% 5.6% 5.7% 5.8% 5.9%

5th perc. -6.6% -2.6% -0.1% 1.1% 2.0% 2.7% 3.1% 3.4% 3.7% 4.0%

*Median  
 
 
Real Returns in USD 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 22.5% 16.4% 14.1% 12.2% 11.1% 10.4% 9.9% 9.5% 9.1% 8.9%

75th perc. 11.3% 9.2% 8.3% 7.8% 7.4% 7.2% 6.9% 6.8% 6.6% 6.4%

50th perc.* 5.0% 4.8% 5.0% 5.0% 5.0% 5.1% 5.0% 4.9% 4.9% 4.9%

25th perc. -0.9% 0.5% 1.9% 2.3% 2.7% 3.0% 3.1% 3.1% 3.3% 3.3%

5th perc. -8.8% -4.7% -2.6% -1.3% -0.5% 0.1% 0.6% 0.9% 1.2% 1.5%

*Median  
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Total Contributions in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 895.9 963.2 1,068.7 1,176.3 1,322.0 1,492.3 1,694.0 1,916.3 2,190.1 2,489.9

75th perc. 772.6 833.8 909.8 995.5 1,110.6 1,215.3 1,338.1 1,478.1 1,630.2 1,812.6

50th perc.* 699.6 747.7 806.9 878.0 952.8 1,011.6 1,081.5 1,187.7 1,265.7 1,386.3

25th perc. 577.0 416.2 410.0 404.2 441.5 462.8 501.5 542.2 571.3 656.5

5th perc. 276.8 280.9 295.3 306.7 317.3 328.9 342.7 347.2 364.3 370.6

*Median  
 
 
Portfolio D [Recommendation 2 (Relaxes Policy)] 
 
Nominal Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 2,479.9 3,701.1 5,116.2 6,752.1 8,809.5 11,181.5 13,892.3 17,287.8 21,017.2 25,515.1

75th perc. 2,276.3 3,286.3 4,466.8 5,811.4 7,425.2 9,247.3 11,286.5 13,629.3 16,405.6 19,547.8

50th perc.* 2,138.8 2,996.0 3,998.2 5,119.7 6,415.4 7,756.0 9,265.6 11,145.3 13,097.8 15,317.5

25th perc. 1,950.9 2,606.9 3,388.3 4,192.3 5,109.3 6,124.5 7,296.5 8,457.9 9,827.3 11,383.7

5th perc. 1,642.7 2,031.6 2,534.9 3,042.6 3,613.8 4,182.1 4,738.0 5,305.3 6,043.9 6,733.7

*Median  
 
 
Real Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 2,409.2 3,514.9 4,740.4 6,132.6 7,706.1 9,574.5 11,628.4 14,096.6 16,744.4 19,722.8

75th perc. 2,221.1 3,128.3 4,153.0 5,232.5 6,546.3 7,932.3 9,499.9 11,215.6 13,071.3 15,113.9

50th perc.* 2,081.0 2,853.3 3,714.4 4,607.6 5,626.6 6,704.9 7,841.0 9,170.5 10,441.7 11,987.5

25th perc. 1,904.5 2,494.9 3,172.8 3,826.9 4,582.3 5,317.9 6,167.1 6,976.7 7,976.2 9,061.5

5th perc. 1,610.8 1,967.6 2,410.2 2,819.9 3,249.2 3,691.1 4,115.3 4,465.9 4,945.3 5,411.3

*Median  
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Nominal Returns in USD  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 27.1% 20.4% 17.8% 15.6% 14.5% 13.7% 13.1% 12.6% 12.2% 11.9%

75th perc. 14.6% 12.5% 11.4% 10.8% 10.4% 10.1% 9.8% 9.6% 9.5% 9.4%

50th perc.* 7.7% 7.4% 7.8% 7.7% 7.8% 7.7% 7.6% 7.6% 7.6% 7.6%

25th perc. 1.2% 3.0% 4.2% 4.7% 5.2% 5.4% 5.6% 5.7% 5.9% 5.9%

5th perc. -7.5% -3.3% -0.6% 0.7% 1.7% 2.5% 2.8% 3.2% 3.5% 3.8%

*Median  
 
 
Real Returns in USD 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 24.0% 17.7% 15.0% 13.0% 11.7% 11.0% 10.5% 10.0% 9.6% 9.4%

75th perc. 11.9% 9.8% 8.8% 8.2% 7.7% 7.5% 7.2% 7.1% 6.9% 6.7%

50th perc.* 5.2% 4.9% 5.2% 5.1% 5.1% 5.2% 5.1% 5.0% 5.1% 5.0%

25th perc. -1.1% 0.3% 1.8% 2.2% 2.6% 2.9% 3.1% 3.1% 3.3% 3.4%

5th perc. -9.9% -5.4% -3.0% -1.8% -0.9% -0.1% 0.4% 0.7% 1.0% 1.3%

*Median  
 
 
Total Contributions in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 895.9 963.2 1,068.7 1,176.3 1,322.0 1,492.3 1,694.0 1,916.3 2,190.1 2,489.9

75th perc. 772.6 833.8 909.8 995.5 1,110.6 1,215.3 1,338.1 1,478.1 1,630.2 1,812.6

50th perc.* 699.6 747.7 806.9 878.0 952.8 1,011.6 1,081.5 1,187.7 1,265.7 1,386.3

25th perc. 577.0 416.2 410.0 404.2 441.5 462.8 501.5 542.2 571.3 656.5

5th perc. 276.8 280.9 295.3 306.7 317.3 328.9 342.7 347.2 364.3 370.6

*Median  
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Portfolio E 
 
Nominal Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 2,522.2 3,786.0 5,249.8 6,941.6 9,149.2 11,581.8 14,393.7 18,096.3 21,909.4 26,902.0

75th perc. 2,293.5 3,319.7 4,524.0 5,901.1 7,533.8 9,393.9 11,538.5 13,886.6 16,743.2 20,164.1

50th perc.* 2,138.9 2,998.9 4,012.1 5,134.5 6,452.7 7,843.7 9,358.5 11,246.1 13,203.4 15,567.4

25th perc. 1,944.2 2,599.2 3,387.1 4,190.0 5,102.9 6,141.7 7,269.1 8,478.4 9,790.1 11,411.2

5th perc. 1,623.4 2,024.4 2,511.4 3,016.4 3,555.8 4,130.2 4,691.8 5,214.6 5,938.3 6,652.8

*Median  
 
 
Real Value in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 2,454.6 3,601.7 4,864.5 6,346.5 7,971.3 9,933.7 12,081.9 14,602.8 17,515.6 20,588.4

75th perc. 2,237.3 3,158.2 4,199.6 5,312.2 6,649.2 8,086.9 9,706.4 11,473.3 13,393.4 15,501.1

50th perc.* 2,083.0 2,854.9 3,734.1 4,632.7 5,686.3 6,746.7 7,889.3 9,249.6 10,574.1 12,152.9

25th perc. 1,901.7 2,489.3 3,173.3 3,823.9 4,570.7 5,352.2 6,186.1 6,975.7 7,952.7 9,082.4

5th perc. 1,600.0 1,952.6 2,379.6 2,792.9 3,208.5 3,658.5 4,080.7 4,422.5 4,862.1 5,289.2

*Median  
 
 
Nominal Returns in USD  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 30.6% 22.7% 19.8% 17.2% 15.8% 14.9% 14.2% 13.7% 13.2% 12.8%

75th perc. 16.0% 13.5% 12.3% 11.6% 11.1% 10.8% 10.4% 10.2% 10.0% 9.9%

50th perc.* 8.0% 7.7% 8.1% 8.0% 8.1% 8.0% 7.9% 7.9% 7.9% 7.8%

25th perc. 0.6% 2.5% 4.0% 4.5% 5.1% 5.4% 5.5% 5.6% 5.8% 5.9%

5th perc. -9.4% -4.7% -1.7% -0.1% 1.0% 1.8% 2.3% 2.7% 3.1% 3.5%

*Median  
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Real Returns in USD 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 27.4% 19.8% 16.8% 14.5% 13.0% 12.4% 11.6% 11.1% 10.5% 10.3%

75th perc. 13.2% 10.8% 9.6% 9.1% 8.5% 8.2% 7.9% 7.7% 7.4% 7.2%

50th perc.* 5.5% 5.2% 5.4% 5.4% 5.5% 5.5% 5.4% 5.3% 5.3% 5.3%

25th perc. -1.7% 0.0% 1.5% 2.0% 2.5% 2.9% 3.1% 3.0% 3.2% 3.3%

5th perc. -11.8% -6.8% -3.9% -2.6% -1.4% -0.6% 0.0% 0.3% 0.8% 1.0%

*Median  
 
 
Total Contributions in USD (millions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 895.9 963.2 1,068.7 1,176.3 1,322.0 1,492.3 1,694.0 1,916.3 2,190.1 2,489.9

75th perc. 772.6 833.8 909.8 995.5 1,110.6 1,215.3 1,338.1 1,478.1 1,630.2 1,812.6

50th perc.* 699.6 747.7 806.9 878.0 952.8 1,011.6 1,081.5 1,187.7 1,265.7 1,386.3

25th perc. 577.0 416.2 410.0 404.2 441.5 462.8 501.5 542.2 571.3 656.5

5th perc. 276.8 280.9 295.3 306.7 317.3 328.9 342.7 347.2 364.3 370.6

*Median  
 
 
VIII. Monte-Carlo Simulation Results in Currency X Terms 
 
FUND X
 
Current Portfolio 
 
Nominal Value in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 5.5 6.3 7.6 9.9 12.3 15.0 18.6 22.8 27.3 31.6

75th perc. 4.8 5.1 5.6 6.7 8.0 9.4 11.0 12.6 14.8 16.9

50th perc.* 4.4 4.5 4.7 5.1 5.5 6.2 6.8 7.5 8.2 9.1

25th perc. 4.0 4.0 3.8 3.8 3.7 3.7 3.5 3.4 3.3 3.3

5th perc. 3.4 3.0 2.3 1.4 0.7 0.0 0.0 0.0 0.0 0.0

*Median  
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Real Value in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 5.3 5.9 6.8 8.3 10.1 12.1 14.3 16.8 19.9 22.5

75th perc. 4.6 4.8 5.1 5.7 6.5 7.6 8.7 9.7 10.9 12.3

50th perc.* 4.2 4.2 4.2 4.4 4.6 5.0 5.3 5.6 6.0 6.7

25th perc. 3.9 3.8 3.5 3.3 3.2 3.1 2.8 2.6 2.5 2.3

5th perc. 3.3 2.9 2.2 1.3 0.7 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Nominal Returns in Currency X 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 27.1% 20.6% 18.2% 16.6% 15.4% 14.9% 14.2% 13.5% 13.1% 13.0%

75th perc. 14.5% 11.9% 10.9% 10.3% 9.8% 9.6% 9.2% 9.0% 8.9% 8.7%

50th perc.* 6.4% 6.1% 6.2% 6.1% 6.0% 5.9% 6.0% 6.0% 6.0% 6.0%

25th perc. -1.7% 0.1% 1.2% 1.7% 2.0% 2.6% 2.9% 2.9% 3.0% 3.1%

5th perc. -15.4% -8.8% -6.7% -4.7% -3.7% -3.2% -2.3% -1.7% -1.4% -1.2%

*Median  
 
 
Real Returns in Currency X  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 23.6% 17.1% 14.7% 13.2% 12.3% 11.6% 10.9% 10.1% 9.8% 9.7%

75th perc. 11.2% 8.7% 7.8% 7.1% 6.7% 6.4% 6.1% 5.8% 5.7% 5.5%

50th perc.* 3.2% 3.0% 3.1% 3.0% 2.8% 2.8% 2.9% 2.9% 2.8% 2.7%

25th perc. -4.8% -3.0% -2.0% -1.3% -1.1% -0.7% -0.4% -0.3% -0.1% -0.1%

5th perc. -18.0% -12.1% -9.6% -7.5% -6.6% -6.1% -5.2% -4.7% -4.3% -4.0%

*Median  
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Withdrawals from returns in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.3 0.4 0.4 0.5 0.6 0.8 1.0 1.1 1.3 1.5

75th perc. 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.5 0.6 0.6

50th perc.* 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3

25th perc. 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

5th perc. 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Additional Withdrawals in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.4 0.8 1.0 1.2 1.3 1.4 1.5 1.6 1.9 2.1

75th perc. 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.2 0.2 0.2

50th perc.* 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Total Withdrawals in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.6 1.0 1.2 1.4 1.5 1.5 1.7 1.9 2.2 2.4

75th perc. 0.3 0.4 0.4 0.5 0.6 0.6 0.8 0.9 1.0 1.1

50th perc.* 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.6

25th perc. 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3

5th perc. 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0

*Median  
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Total Contributions in Currency X(trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.8 1.2 1.5 2.4 2.8 3.2 3.8 4.5 5.0 5.9

75th perc. 0.3 0.5 0.6 1.2 1.4 1.6 1.8 2.0 2.2 2.6

50th perc.* 0.0 0.0 0.0 0.4 0.5 0.5 0.5 0.6 0.7 0.9

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Efficient Mix Portfolio (Same Risk as Current Portfolio) 
 
Nominal Value in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 5.5 6.3 7.6 9.8 12.3 15.0 18.6 22.8 27.3 31.6

75th perc. 4.8 5.1 5.6 6.7 8.0 9.4 11.0 12.6 14.8 16.9

50th perc.* 4.4 4.5 4.7 5.1 5.5 6.2 6.8 7.4 8.1 9.1

25th perc. 4.0 4.0 3.8 3.8 3.7 3.7 3.5 3.4 3.3 3.2

5th perc. 3.4 3.0 2.3 1.4 0.7 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Real Value in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 5.3 5.9 6.8 8.3 10.1 12.1 14.3 16.8 19.8 22.5

75th perc. 4.6 4.8 5.1 5.7 6.5 7.6 8.7 9.7 10.9 12.3

50th perc.* 4.2 4.2 4.2 4.4 4.6 5.0 5.3 5.6 6.0 6.7

25th perc. 3.9 3.8 3.5 3.3 3.2 3.1 2.8 2.6 2.5 2.3

5th perc. 3.3 2.9 2.2 1.3 0.7 0.0 0.0 0.0 0.0 0.0

*Median  
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Nominal Returns in Currency X 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 27.8% 21.2% 18.8% 17.2% 16.0% 15.3% 14.6% 14.0% 13.5% 13.3%

75th perc. 15.1% 12.4% 11.4% 10.8% 10.3% 10.0% 9.7% 9.4% 9.4% 9.2%

50th perc.* 6.9% 6.7% 6.6% 6.6% 6.5% 6.4% 6.4% 6.5% 6.4% 6.5%

25th perc. -1.4% 0.5% 1.6% 2.2% 2.4% 3.1% 3.3% 3.4% 3.5% 3.6%

5th perc. -15.1% -8.6% -6.1% -4.4% -3.4% -2.6% -1.9% -1.3% -0.9% -0.7%

*Median  
 
 
Real Returns in Currency X  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 24.2% 17.7% 15.2% 13.6% 12.7% 12.0% 11.2% 10.6% 10.1% 10.2%

75th perc. 11.7% 9.2% 8.2% 7.5% 7.2% 6.8% 6.5% 6.2% 6.2% 6.0%

50th perc.* 3.8% 3.6% 3.5% 3.4% 3.3% 3.2% 3.3% 3.3% 3.2% 3.2%

25th perc. -4.3% -2.6% -1.6% -0.9% -0.7% -0.2% 0.1% 0.2% 0.3% 0.3%

5th perc. -17.8% -11.5% -9.1% -7.2% -6.3% -5.7% -4.8% -4.2% -3.9% -3.7%

*Median  
 
 
Withdrawals from returns in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.4 0.4 0.5 0.5 0.7 0.8 1.0 1.1 1.5 1.6

75th perc. 0.3 0.3 0.3 0.3 0.4 0.4 0.5 0.6 0.6 0.7

50th perc.* 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3

25th perc. 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1

5th perc. 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
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Additional Withdrawals in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.4 0.8 1.0 1.2 1.3 1.4 1.5 1.6 1.9 2.1

75th perc. 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.2 0.2 0.2

50th perc.* 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Total Withdrawals in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.6 1.0 1.2 1.4 1.4 1.6 1.7 1.9 2.2 2.4

75th perc. 0.3 0.4 0.5 0.5 0.6 0.7 0.8 0.9 1.1 1.2

50th perc.* 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.5 0.6 0.6

25th perc. 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3

5th perc. 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0

*Median  
 
 
Total Contributions in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.8 1.2 1.5 2.4 2.8 3.2 3.8 4.5 5.0 5.9

75th perc. 0.3 0.5 0.6 1.2 1.4 1.6 1.8 2.0 2.2 2.6

50th perc.* 0.0 0.0 0.0 0.4 0.5 0.5 0.5 0.6 0.7 0.9

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
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Portfolio A 
 
Nominal Value in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 5.5 6.3 7.6 9.8 12.2 15.0 18.5 22.7 27.1 31.3

75th perc. 4.8 5.1 5.6 6.7 8.0 9.4 11.0 12.6 14.7 16.7

50th perc.* 4.4 4.5 4.6 5.1 5.5 6.1 6.7 7.4 8.1 9.0

25th perc. 4.0 4.0 3.8 3.8 3.6 3.6 3.4 3.3 3.2 3.2

5th perc. 3.4 3.0 2.3 1.4 0.7 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Real Value in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 5.3 5.9 6.8 8.3 10.0 12.1 14.3 16.7 19.7 22.4

75th perc. 4.6 4.8 5.1 5.7 6.5 7.5 8.6 9.6 10.9 12.2

50th perc.* 4.2 4.2 4.2 4.4 4.6 5.0 5.3 5.5 6.0 6.6

25th perc. 3.9 3.7 3.5 3.3 3.1 3.0 2.8 2.6 2.4 2.3

5th perc. 3.3 2.9 2.2 1.3 0.6 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Nominal Returns in Currency X
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 30.4% 22.8% 20.2% 18.5% 17.5% 16.8% 15.8% 15.3% 14.6% 14.2%

75th perc. 16.7% 13.7% 12.6% 11.9% 11.4% 11.3% 10.9% 10.5% 10.5% 10.3%

50th perc.* 8.1% 7.7% 7.6% 7.6% 7.4% 7.4% 7.4% 7.4% 7.5% 7.4%

25th perc. -0.6% 1.3% 2.3% 2.9% 3.3% 3.9% 4.2% 4.2% 4.4% 4.5%

5th perc. -14.6% -8.2% -5.2% -3.6% -2.6% -1.8% -1.0% -0.6% -0.1% 0.2%

*Median  
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Real Returns in Currency X  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 26.9% 19.3% 16.7% 15.2% 13.8% 13.3% 12.2% 11.7% 11.1% 11.0%

75th perc. 13.4% 10.4% 9.4% 8.7% 8.4% 7.9% 7.6% 7.3% 7.2% 7.0%

50th perc.* 4.8% 4.4% 4.5% 4.4% 4.1% 4.2% 4.4% 4.3% 4.2% 4.1%

25th perc. -3.6% -1.8% -0.7% -0.1% 0.3% 0.8% 1.0% 1.1% 1.2% 1.3%

5th perc. -17.4% -11.3% -8.2% -6.6% -5.5% -4.7% -3.9% -3.4% -3.2% -2.8%

*Median  
 
 
Withdrawals from returns in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.6 0.7 0.8 0.8 1.0 1.1 1.5 1.7 2.2 2.4

75th perc. 0.4 0.4 0.4 0.4 0.5 0.6 0.7 0.7 0.8 0.9

50th perc.* 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4

25th perc. 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
Additional Withdrawals in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.4 0.8 1.0 1.2 1.3 1.4 1.5 1.6 1.9 2.1

75th perc. 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.2 0.2 0.2

50th perc.* 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
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Total Withdrawals in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.8 1.0 1.3 1.4 1.5 1.7 2.0 2.3 2.6 2.8

75th perc. 0.5 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.3 1.4

50th perc.* 0.3 0.3 0.4 0.4 0.4 0.5 0.5 0.6 0.6 0.7

25th perc. 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Total Contributions in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.8 1.2 1.5 2.4 2.8 3.2 3.8 4.5 5.0 5.9

75th perc. 0.3 0.5 0.6 1.2 1.4 1.6 1.8 2.0 2.2 2.6

50th perc.* 0.0 0.0 0.0 0.4 0.5 0.5 0.5 0.6 0.7 0.9

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Portfolio B 
 
Nominal Value in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 5.5 6.3 7.6 9.8 12.2 15.0 18.5 22.7 27.1 31.3

75th perc. 4.8 5.1 5.6 6.7 7.9 9.3 10.9 12.5 14.6 16.7

50th perc.* 4.4 4.5 4.6 5.0 5.5 6.1 6.7 7.3 8.0 9.0

25th perc. 4.0 4.0 3.8 3.8 3.6 3.6 3.4 3.2 3.2 3.1

5th perc. 3.4 3.0 2.3 1.4 0.7 0.0 0.0 0.0 0.0 0.0

*Median  
 
 

stacey-johnson
Text Box
Government of Country X - Ministry of XXX

lisa-parson
Text Box



Strategic Asset Allocation Analysis Gobierno de Chile - Ministerio de Hacienda 

 

Services Provided by Mercer Investment Consulting, Inc. 

 

 

122 

 
Real Value in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 5.3 5.9 6.8 8.3 10.0 12.1 14.3 16.7 19.6 22.4

75th perc. 4.6 4.8 5.1 5.7 6.5 7.5 8.6 9.6 10.8 12.1

50th perc.* 4.2 4.2 4.2 4.3 4.6 5.0 5.2 5.5 6.0 6.5

25th perc. 3.9 3.7 3.5 3.3 3.1 3.0 2.7 2.6 2.4 2.2

5th perc. 3.3 2.9 2.1 1.3 0.6 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Nominal Returns in Churrency X
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 31.0% 23.2% 20.8% 18.9% 18.0% 17.0% 16.0% 15.6% 14.9% 14.5%

75th perc. 16.8% 14.0% 12.9% 12.2% 11.7% 11.4% 11.3% 10.7% 10.7% 10.5%

50th perc.* 8.3% 7.8% 7.8% 7.7% 7.7% 7.5% 7.6% 7.6% 7.7% 7.7%

25th perc. -0.6% 1.3% 2.4% 3.0% 3.5% 4.1% 4.3% 4.4% 4.5% 4.8%

5th perc. -15.1% -8.3% -5.3% -3.6% -2.5% -1.8% -0.8% -0.3% 0.0% 0.4%

*Median  
 
 
Real Returns in Currency X  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 27.3% 19.7% 17.1% 15.6% 14.2% 13.5% 12.6% 12.0% 11.3% 11.2%

75th perc. 13.6% 10.7% 9.6% 8.9% 8.6% 8.1% 7.9% 7.6% 7.5% 7.2%

50th perc.* 5.0% 4.5% 4.6% 4.6% 4.3% 4.4% 4.5% 4.4% 4.4% 4.4%

25th perc. -3.7% -1.8% -0.6% 0.0% 0.5% 0.9% 1.1% 1.3% 1.4% 1.5%

5th perc. -17.6% -11.5% -8.2% -6.4% -5.6% -4.6% -3.8% -3.3% -2.9% -2.8%

*Median  
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Withdrawals from returns in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.7 0.7 0.8 0.9 1.1 1.3 1.7 1.9 2.4 2.6

75th perc. 0.4 0.4 0.5 0.5 0.5 0.6 0.7 0.8 0.8 1.0

50th perc.* 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4

25th perc. 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
Additional Withdrawals in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.4 0.8 1.0 1.2 1.3 1.4 1.5 1.6 1.9 2.1

75th perc. 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.2 0.2 0.2

50th perc.* 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Total Withdrawals in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.8 1.1 1.3 1.5 1.6 1.8 2.1 2.4 2.7 2.9

75th perc. 0.5 0.6 0.7 0.7 0.8 0.9 1.1 1.2 1.4 1.5

50th perc.* 0.3 0.3 0.4 0.4 0.5 0.5 0.6 0.6 0.7 0.7

25th perc. 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
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Total Contributions in Currency X(trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.8 1.2 1.5 2.4 2.8 3.2 3.8 4.5 5.0 5.9

75th perc. 0.3 0.5 0.6 1.2 1.4 1.6 1.8 2.0 2.2 2.6

50th perc.* 0.0 0.0 0.0 0.4 0.5 0.5 0.5 0.6 0.7 0.9

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Portfolio C 
 
Nominal Value in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 5.5 6.3 7.6 9.8 12.2 14.9 18.4 22.7 27.1 31.2

75th perc. 4.8 5.1 5.6 6.7 7.9 9.3 10.9 12.4 14.5 16.6

50th perc.* 4.3 4.5 4.6 5.0 5.4 6.1 6.6 7.3 8.0 8.9

25th perc. 4.0 3.9 3.8 3.7 3.6 3.6 3.4 3.2 3.1 3.1

5th perc. 3.4 3.0 2.3 1.4 0.6 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Real Value in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 5.3 5.9 6.8 8.3 10.0 12.1 14.2 16.6 19.6 22.3

75th perc. 4.6 4.8 5.1 5.7 6.5 7.5 8.5 9.6 10.7 12.0

50th perc.* 4.2 4.2 4.2 4.3 4.6 5.0 5.2 5.5 5.9 6.4

25th perc. 3.9 3.7 3.5 3.3 3.1 3.0 2.7 2.5 2.3 2.2

5th perc. 3.3 2.8 2.1 1.3 0.6 0.0 0.0 0.0 0.0 0.0

*Median  
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Nominal Returns in Currency X 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 31.9% 23.9% 21.5% 19.6% 18.3% 17.3% 16.3% 15.8% 15.3% 14.8%

75th perc. 17.2% 14.3% 13.3% 12.5% 12.0% 11.8% 11.5% 11.0% 10.9% 10.8%

50th perc.* 8.4% 7.9% 7.9% 7.9% 7.8% 7.7% 7.8% 7.8% 7.9% 7.9%

25th perc. -0.7% 1.3% 2.5% 3.2% 3.6% 4.2% 4.5% 4.7% 4.7% 4.9%

5th perc. -15.3% -8.6% -5.4% -3.5% -2.5% -1.8% -0.8% -0.2% 0.2% 0.5%

*Median  
 
 
Real Returns in Currency X  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 28.4% 20.4% 17.5% 16.1% 14.6% 13.8% 12.9% 12.3% 11.6% 11.4%

75th perc. 13.8% 11.0% 9.8% 9.2% 8.9% 8.3% 8.1% 7.9% 7.7% 7.5%

50th perc.* 5.1% 4.6% 4.8% 4.7% 4.5% 4.6% 4.7% 4.6% 4.7% 4.6%

25th perc. -3.7% -1.8% -0.6% 0.1% 0.6% 1.1% 1.3% 1.4% 1.7% 1.7%

5th perc. -17.8% -11.5% -8.2% -6.3% -5.5% -4.6% -3.8% -3.2% -2.9% -2.6%

*Median  
 
 
Withdrawals from returns in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.7 0.8 0.9 1.0 1.2 1.4 1.8 2.0 2.6 2.8

75th perc. 0.5 0.5 0.5 0.5 0.6 0.7 0.7 0.8 0.9 1.0

50th perc.* 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4

25th perc. 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
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Additional Withdrawals in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.4 0.8 1.0 1.2 1.3 1.4 1.5 1.6 1.9 2.1

75th perc. 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.2 0.2 0.2

50th perc.* 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Total Withdrawals in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.9 1.1 1.4 1.5 1.7 1.9 2.2 2.5 2.9 3.1

75th perc. 0.5 0.6 0.7 0.8 0.8 1.0 1.1 1.2 1.4 1.5

50th perc.* 0.3 0.4 0.4 0.4 0.5 0.5 0.6 0.6 0.7 0.8

25th perc. 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Total Contributions in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.8 1.2 1.5 2.4 2.8 3.2 3.8 4.5 5.0 5.9

75th perc. 0.3 0.5 0.6 1.2 1.4 1.6 1.8 2.0 2.2 2.6

50th perc.* 0.0 0.0 0.0 0.4 0.5 0.5 0.5 0.6 0.7 0.9

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
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Portfolio D (Recommendation) 
 
Nominal Value in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 5.4 6.3 7.6 9.8 12.2 14.9 18.2 22.6 27.0 31.0

75th perc. 4.8 5.1 5.6 6.6 7.9 9.3 10.8 12.4 14.4 16.4

50th perc.* 4.3 4.5 4.6 5.0 5.4 6.0 6.6 7.3 7.9 8.8

25th perc. 4.0 3.9 3.8 3.7 3.6 3.6 3.3 3.2 3.0 3.0

5th perc. 3.4 3.0 2.3 1.4 0.6 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Real Value in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 5.3 5.9 6.8 8.3 10.0 12.0 14.2 16.5 19.5 22.1

75th perc. 4.6 4.8 5.1 5.6 6.5 7.4 8.5 9.5 10.6 11.9

50th perc.* 4.2 4.2 4.2 4.3 4.5 4.9 5.2 5.4 5.9 6.4

25th perc. 3.9 3.7 3.5 3.2 3.0 3.0 2.7 2.5 2.3 2.2

5th perc. 3.3 2.8 2.1 1.2 0.6 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Nominal Returns in Currency X 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 32.5% 24.5% 22.1% 20.1% 18.6% 17.8% 16.7% 16.2% 15.6% 15.1%

75th perc. 17.6% 14.7% 13.6% 12.9% 12.4% 12.0% 11.7% 11.3% 11.2% 11.1%

50th perc.* 8.5% 7.9% 8.2% 8.2% 8.0% 8.0% 8.0% 8.0% 8.1% 8.1%

25th perc. -1.0% 1.2% 2.6% 3.2% 3.8% 4.4% 4.7% 4.8% 4.9% 5.1%

5th perc. -15.4% -8.8% -5.4% -3.5% -2.5% -1.7% -0.7% 0.0% 0.3% 0.6%

*Median  
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Real Returns in Currency X  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 29.2% 20.8% 18.3% 16.4% 15.0% 14.1% 13.3% 12.6% 12.0% 11.7%

75th perc. 14.4% 11.4% 10.1% 9.5% 9.1% 8.6% 8.4% 8.1% 7.9% 7.8%

50th perc.* 5.1% 4.7% 4.9% 5.0% 4.7% 4.8% 4.9% 4.8% 4.9% 4.8%

25th perc. -3.9% -2.0% -0.6% 0.1% 0.7% 1.2% 1.4% 1.6% 1.8% 1.9%

5th perc. -17.9% -11.3% -8.4% -6.3% -5.4% -4.6% -3.7% -3.1% -2.8% -2.4%

*Median  
 
 
Withdrawals from returns in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.8 0.9 1.0 1.1 1.3 1.5 2.0 2.2 2.9 3.0

75th perc. 0.5 0.5 0.5 0.5 0.6 0.7 0.8 0.9 0.9 1.1

50th perc.* 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4

25th perc. 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
Additional Withdrawals in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.4 0.8 1.0 1.2 1.3 1.4 1.5 1.6 1.9 2.1

75th perc. 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.2 0.2 0.2

50th perc.* 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
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Total Withdrawals in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1.0 1.1 1.4 1.6 1.7 2.0 2.4 2.6 3.1 3.3

75th perc. 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.3 1.5 1.6

50th perc.* 0.3 0.4 0.4 0.4 0.5 0.5 0.6 0.7 0.7 0.8

25th perc. 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Total Contributions in Currency X(trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.8 1.2 1.5 2.4 2.8 3.2 3.8 4.5 5.0 5.9

75th perc. 0.3 0.5 0.6 1.2 1.4 1.6 1.8 2.0 2.2 2.6

50th perc.* 0.0 0.0 0.0 0.4 0.5 0.5 0.5 0.6 0.7 0.9

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Portfolio E 
 
Nominal Value in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 5.4 6.3 7.6 9.8 12.1 14.8 18.1 22.6 27.0 30.8

75th perc. 4.8 5.1 5.6 6.6 7.8 9.2 10.7 12.3 14.3 16.3

50th perc.* 4.3 4.4 4.5 4.9 5.3 6.0 6.6 7.2 7.8 8.8

25th perc. 4.0 3.9 3.8 3.7 3.5 3.5 3.3 3.1 2.9 2.9

5th perc. 3.4 3.0 2.3 1.3 0.6 0.0 0.0 0.0 0.0 0.0

*Median  
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Real Value in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 5.3 5.9 6.8 8.3 9.9 11.9 14.1 16.4 19.5 22.1

75th perc. 4.6 4.8 5.1 5.6 6.4 7.4 8.5 9.5 10.6 11.8

50th perc.* 4.2 4.2 4.2 4.3 4.5 4.9 5.1 5.4 5.8 6.3

25th perc. 3.9 3.7 3.4 3.2 3.0 2.9 2.6 2.4 2.2 2.1

5th perc. 3.3 2.8 2.1 1.2 0.5 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Nominal Returns in Currency X
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 33.7% 25.4% 22.4% 20.6% 19.1% 18.3% 17.1% 16.6% 15.9% 15.4%

75th perc. 18.3% 15.1% 13.7% 13.1% 12.6% 12.3% 12.0% 11.6% 11.5% 11.4%

50th perc.* 8.5% 8.0% 8.4% 8.3% 8.2% 8.1% 8.2% 8.2% 8.4% 8.3%

25th perc. -1.0% 1.1% 2.6% 3.3% 4.0% 4.5% 4.8% 4.9% 5.0% 5.3%

5th perc. -15.8% -9.0% -5.5% -3.5% -2.5% -1.6% -0.6% 0.1% 0.3% 0.7%

*Median  
 
 
Real Returns in Currency X
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 29.8% 21.6% 18.8% 17.1% 15.6% 14.5% 13.5% 13.1% 12.3% 12.1%

75th perc. 15.0% 11.8% 10.3% 9.8% 9.3% 9.0% 8.6% 8.4% 8.2% 8.0%

50th perc.* 5.2% 4.8% 5.1% 5.0% 4.9% 5.0% 5.1% 4.9% 5.2% 5.0%

25th perc. -3.8% -1.9% -0.6% 0.2% 0.7% 1.4% 1.5% 1.7% 1.9% 2.0%

5th perc. -18.3% -11.7% -8.6% -6.4% -5.3% -4.6% -3.6% -3.1% -2.7% -2.3%

*Median  
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Withdrawals from returns in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.9 0.9 1.1 1.2 1.5 1.7 2.1 2.4 3.1 3.3

75th perc. 0.5 0.5 0.6 0.6 0.7 0.7 0.8 0.9 1.0 1.1

50th perc.* 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4

25th perc. 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
Additional Withdrawals in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.4 0.8 1.0 1.2 1.3 1.4 1.5 1.6 1.9 2.1

75th perc. 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.2 0.2 0.2

50th perc.* 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
Total Withdrawals in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1.0 1.2 1.5 1.6 1.8 2.1 2.5 2.7 3.3 3.5

75th perc. 0.6 0.7 0.8 0.9 0.9 1.1 1.2 1.3 1.5 1.7

50th perc.* 0.3 0.4 0.4 0.5 0.5 0.5 0.6 0.7 0.7 0.8

25th perc. 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
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Total Contributions in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.8 1.2 1.5 2.4 2.8 3.2 3.8 4.5 5.0 5.9

75th perc. 0.3 0.5 0.6 1.2 1.4 1.6 1.8 2.0 2.2 2.6

50th perc.* 0.0 0.0 0.0 0.4 0.5 0.5 0.5 0.6 0.7 0.9

25th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5th perc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

*Median  
 
 
FUND Y 
 
Current Portfolio 
 
Nominal Value in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1.3 1.8 2.5 3.2 4.1 5.0 6.1 7.3 9.0 10.5

75th perc. 1.2 1.6 2.2 2.8 3.5 4.3 5.2 6.1 7.3 8.5

50th perc.* 1.1 1.5 2.0 2.5 3.1 3.7 4.4 5.2 6.0 7.0

25th perc. 1.0 1.3 1.7 2.1 2.5 3.0 3.5 4.1 4.7 5.3

5th perc. 0.8 1.1 1.3 1.6 1.9 2.1 2.4 2.7 3.0 3.5

*Median  
 
 
Real Value in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1.2 1.7 2.3 2.8 3.4 4.2 4.9 5.7 6.8 7.6

75th perc. 1.1 1.5 2.0 2.5 3.0 3.6 4.2 4.8 5.5 6.2

50th perc.* 1.1 1.4 1.8 2.2 2.6 3.1 3.6 4.0 4.6 5.1

25th perc. 1.0 1.3 1.6 1.9 2.2 2.5 2.8 3.2 3.6 3.9

5th perc. 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.7

*Median  
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Nominal Returns in Currency X
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 27.1% 20.5% 18.2% 16.6% 15.4% 14.9% 14.1% 13.5% 13.1% 13.0%

75th perc. 14.5% 11.9% 10.9% 10.3% 9.8% 9.6% 9.2% 9.0% 8.9% 8.7%

50th perc.* 6.4% 6.1% 6.2% 6.1% 6.0% 5.9% 6.0% 6.0% 5.9% 6.0%

25th perc. -1.7% 0.1% 1.2% 1.7% 2.0% 2.6% 2.9% 2.9% 3.0% 3.1%

5th perc. -15.4% -8.9% -6.7% -4.7% -3.7% -3.2% -2.3% -1.7% -1.4% -1.2%

*Median  
 
 
Real Returns in Currency X
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 23.6% 17.1% 14.7% 13.2% 12.3% 11.6% 10.9% 10.1% 9.7% 9.6%

75th perc. 11.2% 8.7% 7.7% 7.1% 6.7% 6.4% 6.1% 5.8% 5.6% 5.5%

50th perc.* 3.2% 3.0% 3.1% 3.0% 2.8% 2.8% 2.9% 2.9% 2.8% 2.7%

25th perc. -4.8% -3.0% -2.0% -1.4% -1.1% -0.7% -0.4% -0.3% -0.1% -0.1%

5th perc. -18.0% -12.2% -9.6% -7.5% -6.6% -6.1% -5.3% -4.7% -4.3% -4.1%

*Median  
 
 
Total Contributions in Currency X
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.4 0.4 0.5 0.6 0.6 0.7 0.8 1.0 1.1 1.3

75th perc. 0.4 0.4 0.5 0.5 0.6 0.6 0.7 0.8 0.8 0.9

50th perc.* 0.4 0.4 0.4 0.5 0.5 0.5 0.6 0.6 0.7 0.7

25th perc. 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3

5th perc. 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

*Median  
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Portfolio A [Recommendation 1 (Maintains Policy)] 
 
Nominal Value in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1.3 1.9 2.7 3.5 4.5 5.7 7.0 8.6 10.5 12.5

75th perc. 1.2 1.7 2.3 3.0 3.8 4.7 5.7 6.8 8.2 9.7

50th perc.* 1.1 1.6 2.1 2.6 3.2 4.0 4.8 5.7 6.7 7.8

25th perc. 1.0 1.4 1.7 2.2 2.6 3.2 3.7 4.3 5.0 5.7

5th perc. 0.8 1.1 1.3 1.6 1.9 2.2 2.5 2.8 3.1 3.6

*Median  
 
 
Real Value in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1.3 1.8 2.4 3.1 3.8 4.7 5.6 6.6 7.8 9.0

75th perc. 1.2 1.6 2.1 2.6 3.2 3.9 4.6 5.3 6.2 7.0

50th perc.* 1.1 1.5 1.9 2.3 2.8 3.3 3.8 4.4 5.0 5.7

25th perc. 1.0 1.3 1.6 1.9 2.3 2.7 3.0 3.4 3.8 4.3

5th perc. 0.8 1.0 1.2 1.4 1.6 1.8 2.1 2.2 2.5 2.8

*Median  
 
 
Nominal Returns in Currency X 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 33.6% 25.2% 22.5% 20.4% 18.9% 18.0% 17.0% 16.3% 15.7% 15.2%

75th perc. 17.9% 15.0% 13.8% 12.9% 12.5% 12.1% 11.9% 11.5% 11.3% 11.2%

50th perc.* 8.6% 8.1% 8.2% 8.2% 8.1% 8.0% 8.1% 8.0% 8.2% 8.2%

25th perc. -0.8% 1.2% 2.6% 3.3% 3.9% 4.4% 4.6% 4.8% 4.8% 5.1%

5th perc. -15.8% -9.0% -5.6% -3.6% -2.6% -1.7% -0.6% -0.1% 0.3% 0.6%

*Median  
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Real Returns in Currency X
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 29.6% 21.1% 18.7% 16.7% 15.3% 14.2% 13.5% 12.7% 12.0% 11.8%

75th perc. 14.7% 11.6% 10.2% 9.6% 9.2% 8.8% 8.5% 8.2% 7.9% 7.8%

50th perc.* 5.3% 4.9% 5.0% 5.0% 4.8% 4.8% 5.0% 4.8% 4.9% 4.8%

25th perc. -3.8% -1.8% -0.6% 0.2% 0.7% 1.3% 1.4% 1.5% 1.7% 1.9%

5th perc. -18.2% -11.6% -8.5% -6.4% -5.5% -4.6% -3.6% -3.0% -2.9% -2.4%

*Median  
 
 
Total Contributions in Currency X
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.4 0.4 0.5 0.6 0.6 0.7 0.8 1.0 1.1 1.3

75th perc. 0.4 0.4 0.5 0.5 0.6 0.6 0.7 0.8 0.8 0.9

50th perc.* 0.4 0.4 0.4 0.5 0.5 0.5 0.6 0.6 0.7 0.7

25th perc. 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3

5th perc. 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

*Median  
 
 
Portfolio B 
 
Nominal Value in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1.3 1.9 2.7 3.5 4.5 5.6 6.9 8.4 10.4 12.3

75th perc. 1.2 1.7 2.3 3.0 3.8 4.7 5.7 6.8 8.2 9.6

50th perc.* 1.1 1.6 2.1 2.6 3.2 4.0 4.8 5.6 6.6 7.8

25th perc. 1.0 1.4 1.7 2.2 2.6 3.2 3.7 4.3 5.0 5.8

5th perc. 0.9 1.1 1.3 1.6 1.9 2.2 2.5 2.8 3.2 3.7

*Median  
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Real Value in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1.3 1.8 2.4 3.1 3.8 4.6 5.6 6.6 7.8 9.0

75th perc. 1.2 1.6 2.1 2.6 3.2 3.9 4.6 5.3 6.2 7.0

50th perc.* 1.1 1.5 1.9 2.3 2.8 3.3 3.8 4.4 5.0 5.7

25th perc. 1.0 1.3 1.6 1.9 2.3 2.6 3.0 3.4 3.8 4.2

5th perc. 0.8 1.0 1.2 1.4 1.6 1.9 2.1 2.2 2.5 2.8

*Median  
 
 
Nominal Returns in Currency X
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 32.7% 24.4% 21.8% 19.9% 18.5% 17.7% 16.6% 16.1% 15.4% 15.0%

75th perc. 17.7% 14.6% 13.5% 12.8% 12.3% 12.0% 11.7% 11.3% 11.2% 11.1%

50th perc.* 8.4% 7.8% 8.1% 8.1% 8.0% 7.9% 8.0% 8.0% 8.2% 8.1%

25th perc. -0.8% 1.3% 2.7% 3.2% 3.8% 4.4% 4.7% 4.7% 4.9% 5.1%

5th perc. -15.2% -8.7% -5.3% -3.4% -2.5% -1.8% -0.8% 0.0% 0.4% 0.7%

*Median  
 
 
Real Returns in Currency X  
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 28.8% 20.9% 18.1% 16.5% 15.0% 14.1% 13.2% 12.6% 12.0% 11.8%

75th perc. 14.3% 11.3% 10.1% 9.6% 9.1% 8.6% 8.3% 8.1% 7.9% 7.8%

50th perc.* 4.9% 4.7% 4.9% 4.9% 4.7% 4.8% 4.9% 4.8% 4.9% 4.8%

25th perc. -4.0% -1.9% -0.6% 0.1% 0.7% 1.2% 1.4% 1.5% 1.7% 1.9%

5th perc. -17.7% -11.5% -8.2% -6.4% -5.4% -4.5% -3.7% -3.2% -2.8% -2.4%

*Median  
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Total Contributions in Currency X
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.4 0.4 0.5 0.6 0.6 0.7 0.8 1.0 1.1 1.3

75th perc. 0.4 0.4 0.5 0.5 0.6 0.6 0.7 0.8 0.8 0.9

50th perc.* 0.4 0.4 0.4 0.5 0.5 0.5 0.6 0.6 0.7 0.7

25th perc. 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3

5th perc. 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

*Median  
 
 
Portfolio C 
 
Nominal Value in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1.3 2.0 2.8 3.7 4.7 6.0 7.4 9.2 11.3 13.5

75th perc. 1.2 1.7 2.4 3.1 3.9 4.9 5.9 7.1 8.6 10.1

50th perc.* 1.1 1.6 2.1 2.7 3.3 4.1 4.9 5.7 6.8 8.0

25th perc. 1.0 1.4 1.7 2.2 2.7 3.2 3.8 4.4 5.1 5.9

5th perc. 0.8 1.1 1.3 1.6 1.9 2.2 2.4 2.7 3.1 3.6

*Median  
 
 
Real Value in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1.3 1.9 2.5 3.2 4.0 5.0 6.0 7.0 8.3 9.8

75th perc. 1.2 1.6 2.1 2.7 3.3 4.0 4.8 5.5 6.5 7.4

50th perc.* 1.1 1.5 1.9 2.4 2.8 3.4 3.9 4.5 5.2 5.9

25th perc. 1.0 1.3 1.6 1.9 2.3 2.7 3.1 3.5 3.9 4.3

5th perc. 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.7

*Median  
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Nominal Returns in Currency X
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 37.1% 27.7% 24.5% 22.0% 20.2% 19.5% 18.3% 17.5% 16.7% 16.2%

75th perc. 19.5% 16.1% 14.5% 14.0% 13.4% 13.0% 12.7% 12.4% 12.1% 12.0%

50th perc.* 8.9% 8.6% 8.8% 8.7% 8.7% 8.6% 8.7% 8.7% 8.8% 8.8%

25th perc. -1.2% 1.1% 2.7% 3.6% 4.1% 4.8% 5.0% 5.0% 5.2% 5.6%

5th perc. -16.4% -9.6% -5.9% -3.6% -2.7% -1.6% -0.5% 0.1% 0.5% 1.0%

*Median  
 
 
Real Returns in Currency X
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 33.1% 23.9% 20.6% 18.5% 16.9% 15.7% 14.5% 14.0% 13.2% 12.8%

75th perc. 16.0% 12.6% 11.3% 10.7% 10.1% 9.8% 9.4% 9.1% 8.8% 8.8%

50th perc.* 5.4% 5.1% 5.4% 5.4% 5.3% 5.4% 5.5% 5.5% 5.6% 5.5%

25th perc. -4.1% -2.0% -0.6% 0.4% 1.0% 1.6% 1.7% 1.8% 2.0% 2.3%

5th perc. -18.9% -12.3% -8.7% -6.7% -5.5% -4.5% -3.5% -3.1% -2.7% -2.2%

*Median  
 
 
Total Contributions in Currency X
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.4 0.4 0.5 0.6 0.6 0.7 0.8 1.0 1.1 1.3

75th perc. 0.4 0.4 0.5 0.5 0.6 0.6 0.7 0.8 0.8 0.9

50th perc.* 0.4 0.4 0.4 0.5 0.5 0.5 0.6 0.6 0.7 0.7

25th perc. 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3

5th perc. 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

*Median  
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Portfolio D [Recommendation 2 (Relaxes Policy)] 
 
Nominal Value in Currency X (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1.3 2.0 2.8 3.7 4.8 6.1 7.6 9.4 11.6 13.8

75th perc. 1.2 1.7 2.4 3.1 3.9 4.9 6.0 7.2 8.7 10.2

50th perc.* 1.1 1.6 2.1 2.7 3.3 4.1 4.9 5.8 6.9 8.1

25th perc. 1.0 1.4 1.8 2.2 2.7 3.2 3.8 4.4 5.1 5.9

5th perc. 0.8 1.1 1.3 1.5 1.9 2.1 2.4 2.7 3.1 3.6

*Median  
 
 
Real Value in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1.3 1.9 2.6 3.3 4.1 5.1 6.1 7.2 8.6 10.0

75th perc. 1.2 1.6 2.2 2.7 3.4 4.1 4.8 5.6 6.6 7.5

50th perc.* 1.1 1.5 1.9 2.4 2.8 3.4 3.9 4.5 5.2 5.9

25th perc. 1.0 1.3 1.6 1.9 2.3 2.7 3.1 3.5 3.9 4.3

5th perc. 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.7

*Median  
 
 
Nominal Returns in Currency X
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 38.2% 28.6% 25.3% 22.5% 20.7% 20.0% 18.6% 17.9% 17.1% 16.5%

75th perc. 19.9% 16.6% 14.8% 14.4% 13.7% 13.2% 12.9% 12.7% 12.3% 12.2%

50th perc.* 9.0% 8.7% 8.8% 8.8% 8.8% 8.8% 8.8% 8.8% 8.9% 8.9%

25th perc. -1.4% 0.9% 2.7% 3.6% 4.2% 4.9% 5.0% 5.1% 5.3% 5.7%

5th perc. -16.9% -9.9% -6.0% -3.8% -2.8% -1.6% -0.5% 0.0% 0.5% 0.9%

*Median  
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Real Returns in Currency X
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 29.6% 21.1% 18.7% 16.7% 15.3% 14.2% 13.5% 12.7% 12.0% 11.8%

75th perc. 14.7% 11.6% 10.2% 9.6% 9.2% 8.8% 8.5% 8.2% 7.9% 7.8%

50th perc.* 5.3% 4.9% 5.0% 5.0% 4.8% 4.8% 5.0% 4.8% 4.9% 4.8%

25th perc. -3.8% -1.8% -0.6% 0.2% 0.7% 1.3% 1.4% 1.5% 1.7% 1.9%

5th perc. -18.2% -11.6% -8.5% -6.4% -5.5% -4.6% -3.6% -3.0% -2.9% -2.4%

*Median  
 
 
Total Contributions in Currency X
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.4 0.4 0.5 0.6 0.6 0.7 0.8 1.0 1.1 1.3

75th perc. 0.4 0.4 0.5 0.5 0.6 0.6 0.7 0.8 0.8 0.9

50th perc.* 0.4 0.4 0.4 0.5 0.5 0.5 0.6 0.6 0.7 0.7

25th perc. 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3

5th perc. 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

*Median  
 
 
Portfolio B 
 
Nominal Value in Currency (trillions) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1.3 1.9 2.7 3.5 4.5 5.6 6.9 8.4 10.4 12.3

75th perc. 1.2 1.7 2.3 3.0 3.8 4.7 5.7 6.8 8.2 9.6

50th perc.* 1.1 1.6 2.1 2.6 3.2 4.0 4.8 5.6 6.6 7.8

25th perc. 1.0 1.4 1.7 2.2 2.6 3.2 3.7 4.3 5.0 5.8

5th perc. 0.9 1.1 1.3 1.6 1.9 2.2 2.5 2.8 3.2 3.7

*Median  
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Real Value in Currency X (trillions ) 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1.3 1.9 2.6 3.4 4.2 5.3 6.3 7.5 8.9 10.6

75th perc. 1.2 1.6 2.2 2.8 3.4 4.1 4.9 5.7 6.7 7.7

50th perc.* 1.1 1.5 1.9 2.4 2.8 3.4 4.0 4.6 5.3 6.0

25th perc. 1.0 1.3 1.6 2.0 2.3 2.7 3.1 3.5 3.9 4.4

5th perc. 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.1 2.4 2.7

*Median  
 
 
Nominal Returns in Currency X 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 40.4% 30.4% 26.9% 23.9% 22.0% 20.8% 19.5% 18.9% 17.9% 17.3%

75th perc. 21.0% 17.2% 15.7% 14.8% 14.2% 13.8% 13.3% 13.1% 12.9% 12.6%

50th perc.* 9.2% 8.9% 9.1% 9.1% 9.1% 9.1% 9.1% 9.0% 9.1% 9.1%

25th perc. -1.6% 0.8% 2.6% 3.6% 4.3% 5.0% 5.1% 5.1% 5.4% 5.8%

5th perc. -17.5% -10.3% -6.5% -3.9% -3.1% -1.4% -0.7% -0.1% 0.4% 1.0%

*Median  
 
 
Real Returns in Currency X
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 36.4% 26.5% 23.2% 20.2% 18.3% 17.0% 15.9% 15.2% 14.4% 14.0%

75th perc. 17.4% 13.8% 12.4% 11.6% 10.8% 10.5% 10.1% 9.7% 9.5% 9.3%

50th perc.* 5.7% 5.7% 5.9% 5.8% 5.8% 5.8% 5.8% 5.8% 6.0% 5.9%

25th perc. -4.6% -2.1% -0.6% 0.4% 1.1% 1.7% 1.8% 2.0% 2.2% 2.5%

5th perc. -19.8% -12.9% -9.3% -6.9% -5.9% -4.4% -3.7% -3.2% -2.7% -2.3%

*Median  
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Total Contributions in Currency X
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.4 0.4 0.5 0.6 0.6 0.7 0.8 1.0 1.1 1.3

75th perc. 0.4 0.4 0.5 0.5 0.6 0.6 0.7 0.8 0.8 0.9

50th perc.* 0.4 0.4 0.4 0.5 0.5 0.5 0.6 0.6 0.7 0.7

25th perc. 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3

5th perc. 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

*Median  
 
 
Contributions as a Percentage of Country X GDP 
 
FUND X 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 1.0% 1.4% 1.5% 2.2% 2.3% 2.4% 2.4% 2.5% 2.5% 2.6%

75th perc. 0.4% 0.5% 0.6% 1.2% 1.2% 1.3% 1.3% 1.3% 1.4% 1.4%

50th perc.* 0.0% 0.0% 0.0% 0.4% 0.5% 0.5% 0.4% 0.4% 0.5% 0.5%

25th perc. 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

5th perc. 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

*Median  
 
 
FUND Y
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5%

75th perc. 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5%

50th perc.* 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5%

25th perc. 0.4% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%

5th perc. 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%

*Median  
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Withdrawals as a Percentage of Country X GDP 
 
FUND x 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 0.5% 1.0% 1.2% 1.4% 1.4% 1.4% 1.4% 1.5% 1.6% 1.7%

75th perc. 0.0% 0.0% 0.0% 0.1% 0.0% 0.1% 0.1% 0.1% 0.2% 0.1%

50th perc.* 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

25th perc. 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

5th perc. 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

*Median  
 
 
Economic Variables 
 
Expected Country X Real GDP Variations 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 9.4% 11.1% 11.7% 12.3% 12.6% 12.8% 12.8% 13.1% 13.4% 13.7%

75th perc. 6.6% 7.3% 7.6% 7.8% 8.1% 8.2% 8.3% 8.1% 8.2% 8.5%

50th perc.* 4.9% 5.0% 5.0% 5.0% 5.0% 5.0% 4.9% 5.0% 4.9% 5.1%

25th perc. 3.2% 2.8% 2.2% 2.0% 2.1% 1.9% 1.8% 1.8% 1.6% 1.7%

5th perc. 0.7% -0.7% -1.5% -1.9% -2.0% -2.7% -2.9% -2.6% -2.9% -3.1%

*Median  
 
 
Expected the Commodity Price Returns 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 54.8% 58.0% 53.7% 56.0% 59.2% 58.0% 55.7% 57.5% 57.0% 61.7%

75th perc. 23.6% 24.0% 22.3% 23.8% 24.9% 23.8% 22.2% 21.7% 23.0% 25.0%

50th perc.* 5.9% 5.1% 5.0% 4.6% 4.9% 4.5% 4.7% 3.8% 4.7% 5.3%

25th perc. -11.5% -11.1% -11.8% -12.8% -11.3% -12.4% -11.3% -12.1% -12.8% -11.8%

5th perc. -31.7% -31.3% -31.6% -33.1% -32.1% -32.0% -32.7% -33.4% -34.0% -33.0%

*Median  
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Country X Inflation 
 

Iteration # 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

95th perc. 5.3% 5.5% 5.8% 5.9% 5.8% 5.8% 5.9% 6.0% 6.0% 6.0%

75th perc. 3.9% 4.1% 4.2% 4.1% 4.2% 4.2% 4.3% 4.2% 4.3% 4.3%

50th perc.* 3.1% 3.1% 3.0% 3.0% 3.0% 3.0% 3.1% 3.1% 3.1% 3.1%

25th perc. 2.3% 2.1% 2.0% 2.0% 2.0% 1.9% 1.9% 2.0% 2.0% 1.9%

5th perc. 1.0% 0.6% 0.4% 0.4% 0.4% 0.2% 0.4% 0.4% 0.4% 0.3%

*Median  
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IX. Index Descriptions 
 
MSCI All Country World Index (ACWI) – Global Equity Index 
 
The MSCI All Country World Index is a global index, which measures the performance of 
stock markets in the United States, Europe, Canada, Australia, New Zealand, the Far East 
and the Emerging Markets.  In effect, this index combines the EAFE Index and the 
Emerging Markets Free Index in addition to Canada and the United States. As of 30 June, 
2007, the index was comprised of the following 49 countries: 
 
 
Developed Markets (89% of the MSCI ACWI Index as of June 30, 2007)  
 
Australia Denmark  Greece Japan Portugal Switzerland 

Austria Finland Hong Kong Netherlands Singapore United Kingdom 

Belgium France Ireland New Zealand Spain United States 

Canada Germany Italy  Norway  Sweden  
 
Emerging Markets (11% of the MSCI ACWI Index as of June 30, 2007)  
 
Argentina Colombia India Korea  Pakistan Russia Turkey  

Brazil  Czech Republic Indonesia  Malaysia  Peru South Africa Venezuela 

Chile Egypt Israel Mexico  Philippines  Taiwan  

China  Hungary Jordan Morocco Poland Thailand  
 
 
An independent group of country specialists employed by Capital International 
Perspectives S.A. in Geneva is responsible for the composition.  This group regularly 
monitors the index constituents and adds or deletes companies to maintain a representative 
sample. The index attempts to provide a representation of the industry compositions of the 
local markets covered and includes a representative sampling of large, medium and small 
capitalization companies.  The index is market -value-weighted and calculated both with net 
and gross dividends reinvested. 
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Lehman Global Treasury and other Government Related Securities Index – Short 
and Intermediate/Long Term Government Bond Index 
 

This index is a combination of Lehman Global Treasury and Lehman Government 
Related Securities Indices and tracks local and foreign currency sovereign debt and other 
government-related securities such as supranational and agency bonds. This composite 
index was created to better reflect the opportunity set in this space beyond that of Global 
Treasuries. It includes U.S., Pan-European, Asia -Pacific and investment grade emerging 
market debt. The maturity ranges of these indices are broad and customizable, but for 
purposes of this  particular case, this index is broken down into the following maturity 
ranges: 1-3 years, which represent the short portion of the index; and 3+ years, which 
represent securities with intermediate/long maturities.  
 
Lehman Global Aggregate Corporate Securities Index – Short and 
Intermediate/Long Term Corporate Bond Index 
 
This index tracks the local and foreign currency investment grade corporate debt of more 
than 15 countries deno minated in 6 currencies. It includes U.S., Pan-European, Asia-
Pacific and emerging market corporate debt. The maturity ranges of these indices are 
broad and customizable, but for purposes of this particular case, this index is broken 
down into the followin g maturity ranges: 1-3 years, which represent the short portion of 
the index; and 3+ years, which represent securities with intermediate/long maturities.  
 
Lehman Global Inflation-Linked Index  
 
The Global Inflation-Linked Index includes securities whose principal and income 
components are linked to an underlying inflation index. All the securities included in this 
index are issued by an investment grade sovereign in its local currency. Unlike most other 
fixed income indices that have a large number of constituents, this index is made up of 
only 78 securities spanning the maturity range. The small number of index constituents is 
due to the fact that it is a relatively new asset class.   
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FTSE Global ERPA/NAREIT Index – REIT Index (Used as a proxy for this asset 
class)  
 
The FTSE Global EPRA/NAREIT Real Estate Index is desi gned to track the performance 
of publicly listed Real Estate Investment Trusts (REITS) and related securities  
worldwide. Since an index for privately held real estate investments is not available, we 
are using this benchmark as a proxy for global real esta te to illustrate the corresponding 
characteristics of this segment of the market. It is important to note that this index 
generally tends to have higher volatility compared to a strategy consisting of privately -
held real estate investments.  
 
Merrill Lynch Global Government Bond Index –Global Government Bond Index 
 
This index is shown in this report to show an alternative Global Government Bond index 
that has longer than 10 years of track record. This index’s constituents are government 
issued fixed interest bonds denominated in the issuer’s local currency. The bonds are 
rated investment grade or above with at least one year maturity.  
 
Citigroup Three-Month U.S. Treasury Bills –Cash and Enhanced Cash Index 
 
The Citigroup 3-Month Treasury Bill Index is a monthly return equivalent of yield 
averages which are not marked to market.  The calculation methodology is as follows:  
 
1. Obtain discount yields for current month-end and two previous month-end dates.  For 
example the January return requires the rates at the end of January, December and 
November.  
2. Convert the discount rates to bond -equivalent yields.  
3. Compute the simple average of the bond-equivalent yields.  
4. Decompound to a monthly frequency using the actual number of days in the month in a 
365-day year.   
 
LIBOR Three-Month–Cash and Enhanced Cash Index 
 
LIBOR (London Inter -Bank Offered Rate) is based on rates that contributor banks in 
London offer each other for inter -bank deposits. This index is LIBOR for a 3 month 
deposit in U.S. Dollars during a given month.  
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X. Discount Rate and Duration Calculation 
 
Discount Rate Calculation 
 
An exercise is performed considering a benefit cash flow is due in a particular year and is 
assumed to be settled by investing in the zero coupon bond that matures in the sa me year. 
The amount invested equals the present value of benefit cash flow, discounted at the 
corresponding spot rate from a AA corporate yield curve . The basis for the discount rate 
is the equivalent level rate that discounts the benefit cash flow to the same present value.  
 
Example of the discounting exercise w here the equivalent level rate equaled 5.65%  
 

 
 
 

Mid-Point of 
Measurement Year

Citigroup 
Discount Curve 

Spot Rates

Citigroup 
Discounted Cash 

Flows

Single Rate 
Discounted Cash 

Flows
3/31/05 2.33% 8,773,569           8,634,346               
3/31/06 2.77% 8,638,771           8,287,544               
3/31/07 3.16% 8,326,716           7,844,189               
3/31/08 3.50% 8,312,539           7,733,909               
3/31/09 3.84% 8,335,893           7,710,580               
3/31/10 4.11% 8,311,896           7,667,615               
3/31/11 4.34% 8,248,766           7,607,180               

. . . .

. . . .

. . . .

. . . .
3/31/30 6.02% 3,973,528           4,337,561               
3/31/31 5.99% 3,667,724           3,989,048               
3/31/32 5.96% 3,458,500           3,748,089               
3/31/33 5.94% 3,212,136           3,469,324               
3/31/34 5.92% 24,811,883         26,714,853             

Total 220,002,578       220,002,578           
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Duration Calculation 
 
The duration calculation is a direct application of the Macauley formula. 
 
The Macaulay duration is the average time it takes to pay benefits, weighting each 
payment by the discounted value of the benefit paid at that time. The formula used in the 
exercise is as follows: 
 
 
 
 
C t = cash flow in year t 
i = interest rate 
 
 
The modified duration is the Macaulay duration divided by (1+i). It measures the 
percentage change in the liability in response to a change in interest rates of 1 percentage 
point. 
 
The equivalent single discount rate was selected for the calculation of duration. All other 
things being equal, the duration will increase as interest rates decline.  
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XI. Proposed Implementation Strategy 
 
FUND X 

Quarter 1 Quarter 2 Quarter 3 Quarter 4 Quarter 5

Current
Global Equity 0 % 5 % 10% 15% 20% 25%
Gbl Gov't Bonds - Short/Intermediate 66% 66% 57% 42% 30% 20%
Gbl Gov't Bonds - Long 0 % 0 % 0 % 0 % 0 % 0 %
Gbl Corp Bonds - Short/Intermediate 0 % 5 % 10% 15% 20% 25%
Gbl Corp Bonds - Long 0 % 5 % 10% 15% 17% 17%
Gbl Inflation Indexed Bonds 4 % 9 % 13% 13% 13% 13%
Gbl Cash/Enhanced Cash 30% 10% 0 % 0 % 0 % 0 %
Gbl Private Equity 0 % 0 % 0 % 0 % 0 % 0 %
Gbl Real Estate 0 % 0 % 0 % 0 % 0 % 0 %
Gbl Infrastructure 0 % 0 % 0 % 0 % 0 % 0 %
Gbl Absolute Return/Opportunistic 0 % 0 % 0 % 0 % 0 % 0 %

100% 100% 100% 100% 100% 100%

EXPOURE DESIRED
Global Equity 0 % 5 % 5 % 5 % 5 % 5 %
Gbl Gov't Bonds - Short/Intermediate 0 % 0 % 0 % 0 % 0 % 0 %
Gbl Gov't Bonds - Long 0 % 0 % 0 % 0 % 0 % 0 %
Gbl Corp Bonds - Short/Intermediate 0 % 5 % 5 % 5 % 5 % 5 %
Gbl Corp Bonds - Long 0 % 5 % 5 % 5 % 2 % 0 %
Gbl Inflation Indexed Bonds 0 % 5 % 4 % 0 % 0 % 0 %
Gbl Cash/Enhanced Cash 0 % 0 % 0 % 0 % 0 % 0 %
Gbl Private Equity 0 % 0 % 0 % 0 % 0 % 0 %
Gbl Real Estate 0 % 0 % 0 % 0 % 0 % 0 %
Gbl Infrastructure 0 % 0 % 0 % 0 % 0 % 0 %
Gbl Absolute Return/Opportunistic 0 % 0 % 0 % 0 % 0 % 0 %

Out of Cash 0 % 20% 10% 0 % 0 % 0 %
Out of Gbl Gov't Bonds - Short/Intermediate 0 % 0 % 9 % 15% 12% 10%

GLOBAL EQUITY 0 % 5 % 10% 15% 20% 25%
GLOBAL FIXED INCOME 100% 95% 90% 85% 80% 75%
GLOBAL ALTERNATIVES 0 % 0 % 0 % 0 % 0 % 0 %

 
 
 
 

Quarter 6 - Stage 1 Quarter 7 - Stage 2 Starts Quarter 8 Quarter 9 Quarter 10 - Transition 
Completed

OBJECTIVE

Recommendation
Global Equity 25% 25% 25% 25% 25% 25%
Gbl Gov't Bonds - Short/Intermediate 15% 10% 7 % 5 % 0 % 0%
Gbl Gov't Bonds - Long 0 % 0 % 0 % 0 % 0 % 0%
Gbl Corp Bonds - Short/Intermediate 30% 30% 30% 30% 30% 30%
Gbl Corp Bonds - Long 17% 17% 17% 17% 17% 17%
Gbl Inflation Indexed Bonds 13% 13% 13% 13% 13% 13%
Gbl Cash/Enhanced Cash 0 % 0 % 0 % 0 % 0 % 0%
Gbl Private Equity 0 % 0 % 0 % 0 % 5 % 5%
Gbl Real Estate 0 % 0 % 3 % 3 % 3 % 3%
Gbl Infrastructure 0 % 0 % 0 % 2 % 2 % 2%
Gbl Absolute Return/Opportunistic 0 % 5 % 5 % 5 % 5 % 5%

100% 100% 100% 100% 100% 100%

EXPOURE DESIRED
Global Equity 0 % 0 % 0 % 0 % 0 % 0%
Gbl Gov't Bonds - Short/Intermediate 0 % 0 % 0 % 0 % 0 % 0%
Gbl Gov't Bonds - Long 0 % 0 % 0 % 0 % 0 % 0%
Gbl Corp Bonds - Short/Intermediate 5 % 0 % 0 % 0 % 0 % 0%
Gbl Corp Bonds - Long 0 % 0 % 0 % 0 % 0 % 0%
Gbl Inflation Indexed Bonds 0 % 0 % 0 % 0 % 0 % 0%
Gbl Cash/Enhanced Cash 0 % 0 % 0 % 0 % 0 % 0%
Gbl Private Equity 0 % 0 % 0 % 0 % 5 % 0%
Gbl Real Estate 0 % 0 % 3 % 0 % 0 % 0%
Gbl Infrastructure 0 % 0 % 0 % 2 % 0 % 0%
Gbl Absolute Return/Opportunistic 0 % 5 % 0 % 0 % 0 % 0%

Out of Cash 0 % 0 % 0 % 0 % 0 % 0%
Out of Gbl Gov't Bonds - Short/Intermediate 5 % 5 % 3 % 2 % 5 % 0%

GLOBAL EQUITY 25% 25% 25% 25% 25% 25%
GLOBAL FIXED INCOME 75% 70% 67% 65% 60% 60%
GLOBAL ALTERNATIVES 0 % 5 % 8 % 10% 15% 15%
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FUND Y (Maintains Current Policy) 
Quarter 1 Quarter 2 Quarter 3 Quarter 4 Quarter 5

Current
Global Equity 0 % 5 % 10% 15% 20% 25%
Gbl Gov't Bonds - Short/Intermediate 66% 66% 66% 52% 37% 22%
Gbl Gov't Bonds - Long 0 % 5 % 10% 15% 20% 25%
Gbl Corp Bonds - Short/Intermediate 0 % 0 % 0 % 0 % 0 % 0 %
Gbl Corp Bonds - Long 0 % 0 % 0 % 0 % 0 % 0 %
Gbl Inflation Indexed Bonds 3 % 8 % 13% 18% 23% 28%
Gbl Cash/Enhanced Cash 31% 16% 1 % 0 % 0 % 0 %
Gbl Private Equity 0 % 0 % 0 % 0 % 0 % 0 %
Gbl Real Estate 0 % 0 % 0 % 0 % 0 % 0 %
Gbl Infrastructure 0 % 0 % 0 % 0 % 0 % 0 %
Gbl Absolute Return/Opportunistic 0 % 0 % 0 % 0 % 0 % 0 %

100% 100% 100% 100% 100% 100%

EXPOURE DESIRED
Global Equity 0 % 5 % 5 % 5 % 5 % 5 %
Gbl Gov't Bonds - Short/Intermediate 0 % 0 % 0 % 0 % 0 % 0 %
Gbl Gov't Bonds - Long 0 % 5 % 5 % 5 % 5 % 5 %
Gbl Corp Bonds - Short/Intermediate 0 % 0 % 0 % 0 % 0 % 0 %
Gbl Corp Bonds - Long 0 % 0 % 0 % 0 % 0 % 0 %
Gbl Inflation Indexed Bonds 0 % 5 % 5 % 5 % 5 % 5 %
Gbl Cash/Enhanced Cash 0 % 0 % 0 % 0 % 0 % 0 %
Gbl Private Equity 0 % 0 % 0 % 0 % 0 % 0 %
Gbl Real Estate 0 % 0 % 0 % 0 % 0 % 0 %
Gbl Infrastructure 0 % 0 % 0 % 0 % 0 % 0 %
Gbl Absolute Return/Opportunistic 0 % 0 % 0 % 0 % 0 % 0 %

Out of Cash 0 % 15% 15% 1 % 0 % 0 %
Out of Gbl Gov't Bonds - Short/Intermediate 0 % 0 % 0 % 15% 15% 15%

GLOBAL EQUITY 0 % 5 % 10% 15% 20% 25%
GLOBAL FIXED INCOME 100% 95% 90% 85% 80% 75%
GLOBAL ALTERNATIVES 0 % 0 % 0 % 0 % 0 % 0 %

 
 
 

Quarter 6 - Stage 1 Quarter 7 - Stage 2 Starts Quarter 8 Quarter 9 Quarter 10 - Transition 
Completed

OBJECTIVE

Recommendation
Global Equity 25% 25% 25% 25% 25% 25%
Gbl Gov't Bonds - Short/Intermediate 15% 12% 7 % 5 % 0 % 0%
Gbl Gov't Bonds - Long 30% 30% 30% 30% 30% 30%
Gbl Corp Bonds - Short/Intermediate 0 % 0 % 0 % 0 % 0 % 0%
Gbl Corp Bonds - Long 0 % 0 % 0 % 0 % 0 % 0%
Gbl Inflation Indexed Bonds 30% 30% 30% 30% 30% 30%
Gbl Cash/Enhanced Cash 0 % 0 % 0 % 0 % 0 % 0%
Gbl Private Equity 0 % 0 % 0 % 0 % 5 % 5%
Gbl Real Estate 0 % 0 % 5 % 5 % 5 % 5%
Gbl Infrastructure 0 % 0 % 0 % 2 % 2 % 2%
Gbl Absolute Return/Opportunistic 0 % 3 % 3 % 3 % 3 % 3%

100% 100% 100% 100% 100% 100%

EXPOURE DESIRED
Global Equity 0 % 0 % 0 % 0 % 0 % 0%
Gbl Gov't Bonds - Short/Intermediate 0 % 0 % 0 % 0 % 0 % 0%
Gbl Gov't Bonds - Long 5 % 0 % 0 % 0 % 0 % 0%
Gbl Corp Bonds - Short/Intermediate 0 % 0 % 0 % 0 % 0 % 0%
Gbl Corp Bonds - Long 0 % 0 % 0 % 0 % 0 % 0%
Gbl Inflation Indexed Bonds 2 % 0 % 0 % 0 % 0 % 0%
Gbl Cash/Enhanced Cash 0 % 0 % 0 % 0 % 0 % 0%
Gbl Private Equity 0 % 0 % 0 % 0 % 5 % 0%
Gbl Real Estate 0 % 0 % 5 % 0 % 0 % 0%
Gbl Infrastructure 0 % 0 % 0 % 2 % 0 % 0%
Gbl Absolute Return/Opportunistic 0 % 3 % 0 % 0 % 0 % 0%

Out of Cash 0 % 0 % 0 % 0 % 0 % 0%
Out of Gbl Gov't Bonds - Short/Intermediate 7 % 3 % 5 % 2 % 5 % 0%

GLOBAL EQUITY 25% 25% 25% 25% 25% 25%
GLOBAL FIXED INCOME 75% 72% 67% 65% 60% 60%
GLOBAL ALTERNATIVES 0 % 3 % 8 % 10% 15% 15%
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FUND Y (Relaxes Current Policy) 
Quarter 1 Quarter 2 Quarter 3 Quarter 4 Quarter 5 Quarter 6 - Stage 1 Quarter 7 

Current
Global Equity 0% 5% 10% 15% 20% 25% 30% 35%
Gbl Gov't Bonds - Short/Intermediate 66% 66% 66% 66% 57% 50% 40% 30%
Gbl Gov't Bonds - Long 0% 0% 0% 0% 0% 0% 0% 0%
Gbl Corp Bonds - Short/Intermediate 0% 5% 10% 15% 20% 25% 30% 35%
Gbl Corp Bonds - Long 0% 0% 0% 0% 0% 0% 0% 0%
Gbl Inflation Indexed Bonds 3% 3% 3% 3% 3% 0% 0% 0%
Gbl Cash/Enhanced Cash 31% 21% 11% 1% 0% 0% 0% 0%
Gbl Private Equity 0% 0% 0% 0% 0% 0% 0% 0%
Gbl Real Estate 0% 0% 0% 0% 0% 0% 0% 0%
Gbl Infrastructure 0% 0% 0% 0% 0% 0% 0% 0%
Gbl Absolute Return/Opportunistic 0% 0% 0% 0% 0% 0% 0% 0%

100% 100% 100% 100% 100% 100% 100% 100%

EXPOURE DESIRED
Global Equity 0% 5% 5% 5% 5% 5% 5% 5%
Gbl Gov't Bonds - Short/Intermediate 0% 0% 0% 0% 0% 0% 0% 0%
Gbl Gov't Bonds - Long 0% 0% 0% 0% 0% 0% 0% 0%
Gbl Corp Bonds - Short/Intermediate 0% 5% 5% 5% 5% 5% 5% 5%
Gbl Corp Bonds - Long 0% 0% 0% 0% 0% 0% 0% 0%
Gbl Inflation Indexed Bonds 0% 0% 0% 0% 0% 0% 0% 0%
Gbl Cash/Enhanced Cash 0% 0% 0% 0% 0% 0% 0% 0%
Gbl Private Equity 0% 0% 0% 0% 0% 0% 0% 0%
Gbl Real Estate 0% 0% 0% 0% 0% 0% 0% 0%
Gbl Infrastructure 0% 0% 0% 0% 0% 0% 0% 0%
Gbl Absolute Return/Opportunistic 0% 0% 0% 0% 0% 0% 0% 0%

Out of Cash 0% 10% 10% 10% 1% 0% 0% 0%
Out of Gbl Gov't Bonds - Short/Intermediate 0% 0% 0% 9% 9% 7% 10% 10%
Out of Inflation Indexed Bonds 0% 0% 0% 0% 3% 3% 0% 0%

GLOBAL EQUITY 0% 5% 10% 15% 20% 25% 30% 35%
GLOBAL FIXED INCOME 100% 95% 90% 85% 80% 75% 70% 65%
GLOBAL ALTERNATIVES 0% 0% 0% 0% 0% 0% 0% 0%

 
 
 

Quarter 8 Quarter 9 Quarter 10 -Stage 1 Quarter 11 - Stage 2 Starts Quarter 12 Quarter 13 - Transition 
Completed OBJECTIVE

Recommendation
Global Equity 40% 45% 50% 50% 50% 50% 50%
Gbl Gov't Bonds - Short/Intermediate 25% 20% 15% 10% 5 % 0 % 0%
Gbl Gov't Bonds - Long 0% 0% 0 % 0 % 0 % 0 % 0%
Gbl Corp Bonds - Short/Intermediate 35% 35% 35% 35% 35% 35% 35%
Gbl Corp Bonds - Long 0% 0% 0 % 0 % 0 % 0 % 0%
Gbl Inflation Indexed Bonds 0% 0% 0 % 0 % 0 % 0 % 0%
Gbl Cash/Enhanced Cash 0% 0% 0 % 0 % 0 % 0 % 0%
Gbl Private Equity 0% 0% 0 % 0 % 0 % 5 % 5%
Gbl Real Estate 0% 0% 0 % 0 % 5 % 5 % 5%
Gbl Infrastructure 0% 0% 0 % 0 % 0 % 0 % 0%
Gbl Absolute Return/Opportunistic 0% 0% 0 % 5 % 5 % 5 % 5%

100% 100% 100% 100% 100% 100% 100%

EXPOURE DESIRED
Global Equity 5% 5% 5 % 0 % 0 % 0 % 0%
Gbl Gov't Bonds - Short/Intermediate 0% 0% 0 % 0 % 0 % 0 % 0%
Gbl Gov't Bonds - Long 0% 0% 0 % 0 % 0 % 0 % 0%
Gbl Corp Bonds - Short/Intermediate 0% 0% 0 % 0 % 0 % 0 % 0%
Gbl Corp Bonds - Long 0% 0% 0 % 0 % 0 % 0 % 0%
Gbl Inflation Indexed Bonds 0% 0% 0 % 0 % 0 % 0 % 0%
Gbl Cash/Enhanced Cash 0% 0% 0 % 0 % 0 % 0 % 0%
Gbl Private Equity 0% 0% 0 % 0 % 0 % 5 % 0%
Gbl Real Estate 0% 0% 0 % 0 % 5 % 0 % 0%
Gbl Infrastructure 0% 0% 0 % 0 % 0 % 0 % 0%
Gbl Absolute Return/Opportunistic 0% 0% 0 % 5 % 0 % 0 % 0%

Out of Cash 0% 0% 0 % 0 % 0 % 0 % 0%
Out of Gbl Gov't Bonds - Short/Intermediate 5% 5% 5 % 5 % 5 % 5 % 100%
Out of Inflation Indexed Bonds 0% 0% 0 % 0 % 0 % 0 %

GLOBAL EQUITY 40% 45% 50% 50% 50% 50% 50%
GLOBAL FIXED INCOME 60% 55% 50% 45% 40% 35% 35%
GLOBAL ALTERNATIVES 0% 0% 0 % 5 % 10% 15% 15%
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Proposed Team 

Joshua R. Kevan, CFA – Senior Consultant, Principal  
Josh Kevan is a Senior Consultant with R.V. Kuhns & Associates, Inc. He is based in Boise, Idaho and is 
supported by our Portland office. Josh joined RVK in 2000. As a Senior Consultant he advises a diverse 
mix of clients that include defined benefit plans, defined contribution plans, insurance companies, and 
other special purpose funds. In addition to his consulting relationships, he is involved in the firm's 
investment manager research and due diligence efforts.  
 
Josh earned a Bachelor of Arts degree in Business from the University of Washington and holds the 
Chartered Financial Analyst designation. Josh is a shareholder, and also serves on the company's board 
of directors and its executive committee.  
 

A highly experienced team that strives for excellence in service quality 

Ronald L. Klotter, CFA – Director of Midwest Consulting,  Senior Consultant 
Ron Klotter is a Senior Consultant and of Midwest Consulting operations with R.V. Kuhns & Associates, 
Inc. and is located in our Chicago office.  Ron has 27 years of experience working in the investment 
consulting and investment management industries.  Prior to joining RVK, Ron most recently was a 
Principal at Hewitt EnnisKnupp in Chicago. Ron also has held senior investment management positions 
with Wellington Management Company, Brinson Partners/UBS, and INVESCO.  In addition to his 
consulting responsibilities, Ron has responsibility for coordinating and overseeing our Midwest 
consulting activities.   
 
Ron has extensive experience working with a wide range of clients, including endowments and 
foundations, corporations, and public entities.  Ron has conducted extensive research on several key 
topics in the investment consulting industry and is a frequent speaker at major industry conferences.  Ron 
earned his Bachelor of Science degree in Finance with honors from Miami University in Oxford, Ohio 
and a Master of Business Administration degree from Northwestern University in Evanston, Illinois. Ron 
holds the Chartered Financial Analyst designation.  He is a member of the CFA Institute and a member of 
the Chicago Society of Financial Analysts.  
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Proposed Team 

William Lee – Investment Associate 
William is an Investment Associate and is located in our Chicago office. Prior to joining RVK, he 
worked at Cambridge Associates as an international investment performance analyst. His responsibilities 
within that role included leading a cross-functional team in coordination of monthly and quarterly 
performance reporting for endowed institutions and high-net-worth private clients. William’s previous 
experience also includes working at The Proctor and Gamble Company as a Finance and Accounting 
Manager-Intern and experience with the Phi Kappa Tau Executive Offices as a senior project manager.  
 
William earned a Bachelor of Science in Business with a major in Finance and a minor in Chinese from 
the Farmer School of Business at Miami University, Oxford, Ohio. 

 

 

A highly experienced team that strives for excellence in service quality 

John P. McLaughlin, CFA – Consultant 
John joined R.V. Kuhns & Associates, Inc. in 2009 and currently serves as Consultant to a number of the 
firm’s public and private clients across a wide range of plan types. John is located in our Chicago, 
Illinois office. Prior to joining RVK, John worked for Russell Investments where he helped manage 
derivative portfolios for a number of Fortune 500 companies and state governments.  Additionally, John 
consulted nationally to investment management and advisory firms on strategic business issues in his 
previous role with Moss Adams LLP. He has also worked at Mercer Consulting, where he conducted 
research for executive compensation projects at publically traded clients.  
 
John graduated Magna Cum Laude from Seattle University, where he earned his Bachelor of Arts degree 
in Business Administration with a major in Finance and a minor in Economics.  John also holds the 
Chartered Financial Analyst designation. He is a member of the CFA Institute and the CFA Society of 
Chicago. 
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RVK Firm Overview 
RVK has a diversified client base covering 28 states and is one of the ten largest U.S 
investment consultants as measured by Pensions & Investments Age. 

 

Our sole business is evaluating, implementing and monitoring successful investment 
programs on behalf of our institutional clientele.   

 

RVK has no conflicts of interests and 100% of our revenue comes from cash payments 
from our clients. We accept no commissions and sell no services to investment 
managers.  

 

RVK headquarters are in Portland, Oregon, with large regional offices in Chicago and 
New York. 
 
RVK has embraced a strict code of ethics since its inception in 1985. 
 

National Resources 

Portland, OR  
Chicago, IL 
New York, NY 
Service Offices – Seattle, Los 
Angeles, Dallas, Boise 

Independent Ownership Structure 

100% Employee Owned 
11 Employee Principals 
Five Member Board of Directors 

Diverse Client Base 

430 + client plans nationally  
Various account sizes and client types 
Clients located in 28 states 
Over $1 Trillion in assets under 
advisement 
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General Consulting 

Trustee Education 
Investment Policy Review and Development 
Risk Budgeting 
Spending Analysis 
Asset Allocation Analysis 
Manager Search and Evaluation 
Manager Monitoring and Due Diligence 
Performance Reporting – Total Fund 
Performance Reporting – Alternative Asset Classes 
Manager Structure Studies 
Compliance Monitoring and Analysis 

Specialty Consulting 
Due Diligence & Pacing Studies 
Alternative Asset Due Diligence and Pacing 

Private Equity Fund of Funds   
Real Return Strategies 
Hedge Fund of Funds 

Stochastic Risk Analysis and Modeling 
Liability Driven Investing Studies 
Asset Liability Modeling 
Legislative Issues Support 
Strategic Planning and Organization Analysis 
Special Projects 

Defined Contribution Plan Solutions 

Plan Structure 
Industry Trend Analysis 
Third Party Administrator Evaluation 
Investment Selection and Monitoring 
Plan Operations and Platform Analysis 
Fiduciary Policy Development and Implementation 
Participant Education 

Investment Operations Solutions 

Securities Lending Program Development 
Trade Execution Analysis 
Compliance Monitoring 
Organizational and Compensation Analysis 
Trust/Custody Searches and Evaluation 
Prime Brokerage Due Diligence and Selection 
Cash Management Program Development 
Transition Management 

RVK provides full-service consulting solutions to assist clients 
in their roles as fiduciaries for the funds that they manage. 

RVK Firm Overview 
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RVK Firm Overview 
Representative Client List – Significant Public Fund Presence 

Public Fund Clients 
 

California Department of Human Resources - SPP 

City of Phoenix 401(a) & 457 Plans 

City of Phoenix Employees’ Retirement System 

City of Phoenix MERP & LTD Trusts 

Commissioners of the Land Office, State of OK 

Commonwealth of Pennsylvania State Employees’ 

Retirement System 

Employees Retirement System of Texas 

Kentucky Retirement System 

Memphis City Schools 

Montana State Board of Investments 

New Mexico State Investment Council 

New York State Common Retirement Fund 

 
    
 
 

 
 

Ohio Bureau of Workers' Compensation 

PERA of New Mexico 

Public Employees’ Retirement Assn. of Colorado 401 (k) 

San Diego Transit Corporation Employees’ Retirement Plan 

San Francisco Bay Area Rapid Transit District 

State of Michigan Retirement Systems 

State of New Jersey Department of Investment 

Teachers’ Retirement System of the State of Illinois 

Texas Municipal Retirement System 

University of Oklahoma 401(a), 403(b) and 457(b) Plans 

Wyoming State Treasurer’s Office 
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Collegial 

We foster a culture in which all employees respect each other and work together. 
We want people that are excited to come to work every day. 

 
Client Focused 

Everything we do is with our clients in mind. 
Investment consulting is our only business and source of revenue, and has our complete focus. 

 
Highest Ethical Standards 

We always adhere to our company Code of Ethics. 
An ethical focus permeates our organization. 

 
Employee Ownership and Objectivity 

RVK is 100% employee-owned and all owners must be active employees. 
Ownership will continue to be shared broadly within the organization. 

 

RVK Firm Overview 

Our Culture – How We Are Different 
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Highlights 

Chief 
Consulting 

Officer 

25 
Consultants

  

10 
Associate 

Consultants 

21 
Performance 
Measurement 

Analysts 

13  
Investment 
Associates 

Public Fund 
Specialist 

Director of 
Investment 
Manager 
Research 

 
12 

Dedicated 
Research 

Professionals 
 

Investment Consulting Company Operations 

RVK has significant depth of resources 

RVK Firm Overview 

RVK is well-staffed to provide both breadth and depth across key investment functions, 
such as investment consulting, manager research, and general investment  research. 

 
RVK maintains expected infrastructure to ensure operational excellence in the delivery of 
consulting services and financial management of the firm. 

 

Chief 
Operating 

Officer 

Chief 
Administrative/
Compliance 

Officer 

15 
Dedicated  

Fin. & Adm. 
Professionals 

Chief 
Information 

Officer 

  

 2  
Dedicated 

Technology 
Professionals 

 

 
2  

Dedicated 
Production 

Professionals 
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North Dakota Legacy Fund 

Investment 
Manager 
Research 

Defined 
Contribution 

Solutions Group 

Investment 
Operations 

Group 

Performance 
Measurement 
and Analytics 

 
 Ron Klotter – Senior Consultant 

Josh Kevan – Senior Consultant 
John McLaughlin – Consultant 

William Lee – Investment Associate 

RVK consulting team 
enables board members 
and staff to leverage the 
diverse capabilities of the 
entire firm. 

Team Consulting Model 

Consulting 
Practice 

The RVK team approach provides North Dakota Legacy Fund with 
direct access to all of RVK’s resources 
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RVK Capital Markets Research 

Jim M. Voytko – President, Chief Operating Officer, Director of Research, Senior 
Consultant, Principal 
Jim is President, COO, Director of Research, and a Senior Consultant with R.V. Kuhns & Associates, 
Inc. and is located in our Portland office. He joined the firm in 2004. Prior to joining RVK, Jim was the 
CEO/Executive Director of Oregon’s statewide pension system for all employees of state and local 
governments, police and fire, teachers and higher education, statewide retiree health care insurance 
program, and statewide 457 deferred compensation program. Jim also served on the five member Oregon 
Investment Committee, which directed the investment of all statewide funds including the Oregon PERS 
pension fund, Oregon’s 457 Plan and the state's Workers Compensation Fund, all totaling approximately 
$45 billion. Jim’s experience also includes serving as Director of Research for Paine Webber, CIO and 
Managing Director of PNC Asset Management Group/PNC Advisors, and the deputy director and Chief 
Operating Officer of PaineWebber’s Investment Banking Division. He has served as a trustee on 
corporate DB and DC plans and is member of the National Association of Business Economists and the 
Portland City Club. 
 
Jim earned his Bachelor of Arts degree from Carnegie Mellon University, a Master of Public 
Administration degree from the University of Washington, and Master of Public Policy degree from 
Harvard University. Jim is a shareholder of the firm. 

Jeremy Miller – Director of Capital Markets Research, Consultant 
Jeremy is a Consultant and the Director of Capital Markets Research. He joined R.V. Kuhns & 
Associates, Inc. in 2006. Jeremy is based in the greater Los Angeles area and is supported by our 
Portland office. He is responsible for client servicing across multiple Plan types, as well as general 
research, modeling, and project work. His previous experience includes a variety of financial consulting 
projects while at KPMG Consulting. 
  
Jeremy graduated from Yale University with a Master of Business Administration degree from the 
School of Management, as well as from Brigham Young University with a Bachelor of Science degree in 
Economics. 
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Capital Markets Assumptions 

Capital Markets (CM) assumptions are almost always wrong, especially for any 
short or intermediate time period.  What really matters is how “right” they are 
over the long run.  

“Relative” accuracy “well distributed” across the assumptions set is far more 
important than “barbell” accuracy—where some assumptions are “spot on” and 
others are far off.   

“Relative” accuracy “well distributed” across the assumptions set leads to well-
diversified portfolios.  “Barbell” accuracy produces the opposite—unbalanced, 
poorly diversified funds. 

Achieving “relative,” “well distributed” accuracy across a CM assumptions set, 
requires that every risk and return assumption needs to be “triangulated” to all 
other assumptions—particularly closely related ones. 

Absolute accuracy is still important –  
Return assumptions that are “too low” may lead to excessive risk taking in order to 
meet pre-determined return objectives. 

Return assumptions that are “too high” can lead to unsustainable spending policies. 
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Capital Markets Assumptions 

Forecast Period => 10 Years 

Trying to manage a large institutional portfolio to take advantage of one-year-
ahead economic and CM forecasts—called Tactical Asset Allocation (TAA)—is 
a dicey and expensive proposition that very few have done well. Markets move 
quickly, often much faster than assets can be shifted from one asset class to 
another.  A mistake can prove very costly. 

Long-Term Nature 
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RVK Assumption Setting Process 

A good set of CM assumptions is so critical to our core business, that we: 
Deploy a team of RVK professionals each year to focus on each asset class. 

Poll our consultants annually as to where they believe CM assumptions need 
review. 

Utilize historical data, current market data, financial theory, economic 
forecasts, product performance, and other factors to create our 
risk/return/correlation forecasts. 

Ensure that all of our consultants formally review, critique, and ultimately 
support our CM assumptions. 

Create a white paper and a PowerPoint presentation annually to support our 
CM assumptions and document their development. 

Test every revised assumptions set on real client portfolios before we put 
them into use, looking for anomalies, major changes in the fund’s asset 
allocation, or signs of reduced diversification—all potential warning signs of 
faulty assumptions. 
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Capital Market Assumptions 

Consultants are competitive and want to win business.  Using excessively high 
CM assumptions across the board is one way to win business by suggesting 
clients will earn high returns.   

 

Remember, these are forecasts only, and their chief purpose is to optimally 
structure the portfolio.  Well-structured funds are produced by “well-distributed 
accuracy” not simply “forecasting” higher returns.  And well-structured funds 
end up with higher long-term returns and lower risk. 

 

A well-structured and well-executed fund will produce the highest returns the 
markets will allow—regardless of what consultants forecast for total return. 

 

RVK does not manage assets and does not offer investment products and our 
capital markets assumptions are unbiased by potentially conflicted activities.  

 

What a client should keep in mind when evaluating… 
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Capital Market Assumptions 
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RVK’s 2012 CM Assumptions 

Blue highlighted cells indicate values are being calculated based on a roll up of underlying asset classes.

Global Equity is a combination of 45% Broad US Equity and 55% Broad International Equity.

Broad US Equity is a combination of 82% Large/Mid Cap US Equity and 18% Small Cap US Equity.

Broad International Equity is a combination of 67.5% Dev'd Large/Mid Cap Int 'l Equity, 9.4% Dev'd Small Cap Int 'l Equity, and 23.2% Emerging Markets Equity.

Diversified Inflation Strategies is a combination of 1/3 TIPS, 1/3 Global REITs, and 1/3 Commodities.

Asset Class Return 
(Arithmetic)

Standard
Deviation

Return
(Compound)

Return 
(Arithmetic)

Standard
Deviation

Return
(Compound)

Return 
(Arithmetic)

Standard
Deviation

Return
(Compound)

Global Equity 8.45% 18.45% 6.91% 8.35% 18.80% 6.75% -0.10% 0.35% -0.16%

Large/Mid Cap US Equity 8.00% 17.75% 6.57% 7.75% 17.75% 6.32% -0.25% 0.00% -0.25%

Small Cap US Equity 8.75% 21.75% 6.64% 8.50% 21.25% 6.48% -0.25% -0.50% -0.16%

Broad US Equity 8.15% 18.10% 6.67% 7.90% 17.95% 6.44% -0.25% -0.15% -0.23%

Dev'd Large/Mid Cap Int'l Equity 8.00% 18.75% 6.41% 8.00% 19.00% 6.37% 0.00% 0.25% -0.04%

Dev'd Small Cap Int'l Equity 8.75% 22.75% 6.45% 8.75% 23.00% 6.40% 0.00% 0.25% -0.05%

Emerging Markets Equity 10.50% 28.50% 7.00% 10.50% 29.00% 6.88% 0.00% 0.50% -0.12%

Broad International Equity 8.65% 20.10% 6.84% 8.65% 20.80% 6.71% 0.00% 0.70% -0.13%

Intermediate Duration Fixed Income 4.50% 5.50% 4.36% 4.25% 5.75% 4.09% -0.25% 0.25% -0.26%

Non-US Dev'd Sovereign Fixed Income UH 4.25% 9.75% 3.80% 4.00% 10.00% 3.52% -0.25% 0.25% -0.27%

TIPS 4.25% 5.75% 4.09% 4.00% 5.75% 3.84% -0.25% 0.00% -0.25%

Low Duration Fixed Income 3.00% 3.50% 2.94% 2.50% 3.50% 2.44% -0.50% 0.00% -0.50%

Long Duration Fixed Income 5.25% 10.50% 4.73% 4.75% 11.50% 4.12% -0.50% 1.00% -0.61%

High Yield 6.75% 14.50% 5.78% 7.25% 15.00% 6.22% 0.50% 0.50% 0.44%

Diversified Inflation Strategies 6.25% 11.25% 5.66% 6.20% 11.40% 5.59% -0.05% 0.15% -0.07%

Commodities 7.25% 19.75% 5.48% 7.00% 19.75% 5.22% -0.25% 0.00% -0.25%

Core Real Estate 7.00% 12.50% 6.28% 7.00% 12.50% 6.28% 0.00% 0.00% 0.00%

Non-Core Real Estate 10.00% 21.50% 7.96% 10.00% 22.50% 7.77% 0.00% 1.00% -0.19%

Global REITs 7.25% 18.00% 5.77% 7.50% 18.00% 6.02% 0.25% 0.00% 0.25%

Absolute Return FoF - Multi Strategy 7.50% 9.00% 7.13% 7.00% 9.50% 6.58% -0.50% 0.50% -0.54%

Private Equity 12.25% 30.25% 8.38% 11.75% 30.25% 7.87% -0.50% 0.00% -0.52%

Cash Equivalents 2.25% 3.00% 2.21% 2.25% 3.00% 2.21% 0.00% 0.00% 0.00%

US Inflation 2.50% 3.00% 2.46% 2.50% 3.00% 2.46% 0.00% 0.00% 0.00%

2011 2012 Change (2012 - 2011)
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RVK’s 2012 Correlation Matrix 
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Global Equity 1.00 0.93 0.86 0.95 0.96 0.91 0.87 0.97 0.01 0.23 0.10 -0.08 0.01 0.69 0.73 0.38 0.27 0.81 0.69 0.46 0.76 -0.04 0.05

Large/Mid Cap US Equity 0.93 1.00 0.85 0.99 0.84 0.75 0.75 0.83 0.22 0.06 0.06 0.14 0.23 0.60 0.62 0.28 0.25 0.69 0.49 0.32 0.72 0.04 0.01

Small Cap US Equity 0.86 0.85 1.00 0.89 0.76 0.75 0.74 0.79 0.11 -0.01 0.02 0.05 0.10 0.62 0.63 0.22 0.17 0.68 0.49 0.33 0.70 -0.01 -0.01

Broad US Equity 0.95 0.99 0.89 1.00 0.85 0.77 0.77 0.84 0.20 0.05 0.06 0.12 0.19 0.62 0.64 0.29 0.24 0.71 0.51 0.34 0.73 0.03 -0.01

Dev'd Large/Mid Int'l Equity 0.96 0.84 0.76 0.85 1.00 0.95 0.82 0.99 0.02 0.33 0.12 -0.06 0.03 0.65 0.73 0.38 0.26 0.80 0.66 0.47 0.71 -0.05 0.04

Dev'd Small Int'l Equity 0.91 0.75 0.75 0.77 0.95 1.00 0.85 0.93 0.08 0.36 0.20 -0.04 0.10 0.70 0.79 0.42 0.27 0.81 0.73 0.57 0.62 -0.12 0.10

Emerging Markets Equity 0.87 0.75 0.74 0.77 0.82 0.85 1.00 0.88 -0.02 0.15 0.13 -0.10 -0.01 0.64 0.72 0.28 0.18 0.75 0.70 0.48 0.64 -0.11 0.05

Broad International Equity 0.97 0.83 0.79 0.84 0.99 0.93 0.88 1.00 0.01 0.31 0.14 -0.07 0.02 0.68 0.76 0.37 0.24 0.81 0.71 0.51 0.72 -0.08 0.06

Int. Duration Fixed Income 0.01 0.22 0.11 0.20 0.02 0.08 -0.02 0.01 1.00 0.43 0.73 0.89 0.94 0.28 0.23 -0.04 -0.04 0.20 0.14 0.04 -0.21 0.24 -0.15

Non-US Dev'd Fixed Income UH 0.23 0.06 -0.01 0.05 0.33 0.36 0.15 0.31 0.43 1.00 0.50 0.44 0.38 0.08 0.45 0.02 -0.06 0.35 0.09 0.26 -0.12 0.10 -0.06

TIPS 0.10 0.06 0.02 0.06 0.12 0.20 0.13 0.14 0.73 0.50 1.00 0.58 0.66 0.28 0.48 0.20 0.14 0.25 0.18 0.32 -0.10 -0.02 0.10

Low Duration Fixed Income -0.08 0.14 0.05 0.12 -0.06 -0.04 -0.10 -0.07 0.89 0.44 0.58 1.00 0.73 0.17 0.13 -0.03 -0.11 0.08 0.14 0.04 -0.26 0.49 -0.04

Long Duration Fixed Income 0.01 0.23 0.10 0.19 0.03 0.10 -0.01 0.02 0.94 0.38 0.66 0.73 1.00 0.26 0.19 -0.03 -0.01 0.17 0.12 0.01 -0.18 0.12 -0.21

High Yield Fixed Income 0.69 0.60 0.62 0.62 0.65 0.70 0.64 0.68 0.28 0.08 0.28 0.17 0.26 1.00 0.64 0.14 0.09 0.62 0.40 0.33 0.45 -0.06 0.04

Diversified Inflation Strategies 0.73 0.62 0.63 0.64 0.73 0.79 0.72 0.76 0.23 0.45 0.48 0.13 0.19 0.64 1.00 0.46 0.29 0.86 0.63 0.82 0.52 -0.06 0.19

Core Real Estate 0.38 0.28 0.22 0.29 0.38 0.42 0.28 0.37 -0.04 0.02 0.20 -0.03 -0.03 0.14 0.46 1.00 0.91 0.36 0.31 0.35 0.50 0.15 0.07

Non-Core Real Estate 0.27 0.25 0.17 0.24 0.26 0.27 0.18 0.24 -0.04 -0.06 0.14 -0.11 -0.01 0.09 0.29 0.91 1.00 0.26 0.28 0.20 0.45 0.05 0.01

Global REITs 0.81 0.69 0.68 0.71 0.80 0.81 0.75 0.81 0.20 0.35 0.25 0.08 0.17 0.62 0.86 0.36 0.26 1.00 0.48 0.42 0.56 -0.08 0.02

Absolute Return FoF- Multi Strategy 0.69 0.49 0.49 0.51 0.66 0.73 0.70 0.71 0.14 0.09 0.18 0.14 0.12 0.40 0.63 0.31 0.28 0.48 1.00 0.50 0.60 0.21 0.15

Commodities 0.46 0.32 0.33 0.34 0.47 0.57 0.48 0.51 0.04 0.26 0.32 0.04 0.01 0.33 0.82 0.35 0.20 0.42 0.50 1.00 0.34 0.00 0.23

Private Equity 0.76 0.72 0.70 0.73 0.71 0.62 0.64 0.72 -0.21 -0.12 -0.10 -0.26 -0.18 0.45 0.52 0.50 0.45 0.56 0.60 0.34 1.00 0.08 0.16

Cash Equivalents -0.04 0.04 -0.01 0.03 -0.05 -0.12 -0.11 -0.08 0.24 0.10 -0.02 0.49 0.12 -0.06 -0.06 0.15 0.05 -0.08 0.21 0.00 0.08 1.00 0.37

U.S. Inflation 0.05 0.01 -0.01 -0.01 0.04 0.10 0.05 0.06 -0.15 -0.06 0.10 -0.04 -0.21 0.04 0.19 0.07 0.01 0.02 0.15 0.23 0.16 0.37 1.00

Correlation greater than 0.50

Correlation between 0.00 and 0.50

Correlation less than 0.00
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Asset Allocation Modeling Sample 
MVO – Efficient Frontier 

Asset classes used in the 
study.  Each asset class 
has a unique assumption 
regarding return, risk 
and correlation. 

Asset class constraints that specify the 
minimum/maximum amount of exposure 
the model can select.  Constraints are 
based on investment policy objectives and 
qualitative judgment. 

Efficient portfolios 
constructed by the 
optimization model based 
on risk, return and 
correlation to other 
assets. 

Your portfolios’ 
target allocation 

Thematic investing 
allocations that bucket 
the asset classes into 
four distinct 
investment objectives. 
 
Capital Appreciation 
includes US and Int’l 
Equities. Capital 
Preservation includes 
Fixed Income. Alpha 
includes Absolute 
Return. Inflation 
includes Real Return 
and Real Estate. 

Expected Return = the 
long-term weighted 
average return of the 
portfolio based on the 
asset mix identified 
above. 
 
Risk = the expected 
portfolio volatility 
based on the individual 
asset volatilities, 
correlations, and asset 
mixes for each 
portfolio. 

Return (Compound) = the long-term compounding return that considers portfolio volatility 
Return/Risk Ratio = A measure of the relative return per unit of risk, similar to a Sharpe Ratio 
RVK Expected Equity Beta = A measure of the movements of the portfolio relative to LS US Equity 
RVK Liquidity Metric = A measure of portfolio liquidity based on custom liquidity ratings for each asset 
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Asset Allocation Modeling Sample 
MVO – Efficient Frontier 
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Monte Carlo Simulation 
Summary 

Monte Carlo simulation overcomes the static nature of typical Mean-Variance 
optimization by “stress-testing” portfolios. 

 

Incorporates the effects of various assumed capital market factors. 

 

Provides insight into the performance of asset allocation by examining randomly 
sampled return outcomes. 

 

RVK uses 10,000 random samples and assumes a fat-tailed1 distribution. 

1.  Mean-Variance optimization assumes asset class returns are normally distributed.  Empirical asset class 
returns have been non-normal, however, exhibiting a greater probability of extreme outcomes than would 
be predicted by a normal distribution. 
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Monte Carlo Simulation 

Your portfolios’ 
target allocation. 

Given a downside log-stable distribution of portfolio returns, the percentiles below correspond 
with the simulated returns, by percentile, for each efficient portfolio. 
 
Example: The simulated median return, over a one year period, for the Land Grant pool is 7.61%. 
The simulated median three year return for the Land Grant pool is 7.20%. 

5th percentile return 
interpreted as 95% of the 
time I would expect my 
annualized return over a 3 
year period return to be 
greater than  -7.07% given 
my asset return 
assumptions and the 
distribution assumption of 
those returns. 20



Monte Carlo Simulation 

Monte Carlo analysis can also incorporate varying cash flows (inflows 
and outflows), varying inflation scenarios, and translate results into “real” 
wealth values. 
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Spending Policy Options 

Spending policy methodologies vary widely 

RVK can help you analyze the pros and cons of each approach, and select 
the methodology that best meets your needs 

22



Sample Spending Policy Analysis 
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Highest quality advice and work products 

Providing full reach into our firm’s resources 

Ongoing Board and Staff education 

Continued innovation with client needs in mind, not for RVK recognition 

Senior proposed consulting team  

Extensive experience with similar plans 

No conflicts of interest culture and an objective business model  

100% employee-owned 

 

RVK is committed to providing a highly productive partnership with the North 
Dakota Legacy Fund.  Areas where we believe RVK may be uniquely qualified 
include the following: 

 

 

 

 

 

We would be honored to have the opportunity to serve the North Dakota Legacy Fund.    

Why RVK? 
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1. Are you registered with the SEC or a state securities regulator as an investment adviser?   If so, have you provided us with 
all disclosures required under those laws (including Part II of Form ADV)?   

 Yes, our firm is a Registered Investment Advisor with the Securities and Exchange Commission and has provided all 
clients with all applicable and required disclosures.  Our SEC Form ADV, including Parts I and II, are available 
upon request to any client at any time.   

2. Do you or a related company have relationships with money managers that you recommend, consider for recommendation, 
or otherwise mention to the plan for our consideration?  If so describe those relationships.   

 We have no relationships with any money managers that we recommend, consider for recommendation, or otherwise 
mention to any clients. Our firm has no relationships with any money management firms whose products we might 
recommend to our clients.  Our firm does not sell money management products directly or indirectly.  We do not sell 
products to money managers nor do we permit money managers to sponsor and fund conferences or other client 
meetings/seminars we may hold for clients.  Our firm does not permit its employees to receive gifts, dinners or any 
similar transfers from money managers nor assume travel expenses for our firm.  One hundred percent of our 
revenues are derived from cash-based fees for investment consulting provided directly to fund fiduciaries.   

3. Do you or a related company receive any payments from money managers you recommend, consider for recommendation, 
or otherwise mention to the plan for our consideration?  If so, what is the extent of these payments in relation to your other 
income (revenue)?   

 
 We do not receive any payments from money managers that we recommend, consider for recommendation, or 

otherwise mention to clients. 

Appendix 
QUESTIONS THE SECURITIES AND EXCHANGE COMMISSION 
AND THE DEPARTMENT OF LABOR HAVE RECOMMENDED ALL 
PLAN FIDUCIARIES ASK THEIR INVESTMENT CONSULTANTS 
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4. Do you have any policies or procedures to address conflicts of interest and to prevent these payments or relationships 
from being considered when you provide advice to your clients?   

 Yes.  We have attached our policy concerning “Code of Conduct and Ethics.”   

5. If you allow a plan to pay consulting fees using a plan’s brokerage commissions, do you monitor the amount of 
commissions paid and alert plans when consulting fees have been paid in full?  If no, how can a plan make sure that it 
does not over-pay its consulting fees?      

 No. No portions of our fees are paid by brokerage commissions.  Our firm derives 100% of our revenues from cash 
fees generated from consulting to our institutional clients and high-net-worth families.    We do not derive any 
revenue or profits from commission recapture programs.     

6. If you allow plans to pay your consulting fees using the plan’s brokerage commission, what steps do you take to ensure 
that the plan receives best execution for its securities trades?    

 Not applicable.  100% of our revenues are in the form of cash payments directly from our clients.     

7. Do you have any arrangements with broker-dealers under which you or a related company will benefit if money 
managers place trades for their clients with such broker-dealers?   

 No, we have no such arrangement with any broker-dealer.   

8. Will you acknowledge in writing that you have a fiduciary obligation as an Investment advisor to the Plan while 
providing consulting services?   

 Absolutely. RVK will acknowledge in writing that we have a fiduciary obligation as an investment advisor to the 
plan while providing consulting services. 

 

Appendix 
SEC Questionnaire Responses (continued) 
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9. Do you consider yourself a fiduciary under ERISA with respect to the recommendations you provide to a plan?   

 Our firm does act as a fiduciary while serving as a pension fund investment consultant.  RVK is a Registered 
Investment Advisor and we view ourselves as co-fiduciaries in all the relationships we have with our clients.  
However, our role as a fiduciary is narrowly defined, since we do not have discretionary authority to manage the 
assets.  The investment decisions rest with our clients   

10. What percentage of your plan’s clients utilize a money managers, investment funds, brokerage services or other service 
providers from whom you receive fees?      

 Zero.     

 

Appendix 
SEC Questionnaire Responses (continued) 
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Guiding Principle 
At R.V. Kuhns & Associates, Inc. (RVK), it is essential that all employees conduct business with uncompromising integrity and 
professionalism. Therefore we shall ensure that our clients receive the highest level of service without a real or perceived 
conflict of interest. 

Contact with Other Financial Intermediaries 
The cornerstone of our business philosophy is that we will provide our clients with the highest standard of investment consulting 
in our industry.  We take pride in the fact that we do not have any relationships with investment managers, or other service 
providers that create conflicts of interest.  In keeping with this philosophy RVK employees shall observe the following 
guidelines: 

1. Employees will not accept gratuitous considerations from investment managers, custodians, or any organizations 
or individuals in investment related fields. This includes meals, gifts, travel, favors, or anything of value that 
compromises the firm’s commitment to conflict-free investment consulting. 

2. Employees will not become involved in situations that compromise, or give the appearance of compromising, 
the firm’s or the employee’s independence and objectivity. 

3. Each of the firm’s employees is expected to protect the confidentiality of the client, firm, and third-party 
information at all times.  Employees will be held personally accountable for safeguarding information that is not 
readily available in the public domain. 

Contact with Clients 
 

Providing counsel and assistance to our clients is our responsibility.  Our services are directed at helping clients set appropriate 
goals and objectives so they achieve superior investment results through performance monitoring, investment manager selection, 
strategic asset allocation, investment policy review and formulation, and portfolio expense monitoring.  

Appendix 
RVK Code of Conduct and Ethics 
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To accomplish these goals and objectives, our employees will conduct business by the following principles: 

1. Employees who consult and render services to our clients must be completely familiar with and understand the 
investment goals and objectives of the client.  For any of the services we provide, consultants are expected to carefully 
consider the needs and circumstances of the client before making recommendations.  Consultants must always give 
attention to the appropriateness and suitability of any and all recommendations they make. 

2. R.V. Kuhns & Associates, Inc.’s employees shall not make recommendations or give advice about individual securities.  
Discussions involving securities shall be of a general nature and only to the extent of security classes. 

3. Our firm assumes the responsibility for ensuring that standards and general principles are upheld in the analysis of client 
investment strategies and portfolios.  All employees will assist our clients in the following manner:   

• Ensuring that our clients’ investment policies and investment allocations are appropriate, meeting their short and 
long-term objectives.  

• Helping our clients better understand and monitor the results of their investment program. 

• Seeking ways to reduce our client’s investment portfolio expenses. 

• Helping improve our client’s overall rate of return. 

Because we wish to maintain the highest ethical standards in our firm, R. V. Kuhns & Associates, Inc. reserves the right, at any 
time and under its discretion, to modify any or all of the provisions explained in this Code of Conduct and Ethics, (Code).  The 
standards contained herein are intended to serve only as general information and provide guidelines by which employees conduct 
business.  In no way are these guidelines intended to cover all situations, but rather to provide the framework for understanding the 
standards we wish to uphold. 

Appendix 
RVK Code of Conduct and Ethics 
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Special Project Proposal – Asset Allocation Study & Spending Policy Analysis 
North Dakota Legacy Fund 
Submitted September 14, 2012 

 
 
R.V. Kuhns & Associates, Inc. (“RVK”) currently provides our retainer and project 
consulting clients with periodic asset allocation reviews and recommendations.  We 
employ a highly consultative and collaborative approach, viewing each asset allocation 
review as an independent assessment of distinct client goals and objectives in order to 
determine the appropriate asset allocation to meet the Fund’s needs. 
 
In this proposal, we have outlined a special project scope we believe would be highly 
beneficial to the North Dakota Legacy Fund.  We have proposed a competitive and fully 
inclusive project retainer fee that reflects our strong interest in completing further work 
for the North Dakota Legacy Fund. We have relevant experience conducting asset 
allocation studies for many of your peers, including mineral extraction related funds in 
Wyoming, New Mexico, Montana, Oklahoma, and Texas. Our proposed service team 
consists of experienced professionals that understand the unique needs of a portfolio such 
as yours. We have also included sample studies, along with a supplemental document that 
addresses frequently asked questions. We would be happy to also provide additional 
information or samples of our work upon request. 
 
Background Information About R.V. Kuhns & Associates, Inc.: 
 
R.V. Kuhns & Associates, Inc. (RVK) was founded in 1985.  Since inception, RVK has 
focused solely on providing investment advice to institutions, including endowments & 
foundations, permanent funds, pension plans, defined contribution plans, insurance 
companies, and special purpose funds.  RVK has grown steadily since its founding and 
now is one of the ten largest consulting firms as reported by Pension & Investments.   
RVK is headquartered in Portland, Oregon and also has offices in Seattle, New York and 
Chicago.  The consulting staff offers a broad array of services, covering all critical 
elements of a general consulting mandate. 
 
RVK is led by Becky Gratsinger as CEO and Jim Voytko as President and Director of 
Research.  A five-member Board of Directors composed of senior consultants oversees 
the firm’s operating policy.  RVK is 100% employee-owned and is an S-corporation.  All 
RVK owners are active in the business and expect to remain so for the foreseeable future.  
 
RVK provides its clients a full range of services, including: 

• Plan Evaluation 
• Asset Allocation 
• Investment Policy Review 
• Spending Policy Analysis 
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• Investment Manager Search & Selection 
• Performance Analysis & Monitoring 
• Market Research & Special Projects 
• Client Education 
• Trust and Custody Evaluation & Search Selection 
• Manager Structure Analysis 
• Performance Attribution  
• Defined Contribution Decision Structure & Design Services 

 
RVK provides manager research in both traditional and alternative asset classes.  In 2008, 
RVK added a dedicated team of professionals for specialty real estate and infrastructure 
consulting.  In recent years, the firm has expanded its special projects capabilities in 
multiple areas, most notably in the areas of alternatives research, asset custody, risk 
management, and securities lending.  We continue to expand our professional staff, 
investment capabilities, and academic qualifications and have added 25 investment 
professionals over the past 5 years.  We currently have 18 CFA charter holders as well as 
24 employees with additional advanced degrees. 
 
RVK currently employs over 100 professionals across four offices and provides 
investment consulting services to more than 400 client plans with total assets under 
advisement exceeding one trillion dollars.  The firm does not have any affiliates or parent 
company and does not have any legal or regulatory issues. 
 
Our consulting philosophy is centered on developing, implementing and monitoring 
successful investment programs for our clients.  We believe that we need to be 
independent, objective and focused to be a valued partner for our clients.  True to this 
belief, RVK maintains a strict no conflicts of interest policy, and we generate revenue 
exclusively from fees that clients pay directly for services rendered.  We offer no asset 
management products, nor do we sell services to investment managers or accept any form 
of compensation from managers.  Our commitment to serving our clients’ interests ahead 
of all others is becoming increasingly unique in our industry, but we feel this gives us a 
distinct and sustainable competitive advantage relative to our competitors.  This 
independence also allows us to accept projects for ongoing monitoring and evaluation of 
outsourced providers, which we feel makes us a good fit to work with you in this 
capacity.   
 
Additional information on the organization is included in the “Frequently Asked 
Questions” attachment. 
 
Asset Allocation Philosophy and Capabilities: 

 
Multiple academic studies demonstrate that strategic asset allocation is by far the single 
most important determinant of total fund performance and portfolio risk.  While 
successful manager evaluation decisions will contribute to the historical performance 
track record, they cannot make up for a poorly structured asset allocation policy that is 
inefficient on a risk-adjusted basis.  RVK believes that setting an appropriate long-term, 
strategic asset allocation is a critical component to investment policy and fiduciary 
governance.   
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Since every entity has different objectives, goals and liquidity needs we believe no one 
optimal portfolio will suit all clients and plan types.  The portfolio’s guidelines and 
overall structure should reflect careful consideration of risk/return objectives, in addition 
to tolerances and constraints, including but not limited to: time horizon, liquidity, and 
legal/regulatory requirements.   
 
Asset allocation optimization studies are the foundation of the strategic asset allocation 
process.  Studies are based on mean variance optimization (“MVO”), which produces a 
set of optimal portfolios that provide the highest level of expected return for a given level 
of risk or the lowest level of risk for a stated level of return. Risk can be measured a 
number of ways including standard deviation (or volatility of returns) in addition to 
permanent loss of capital which is typically captured through a Monte Carlo analysis 
which serves as a useful adjunct to standard MVO analysis. 
 
To fully appreciate the rigor of our studies, there are several elements that are worthy of 
discussion: 
 
• Capital Markets Assumptions—The critical inputs of an asset allocation study are 

the expected risk, return, and correlations of a multitude of unique asset classes.  Each 
year, RVK completes an extensive asset allocation assumptions setting process that 
requires participation from virtually all members of the firm.  Teams are assigned to 
review the historical performance, current dynamics, and future economic 
expectations of each asset class (in excess of 20) to set expected risk, return, and 
correlations.  Given the long time nature of these expectations (10+ years), annual 
adjustments are relatively small, but they ensure that evolving market dynamics are 
captured and appropriately influence the asset allocation process.  
 

• Adjustments for “Non-Normality” of Asset Class Returns—A common criticism 
of MVO is that by predicting portfolio returns and risk based on standard deviations, 
it assumes that future asset class returns fit a “normal distribution.”  However, history 
has proven that returns do not fit this pattern—in fact significant outlier events (often 
referred to as “fat tail” events) happen much more frequently than expected—
consider 2008 as a recent example.  Realizing this potential weakness, RVK has 
employed advanced statistical techniques to ensure that our return distributions 
properly reflect and compensate for these “fat tail” or black swan events and provide 
our clients with more realistic expectations of portfolio volatility over short and long 
time periods. 

 
• Qualitative Analysis Informed by Quantitative Results—MVO is a powerful tool, 

but it is not a suitable replacement for human judgment.  For example, perhaps the 
most significant drawback of MVO is that it defines “risk” solely in terms of standard 
deviation of returns despite the fact that there are many other risks with which 
Trustees must be concerned.  This is particularly true for plans that are established to 
satisfy a specific liability or spending policy.  Another risk that is considered is 
liquidity (i.e., will the portfolio be able to meet spending requirements).  To ensure 
that risk is viewed holistically, RVK supplements an MVO analysis with a qualitative 
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review to shape optimal portfolios that consider objectives and risks beyond simple 
metrics of risk and return. 

 
In summary, although no asset allocation process is perfect in isolation, we employ a 
rigorous methodology that leverages quantitative tools to inform human judgment.  
We believe the resulting discussions with clients enhance the alignment between plan 
objectives and portfolio structure.   

 
Scope of Work 
 
Asset Allocation Study: 
The proposed asset allocation review project will include the following key steps: 
 

• Information Gathering – Understanding and documenting the unique 
requirements and needs of your organization is paramount to the process of an 
asset allocation study.  We look forward to the opportunity to tailor a process of 
information gathering with your organization. Specific emphasis will be on 
understanding potential future cash flows (in and out of the portfolio) as well as 
unique drivers of those cash flows (specific mineral spot prices, production 
volume, etc…). 

   
• Education – RVK considers education a key element of a productive consulting 

relationship.  Our deliverables will include detailed, client-focused education on 
the key concepts of asset allocation, including asset allocation basics, capital 
market assumptions, and detailed modeling simulations.  We also provide RVK’s 
Asset Allocation Assumptions White Paper, an explanatory document that 
provides the background on our asset allocation assumption-setting process as 
well as a more detailed analysis of our return, risk, and correlation expectations 
for each asset class. 
  

• Analysis – RVK will perform an asset allocation and spending policy analysis in 
order to identify, test, and recommend alternative asset mixes and investment 
strategies that are most likely to meet the Plan’s objectives, while minimizing 
expected risk. We also will analyze the correlation of each asset class to the 
“sources of income” that fund the investment program; specifically the spot prices 
for the natural resources in your State that fund the Legacy Fund. We believe that 
an understanding of these relationships is critical in addressing “total fund risk” 
which includes not only the investment returns generated by the Fund, but also the 
levels of cash flow provided to the Fund.  We will provide supplemental 
projections  utilizing various levels of contributions and disbursements. Finally, 
we will assist with education on spending policy alternatives and the 
sustainability of varying asset allocation and spending policy combinations. 

 
• Presentation – RVK will present ourfindings and recommendations to an 

Investment Committee, Board of Trustees, or alternate fiduciary bodies as 
requested and required through a written report and/or an oral presentation.   
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Proposed Service Team: 
 
RVK strongly believes in the value of a team approach to the completion of project 
engagements.  Our proposed team for this project specifically consists of a senior 
consultant, a consultant, and an investment associate as your primary team with a 
secondary senior consultant serving as senior advisor. We will commit additional 
technical resources as necessary. Biographies for the key members of the project team are 
provided below: 
 
Primary Consulting Team: 
 
Joshua R. Kevan, CFA – Senior Consultant, Principal  
Josh Kevan is a Senior Consultant with R.V. Kuhns & Associates, Inc. He is based in 
Boise, Idaho and is supported by our Portland office. Josh joined RVK in 2000. As a 
Senior Consultant he advises a diverse mix of clients that include defined benefit plans, 
defined contribution plans, insurance companies, and other special purpose funds. In 
addition to his consulting relationships, he is involved in the firm's investment manager 
research and due diligence efforts.  
 
Josh earned a Bachelor of Arts degree in Business from the University of Washington 
and holds the Chartered Financial Analyst designation. Josh is a shareholder, and also 
serves on the company's board of directors and its executive committee. 
 
John P. McLaughlin, CFA – Consultant 
John joined R.V. Kuhns & Associates, Inc. in 2009 and was promoted to Consultant in 
2012.  John is located in our Chicago office. Prior to joining RVK, John worked for Moss 
Adams LLP where he consulted nationally to investment management and advisory firms 
on strategic business issues.  His previous experience includes working as an Analyst at 
Russell Investment Group where he worked with a team that managed derivative 
portfolios for the firm's institutional client base and an internship at Mercer Consulting 
where he conducted research for executive compensation projects at publically traded 
clients.  
 
John graduated Magna Cum Laude from Seattle University where he earned his Bachelor 
of Arts degree in Business Administration with a major in Finance and a minor in 
Economics.  John also holds the Chartered Financial Analyst designation.  He is a 
member of the CFA Institute and the CFA Society of Portland. 
 
William Lee – Investment Associate 
William joined RVK is an Investment Associate and is located in our Chicago office. 
Prior to joining RVK, he worked at Cambridge Associates as an International Investment 
Performance Analyst. His responsibilities within that role included leading a cross-
functional team in coordination performance reporting for endowed institutions and high-
net-worth private clients. William’s previous experience also includes working at The 
Proctor and Gamble Company as a Finance and Accounting Analyst, interning at the 
Wolf Trap Foundation for the Performing Arts, and experience with the Phi Kappa Tau 
Executive Offices as a senior project manager.  
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William earned a Bachelor of Science degree in Business with a major in Finance and a 
minor in Chinese from the Farmer School of Business at Miami University, Oxford, 
Ohio. 
 
Senior Advisor: 
 
Ronald L. Klotter, CFA – Director of Midwest Consulting Operations, Senior 
Consultant 
Ron Klotter is a Senior Consultant and Director of Midwest Consulting with R.V. Kuhns 
& Associates, Inc. and is located in our Chicago office. Ron has 27 years of experience 
working in the investment consulting and investment management industries. Prior to 
joining RVK, Ron most recently was Principal and Practice Leader for Endowments and 
Foundations at Hewitt EnnisKnupp. Ron also has held senior investment management 
positions with Wellington Management Company, Brinson Partners/UBS, and 
INVESCO. In addition to his consulting responsibilities, Ron has responsibility for 
coordinating and overseeing our Midwest consulting activities.  
 
Ron has extensive experience working with a wide range of clients, including 
endowments and foundations, corporations, and public entities. Ron has conducted 
extensive research on several key topics in the investment consulting industry, including 
endowment spending policy, integrating long-short equity investment within an equity 
portfolio, total active risk analysis, and policy structure. Ron is a frequent speaker at 
major industry conferences.  
 
Ron earned his Bachelor of Science degree in Finance with honors from Miami 
University in Oxford, Ohio and a Master of Business Administration degree from 
Northwestern University in Evanston, Illinois. Ron holds the Chartered Financial Analyst 
designation. He is a member of the CFA Institute and a member of the Chicago Society 
of Financial Analysts.  
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Overview 

This presentation focuses on:  
 

Timeline for Asset Allocation Review 

 

Introduction to Asset Allocation 
 

Modeling asset allocation using two separate analytical techniques: 
Mean-Variance Optimization 

Monte Carlo simulation 
 

Discussion of approaches to asset allocation: 
Granular  

Broad 

Thematic 
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Timeline for Asset Allocation Review 
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Timeline 

The Asset Allocation Review process over the next four months will 
focus on the financial assets.  The Client’s Investment Council’s 
relationship with the Client’s hard assets will be addressed in a 
follow-on study within the year. 

 

May 2011 – Introduction to Asset Allocation:  purpose, asset allocation 
modeling, assumptions setting, analytical techniques, and approaches. 

 

June 2011 – Asset Allocation Analysis:  review of methodology, first analysis of 
efficient asset mixes, discussion of risk and return implications and refinement of 
specifications and assumptions. 

 

July 2011 – Asset Allocation Analysis:  second analysis of modeling output, 
discussion of implications and further refinement of assumptions, if necessary.. 

 

August 2011 – Decision on allocation of financial assets. 
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Asset Allocation Introduction 
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Asset Allocation & Performance 
Introduction 

Strategic asset allocation is the most powerful determinant of total 
fund performance in the long run. 

While good manager evaluation decisions will unquestionably add to 
performance, they cannot makeup for a poorly diversified, risk/return 
inefficient allocation. 

Multiple studies calculated the effects of asset allocation on portfolio 
returns and concluded that asset allocation “drives” portfolio return. 

The findings are summarized below: 

 

40%

90%

100%

0% 100%

Return Variation Across Funds

Return Variability Over Time

Return Amount Over Time

Asset Allocation Explains X% of...

Source: Ibbotson, Roger G. and Paul D. Kaplan, 2000. “Does Asset Allocation Policy Explain 40%, 90%, or 100% of Performance?”. Financial Analysts Journal.  
January/February 2000, Vol.56, No.1, pp.26-33. 
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Asset Allocation & Performance 
Summary 

Asset allocation “drives” portfolio return. 
 

We believe institutional decision makers should devote more effort to 
setting an appropriate strategic asset allocation than to manager 
evaluation. 

 

Making asset allocation decisions is an exercise in uncertainty, as it 
involves making judgments about the magnitude and patterns of 
future returns and risks. 
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Asset Allocation Modeling 
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Asset Allocation Modeling 
Summary 

The basic framework of Mean Variance Optimization (MVO), 
combined with appropriate forward looking Capital Markets 
research, provides a structured approach to assisting with asset 
allocation decisions. 
 
The purpose of asset allocation modeling is to optimize a fund’s 
exposure to broad asset classes. 

 

Goal is not to “beat the market” but rather establish the policy risk 
for a fund. 
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Asset Allocation Modeling 
Summary 

 

Reflects the translation of investment policy and should reflect the 
return requirements and risk tolerance of the fund. 

 

Designed to meet the long-term goals of the fund. 
 
Asset allocation modeling only as good as its inputs and the principle 
of garbage in, garbage out applies. 
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Asset Allocation Modeling 
Benchmarking Difficulties 

Modeling broad asset classes presents difficulties. 
 

Specifically, isolating the market exposure of strategies whose style 
and exposure are dependent on moving among asset classes 
introduces challenges: 

Absolute return 

Real return 

Fixed income which may have the flexibility to move among plus and other 
sectors and away from simple index-like exposures. 
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Asset Allocation Modeling 
Mean-Variance Optimization 

Using inputs of expected return, risk, and correlation Mean-Variance 
optimization (“MVO”) seeks to identify “efficient” portfolios. 

Maximize return for a given level of risk, or minimize risk for a given level of 
return. 

Primary advantage is that the process is widely understood and accepted. 

Drawbacks include the number and nature of estimates, estimation biases, and 
the inherent static (one-period) approach. 
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Asset Allocation Modeling 
Mean-Variance Optimization 

Inputs to MVO  driven by a capital markets assumptions setting 
process. 

 

These assumptions are forward-looking estimates of the behavior of 
asset classes (i.e. groups of closely related investment opportunities). 

 

Forward-looking is long-term—10-years or greater. 
 

Correctly estimating “absolute” and “relative” assumptions 
important: 

Incorrect absolute forecasts could drive investors targeting a specific return 
into an overly aggressive portfolio. 

Incorrect relative forecasts could drive investors into an inappropriate 
portfolios as well. 

 

21



Asset Allocation Modeling 
2011 RVK Assumptions 

Below are a sample of RVK’s 2011 forward-looking assumptions for 
asset class returns and risk. 
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Asset Allocation Modeling 
2011 RVK Assumptions – Broad US Equity 

Return 
(Arithmetic)

Standard
Deviation

Return
(Compound)

Return 
(Arithmetic)

Standard
Deviation

Return
(Compound)

Return 
(Arithmetic)

Standard
Deviation

Return
(Compound)

Large/Mid Cap US Equity 8.00% 17.50% 6.61% 8.00% 17.75% 6.57% 0.00% 0.25% -0.04%

Small/Mid Cap US Equity 9.00% 21.50% 6.94% 8.75% 21.75% 6.64% -0.25% 0.25% -0.30%

Broad US Equity 8.15% 17.75% 6.72% 8.15% 18.10% 6.67% 0.00% 0.35% -0.06%

2010 2011 Change (2011 - 2010)*

Bottom-up decomposition is primary methodology for estimating returns: 
Dividend Yield 
Earnings Growth 

Inflation 

Change in Price/Earnings Ratio 
Mean Revision also considered. 
Bond Yield plus equity premium also utilized. 

 

Return assumptions held constant from previous year’s assumptions. 
Current return assumptions remain lower than historical index averages. 
Risk assumptions modified upward from previous year’s assumptions as a 
result of closer reflection of environment and historical experience. 
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Asset Allocation Modeling 
2011 RVK Assumptions – Broad International Equity 

Return 
(Arithmetic)

Standard
Deviation

Return
(Compound)

Return 
(Arithmetic)

Standard
Deviation

Return
(Compound)

Return 
(Arithmetic)

Standard
Deviation

Return
(Compound)

Global Equity 8.32% 17.10% 6.99% 8.45% 17.85% 7.01% 0.13% 0.75% 0.02%

Dev'd Large/Mid Cap Int'l Equity 8.25% 18.50% 6.70% 8.00% 18.75% 6.41% -0.25% 0.25% -0.29%

Dev'd Small/Mid Cap Int'l Equity 9.25% 22.50% 7.00% 8.75% 22.75% 6.45% -0.50% 0.25% -0.56%

Emerging Markets Equity 10.50% 28.00% 7.11% 10.50% 28.50% 7.00% 0.00% 0.50% -0.12%

Broad International Equity 8.60% 19.15% 6.95% 8.65% 20.10% 6.84% 0.05% 0.95% -0.11%

2010 2011 Change (2011 - 2010)*

Primary methodology is analyzing data for return/risk premium over U.S. equity. 
Mean reversion analysis conducted to asses potential impact on future returns. 

 

International equity premium eliminated. 
Current return assumptions remain lower than historical averages. 
Risk assumptions modified upward from previous year’s assumptions as a result 
of expected volatility and historical averages. 
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Asset Allocation Modeling 
2011 RVK Assumptions – Fixed Income 

Current yields are low. 
Uncertain interest rate environment going forward. 

 

Fixed income expectations lowered for 2011. 
Risk assumptions have increased year-over-year: 

Index volatility has been declining in recent years. 

However, potential for additional volatility given economic uncertainties and 
subsequent interest rate movements. 
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Asset Allocation Modeling 
Alternative Asset Classes 

Alternative asset classes present the opportunity for diversification 
and active management. 

 

Common features include: 
Lower liquidity 

Attractive diversification properties 

Higher levels of due diligence 

Less efficient than traditional asset classes 
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Asset Allocation Modeling 
Alternative Asset Classes 

Alternatives can provide exposure to asset classes that stocks and 
bonds can not provide (e.g. real estate and commodities). 

 

Exposure to skill based strategies (e.g. hedge funds). 
 

Special strategies and unique asset classes (e.g. private equity and 
distressed funds). 

 

Asset Class Risk/Return Features Liquidity 
Real Estate Risk/Return dependent on split between core, value-

added and opportunistic.  Good diversification 
properties. 

Low 

Hedge Funds Historically have had equity-like returns with bond-like 
volatility.   

Partially Liquid 

Private Equity Start-up and middle-market private companies have 
higher risk and the potential for higher returns than 

investments in established companies. 

Low 

Real Return Risk/Return dependent on underlying strategy.  Goal is 
to have positive correlation with inflation. 

Partially Liquid 
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Asset Allocation Modeling 
2011 RVK Assumptions – Core Real Estate 

Over the past 30 years, the majority of returns in core real estate funds 
have come from income rather than appreciation.  We believe over the 
longer term, core returns will revert back to the historical trend. 
Core real estate fundamentals stabilized and gradually improved in 2010 
Investors have driven cap rates swiftly lower in a search for yield. 

 

Real estate return assumption held constant year-over-year. 
Risk assumptions modified upward from previous year’s assumptions. 
 

Return 
(Arithmetic)

Standard
Deviation

Return
(Compound)

Return 
(Arithmetic)

Standard
Deviation

Return
(Compound)

Return 
(Arithmetic)

Standard
Deviation

Return
(Compound)

Core Real Estate 7.00% 10.50% 6.49% 7.00% 12.50% 6.28% 0.00% 2.00% -0.21%

2010 2011 Change (2011 - 2010)*
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Asset Allocation Modeling 
2011 RVK Assumptions – Absolute Return 

Return and risk assumption driven by “triangulation” between other 
component asset classes (particularly equities, fixed income and 
cash). 
Updated risk assumption makes greater provision for left-tail years.  

 
 

Return assumption lowered. 
Risk assumption modified upward from previous year’s assumption 
as a result of closer reflection of environment and historical 
experience. 
 

Return 
(Arithmetic)

Standard
Deviation

Return
(Compound)

Return 
(Arithmetic)

Standard
Deviation

Return
(Compound)

Return 
(Arithmetic)

Standard
Deviation

Return
(Compound)

Absolute Return 7.75% 8.50% 7.42% 7.50% 9.00% 7.13% -0.25% 0.50% -0.29%

2010 2011 Change (2011 - 2010)*
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Asset Allocation Modeling 
2011 RVK Assumptions – Private Equity 

Over a 28+ year period of quarterly return observations 
incorporating multiple economic cycles, time-weighted private equity 
returns have averaged an annualized premium of approximately 433 
bps over domestic large cap equities. 
Private Equity’s observed volatility is biased downward by interim 
valuation methods and does not capture the illiquidity risk inherent 
in the asset class and therefore favor a higher volatility assumption. 

 
Return assumption held constant. 
Risk assumption modified upward from previous year’s assumption. 
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Asset Allocation Modeling 
2011 RVK Assumptions – Real Return 

Assumptions based largely on assumption adjustments associated 
with the underlying component strategies: 

TIPS:  Return down 0.25%, Risk up 0.50% 

Broad Commodities:  Risk up 0.25% 

REITs:  Return down 0.25% 

Real return strategies include investments expected to perform well 
in inflationary environments. 

 

 Return assumption lowered:  
Triangulates to a 3.5% to 4.0% return premium above inflation assumption of 2.5% 

Volatility assumption increased. 

Return 
(Arithmetic)

Standard
Deviation

Return
(Compound)

Return 
(Arithmetic)

Standard
Deviation

Return
(Compound)

Return 
(Arithmetic)

Standard
Deviation

Return
(Compound)

Real Return Strategies 6.75% 10.50% 6.24% 6.25% 11.25% 5.66% -0.50% 0.75% -0.58%

2010 2011 Change (2011 - 2010)*

31



Asset Allocation Modeling 
2011 RVK Assumptions – Correlations 

Correlation attempts to capture the degree to which two variables are 
related—in this case asset class returns. 
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Asset Allocation Modeling 
MVO – Efficient Frontier 

Asset classes used in the 
study.  Each asset class 
has a unique assumption 
regarding return, risk 
and correlation. 

Asset class constraints that specify the 
minimum/maximum amount of exposure 
the model can select.  Constraints are 
based on investment policy objectives and 
qualitative judgment. 

Efficient portfolios 
constructed by the 
optimization model based 
on risk, return and 
correlation to other 
assets. 

Your portfolios’ 
target allocation 

Thematic investing 
allocations that bucket 
the asset classes into 
four distinct 
investment objectives. 
 
Capital Appreciation 
includes US and Int’l 
Equities. Capital 
Preservation includes 
Fixed Income. Alpha 
includes Absolute 
Return. Inflation 
includes Real Return 
and Real Estate. 

Expected Return = the 
long-term weighted 
average return of the 
portfolio based on the 
asset mix identified 
above. 
 
Risk = the expected 
portfolio volatility 
based on the individual 
asset volatilities, 
correlations, and asset 
mixes for each 
portfolio. 

Return (Compound) = the long-term compounding return that considers portfolio volatility 
Return/Risk Ratio = A measure of the relative return per unit of risk, similar to a Sharpe Ratio 
RVK Expected Equity Beta = A measure of the movements of the portfolio relative to LS US Equity 
RVK Liquidity Metric = A measure of portfolio liquidity based on custom liquidity ratings for each asset 
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Asset Allocation Modeling 
MVO – Efficient Frontier 
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Monte Carlo Simulation 
Summary 

Monte Carlo simulation overcomes the static nature of typical Mean-
Variance optimization by “stress-testing” portfolios. 

 

Incorporates the effects of various assumed capital market factors. 
 

Provides insight into the performance of asset allocation by 
examining randomly sampled return outcomes. 

 

RVK uses 10,000 random samples and assumes a fat-tailed1 
distribution. 

1.  Mean-Variance optimization assumes asset class returns are normally distributed.  Empirical asset class returns 
have been non-normal, however, exhibiting a greater probability of extreme outcomes than would be predicted by a 
normal distribution. 
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Monte Carlo Simulation 

Your portfolios’ 
target allocation. 

Given a downside log-stable distribution of portfolio returns, the percentiles below correspond 
with the simulated returns, by percentile, for each efficient portfolio. 
 
Example: The simulated median return, over a one year period, for the Land Grant pool is 7.61%. 
The simulated median three year return for the Land Grant pool is 7.20%. 

5th percentile return 
interpreted as 95% of the 
time I would expect my 
annualized return over a 3 
year period return to be 
greater than  -7.07% given 
my asset return 
assumptions and the 
distribution assumption of 
those returns. 37



Monte Carlo Simulation 
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Liquidity Analysis 

One drawback of Mean-Variance optimization is the model’s 
assumption of liquid asset classes. 

 

This presents challenges for non-marketable (less liquid) asset classes 
in MVO simulations: 

Private equity 

Real estate 

Absolute return 

Real return 
 

These asset classes are viewed favorably through a MVO analysis for 
their return, risk, and diversification properties. 
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Liquidity Analysis 

While non-marketable asset classes provide exposure to unique risk 
factors their favorable characteristics warrant additional 
examination: 

Are high expected returns simply risk premiums for assuming illiquidity risk? 

Are diversification benefits due to unique risk exposures or the infrequent 
valuations associated with less liquid assets? 

 

This shortfall can be addressed  by modeling a fund’s liquidity 
profile. 
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Asset Allocation Approaches 
Summary 

The focus of an asset allocation discussion may take a variety of 
perspectives: 

Granular approach 
Structure studies used to achieve this level of detail. 

Broad approach 
Asset class categories are the focus. 

This is the current approach adopted in the asset allocation study. 

Thematic approach 
Objective of each investment is the focus. 
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Asset Allocation Approaches 
Granular Approach 

Pros: 
Potential for better integration of sub-components in asset strategy. 

Potential elimination of asset structuring as an additional step. 

 
Cons: 

Potential for information overload (for decision-makers and the model). 
Optimization procedures are most effective with heterogeneous asset classes—sub 
asset classes can be homogeneous and highly correlated. 

Potential for emphasis on component detail rather than driving toward total 
fund behavior modeling. 

Does not formally address investment objectives as it drives toward  
modeling total fund behavior. 
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Asset Allocation Approaches 
Broad Approach 

Pro: 
Focused discussion, with an emphasis on strategy over detail. 

 
Cons: 

Potential need for a separate and additional structuring discussion. 

Does not formally address investment objectives as it drives toward modeling 
total fund behavior. 
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Asset Allocation Approaches 
Thematic Approach 

Pro: 
Objectives-based discussion, focused on investment themes. 

 
Con: 

Potential need for additional structuring decisions. 
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Asset Allocation Approaches 
Thematic Categories 

We believe, at its simplest, the foundational purpose of any 
investment is either to grow or preserve capital. 

 

However, as purchasing power protection is also of significant 
interest to most investors we believe there is merit to further 
granularity by including an Inflation category.  We understand that 
some inflation assets will be more growth oriented and others will be 
more preservation oriented. 

 

We also believe that further granularity is also warranted for an 
Alpha category.  Even though Alpha mandates may invest in the 
same assets as other categories, an Alpha investment can include an 
expanded tool set, has a different objective, and can provide 
attractive portfolio diversification benefits. 
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Asset Allocation Approaches 
Thematic Categories – Capital Appreciation 

The objective of Capital Appreciation investments is to be the growth 
engine of the portfolio.  This growth is usually obtained through 
investments that are lower in the capital structure1 and typically less 
liquid.  They also tend to be more volatile, but likely provide greater 
potential for return over time. 

 

Categories include: 

Public Equity 

Private Equity 

High Yield 

Convertible Fixed Income 

TALF Funds 

Distressed Debt 

Emerging Market Fixed 
Income 

Preferred Securities 

Value Added Real Estate 

Opportunistic Real Estate 

1In other words, represent a residual claim on assets and/or are unsecured. 
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Asset Allocation Approaches 
Thematic Categories – Capital Preservation 

The objective of Capital Preservation investments is to be the safety 
net of the portfolio.  This safety is typically obtained through 
investments with more emphasis on income production, higher 
quality, and typically lower volatility. 

 

Categories include: 

Core Fixed Income 

CMBS Fixed Income 

Asset Backed Fixed Income 

Domestic Core Plus Fixed 
Income 

Long Duration Fixed Income 

Mortgage Backed Fixed 
Income 

Int’l Developed Fixed Income 

Cash Equivalents 

Stable Value 
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Asset Allocation Approaches 
Thematic Categories – Alpha 

The objective of Alpha investments is to provide diversification.  This 
diversification is obtained through investments that seek absolute 
performance rather than relative, rely on manager skill rather than 
market growth, and allow for flexibility of tools and allocations. 

 

Categories include: 

Absolute Return Strategies 

Currency Overlay 
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Asset Allocation Approaches 
Thematic Categories – Inflation 

The objective of Inflation investments is to provide purchasing power 
protection for the portfolio.  This protection can be obtained through 
investments at any level of the capital structure or within any sector 
that exhibits hedging characteristics. 

 

Categories include: 

TIPS 

Real Estate 

Real Return 

Inflation Hedges 

REITs 

Commodities 
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Asset Allocation Approaches 
Thematic Categories – Summary 

A Thematic approach to allocation can help: 
Deemphasize asset class details. 

 

Emphasize  investment fundamentals. 
 

Emphasize fund objectives. 
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Asset Allocation Modeling  
with Real Return Strategies 
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Asset Allocation Modeling 
MVO – Efficient Frontier 
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Asset Allocation Modeling 
MVO – Efficient Frontier 
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Monte Carlo Simulation 
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Monte Carlo Simulation 
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Current Environment 

Spending policy has become a higher profile topic with many higher 
education institutions for a variety of reasons: 

 
a) Broad adoption of UPMIFA has provided clarity of the key components to 

be considered when establishing a spending policy. 

b) Weak capital markets have made protection of corpus very difficult. 

c) 2008/2009 crisis highlighted the lack of language in many policies to account 
for extreme market and organizational situations.  

d) Low absolute interest rates make the historical 5.0% “typical” spending rate 
appear  increasingly unrealistic. 

e) Spending pressures on higher education institutions are increasing due to 
decreased funding for public institutions and widespread pressure on 
giving/donations. 

f) Institutions have shown an increased interest in CPI and hybrid policies.  
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UPMIFA Summary 

The Uniform Prudent Management of Institutional Fund Act (UPMIFA) effectively has 
replaced the 1972 Uniform Management of Institutional Funds Act (UMIFA). UPMIFA has 
been adopted by 49 states. 

 

The Act provides guidance on investment decisions and endowment expenditures for 
nonprofit and charitable organizations. 

 

One major change in UPMIFA is that institutions can spend on funds with a value below the 
original value of contributions. Instead, the new requirement states that investing and 
spending will be at a rate that preserves the long-term purchasing power of principal.   

 

The seven prudence factors related to spending policy, according to UPMIFA, are : 
1. Duration and preservation of the endowment fund. 

2. Purposes of the institution and the endowment fund. 

3. General economic conditions. 

4. Possible effect of inflation or deflation. 

5. Expected total return – income and appreciation of investments. 

6. Institution’s other resources. 

7. Institution's investment policy.  
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Peer Data Analysis 

Source: NACUBO-Commonfund Study of Endowments 2001-2011 and Client 

Annual Reported Effective Spending Rates for Total Institutions for Fiscal 
years 2001-2011 
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Peer Data Analysis – Percentage of Operating Budget 
Funded by Endowment  

Total 
Institutions 

Over $1 
Billion 

$501 MM - $1 
Billion 

Client 

Participants 823 73 66 NA 

Average % of 
operating budget 
funded by endowment 

9.2% 15.0% 16.9% 1.6%* 

Median % of operating 
budget funded by 
endowment 

3.2% 8.1% 13.1% NA 

Increased 24 27 23 

Decreased 33 40 44  

No change 28 8 13 

Uncertain 15 25 20 

Source: NACUBO-Commonfund Study of Endowments 2011  

*Low % is due to inclusion of medical center in consolidated financial statements. FY10 return was 1.8%   
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Spending Policy Options–  
Spending Policy Methodologies Used by Endowments 

64



Spending Policy Options 

The most prevalent spending policy calculation methodology for endowments today is this 
option.  

The primary components to the calculation are: defining the percentage of market value, and 
defining the period for averaging the market value of the portfolio. For example,  

 

Annual Spending  = 4.5% of the average market value of the endowment for the 
trailing 12 quarters. 
 

Advantages of this spending policy option include:  
Averaging values over multiple quarters reduces the impact of a rapid change in market value. 

The actual spending rate is stated. 

The formula is widely recognized. 

Disadvantages of this spending policy option include:  
Spending varies more with this spending policy than with other spending policies. 

Annual spending is somewhat unpredictable. 

Spending tends to fall when the need may be the highest. 

The process for selecting the smoothing period (T-8,T-12, T-24) is somewhat arbitrary. 

1. Percentage of Weighted Average Market Value 
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Spending Policy Options 

With an inflation linked spending policy, annual spending changes are a function of the 
previous year’s spending plus the change in inflation.  

Annual spending = spending amount from the previous year plus/minus the 
change in the CPI index for the most recent 12 months.  

Inflation can be expressed as the percentage change in CPI, or the change in CPI plus a 
certain amount (for example, CPI + 0.5%), or using a different inflation benchmark (HEPI 
or a subset of the broad CPI index). 

Advantages of this spending option include: 
Spending will increase each year unless CPI is negative. 

The volatility of spending over time is lower than a market value-based spending policy. 

The calculation methodology is relatively straightforward. 

Disadvantages of this spending option include:  
Potential to “overspend” under certain economic scenarios such as stagflation. 

An inflation formula must be selected. 

Spending will tend to be lower during periods of low inflation than under other spending options.  

2. Inflation-Linked Spending 
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Spending Policy Options 

With a hybrid spending policy, spending policy incorporates both a market value 
component and an inflation linked component.   The allocation to each component will vary 
based on the specific circumstances of the institutions. 

Annual spending =  70% based on the spending amount from the previous year 
plus/minus the change in the CPI index for the most recent 12 months; 30%  
based on 4.5% of the average market value of the endowment for the trailing 12 
quarters. 

Hybrid spending policies have been adopted by the majority of large private university 
endowments.  

Advantages of this spending option include:  
Provides a blend of the primary spending options. 

Less volatile than a pure market value based approach. 

Percentage allocations to each component can be customized. 

Minimizes some issues involved with using just market value or just inflation. 

Disadvantages of this spending option include:  
More complex than other options. 

May be harder to communicate to constituents than other options. 

3. Hybrid Spending Policy 
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Upper and Lower Spending Bands 

Regardless of the spending policy option selected, an increasingly large number 
of institutions have adopted or are considering adopting upper and lower limits, or 
bands, on annual spending.  

 
Example:  Minimum annual spending = previous year’s spending + 1.0%; 
Maximum annual spending = previous year’s spending + 7.0%  
 

Annual spending limits provide some assurance on the “best case” and “worst 
case” spending scenarios for annual spending and thus aid in annual budgeting.  If 
implemented correctly, bands do not have a meaningful impact on corpus over 
time.   

 

If annual spending bands are implemented, an institution needs to carefully model 
and monitor the correct upper and lower limits given their asset mix and their 
spending policy formula. 
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Client Endowment Spending History 

       Spending Policy:  Mgt. 
Fiscal Year  Rate   Avg. Period   Fee 
1993-1998   5.0%        36 mos.  None 
1999-2005   5.0%        36 mos.   1.0% 
2006   4.75%        36 mos.  0.75% 
2007-20101   4.5%        36 mos.   0.5% 
20111   4.375%        60 mos.  0.375% 
20122, 3   4.25%        60 mos.  0.25% 

20134   4.25%        60 mos.  0.25% 
  
Notes: 
1. Replenish difference between spending distribution and actual income on state portion of RCTF    
underwater endowments for fiscal years 2010 and 2011. 
2. Spending distributions reduced by 25% on all endowments underwater by more than 10%.  
3. Spending distributions limited to actual income on state portion of RCTF underwater endowments. 
4. Spending distributions limited to actual income on entire amount of RCTF underwater endowments. 
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Spending Analysis - Overview 

To help compare and contrast the three primary spending options, RVK prepared 
the following data to help provide an "apples-to-apples" comparison of the three 
options. 

 
We used the following assumptions in our analysis: 

 

Starting Market Value: $100mm 

Starting Year: 1976 

Asset Mix Assumptions: We used the following constant asset mix for the 
endowment:  

55% U.S. Equity  

20% International Equity 

25% Fixed Income  

Rebalancing Frequency: Annual 
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Spending Analysis - Overview 

Specific Spending Policies Modeled:  
Inflation Linked – Annual change in CPI-U  

Traditional Model - 4.5% of the average trailing 12 quarters’ market value  

Hybrid Model - 70% Inflation Linked and 30% Traditional Model.  

 

Starting Annual Spending Amount (1977):  
Inflation Linked - $5.6mm 

Traditional Model - $4.9mm  

Hybrid Model - $5.4mm  

 

Return Assumptions: We used index returns for each asset class, as follows:  
55% DJ Industrial Avg. Index  

20% MSCI World ex-US Index  

25% Barclays Capital Aggregate Bond Index 

71



Analysis of Spending Patterns 

Comparison of Annual Spending Models from 1976 - 2011 
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Spending Analysis - Summary 

The CPI based option, “Inflation Linked” has the lowest volatility of spending, 
and spending always increases (so long as CPI is positive).  

The market value based option, “Traditional Model” captures the benefits of 
increased market values, and absorbs some of the "pain" of decreased market 
values. Smoothing techniques help somewhat. 

The Hybrid Model captures some of the benefits of each option used on its own. 

In actual real-life circumstances , the specific details associated with each option 
are critical. 

 

Inflation Linked Traditional Model Hybrid Model 

Average Annual Spending $13.9mm $12.9mm $13.6mm 

Largest Annual Spending $21.6mm $21.9mm $20.6mm 

Lowest Annual Spending $5.6mm $4.6mm $5.4mm 

Standard Deviation of 
Annual Spending 

3.3% 5.0% 3.7% 

Cumulative Spending $500.6mm $465.9mm $490.2mm 
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Other Discussion Items  

 

 

Delayed spending distributions for new endowment gifts 

 

Reduced spending on underwater endowments 
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September 19, 2012 
 
Mr. Darren Schulz, CFA 
Interim Chief Investment Officer 
North Dakota Retirement & Investment Office 
1930 Burnt Boat Drive 
Bismarck, ND 50501 
 
Dear Darren, 
 
Thank you for inviting Callan to submit a proposal to conduct an asset allocation and spending policy 
study for the North Dakota Legacy Fund (“Legacy Fund”).  This letter outlines our suggested approach to 
conduct the study, as well as the study’s objectives, deliverables, time frame, and pricing.  We are open 
to modifying this proposal in order to meet the specific needs and objectives of the Legacy Fund Advisory 
Board and the North Dakota Retirement and Investment Office (“RIO”). 
 
A brief history of Callan Associates Inc. 
Our company traces its origins to 1969 when Edwin C. Callan formed the investment measurement 
division of Mitchum, Jones and Templeton, a large West Coast brokerage firm.  In 1973, Mr. Callan and 
others purchased the investment measurement division and formed Callan Associates Inc., a subchapter 
S Corporation incorporated in the State of California.  Over the ensuing years, Callan expanded our staff 
and developed expertise in strategic planning, capital markets research and manager research, as well 
as formal programs to educate fiduciaries.  Since our earliest days, Callan has devoted significant 
resources to strategic consulting and to addressing the increasingly complex needs of plan sponsors.  
 
An overview of our consulting philosophy 
Callan believes that it is our mission as investment consultants to deliver superior consulting solutions 
that help our clients achieve their investment and business objectives.  We believe that fund sponsors 
should adopt well-defined procedures and methods to provide the best-managed assets for their needs 
and to protect the corpus from deterioration.  Callan has developed our processes to help our clients 
dispense their duties in compliance with the highest fiduciary standards. 
 
Callan believes in the development of customized solutions to fit each client’s unique needs.  To that end, 
we subscribe to a set of general beliefs that underpin our firm’s investment advice to our clients: 
 
● We are ardent believers in diversification at the total portfolio level and within each asset class. 
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● We believe very strongly that investors should develop a written, long-term strategic investment plan 
that addresses the investor’s specific goals, objectives and the risk tolerance, taking into account the 
unique profile of the funds to which the investor has fiduciary responsibility. 

 
● Once the strategic investment plan is adopted, we believe that each asset class should be structured 

with the goal of achieving returns in excess of the benchmark (assuming active management) while 
avoiding unintended and undesired risks by style, capitalization, duration, or other factors. 

 
● We believe that passive investments can play an important role.  We advocate use of passive or 

enhanced investment strategies in the areas of greatest market efficiency.  We also believe that 
passive or enhanced investment strategies can be used to provide both low cost exposure and 
operational benefits in all public security markets, especially for large portfolios like the Legacy Fund. 

 
● We believe in active management particularly in less efficient markets such as US small capitalization 

equities and non-US equities.  We believe that a prudent manager selection process and a long-term 
view are both necessary to maximize the opportunities for success in manager selection. 

 
● We attempt to achieve cost-effective solutions but understand that higher alpha opportunities and 

complex investment strategies generally demand higher fees. 
 
● We generally believe in simple as opposed to complex portfolios.  We strongly prefer fewer 

investment managers to more.  We believe in leveraging relationships across multiple plans, where 
possible.  We believe in written documentation of strategic decision such as asset allocation, 
manager structure, and manager selection document a prudent decision-making process. 

 
We are mindful that there is no single perfect asset allocation solution that fits all endowment spending 
situations.  Consequently, Callan commits that we will work closely with RIO staff and the State 
Investment Board to match the best investment practices with the Legacy Fund’s unique objectives, risk 
tolerance, spending objectives, and its high public profile within the State of North Dakota. 
 
Why a strategic asset allocation policy matters 
The North Dakota Legacy Fund’s strategic asset allocation will be the primary determinant of the future 
growth and volatility of the fund asset values.  The primary goal of an asset allocation and spending study 
is to enhance the long-term security of the Legacy Fund by identifying an asset allocation policy that 
achieves three primary objectives: 
 
1. The policy should reflect the appropriate level of risk for the Legacy Fund, based on a balanced 

consideration of expected contributions, principal preservation and spending requirements. 
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2. The policy should generate the maximum expected rate-of-return given its expected level of risk.  An 
asset mix that meets this criterion will be deemed to be “efficient”. 

 
3. The asset allocation policy ultimately selected for the Legacy Fund will ideally balance the needs and 

objectives of both near-term and long-term spending goals. 
 
Our evaluation will comport with North Dakota law that specifies an initial asset accumulation phase that 
will be followed by a period that includes both contributions to and distributions from the Legacy Fund. 
 
Overall Process 
Callan has assigned a senior team of asset allocation specialists to work with the RIO investment staff to 
complete this strategic planning project.  Paul Erlendson, Senior Vice President, will be responsible for 
oversight and execution of the project.  Eugene (Gene) Podkaminer, Vice President and a member of 
Callan’s Capital Markets Research Group, will be the project’s lead investigator.  In addition to Paul and 
Gene, we will employ professional resources from throughout the firm as needed including Jay Kloepfer, 
Executive Vice President and Director of Callan’s Capital Markets and Alternatives Research group. 
 
The following table lists the members of our Capital Markets Research Group. 

 
 

 
 
 
 
 
 
 
 
Asset Spending Study Methodology 
An endowment fund’s strategic asset allocation is the primary determinant of investment return on the 
assets, as well as a major determinant of the volatility of the Fund asset values.  The objective of Callan’s 
asset allocation and spending study is to determine the appropriate asset allocation for the Legacy Fund.   
 
Callan employs two standard quantitative tools: mean-variance optimization and Monte Carlo simulation 
to help determine which asset allocation policy best satisfies the two criteria above.  Mean-variance 
optimization allows us to evaluate whether an asset mix is efficient.  The Monte Carlo model allows us to 
understand how an asset mix might interact with the Legacy Fund’s spending policy across many 
possible capital market environments. 

  

 
Name 

 
Industry Focus 

Industry 
Experience 

Years w/ 
Firm 

Degree/ 
Certifications 

Jason Ellement VP, Capital Markets Research 18 10 FSA, CFA, MAAA, BS 
Karen Harris VP, Capital Markets Research 24 12 ASA, CFA, BM 

Jay Kloepfer Director of Capital Markets and 
Alternatives Research 

25 14 MA, BS 

Julia Moriarty VP, Capital Markets Research 22 22 CFA, MBA 
James Van Heuit SVP, Capital Markets Research 23 19 MA, BS, BA 
Eugene Podkaminer VP, Capital Markets Research 15   3 MBA, CFA 



 4 
Darren Schulz, CFA 
September 19, 2012 

The proposed asset spending policy study will be formally reviewed by a peer committee of senior Callan 
professionals – the Client Policy Review Committee.  This group provides a qualitative overlay to the 
quantitative approach.  The formal review limits the possibility that any bias might affect the analysis and 
is a distinguishing characteristic of Callan’s consulting practice when compared to those of other firms. 
 
In order to determine which asset mix is most appropriate, the State Investment Board must establish an 
appropriate set of decision-making criteria.  Callan will bring our experience consulting to funds with like 
objectives to the SIB’s attention during your deliberations of available alternative investment strategies. 
 
The first step in establishing these criteria is to determine the mission or primary goal for the Legacy 
Fund.  The primary objective governing the management of most endowments is the pursuit of 
intergenerational equity: that is, the real (i.e.—inflation-adjusted) purchasing power of the corpus is 
maintained over time.  Successful programs maintain the purchasing power of the corpus by choosing an 
average level of spending that can be supported by the investment and contribution policies.  If this goal 
is achieved, it should enable another objective: a relatively constant level of real spending. 
 
The current fixed-income orientation of the Legacy Fund’s investments is unlikely to keep pace with 
inflation; our study will specifically evaluate the risk of inflation to each of the asset allocation alternatives. 
 
Capital Market Projections 
Callan develops projections of capital market performance at the start of each year.  Projections are 
made for 5- and 10-year time periods.  Callan integrates information on past capital market performance, 
key economic indicators, and the market insights of Callan professionals to develop projections that are 
sound, defensible, and consistent with financial theory.  Individual asset classes are analyzed as part of a 
larger system, acknowledging both the interaction between asset classes and the influence of larger 
macroeconomic events such as inflation or recession on the entire structure of capital markets. 
 
Capital market projections consist of projected returns and two risk measures—standard deviation and 
correlation—for all of the major asset classes and inflation.  Callan uses broad asset classes in asset 
allocation work and to conduct manager structure analysis of capitalization, duration, and other stylistic 
variations within asset classes.  Mean-variance optimization is very sensitive to inputs.  We provide sub-
asset class assumptions to satisfy specific needs.  For example, we have capital market projections for 
emerging markets and high yield bonds and can develop modeling assumptions for others as need be. 
 
Mean-Variance Optimization and the Efficient Frontier 
Mean-variance optimization allows us to evaluate whether an asset mix is efficient (whether it lies on the 
efficient frontier.)  The Capital Market Projections are the input for Callan’s proprietary mean-variance 
optimization model. Mean-variance optimization is used to identify a series of asset mixes, ranging from 
lower risk to higher risk, that all satisfy the objective of being efficient.   
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This series of asset mixes is commonly referred to as the efficient frontier.  The mixes along the frontier 
are deemed efficient because they generate the maximum expected return for their expected level of risk.  
They do this by taking optimal advantage of low correlations between the performance behavior of the 
different asset classes of which they are composed. 
 
Fund Asset and Spending Model 
It is absolutely essential that a thorough understanding of the Legacy Fund’s assets and planned 
spending inform the determination of the appropriate asset allocation.  Callan uses a proprietary 
simulation modeling system to construct a detailed model of the Legacy Fund’s assets, potential spending 
policy alternatives, and contributions.  We will project the interaction of spending and Fund assets under 
expected capital market outcomes, and then simulate the financial condition of the Fund and the potential 
level and range of spending by inserting capital market uncertainty.  The model integrates projections of 
capital market performance, and through Monte Carlo simulation, tests the range of potential outcomes 
on the Legacy Fund assets and spending levels, in both nominal and real (i.e.—inflation adjusted) dollars.  
The schematic below describes the integrated modeling and simulation process. 
 

 
Note: real values are determined by discounting nominal values by inflation.  Real values show the future 
spending and asset amounts expressed in today’s dollar equivalent. 
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Monte Carlo Simulation 
Monte Carlo simulation is a modeling technique generally employed to solve problems where a variable 
of interest is dependent on the interaction of a number of other variables whose outcomes are uncertain. 
 
We use Monte Carlo simulation to evaluate the expected behavior of each of the efficient mixes in the 
context of the Legacy Fund’s future assets and spending.  By simulating thousands of possible capital 
market outcomes and observing the interaction of assets and spending across many potential scenarios, 
we can begin to understand the effect that each asset mix might have on the future of the Legacy Fund.   
 
The Legacy Fund’s potential spending policy is tested across a range of potential market environments.  
We concurrently evaluate the current and alternative asset mixes within the same market environments.  
The combined analysis will portray the projected financial condition of the Legacy Fund over several time 
horizons (typically 5, 10 and 20 years) and across various capital market scenarios. 
 
Callan’s model is extremely flexible and can incorporate all types of spending policies seen among 
endowments and foundations, including income-derived, rolling percentage of Legacy Fund market value, 
percentage of previous years’ spending, floors, corridors, and hybrids of these strategies.  Planned 
spending for the current or future years can be explicitly incorporated.  Expenses can be explicitly 
incorporated as well.  We believe this type of analysis will be particularly useful to the Advisory Board as it 
seeks to determine both spending and investment policies. 
 
We focus on four key variables in the asset allocation and spending policy simulation process: 
 

1. Ending market value (nominal and real) 
2. Annual spending (nominal and real) 
3. Cumulative spending (nominal and real) 
4. Ultimate real purchasing power (“URPP”) 

 
“URPP” is defined as the sum of the inflation-adjusted ending market value plus cumulative real 
spending.  It serves as a powerful decision variable that incorporates the effects of inflation on the 
purchasing power of the Legacy Fund’s future market value.  Other endowment funds have found that 
URPP is a very reasonable decision variable for guiding an asset allocation decision.  By searching for 
investment policies that optimize the URPP over a wide range of future capital market behavior, the 
Legacy Fund can balance the tradeoff between real spending and the future real value of assets.  
 
Project Timing 
In order to expedite the study, we propose that Callan professionals interact primarily with RIO investment 
staff on an ongoing basis during the conduct of the study.  It is our experience that we speak at least 
weekly—if not more often—with investment staff as the study is being conducted.   
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We expect to meet with the State Investment Board at least twice.  The first meeting will involve a 
discussion of the asset allocation process and potential decision variables that might be used by the 
Board to make the asset allocation decision.  The second meeting will review the process, decision 
variables, and our findings.  The Board may select an asset allocation policy at the conclusion of the 
second meeting.  In the event the Board has questions, we may potentially have to follow up with 
supplemental information before a strategic allocation decision can be made. 
 
Ideally, the study should take approximately eight weeks to complete.  We recognize, however, that the 
proposed timeline is subject to the State Investment Board members’ availability.  Our goal is to provide 
the Board and RIO staff with the data and perspective needed to make informed, prudent decisions 
regarding the Legacy Fund’s asset allocation and potential spending policies.  At the conclusion of the 
asset/spending project, we will work with RIO investment staff to develop an investment policy statement 
for the Legacy Fund and a transition plan to implement the State Investment Board’s allocation decision. 
  
Project Fee 
The project fee to complete the asset/spending study for the Legacy Fund as described above is $64,000.  
Reasonable travel expenses incurred by Callan professionals to attend meetings with Advisory Board and 
RIO staff, as authorized in advance, will be billed outside of the project fee. 
 
Under separate cover we previously sent copies of Callan’s current forms ADV Part II-A and ADV Part II-
B.  They provide required background information about the firm and professionals who will be directly 
involved with the project.  In that letter dated June 21, 2012 we also enclosed a list of managers with 
whom Callan does business.  I will respond to any questions about this proposal.  You can contact me at 
(303) 861-1851 or via email at erlendson@callan.com. 
 
Please have this letter countersigned by an authorized individual and return a copy to me as 
authorization for Callan to conduct the asset allocation / spending project as described above. 
 
Cordially, 

   
Paul Erlendson on behalf of the North Dakota Legacy Fund 
 
enclosures 
cc: Jay Kloepfer, Callan 

mailto:erlendson@callan.com
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2 A Strategic Planning Process for the Legacy Fund Knowledge. Experience. Integrity. 

General Consulting 

Primary Consulting Team 

Paul Erlendson 

● Fund Sponsor Field Consultant 

● 26th year with Callan 

● Works directly with 9 clients 

● Clients include public DB, corporate DB and 

DC, Taft-Hartley DB / DC, Foundation, Nuclear 

Decommissioning Trust 

● B.A. and M.A. – North Dakota State University 

 

Eugene Podkaminer, CFA 

● Capital Markets Research Consultant 

● 14 years of industry experience 

● 2nd year with Callan 

● Former Chief Strategist of OCIO at Barclays 

● B.A. Economics – University of San Francisco 

● M.B.A. – Yale University 

● CFA Charterholder 

Consulting Team Clients 

● North Dakota State Investment Board 

● Sempra Energy 

● Boilermaker National Annuity Trust National Annuity Trust 

● Boilermaker-Blacksmith National Pension Trust 

● Sempra Energy Nuclear Decommissioning Trusts 

● Leggett & Platt DB 

● University of Alaska – Foundation 

● Alyeska Pipeline Service Company Savings and Investment 

● Education Trust of Alaska 529 Tuition Savings Plan 
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The Legacy Fund:  Challenge and Opportunity 

● The Legacy Fund is accumulating contributions at a rapid rate – over $500M in the 

first year of existence 

● The Fund lacks both a formally articulated spending policy and a corresponding 

long-term investment policy to support those (as of yet) undefined spending 

objectives 

● Investments in short-term fixed-income produces a return which is below the rate of 

inflation, impairing the future purchasing power of Fund assets 

 

Key questions: 

● What are the Legacy Fund’s spending objectives? 

● What is the “right” investment policy to support those objectives? 
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Callan’s Organizational and Consultant History 

Exceptional Client Service Backed by Deep Resources and Unmatched Collective Experience 

 

Independent and Focused 

 

● Established in 1973 

● Investment consulting remains our primary focus 

● 100% employee owned 

● Third generation of private ownership 

● 66 current owner-employees 

Experienced 

 

● Over 350 Fund Sponsor clients representing over $1.7 trillion in assets 

● Client-focused consultants with 8 –12 clients each 

● Consultant tenure – Average 10 years Callan / 18 years Industry 

● Client tenure – Average of 8 years 

Fully Resourced 

 

● Over 170 employees 

● 30 CFA Charterholders and 11 CFA candidates 

● 50 advanced degrees 

● 34 research specialists in every area of need 

● Proprietary systems and databases 

1973 

Successfully transitioned a third 

generation of employee owners to 

senior management positions 

Successfully transitioned ownership 

from Ed Callan to employees, while 

remaining an independent 

consulting firm 

Ed Callan and 

associates founded 

company 

2007 1990 
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Experience with Endowments and Foundations 

● Callan is one of the largest investment consulting firms in the industry* 

● Callan advises to over 30 endowment and foundation clients, representing over $50B 

Representative Endowment and Foundation Clients 

Alaska Permanent Fund 

California Institute of Technology Endowment 

Clayton Foundation for Research 

Connelly Foundation 

David and Lucile Packard Foundation 

DMNS Foundation 

Foundation for Medical Research Inc. 

Georgia Higher Education Savings Plan 

Good Shepherd Rehabilitation Network 

Guide Dogs for the Blind 

Hotchkiss Foundation 

Helios Education Foundation 

Idaho Endowment Fund Investment Board 

Indiana University 

Inter American University of Puerto Rico 

James Irvine Foundation 

 

 

Jewish Foundation of Cincinnati 

Luckyday Foundation 

Marley Foundation 

Orlando Health Foundation Inc. 

Philadelphia Orchestra Association 

Research Corp. for Science Advancement Foundation 

Tobacco Settlement Investment Board 

University of Alaska Foundation 

University of California, Irvine Foundation 

University of Cincinnati Foundation 

University of Colorado 

University of Nevada, Las Vegas Foundation 

University of Western Ontario 

United Methodist Foundation of Western North Carolina 

Upstate Medical University Foundation 

Utah Permanent State School and Institutional Trust 

 

 

 

 

* Source: Pensions & Investments. 
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Callan’s Philosophical Beliefs 

● Direct, open, and candid communication with Foundations’ key decision makers  

we believe that our clients are best served by our unbiased and experienced advice 

even when that advice differs from the client’s point of view 

● Taking a strategic, long-term approach to planning and implementation with 

documented due diligence is the most prudent way to manage institutional assets   

● Customized solutions for each client’s particular needs – not a one size fits all 

approach 

● Diversification at the total fund level and within each asset class 

● Proven strategies over ones considered “cutting edge”  a conservative approach to 

risk management in which we perform in-depth due diligence research to ensure 

that investments are managed by firms with experience, expertise, and established 

track records 
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A Sound Fiduciary Process is Our Goal 

Callan’s Consulting Process 

Manager/Fund Review and Search 

Custodial Review and Search 

Securities Lending Analysis 

Transition Management 

Fee/Cost Analysis 

Asset Allocation/Liability Study 

Investment Policy Development 

Investment Structure Evaluation 

Manager Portfolio Guidelines 

Callan Investments Institute 

  - Conferences 

 - Research Papers 

 - Surveys 

“Callan College” 

   - Fiduciary Education 

   - Custom Topic Education Sessions 

Total Plan Analysis 

Asset Class Analysis 

Risk Analysis 

Investment Manager Analysis 

We believe that every large investor has a distinct set of circumstances. We approach each client 

with an open mind. We strive to build off of the strengths already embedded in a client’s program. 

We do not impose a “one-size-fits-all” policy position onto our clients. 
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Large Firm Resources with Client Service Focus 

Callan Investments  

Institute 

Strategic 

Planning 

Plan 

Implementation 

Monitoring 

& Evaluation 

Callan Consulting Team 

       Paul Erlendson     Gene Podkaminer, CFA 

Global Manager  

Research 

Capital Market  

Research 

Client Report Services 

Proprietary Database 

Jay Kloepfer  
Greg Allen 
Jason Ellement, FSA, MAAA, CFA 
Karen Harris, ASA, CFA 
Julia Moriarty, CFA 
Gene Podkaminer, CFA 
Jim Van Heuit 

Ivan “Butch” Cliff, CFA 
Alpay Soyoguz, CFA 
Allie Banuelos 
Susan Kern 
Alina Vartanyan 
Haichi Chen 
Paul McGurk 
Dante Cirimele 
Bill Smith 
Anne Leung 
Adam Mills 
Maggie Solis 
                      Plus 18 Additional  

Analysts and Support 

Public Markets 
Kelly Cliff, CFA, CAIA 
Inga Sweet 
James Danforth, CFA 
Lauren Etcheverry, CFA 
Andy Iseri, CFA 
Ho Hwang 
Matthew Routh 
Mark Stahl, CFA 
Steve Center, CFA 
Brett Cornwell, CFA 
 
 

Education 

& Research 

Ken Brunke 
Gina Falsetto 
Ray Combs 
 

“Callan College” 
Kathleen Cunnie 
 
 
Published Research 
Anna West 
Jacki Hoagland 
Nicole Silva 
 
Most Callan Professionals 
Participate as Instructors and 
Research Writers 

Real Asset Consulting 

Jamie Shen 

Sally Haskins 

Sarah Angus, CAIA 

Avery Robinson, CAIA 

Jay Nayak 

Lauren Talbot 

 

DC Consulting  

Lori Lucas 

Ben Taylor 

Jamie McAllister 

James Veneruso  

Hedge Funds 

Jim McKee 

Brian Kmetz, CIPM 

 

Private Equity 

Gary Robertson 

Mike Bise 

 

Alternatives 

Sherwood Yuen 

 

Custody 

Virgilio “Bo” Abesamis 

 

The North Dakota Legacy Fund 

Client Policy Review 

Committee 

Alternative Investments            

Review Committee 

Manager Search 

Committee 

Defined Contribution 

Committee 
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Capital Markets Research Group 

● Determine the risk and return objectives for the Legacy Fund and 

identify a broad asset allocation target that is appropriate for those 

parameters 

● Provide capital market research – all asset classes and strategies 

● Develop proprietary capital market expectations 

● Conduct a wide array of modeling assignments, including asset 

allocation and scenario analysis 

● Provide custom client research and education 

● Author Quarterly Capital Market Review and periodic research 

papers 

● We have extensive work experience with your actuary, Gabriel 

Roeder Smith and Co. 

 

Eugene Podkaminer 

BA, MBA, CFA 

Julia Moriarty 

BS, MBA, CFA 

Jay Kloepfer 

BS, MA 

Director of Capital Markets 

and Alternatives Research  

 

 

Karen Harris 

ASA, BM, CFA 

Jason Ellement 

BS, CFA, FSA, MAAA 

James Van Heuit 

BA, BS, MA 

25  Full asset/liability or spending 

studies conducted each year 

 

25  Asset allocation-only studies 

conducted each year 

 

20  Investment structure studies 

conducted each year 

 

50  Custom research projects 

conducted each year 
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What is an Asset Allocation and Spending Study? 

We evaluate the interaction of the three key policies that govern an endowment with 

the goal of establishing an appropriate investment policy 

 

Investment Policy 

● How will the assets supporting 

the spending be invested? 

● What are the risk/return 

objectives? 

● How to manage cash flows? 

Cash Flow Expectations 
● Expected Contributions 

● Forward-looking assumptions 
and scenarios 

Spending Policy 
● What type of spending policy 

● What level of spending? 

● Expectations for fees? 

Investment  

Policy 

Spending 

Policy 

Cash Flows 
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Overview of Asset-Spending Process 

Liability Modeling Asset Projections 

Build Spending Model 
Create Asset 

Mix Alternatives 

Define Funding/Spending 
Assumptions 

Define Capital 
Market Assumptions 

Simulate 
Financial Conditions 

Define 
Risk Tolerance 

Select Appropriate 
Target Mix 
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Goals and Objectives 

Determine the appropriate asset allocation policy for the Legacy Fund: 

● The appropriate asset allocation will evaluate the dual objectives of maintaining or 

increasing real spending while maintaining or growing the real (inflation-protected) 

value of the Fund over the projection period 

● The study focuses on 5-, 10-, and 20-year time horizons as they impact spending 

and the value of the corpus 

● Because these can be competing objectives, careful consideration must be given to 

both goals when conducting long-term planning 



13 A Strategic Planning Process for the Legacy Fund Knowledge. Experience. Integrity. 

Overview of Callan’s Asset / Spending Model 

Inflation 

Simulations 

Spending 

Policy 

Beginning 

Fund   

Balance 

Capital Market 

Behavior 

Simulations 

Ending    

Fund   

Balance 

Annual 

Spending 

Asset 

Allocation 

Mixes 

Simulation allows us to measure 

the range of outcomes for each 

asset mix from best-case to 

worse-case 

Range of Fund Values 

Range of Spending Values 

(Nominal and Real) 

Note:  Real values are determined by discounting nominal values by simulated inflation. 

Real values express future values in today’s dollar equivalent. 
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Spending Policy Considerations for the Legacy Fund 

● General rule of thumb:  to balance intergenerational equity, a policy can’t spend 

more than the expected real return on investments over the long run 

● This rule leads many trusts, endowments, and foundations to seek a higher return to support 

higher real spending 

– Inflation of 2.5% – 3% and a nominal return target of 8% results in real return expectations of 5% – 5.5% 

– 5% – 5.5% is very typical of the spending targeted by a majority of foundations and endowments 

– Challenges in today’s environment include generating a real return of 5%; many institutions are 

reevaluating spending policies in light of expectations for the capital markets 

● Unique challenge for trusts built on resource royalty payments:  How to 

accommodate inflows in the spending policy? 
– Ignore – dedicate to growing the endowment for future spending; market-value based spending policy: 

inflows are added to corpus over time, generating additional spending in the future 

– Acknowledge – may support spending in excess of the real investment return; income-based spending 

policies may acknowledge royalty payments as “income” 

– Royalty revenues can alter the asset allocation/spending relationship. Even with a market-value-based 

spending policy, projections of strong oil royalty revenue could suggest that the Legacy Fund can support 

spending in excess of any expected real return. However, the Fund can also be susceptible to declines in 

royalty inflows; a sharp reduction in royalty expectations could then spur reconsideration of the effective 

rate of spending by the Fund, and introduce uncertainty into the appropriate spending policy. 
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Commonly Used Spending Policies 

Commonly used spending policies for foundations and endowments typically fall into 

four broad categories: 

● Historical Spending Plus an Adjustment 
– An amount equal to the prior year's spending plus 

some amount is spent 

– Makes budgeting easier 

– Requires discipline to refrain from increasing 

spending during bull markets 

● The Hybrid Model 
– Balance competing goals of producing stable 

spending levels while preserving purchasing power 

by using more than one type of spending policy 

– Best known example is the “Yale” model, where 

spending is equal to a weighted average of prior 

spending adjusted for inflation (70% weight) and 

5% of current market value (30% weight) 

● Income Only 
– Only coupon and dividend payments are spent 

– Fairly stable spending from year to year 

– Asset allocation oriented towards income 

generation rather than total-return investing 

– Favors a large allocation to fixed income 

● Market Value-Related 
– A percentage of the fund's market value is spent 

each year 

– Favors the long-term preservation of the corpus  

– Produces unstable spending from year to year 

– Over time, a market value-based spending 

policy will produce more total dollars for the 

institution as it frees the investment decisions 

from the spending policy 

The overwhelming majority of institutions employ some form of market value-based 

formula 

Regardless of the spending policy selected, actual spending must average slightly 

less than the real investment return 
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Callan’s Experience with Royalty-Based Trusts 

● Alaska Permanent Fund 
– Developed  detailed model for projecting and simulating endowment fund assets, spending, and capital 

market outcomes including modeling of income-based dividend distribution policy 

– Ongoing engagement 

● Alabama Trust Fund 
– Developed asset allocation policy to serve income and royalty-based distribution policy; model and 

studies used to support successful effort to amend Alabama constitution and change to an asset-based 

spending policy 

– Revising asset allocation policy to serve new spending policy 

– Ongoing engagement 

● Utah Permanent Fund 
– Regular studies to evaluate asset allocation policy to serve current income-only spending policy; 

alternative scenario analyses to evaluate potential move to asset-based spending policy 

– Periodic engagement 

● Texas Permanent School Fund  
– Developed asset allocation policy to serve income-only distribution policy; model and studies used to 

support successful effort to amend Texas constitution and change to an asset-based spending policy 

– Former client 
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What Concerns are Investors Facing Today? 

● Placing an increased emphasis on understanding how different policies will react to 

specific economic/capital market outcomes: 

– High or rapidly rising inflation 

– Flight to quality 

– Rapidly declining interest rates or deflation 

– Low inflation, robust growth 

● Asset classes will be defined increasingly by their expected reactions to these 

different environments 

– Creation of real-return or inflation hedging asset class 

– Flight to quality assets 

– Deflationary assets 

– Robust growth assets 

● Liquidity is a more explicit consideration in strategic policy development and 

implementation 

● Is there room in the portfolio for opportunistic strategies which can take advantage of 

shorter-term dislocations? 
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Economic Role of Asset Classes 

● Investors are seeking greater economic diversification to a broader range of scenarios 

like inflation, deflation, stagflation and growth-given uncertainty 

Low or Falling Growth 

High or Rising Inflation 

 

Inflation Linked Bonds (TIPS) 

Commodities 

Infrastructure 

High Growth 

High Inflation 

 

Real Assets:  Real Estate, 
Timberland, Farmland, Energy 

 

Low Growth 

Low Inflation or Deflation 

 

Cash 

Government Bonds 

High Growth 

Low Inflation 

 

Equity 

Corporate Debt 

Economic Growth 

In
fl

a
ti

o
n
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Purpose Driven Investing 

● Capital Accumulation:  Grow assets through relatively high long-term returns 

– US Equity 

– Global Ex-US Equity 

– Private Equity 

● Flight to Quality:  Protect capital in times of market uncertainty 

– US Fixed Income 

– Cash Equivalents 

● Absolute Return:  Earn returns between stocks and bonds while attempting to 
protect capital 

– Absolute Return Hedge Funds 

● Inflation Hedge:  Support the purchasing power of assets 

– Real Estate, Timber, Farmland, etc. 

– Real Return Fund 

– Commodities 

● Opportunistic:  Take advantage of dislocations in the market as opportunities arise 

– Distressed Mortgages, etc. 

Roles of Asset Classes 
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Closing Considerations for the Legacy Fund 

Establish the Spending Objective: 

● Determine the risk and return objectives for the Legacy Fund and identify a broad asset 

allocation target that is appropriate for those parameters 

 

Establish an Investment Policy that supports the spending objective: 

● Purpose of assets 

● Short-term and long-term objectives 

● Liquidity needs 

● Diversification 

● Tolerance for downside risk 



Appendix 
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Callan Presenter Biographies 

Eugene L. Podkaminer, CFA, Vice President.  Eugene is a consultant in the Capital Markets Research Group. Eugene is responsible for 

assisting clients with their strategic investment planning, conducting asset allocation studies, developing optimal investment manager 

structures, and providing custom research on a variety of investment topics. 

 

Prior to joining Callan in 2010, Eugene spent nearly a decade with Barclays Global Investors. As a Senior Strategist in the Client Advisory 

Group, he advised some of the world's largest and most sophisticated pension plans, non-profits, and sovereign wealth funds in the areas of 

strategic asset allocation, liability driven investing, manager structure optimization, and risk budgeting. As Chief Strategist of Barclays' CIO-

outsourcing platform, Eugene executed CIO-level functions for corporate pension plans and endowments. Eugene was also a Senior 

Investment Consultant with Alan Biller and Associates. 

 

Eugene received a B.A. in Economics from the University of San Francisco and an M.B.A. from Yale University. He earned the right to use 

the Chartered Financial Analyst designation and is a member of the CFA Society of San Francisco and the CFA Institute. 

  

Paul M. Erlendson, Senior Vice President.  Paul is a senior consultant in Callan's Denver Consulting Office. He is a member of Callan's 

Client Policy Review, Manager Search and Defined Contribution Committees, and is a shareholder of the firm.   Paul has assisted a variety 

of institutional investors with a broad array of investment policy formulation, implementation, and evaluation decisions. Paul has twenty-eight 

years of industry experience and has been with Callan for twenty-five years. 

 

Prior to joining Callan Associates in 1986, Paul served on the staff of a state pension system. His background also includes work in the 

insurance industry, and a stint as a college instructor. His commitment to education extends to participating in speaking roles at various 

investment forums.  Paul served as a member of the Pitzer College Parent Leadership Council. Paul earned a B.A. and an M.A. from North 

Dakota State University.  
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2012 Capital Market Expectations 

Return and Risk 

Summary of Callan's Long-Term Capital Market Projections (2012 - 2021)

PROJECTED RETURN PROJECTED RISK 2011 - 2020

Asset Class Index

1-Year 

Arithmetic

10-Year 

Geometric* Real

Standard 

Deviation

Projected 

Yield

10-Year 

Geometric*

Standard 

Deviation

Equities

Broad Domestic Equity Russell 3000 9.20% 7.75% 5.25% 18.70% 2.00% 8.00% 18.10%

Large Cap S&P 500 8.95% 7.60% 5.10% 18.00% 2.20% 7.85% 17.25%

Small/Mid Cap Russell 2500 10.25% 7.90% 5.40% 23.00% 1.20% 8.25% 23.00%

International Equity MSCI EAFE 9.30% 7.60% 5.10% 20.00% 2.00% 7.85% 19.75%

Emerging Markets Equity MSCI EMF 11.50% 8.00% 5.50% 27.75% 0.00% 8.35% 27.50%

Global ex-US Equity MSCI ACWI ex-US 9.85% 7.90% 5.40% 21.15% 1.50% 8.20% 20.90%

Fixed Income

Defensive BC Gov't 1-3 3.00% 3.00% 0.50% 2.50% 3.00% 3.25% 2.50%

Domestic Fixed BC Aggregate 3.30% 3.25% 0.75% 4.25% 3.30% 3.75% 4.50%

TIPS BC TIPS 3.10% 3.00% 0.50% 5.60% 3.10% 3.50% 5.90%

Long Duration BC Long Gov't/Credit 4.10% 3.45% 0.95% 11.80% 4.10% 4.00% 11.15%

High Yield BC High Yield 6.00% 5.35% 2.85% 12.50% 6.00% 5.60% 11.55%

Non-US Fixed Citi Non-US Gov't 3.25% 2.85% 0.35% 9.50% 3.25% 3.35% 9.70%

Other

Real Estate Callan Real Estate 7.65% 6.40% 3.90% 16.95% 5.00% 6.75% 16.35%

Private Equity VE Post Venture Cap 13.05% 8.80% 6.30% 30.60% 0.00% 9.00% 30.00%

Hedge Funds Callan Hedge FoF 5.90% 5.55% 3.05% 10.00% 0.00% 5.90% 10.00%

Commodities DJ-UBS Commodity 4.75% 3.25% 0.75% 17.90% 2.75% 3.75% 24.00%

Cash Equivalents 90-Day T-Bill 2.75% 2.75% 0.25% 0.90% 2.75% 3.00% 0.90%

Inflation CPI-U 2.50% 2.50% 1.40% 2.50% 1.40%

* Geometric returns are derived from arithmetic returns and the associated risk  (standard deviation).
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2012 Capital Market Expectations 

Correlation Matrix 

Source: Callan  

Key to Constructing Efficient Portfolios 

Broad Lg Cap Sm/Mid Int'l Eq Emerge GlobxUS Defensive Dom Fix TIPS Hi Yield NUS Fix Real Est Pvt Eqt Hedge Fd Comm Cash Eq

Broad Domestic Equity 1.000

Large Cap 0.995 1.000

Small/Mid Cap 0.954 0.920 1.000

International Equity 0.833 0.830 0.790 1.000

Emerging Markets Equity 0.836 0.830 0.805 0.840 1.000

Global ex-US Equity 0.864 0.860 0.824 0.980 0.920 1.000

Defensive -0.109 -0.100 -0.130 -0.080 -0.120 -0.096 1.000

Domestic Fixed 0.003 0.010 -0.020 0.000 -0.030 -0.010 0.820 1.000

TIPS -0.108 -0.095 -0.140 -0.090 -0.115 -0.102 0.460 0.640 1.000

High Yield 0.624 0.620 0.600 0.555 0.555 0.575 0.050 0.110 0.020 1.000

Non-US Fixed -0.071 -0.060 -0.100 0.050 -0.090 0.006 0.420 0.430 0.300 0.000 1.000

Real Estate 0.746 0.740 0.720 0.650 0.630 0.667 0.000 0.070 -0.020 0.550 0.000 1.000

Private Equity 0.950 0.943 0.915 0.890 0.895 0.924 -0.160 -0.068 -0.150 0.630 -0.070 0.735 1.000

Hedge Funds 0.777 0.775 0.735 0.695 0.710 0.725 0.050 0.215 0.100 0.550 0.000 0.590 0.735 1.000

Commodities 0.150 0.150 0.140 0.130 0.135 0.136 -0.150 0.090 0.280 0.100 -0.050 0.150 0.100 0.180 1.000

Cash Equivalents -0.043 -0.030 -0.080 -0.010 -0.100 -0.040 0.350 0.100 0.070 -0.110 0.000 -0.060 0.000 -0.070 0.070 1.000
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Alternatives Investment Structure 

Real Estate Private Equity  Hedge Funds 

Key Risks • Timing of investments 

• Economic risk exposures 

• Manager risk 

• Leverage 

• Liquidity 

 

• Timing of investments 

• Strategy exposure 

• Geographic and industry 

exposure 

• Manager selection 

• Liquidity 

 

• Strategy risk 

• “Hidden beta” risk 

• Lack of transparency 

• Leverage  

• Liquidity 

 

Policy and 

Procedures 

to Address 

Key Risks 

• Strategic and annual 

tactical plan 

• Geographic and property 

type diversification 

• In-depth manager/fund 

knowledge and due 

diligence 

• Well structured guidelines 

to limit and monitor 

leverage 

• Strategic and annual 

tactical planning 

• Diversification by vintage 

year, strategy type 

• In-depth manager/fund 

knowledge and due 

diligence 

 

• Diversification by strategy 

and underlying funds 

• Investment due diligence 

• Dedicated operational due 

diligence 

• Identification of institutional 

funds with reasonable 

transparency and fees 

 



26 A Strategic Planning Process for the Legacy Fund Knowledge. Experience. Integrity. 

Real Estate Consulting 

● Diverse, experienced team supported by broader organization 

– Consulting, plan sponsor, investment management, acquisitions/asset management, fund of 

funds, and performance monitoring backgrounds 

– Managed growth; add one to two retainer clients per year 

– 3:1 client to consultant ratio 

● Long-term commitment to real estate 

– Full service real estate consulting division established in 1988 

– Over $25 billion in real estate assets advised 

● Extensive manager research  

– 300+ meetings per year  

– U.S. and non-U.S. real estate equity and debt, timber, infrastructure, agriculture 

– Proprietary database 

● Consulting philosophy  

– Use real estate for diversification, income, and as an inflation hedge 

– Create solutions tailored to client objectives; no model portfolio 

– Integrate broader plan considerations 

– Bias to straightforward, cost effective investments 
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Private Equity Consulting 

● In the last ten years, Callan’s Private Markets Group has established or enhanced over 

35 private equity programs, conducting over 70 searches, with total allocations of over 

$6.5B 

– Mandates include customized mandates or vehicles (e.g., separate accounts), fund-of-funds, 

and direct partnerships  

– Act as an both an independent third party and extension of staff 

– Experience in launching successful new allocations 

– Experience diversifying existing portfolios 

● We specialize in strategic planning, implementation, and monitoring for programs 

– Work with clients on a flexible basis to tailor consulting services to needs  

– We have a unique window on fund sponsor and manager activity 

● Conduct and publish research, and provide education on private markets 
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Hedge Fund Consulting 

● Largest independent asset management consulting firm 

– Dedicated hedge fund research team 

● Established relationships with all major fund-of-funds 

– No affiliation or vested interest with any underlying funds 

– Long-standing relationships with most, if not all, major FoFs and key underlying funds 

– Experienced due diligence supported by broad hedge fund industry network 

– Dedicated to FoF solutions for implementing hedge fund exposure 

● Experienced due diligence, with committee oversight 

– Investment policy statement documenting rationale, guidelines, and process 

– Asset allocation and manager structure reflecting experience and common sense 

– Search recommendations vetted by Callan’s peer review process 

– Performance evaluation using peer groups and return attribution analysis 
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Risk Management 

● Well-structured and comprehensive Investment Policy Statement 

● Comprehensive performance and risk monitoring reporting platform 

● Clearly defined governance structure with clear lines of authority, responsibilities, 

and proper separation of duties 

● Well-structured and efficient operational platform 

– Custody 

– Trading 

– Cash Management 

– Securities Lending 

– Use of Derivatives 

– FX  

 

Four Key Elements 
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Public Market Research 

Inga Sweet 

BA 

Co-lead and Manager of the 

Global Manager Research 

Group and Manager of the 

Published Research Group 

 

Mark Stahl 

BA, CFA 

Domestic Equity  

Ho Hwang 

BA 

International Equity 

Kelly Cliff 

BA, CFA, CAIA 

CIO of Public Markets, 

and co-lead of the Global 

Manager Research Group  

James Danforth 

BS, CFA 

Domestic Equity 

Brett Cornwell 

BA, CFA 

Fixed Income 

Steve Center 

BA, CFA, MBA 

Fixed Income 

Matt Routh* 

BA, MA 

Fixed Income 

Lauren Etcheverry 

BS, CFA 

Domestic Equity 

Andy Iseri 

BS, CFA 

International Equity 

*passed level 3 of the CFA exam 
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Alternative Investment Research 

Sarah Angus 

BA, CAIA 

European and Latin  

American Real Estate 

Timber 

 

Kelly Cliff 

BA, CFA 

Public and Multi-Strategy 

Real Return 

Commodities 

 

Michael Bise 

BA 

Private Equity 

 

Brett Cornwell 

BA, CFA 

TIPS, MLPs 

 

Sally Haskins  

BA, MS 

General and Asian Real Estate 

Steve Center 

BA, CFA, MBA 

TIPS 

 

Jim McKee 

BA, MBA 

Hedge Funds 

Jay Nayak 

BA 

Public Real Estate  

Securities and Debt  

Strategies 

Timber 

Gary Robertson 

BA, MBA 

Private Equity  

Private Energy 

 

Avery Robinson 

BS, MBA 

Core Real Estate  

Infrastructure 

Matthew Routh* 

BA, MA 

Commodities 

Public and Multi-Strategy  

Real Return 

Jamie Shen 

BS 

General Real Estate,  

Agriculture 

 

Lauren Talbot Sertich 

BA 

General Real Estate 

 

Sherwood Yuen 

BA, MBA 

Alternatives 

 

*passed level 3 of the CFA exam 
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Approach to Manager Research 

Qualitative Analysis Quantitative Analysis 

Philosophy/Process 

What is the firm’s investment philosophy and 

process?  Has it remained consistent over time? 

How is research conducted and incorporated into the 

investment process? 

Historical Performance 

How has strategy performed relative to peers and 

benchmarks over various measures and time 

periods (cumulative, calendar year, rolling periods, 

rising/ declining markets, stylistically extreme 

periods)? 

Performance 

Is there a rational explanation for periods of large 

out/underperformance? 

Risk Adjusted Returns 

Have the returns generated by the portfolio been in 

line with the risks being taken? 

People/Organization 

What are the investment professionals’ qualifications 

and experience? 

Have there been any significant changes in 

ownership, personnel or assets under management? 

Portfolio Characteristics 

Has the managers’ holdings been consistent with 

their stated style over time? 

How do these characteristics compare to peers and 

to stated benchmarks?  Does this help explain 

historical performance patterns given market 

environment? 

Portfolio Construction 

How are portfolios constructed and what are the 

parameters? 

 

Attribution 

What are the sources of relative performance?  Is 

this consistent with stated philosophy, process, and 

objectives? 
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As total-return investing took hold in the endowment community in the late 1960s

and early 1970s, spending policies shifted from income-based to market value-

related—the dominant model used today. 

However, there is a growing trend among endowments of all sizes toward hybrid

models, accelerated by the early adoption of industry leaders such as Yale

University.

Endowments have increasingly allocated larger percentages of their assets to

alternative investments over the last decade, giving rise to liquidity concerns. 

Callan assesses how the endowment spending landscape has changed in light of

the passage of the Uniform Prudent Management of Institutional Funds Act

(UPMIFA) in July 2006, the increasing use of alternative investments by

endowments and the market collapse of 2008.

Endowment Spending Policies

Since the Passage of UPMIFA

A well-designed endowment spending policy balances the need for current spending with the

goal of supporting future expenditures into perpetuity. As institutions periodically review their

asset allocation policies, it is equally important that they review their spending policies because

the two are interdependent and critical to the long-term success of any endowment.

This paper provides a brief overview of best practices in the design and implementation of

endowment spending policies. We explore and evaluate the mechanics of various policies in

terms of their ability to satisfy the competing objectives of stable current spending and real,

long-term preservation of the corpus. Within this framework, Callan assesses how the endow-

ment spending landscape has changed in light of the passage of the Uniform Prudent

Management of Institutional Funds Act (UPMIFA) in July 2006, the increasing use of alternative

investments by endowments of all sizes and the 2008 market collapse.

Introduction
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In 1972, the National Conference of Commissions

on Uniform State Laws (the Uniform Law

Commission) passed the Uniform Management of

Institutional Funds Act (UMIFA), which was ulti-

mately adopted in 47 states and the District of

Columbia. One of the major goals of the legisla-

tion was to encourage endowments to invest for

the long run by adopting a total-return approach

rather than seeking out investments with high cur-

rent yields. UMIFA permitted endowments to

spend a portion of realized and unrealized appre-

ciation in addition to current income (dividends

and interest), allowing institutions to focus their

investment policies on maximizing total return per

unit of risk rather than maximizing current income

per unit of risk. This concentration on total return

led to sweeping changes in best practices for

both the investment and spending policies

employed by most major endowments.

The Uniform Law Commission approved a revised

version of UMIFA on July 13, 2006, providing a

stronger, more unified framework for charitable

fund management known as the Uniform Prudent

Management of Institutional Funds Act (UPMIFA).

UPMIFA, which applies retroactively, has been

enacted in 43 states and the District of Columbia

as of January 29, 2010.

The most important change UPMIFA made con-

cerns endowment spending: doing away with the

“historic dollar value” (HDV) concept, which had

restricted spending to amounts above the original

dollar value of the contributions that created the

trust. Under UPMIFA, a fund is permitted to spend

an amount it deems prudent after taking into con-

sideration the donor’s intent that the fund con-

tinue permanently, the purposes of the fund and

relevant economic factors. The new legislation

also defines a more precise set of rules for the

prudent management of charitable funds and the

governing of donor restrictions. UPMIFA helps

charitable institutions better manage their invest-

ments and spending to provide more money for

their beneficiaries.

The original 1972 UMIFA paved the way for

endowments to uncouple their investment and

spending policies, leading to the widespread

adoption of total return-oriented investment poli-

cies. However, it did not result in the same level of

uniformity in spending policy design.

Introduction (continued)
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The concept of an endowment dates back to at

least the 12th century in Europe, when plots of

land were used to support religious organiza-

tions. Plots generated rent that was made avail-

able to the beneficiary institutions. Land values

and rents generally increased over time, which

allowed the institutions to deal with rising costs

and increased activities. These land-based

endowments had a significant influence on the

spending practices of modern endowments.

In the United States, land was initially the main

source of endowment income, but by the early

1900s most assets were invested in fixed

income (bonds and mortgages) and inflows

shifted from rent to interest. Endowments sacri-

ficed the potential for appreciation for the safety

of principal and income, and the built-in infla-

tion protection which the land had provided dis-

appeared.

When the stock market boomed in the 1950s

and 1960s, pressure increased to allow endow-

ment funds to participate in these equity

returns. Rising inflation in the 1960s also

became an issue, particularly for college and

university endowments, which were predomi-

nantly exposed to fixed income investments.

The problem was rooted in traditional spending

rules which dictated that endowments could

spend only dividends and interest, while the

majority of the equity market returns came from

capital gains. 

At this time, institutions with longer-term per-

spectives and less reliance on current spending

were able to shift money into stocks. The higher

associated growth rates ultimately led to a

larger corpus and a substantial increase in both

dividends and interest. However, institutions

with shorter time horizons were forced to focus

on high yield debt and high dividend-paying

stocks, which prevented them from enjoying the

full benefits of the bull market. This combination

of circumstances threw the traditional income-

based spending approach, and the investment

approach that it engendered, into question.

Ultimately this led to a number of the largest

endowments in the country advocating a “total

return” investment approach—arguing it was in

the best long-term interest of institutions to

obtain the highest possible rate of total return

(yield plus appreciation) consistent with a rea-

sonable level of risk. However, without the abil-

ity to spend a portion of the capital gains, it was

difficult to convince sponsoring institutions to

adopt this new philosophy. 

In addition to some moral arguments, the main

debate centered on the legal definition of the

term “income.” Until the mid-1960s, the prevail-

ing legal opinion was that income did not

include capital appreciation, realized or other-

wise. The law for private trusts clearly ascribed

appreciation to principal rather than income,

however, no court decision applied specifically

to charitable endowment funds. The question

became whether or not endowment funds

should be treated in the same manner as pri-

vate trusts.

Evolution of Endowment Spending Policies
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A well-designed spending policy reflects the

unique philosophy of the sponsor. There are a

number of competing objectives in managing an

endowment, and the sponsor must deal with the

different levels of emphasis to place on each

objective.

The primary objective governing the management

of most endowments is the pursuit of intergener-

ational equity: that the real (inflation-adjusted)

purchasing power of the corpus is maintained

over time. Endowments that experience year-to-

year market-related fluctuations in their corpus

value may fall short of this goal. For this reason

many endowments evaluate their success by

looking at the average value of the corpus over

many years. Ultimately, successfully maintaining

the purchasing power of the corpus depends on

choosing an average level of spending that can be

supported by the investment policy. If this goal is

achieved, it should enable another objective: a rel-

atively constant level of real spending.

This second objective of stable and predictable

spending also governs endowment management.

The beneficiaries of endowments are generally

unable to adjust their budgets to react to large

and unpredictable swings in year-to-year spend-

ing. They are also subject to the same inflationary

pressures as any other entity operating in the gen-

eral economy. Spending rules are designed, at

least in part, to accommodate the need for a

stable and predictable level of spending that

grows at the rate of inflation. 

While stable real spending is a baseline objective

for most endowments, many institutions come

under significant pressure to grow spending by

more than the underlying rate of inflation. This has

been particularly true during weak periods in the

economy when other sources of funding—such as

tax revenue for public institutions or gifts to pri-

vate institutions—decline considerably. Funding

decreases tend to coincide with downturns in the

stock market, which places endowments with an

equity-oriented investment strategy under addi-

tional stress at the exact time they are least

equipped to handle it.

Competing Objectives in Managing Endowments

Separating principal and income for private

trusts allowed the allocation of property

between income beneficiaries and “remainder-

men.” Income beneficiaries are entitled to the

income that a private trust generates during its

lifetime. Remaindermen are entitled to the

corpus of the trust at the demise of the income

beneficiary. In the case of charitable or educa-

tional endowment funds, the institution is both

the income beneficiary and the remainderman.

This fact was used to support a definition of

income that includes appreciation for endow-

ment funds, which became the legal definition

near the end of the 1960s.



Before addressing the mechanics of a spending

policy, an endowment must first decide on the

appropriate target spending level over time. This

spending level is typically expressed as a per-

centage of the endowment’s market value. Most

endowments pursue spending targets between

4% and 6%. In the absence of contributions,

studies have shown that a spending rate in excess

of 5% has virtually guaranteed the erosion of a

fund’s corpus in constant (inflation-protected) dol-

lars over the long term.

In the 2009 NACUBO–Commonfund Study of

Endowments, most institutions used an average

market value-related approach to spending. Over

the past 10 years, average spending rates ranged

between 3.9% and 5.3% of the endowment’s

value annually. Exhibit 1 shows an average annual

2009 spending rate of 4.4% for all reporting insti-

tutions, with private endowment spending rates

exceeding those of their public counterparts. The

10-year average annual spending rate ranges

between 4.6% and 4.9%, regardless of endow-

ment size (assets) or type (public versus private).
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A final objective is to grow the corpus by more

than the underlying rate of inflation. While this

goal is often discussed, it is seldom given the

highest priority relative to the other three listed

above. Occasionally an institution—usually in a

secure financial condition with other reliable

sources of funding—will forego current spending

in an effort to accelerate the corpus’ long-term

real growth. Other institutions may pursue this

strategy for a short period in anticipation of fund-

ing some major project in the near future. 

A quick review of these four objectives reveals a

plethora of conflicts. Growing the corpus by the

rate of inflation and supporting any level of spend-

ing requires an endowment to take on at least

some measure of investment risk:

• Pursuing a policy of maintaining a stable real

corpus in the face of investment risk results

in a volatile spending pattern;

• Pursuing a policy of stable real spending

sacrifices the stability of the real value of the

corpus, and can result in long periods where

it actually declines; 

• Pursuing a high growth strategy in current

spending diminishes the growth rate of the

corpus, favoring current beneficiaries over

future beneficiaries;

• Pursuing a high growth rate in the corpus

reduces current spending, favoring future

beneficiaries over current beneficiaries, and

may introduce more volatility in spending. 

Finding the spending and investment policy com-

bination that best balances this set of competing

objectives is an important challenge faced by

every endowment.

The Appropriate Average Spending Level
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Historical analyses and current best practices

support the argument that a targeted annual

spending level in the range of 4.5% to 5% of

market value is appropriate. The 2000 to 2002

equity bear market—combined with average

market value-related spending policies—elevated

the average level of spending as a percentage of

assets above the normal 5% target for many insti-

tutions from 2002 through 2004. As the equity

markets recovered, the average spending level for

most endowments dropped back down to 5% or

lower.

We categorize the mechanics of spending policies

into four general groups that cover the majority of

current models. We discuss each group in the fol-

lowing text, providing a general description of the

underlying spending model, as well as the ration-

alization for and argument against its use. 

Income-Only Spending Model
The income-only model is the original spending

model for endowments, where only coupon and

dividend payments can be spent. This type of

policy offers two advantages. First, it provides for

the preservation of the purchasing power of the

trust over time. Since principal, by definition,

cannot be spent, it requires a fairly creative invest-

ment policy to reduce the corpus of the trust over

time. The second advantage is that it provides for

relatively stable spending from year to year.

The disadvantage of an income-only spending

model is that it can create pressure to pursue an

investment policy that is income generation-ori-

ented rather than total return. For example, in

order to spend 5% of the endowment’s value

each year, an income-only policy might require a

large allocation to fixed income, which thereby

forces the exclusion of high-return but low-yield-

ing equity asset classes. This may move the

endowment toward a high yield investment man-

agement style for both equities and fixed income.

These restrictions can affect the long-term growth

of the corpus, and ultimately the probability of the

endowment preserving its purchasing power over

time. 

The Mechanics of Spending Policies

Exhibit Average Annual Spending Rates as a Percentage of Endowment’s Value for Fiscal Years
2000–2009

Table data are equal-weighted; numbers in percent.
Source: Fiscal Years 2000–2007, NACUBO Endowment Study 2008; Fiscal Years 2008–2009, 
NACUBO-Commonfund Study of Endowments 2009.

Endowment Assets 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 10-Year

Number of Respondents 668 693 700 718 738 756 769 776 772 842 Average

> $1.0 bil 4.2% 4.2% 4.9% 5.3% 5.2% 4.7% 4.6% 4.4% 4.2% 4.6% 4.6%

$500 mil to < $1.0 bil 4.5 4.5 5.1 5.3 5.2 4.8 4.5 4.4 4.5 4.9 4.8

$100 mil to < $500 mil 4.6 4.9 5.1 5.2 4.9 4.7 4.7 4.5 4.2 4.4 4.7

$50 mil to < $100 mil 5.1 5.3 5.3 5.2 4.9 4.7 4.7 4.8 4.6 4.7 4.9

$25 mil to < $50 mil 4.7 4.9 4.9 5.0 4.8 4.7 4.8 4.8 4.3 4.3 4.7

< $25 mil 4.6 4.9 4.7 4.8 4.6 4.8 4.6 4.6 4.1 3.9 4.6

Public 4.6 4.8 4.9 4.9 4.5 4.6 4.5 4.5 4.2 4.2 4.6

Private 4.7 4.9 5.1 5.2 5.1 4.8 4.7 4.7 4.4 4.5 4.8

Total Institutions 4.6 4.9 5.0 5.1 4.9 4.7 4.7 4.6 4.3 4.4 4.7



7 | Callan Associates • Knowledge for Investors

Income-only spending policies are also highly

sensitive to interest rate changes. With the secu-

lar decline in both interest rates and dividends

since the early 1980s, income-only spending poli-

cies have resulted in declining spending levels as

a percentage of the corpus over time. In many

instances this has forced institutions to gradually

alter their asset allocation policies to avoid a

decline in real spending. While a 60%/40%

stock/bond mix would have yielded well over 5%

until the early 1990s, today it yields less than 3%

(Exhibit 2). In the last several years, endowments

with income-based spending models have strug-

gled to reach a 5% spending rate irrespective of

how they structured the stock/bond mix.

Market Value-Related 

Spending Model
Market value-related spending policies are

today’s predominant model for endowments.

Under this model, endowments spend some fixed

percentage of their market value each year.

Typically spending is calculated as a percentage

of the beginning market value, the ending market

value or an average market value over some

period of years. Market value-related spending

policies developed as a response to the funda-

mental shortcomings of income-only models. By

disconnecting spending from income generation,

market-value models encourage the adoption of

total return-oriented investment policies.

Market value-based spending rules tend to favor

the long-run preservation of the corpus. In concert

with an appropriate investment policy, they

encourage a sustainable rate of spending over

time. As the market value of the corpus fluctuates,

the spending dollar amount moves in lockstep.

Assuming an appropriate target spending level is

chosen, this precludes annual spending by the

endowment from exceeding the ability of the

corpus to support it.

Unfortunately, a protected corpus comes at the

expense of stable and predictable spending

levels. Over time a market value-based spending

policy will produce more total dollars for the insti-

tution as it frees investment decisions from the

spending policy, providing greater flexibility in

selecting an asset allocation. The problem, how-

ever, is unstable spending from year to year, which

Exhibit Declining Yields

Sources: LehmanLive (BC Aggregate Yield to Worst), Standard & Poor’s Index Services (S&P 500 Dividend Yield) and Callan Associates Inc.
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can make the annual budgeting process for the

endowment more difficult. Institutions whose

spending policies rely solely on the beginning

market value each year risk extremely volatile

spending levels from one year to the next. A par-

tial solution to the problem has been to adopt a

moving average market value, which reduces

spending volatility but also places additional pres-

sure on the corpus during declining markets.

Inflation-Adjusted/Constant-Growth

Spending Model
Under an inflation-adjusted (constant-growth)

spending model an endowment will spend the

same amount as in the prior year (or a multi-

period moving average of prior spending),

adjusted for inflation or increased by a set per-

centage. This model places the utmost priority on

stable and predictable spending over time,

making budgeting considerably easier for the

beneficiary institutions as they can anticipate

(often years in advance) the funding level that they

will enjoy in the future. An additional benefit of this

model is that, like the market value-based model,

it can be readily supported by total return-oriented

investment policies.

The main drawback of the inflation-adjusted

spending model is that it does not naturally adjust

over time to reflect the underlying value of the

corpus, creating two types of problems. During

rapidly rising markets this approach can come

under fire for “under-spending” (or spending less

than the trust can support), often creating pres-

sure to make ad hoc adjustments to the spending

level to reflect the underlying growth in assets.

These adjustments may or may not create future

sustainable spending levels. Conversely, during

declining markets this model places significant

stress on the corpus by spending more than can

be supported over time. In extreme cases this can

result in the value of the corpus temporarily drop-

ping below the original dollar value of the trust. In

the past this sometimes triggered UMIFA’s “his-

toric dollar value” spending restriction, which pre-

cluded any additional spending until the corpus

recovered. UPMIFA did away with the “historic

dollar value” concept in July 2006, although sen-

sitivity to this issue still exists in certain institu-

tions. 

Hybrid Spending Model
The hybrid model provides the greatest flexibility

in allowing an endowment to satisfy multiple com-

peting objectives by combining spending models.

An infinite number of combinations exist under the

hybrid model, allowing an institution to fine-tune

its policy to meet its specific needs. The challenge

under a hybrid model is finding the right combina-

tion and sticking with it during the difficult periods

that it will inevitably face.

Some institutions utilize the hybrid model to bal-

ance the competing goals of producing stable

spending levels while preserving the purchasing

power of the endowment. Yale University is the

most notable example, combining prior spending

with a market value-based model. 

Annual spending under the Yale model is deter-

mined using a weighted average of prior spending

(80% weight) and 5.25% (current long-term

spending rate target) of the market value two

years prior (20% weight). The resulting amount is

then adjusted for inflation and constrained to

between 4.5% and 6% of the endowment’s infla-

tion-adjusted market value one year prior.

Incorporating prior spending levels helps to

reduce large fluctuations from year to year.
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Within the four general categories of spending

models outlined above, countless variations have

been designed to better meet the needs of the

sponsoring entity. These variations typically take

the form of an additional rule (or set of rules) that

either reduces the volatility of spending or helps to

protect the corpus during times of stress. Next we

briefly discuss some of the more commonly used

rules.

Inflation-adjusted or constant-growth spending

policies result in very smooth predictable spending

patterns over time. This stability, however, comes

at a cost. The disconnect between spending

growth and market value can result in unsustain-

able spending levels during times of severe market

declines—particularly when coupled with high

inflation. To mitigate this impact, many institutions

employ spending ceilings (i.e., dollar or percentage

limitations on spending), typically driven by the

value of the underlying assets. The most common

type of ceiling restricts spending to a set percent-

age of market value. For example, current year

spending cannot exceed 7% of the previous year’s

ending market value. A second version requires

that current spending cannot increase by more

than a certain percentage or dollar amount over

the previous year’s spending. Yet another variation

restricts spending when the endowment value falls

below a designated threshold.

As previously noted, spending rules tied to market

value can result in significant year-to-year spend-

ing volatility. Spending floors help mitigate this

issue by ensuring that spending does not fall dra-

matically in periods of weak market performance

or negative inflation. Spending floors set dollar or

percentage minimums and are typically driven by

spending in previous years. For example, some

endowment policies impose a floor on spending

whereby the amount spent in one year must be

equal to a set percentage of the amount spent in

the previous year. Another version dictates that

spending must be at least a certain percentage of

market value. 

When both a floor and a ceiling are employed

(also known as the “snake in the tunnel”

approach), year-to-year spending can fluctuate

within reasonable bands, but volatility is signifi-

cantly dampened during extreme periods. Used in

conjunction with a market value-based spending

model, this approach approximates the behavior

of the hybrid models discussed in the previous

section.

Modifications to Basic Spending Policy Mechanics

Adjusting spending toward a long-term rate of

5.25% ensures that it will be linked to fluctuations

in the endowment’s market value, which helps to

protect the long-term purchasing power of the

fund. Finally, the 4.5% to 6% corridor helps to

dampen spending volatility during extreme market

environments.

The weighted average formula allows an institu-

tion to explicitly define the level of emphasis to

place on smoothed spending relative to the

preservation of the corpus. Beyond changing the

weights in the equation, each of the formula’s two

components can be further modified to achieve

more or less smoothing of spending over time.
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The 2009 NACUBO–Commonfund Study of

Endowments provides insight into the popularity

of the various spending models. Exhibit 3 details

the frequency with which different models are

employed across endowments of various sizes

and types.

Market value-related policies (denoted as “per-

centage of moving average” and “spend pre-

specified percentage of beginning market value”

in Exhibit 3) are clearly the dominant model today

with over three-quarters of respondents employ-

ing them. The “Other” category and the ad hoc

model—where the endowment decides on an

appropriate rate each year—tied for second, each

capturing 9% of respondents. Endowments with

assets of $50 million and below especially favor

the ad hoc method. Hybrid models represented

6% of total respondents and were favored by the

largest institutions. Inflation-adjusted and con-

stant-spending growth models are particularly

favored by larger endowments, but only represent

4% of total respondents. The usage of income-

related models (4%) has gradually declined over

time.

These results clearly indicate that the majority of

institutions have shifted from income-oriented

policies toward models that can support a total-

return investment policy. Callan clients, too, have

migrated further toward hybrid policies that take

into account both market value and prior spend-

ing over the last several years. Given the flexibility

of the hybrid models and their early adoption by

industry leaders such as Yale University, we

expect that the endowment community will

increasingly move in this direction over time.

Survey of Current Practices

Exhibit Spending Policy for Fiscal Year 2009

Multiple responses allowed; numbers in percent.
*Less than 1 percent, results not meaningful.
Source: NACUBO-Commonfund Study of Endowments 2009.
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Table data are equal-weighted; numbers in percent.
1Includes private equity, marketable alternative strategies, venture capital, private equity real estate, energy and natural resources, 
and distressed debt.
Source: NACUBO-Commonfund Study of Endowments 2009.

The liquidity crisis and market collapse of 2008

caught many endowments off guard, especially

those with large, illiquid alternative investment

programs. As buyers disappeared and liquidity

dried up, many endowments were forced to sell or

consider selling assets at large markdowns. With

limited cash on hand, many institutions struggled

to meet their basic spending needs. The financial

press published articles with headlines such as:

“Ivy Leagues Get a Lesson in Liquidity,” “Harvard:

the Inside Story of Its Financial Meltdown,” and

“Ivory-Towering Infernos.” While some journalists

exaggerated, there was plenty of truth to be

found.

Over the last decade many endowments rapidly

increased their exposure to alternative invest-

ments. The 2009 NACUBO–Commonfund

Endowment Study showed exposure to alterna-

tive investments increased with the size of the

endowment. The smallest endowments (<$25 mil-

lion) had 11% of their assets dedicated to alterna-

tive investments while the largest endowments

(>$1 billion) allocated more than half (Exhibit 4).

According to NACUBO–Commonfund, the largest

(>$1 billion) endowments more than doubled their

allocations to alternative investments over the last

decade.

In the fall of 2008, the Journal of Portfolio

Management published a paper by Laurence B.

Siegel entitled Alternatives and Liquidity: Will

Spending and Capital Calls Eat Your “Modern”

Portfolio? which addresses the liquidity problem

brought about by large alternative investment allo-

cations in private foundation and other endow-

ment portfolios. In addition to the illiquid nature of

alternative investments, Siegel said alternatives—

private equity in particular—often have forward

capital call commitments which add to the liquid-

ity problem. He stipulates that endowments

should attempt to build a self-funding program

where distributions are sufficient to cover capital

Alternative Investment Allocations Give Rise to
Liquidity Concerns

Exhibit Asset Allocations for Fiscal Year 2009

Endowment Assets/Type
(Number of Respondents)

Domestic
Equities

Fixed 
Income

International
Equities

Alternative
Strategies1

Short-term
Securities/
Cash/Other

> $1.0 bil (52) 14% 11% 14% 56% 5%

$500 mil to < $1.0 bil (60) 20 14 17 43 6

$100 mil to < $500 mil (219) 27 18 16 32 7

$50 mil to < $100 mil (164) 34 21 17 22 6

$25 mil to < $50 mil (137) 37 23 15 18 7

< $25 mil (210) 39 28 12 11 10

Total Institutions (842) 31 21 15 25 8
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calls, however, it can take years to build such a

program. If spending is required when public mar-

kets are down and alternatives are not generating

cash and are in lock-up, an endowment can be

forced to sell at depressed prices. This scenario

became a reality for some during the 2008 market

collapse.

Besides spending needs and capital calls, many

endowments with large allocations to alternative

investments also employ portable alpha strategies

which use derivative contracts. These derivative

positions can require margin calls in a down

market, further raising liquidity needs. Yet another

drain on liquidity can come from hedge fund

gating provisions during extreme market down-

turns, which can limit or slow redemptions.

Siegel concluded that a reasonable initial alterna-

tives allocation (e.g., 15%) does not generally

pose a liquidity challenge across most market

scenarios, while a large allocation (e.g., 50%) can

critically hinder spending under stressed market

conditions. He also notes that illiquid alternative

allocations are less of a problem for endowments

with robust contributions as opposed to private

foundations, which often have high spending

requirements and no new contributions. Siegel’s

ultimate recommendation for those with large

alternative investments programs or those inter-

ested in establishing such programs is to carefully

assemble a laddered, self-funding structure over a

number of years.

It is clear that liquidity is yet another piece of the

endowment puzzle that must be considered when

designing a spending policy. 

Total return-oriented investment policies have

become almost universally adopted, representing

current best practices in the endowment commu-

nity. To keep pace with this trend, spending poli-

cies have evolved from income-based to market

value-based models. However, increased volatility

in market values, due in part to higher equity allo-

cations, has resulted in more volatile spending

patterns under this new paradigm. Hybrid spend-

ing models are becoming increasingly popular

amongst endowments of all sizes—a trend Callan

expects to continue as institutions periodically

review their investment/spending policy combina-

tions. Finally, as endowments ramp up allocations

to alternative investments, liquidity is becoming

an issue which needs to be factored into the

spending/investment equation.

Conclusion
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2 XYZ Fund – Asset Allocation & Spending Study Policy Study Knowledge. Experience. Integrity. 

Executive Summary 

● The current strategic asset allocation target is 47% broad domestic equity, 20% broad international 
equity, and 23% domestic fixed income, and 10% private real estate.   This target allocation 
remains “efficient” in terms of optimizing expected return for the level of expected risk. 

● The spending policy was modeled as income-only.  The income-only spending policy excludes 
expenses.  The current spending policy as well as alternative policies are tested to determine the 
suitability of their current spending levels given investment strategies. Contributions to the Funds 
in the form of income from the Trust lands are assumed to be $65 million per year. 

● The result of the income-only policy has been that the Funds have traditionally spent a relatively 
conservative amount (measured as a percentage of the assets) compared with most endowment 
and foundations, well under 3% of assets in recent years.  

● The goal of at least maintaining spending in real terms (adjusted for inflation) is likely achievable 
even with the low yields expected over the next ten years.  The flow of income from the Trust lands 
certainly supports growth in both spending and the asset value of the Funds.  The conservative 
spending policy combined with the expected income from the Trust lands suggests the market 
value of the Funds should grow substantially in real terms over the next ten years (7.4% expected 
return – 2.5% inflation – 2.75% effective spending = more than 2% annual real growth in the 
corpus).  

● The reward for taking on greater investment risk - higher market values and ultimately greater 
spending - becomes more evident given a longer time horizon.   Using a ten year projection 
horizon suggests that a more aggressive asset allocation, with equity allocations in the 60-70% 
range, is reasonable. 
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Executive Summary 

● The appropriate asset allocation policy for the Funds will satisfy two basic criteria: 

1. The asset mix will be efficient.  Given an expected level of risk, the asset mix will generate the maximum 

level of expected return. 

2. The asset mix will reflect the appropriate level of risk for the Funds, based on a balanced  consideration of 

the spending policy and the expected interaction of these cash flows with potential fund performance. 

● The pie charts below illustrate the current target mix and two potential alternative policy mixes 

which, based on this study, satisfy the criteria above.  Alternative asset Mix 3 (61% equity) and 

Mix 4 (70% equity) represent endpoints of a range of acceptable policy choices for the Funds. 

47%
Broad Domestic Equity

20%
Global (ex-US) Equity

23%
Domestic Fixed

10%
Real Estate

35%
Broad Domestic Equity

26%
Global (ex-US) Equity

30%
Domestic Fixed

9%
Real Estate

40%
Broad Domestic Equity

30%
Global (ex-US) Equity

20%
Domestic Fixed

10%
Real Estate

Projected Return = 7.16% 

Projected Risk = 12.48% 

Projected Yield = 2.80% 

61% Equity 

Projected Return = 7.520% 

Projected Risk = 14.20% 

Projected Yield = 2.65% 

70% Equity 

Projected Return = 7.38% 

Projected Risk = 13.55% 

Projected Yield = 2.73% 

67% Equity 

Current Target Mix 3 Mix 4 
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Executive Summary 

● The current equity and fixed income allocation are implemented using pure passive or “enhanced” 

index strategies. 

● We believe the Funds should consider the use of actively-managed strategies in certain areas of 

the equity and fixed income markets where active managers have demonstrated an ability to add 

value relative to their markets over longer-term periods. 

● Specifically, we believe the Funds should consider active managers in Domestic Small Cap 

Equities, International Equities, and Core “Plus” Fixed Income. 

● The Funds currently operate in a mutual fund only environment for its equity and fixed income 

investments.  The use of active management may create a need for other vehicle types (i.e 

commingled funds, collective trusts, or separately-managed accounts). 

● The use of other vehicle types might necessitate the use of a custodian.  In our experience, 

institutional investors with over $1 billion in assets have a custodian/trustee to provide safekeeping 

of assets (where applicable) and to provide consolidated reporting of assets and transactions. 
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Goals and Objectives 

● Determine the appropriate strategic asset allocation for XYZ Corporation Funds (the “Funds”). 

The appropriate asset allocation policy will satisfy two basic criteria: 

– The asset mix will be efficient. Given an expected level of risk, the asset mix will generate the maximum 

level of expected return. 

– The asset mix will reflect the appropriate level of risk for the Funds, based on a balanced consideration of 

the spending policy and the expected interaction of these cash flows with potential fund performance. 

● The appropriate asset allocation will balance the dual objectives of maintaining or increasing real 

(inflation-adjusted) spending while protecting or growing the real value of the Funds over the 

planning horizon. 

– The study focuses on 5 and 10-year projection periods. 

● These objectives are entirely consistent with those spelled out in the Investment Policy Statement 

for the Funds. 
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What is an Asset Allocation and Spending Study? 

We evaluate the interaction of the three key policies that govern the 
Funds with the goal of establishing an appropriate investment policy. 

Investment Policy Policy 
• How will the assets 

supporting the spending be 
invested? 

• What are the risk/return 
objectives? 

• How to manage cash flows? 
 

Contribution Expectations  
• What is the source of new 

funds? 
• What level of contribution  

can be expected? 

Spending Policy 
• What type of spending policy? 
• What level of spending? 
• What are Funds’ expenses? 

Asset Allocation 

and Spending 

Study 
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Why Conduct an Asset Allocation and Spending Study? 

● Establish reasonable return expectations. 

● Determine the Fund’s risk tolerance. 

● Provide a reasonable basis for the selection of a strategic asset allocation policy. 

● Incorporate changes in the outlook and acknowledge uncertainty regarding the capital markets. 

● Project and evaluate impact on how returns may effect the level of assets and spending. 
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Model Overview 

Simulate behavior across full range of capital market scenarios 

Real values are determined by discounting nominal values by inflation. 

Real values show the future expressed in today’s dollar equivalent. 

Range of Fund Values 

Range of Spending Values 

(Nominal and Real) 

Simulation enables 

evaluation of the range of 

outcomes for each asset mix 

from best-case to worse-case. 

Inflation 

Simulations 

Beginning 

Balance 

Capital Market 

Simulations 

Ending 

Balance 

Annual 

Spending 

Efficient Frontier 

(Optimal Asset Mixes) 

Spending/ 

Contribution 
Policy 

Annual 

Spending 

Fund Fund 



10 XYZ Fund – Asset Allocation & Spending Study Policy Study Knowledge. Experience. Integrity. 

Study Assumptions 

● The Funds have assets of approximately $1.246 billion as of March 31,  2011. 

● The current strategic target allocation is 47% broad domestic equity, 20% broad international 
equity (including emerging markets), 10% real estate and 23% fixed income. 

● The spending or distribution policy is modeled as income-only; income generated in the current 
fiscal year is assumed to distributed in the following fiscal year.  

● The current spending policy as well as alternative policies were tested to evaluate the sustainability 
of the current spending level compared to other policies, given investment strategies. 

● Contributions to the Funds are assumed to be $65 million per year. 
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2011 Capital Market Expectations 

● The path to a rational set of long-term capital market outcomes is likely through an ugly shorter 
term period of rising interest rates, capital losses in fixed income, and volatile equity markets. 

● Inflation projection of 2.5%, while low relative to the long-term historical average, implies a 
sustained increase from current levels. 

● Bond returns set at 3.75%. 
– Expect interest rates to rise, likely after 2011, resulting in capital loss before higher yields kick in. 

– Project cash returns to average 3.0% over 10 years, reflecting a (slim) real return of 0.5%. 

– Expect 10-year Treasury yield to reach 5%. 

– Project an upward sloping yield curve, with a slim risk premium for bonds over cash (1.0%). 

● Equity returns (8%) built from long-term fundamentals: 3-3.5% real GDP growth, which means 5.5-
6% nominal earnings growth, 2% dividend yield. 
– Nothing expected from the  “buyback yield”. Equity looks reasonably priced, but no longer looks cheap relative to longer-term 

valuations. 

● Real estate return set at 6.75%, relatively attractive compared to equities and bonds; income 
returns expected to steady at 6%. 

● Hedge fund expectations of T-bill plus 3% keep returns close to 6%. 
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2011 Capital Market Assumptions 

● Most capital market expectations represent passive exposure (beta only); however, return 

expectations for real estate, private equity, and hedge funds reflect an active management 

premium because no effective market proxies exist. 

● All return expectations are net of fees. 

 

Return and Risk 

              Projected Return Projected Risk 2010 10-year 

Asset Class Index Nominal ** Real Standard Deviation Projected Yield

Equities

* Broad Domestic Equity Russell 3000 8.00% 5.50% 18.10 2.00

* Broad Int'l Equity MSCI ACWI ex-US 8.20% 5.70% 20.90 1.70

Fixed Income

* Domestic Fixed BC Aggregate 3.75% 1.25% 4.50 3.80

TIPS BC TIPS 3.50% 1.00% 5.90 3.60

High Yield CSFB High Yield 5.60% 3.10% 11.55 6.15

Non-US$ Fixed Citi Non-US Gov't 3.35% 0.85% 9.70 3.75

Other

* Real Estate Callan Real Estate 6.75% 4.25% 16.35 5.00

Private Equity VE Post Venture Cap 9.00% 6.50% 30.00 0.00

Absolute Return Callan Hedge FoF 5.90% 3.40% 10.00 0.00

Commodities GSCI 3.75% 1.25% 24.00 3.00

Cash Equivalents 90-Day T-Bill 3.00% 0.50% 0.90 3.00

Inflation CPI-U 2.50% 1.40

** 10-year annualized geometric returns
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2011 Capital Market Assumptions 

● Relationships between asset classes are as important, or more important, than the levels of 

individual asset class assumptions. 

● These relationships will have a large impact on the generation of efficient asset mixes using 

mean-variance optimization. 

Correlation 

 

Correlation Broad ACWI Dom Fix TIPS Hi Yield NUS Fix Real Est Pvt Eqt Abs Ret Comm T-Bills

Broad Dom Eq 1.000

ACWI exUS 0.845 1.000

Domestic Fixed 0.010 -0.010 1.000

TIPS -0.103 -0.102 0.660 1.000

High Yield 0.612 0.551 0.160 0.060 1.000

Non US Fixed -0.071 0.006 0.430 0.300 0.000 1.000

Real Estate 0.736 0.658 0.080 -0.020 0.540 0.000 1.000

Private Equity 0.947 0.911 -0.070 -0.160 0.600 -0.070 0.730 1.000

Absolute Return 0.741 0.703 0.230 0.100 0.510 0.000 0.560 0.710 1.000

Commodities 0.221 0.218 -0.020 0.140 0.120 -0.050 0.180 0.190 0.200 1.000

Cash -0.043 -0.040 0.100 0.070 -0.110 0.000 -0.060 -0.150 0.150 0.070 1.000
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Comparison of Strategic Asset Allocations 

● Current asset classes included in the construction of the alternative mixes – broad domestic equity, broad 

international equity, domestic fixed income, real estate and cash equivalents. 

● Mixes 1 – 5:  Optimal mixes from the efficient frontier starting with 6.34% expected return and continuing to 

7.85% expected return, moving in 10% increments of exposure to fixed income (from 50% to 10%). 

● The current and target allocations, which lie just below the efficient frontier between Mix 3 and Mix 4, are 

slightly inefficient due to their non-US equity allocations relative to optimal mixes. 

● Funds’ stated Investment Policy goal is 5% real return. Current Target mix is expected to generate a real return 

just under this goal (4.88%), given Callan’s capital market expectations. 

 

Current Target Mix versus Range of Optimal Portfolios 

Portfolio Component 3/31/2011 Target Min Max Mix 1 Mix 2 Mix 3 Mix 4 Mix 5

Broad Domestic Equity 48.3% 47.0% 0% 100% 25% 30% 35% 40% 45%

Broad International Equity 20.4% 20.0% 0% 100% 18% 22% 26% 30% 33%

Domestic Fixed Income 23.1% 23.0% 0% 100% 50% 40% 30% 20% 10%

Real Estate 6.2% 10.0% 0% 100% 7% 8% 9% 10% 12%

Cash Equivalents 2.0% 0.0% 0% 100% 0% 0% 0% 0% 0%

Totals 100% 100% 0% 0% 100% 100% 100% 100% 100%

Expected Return 7.33% 7.38% 6.34% 6.77% 7.16% 7.52% 7.85%

Standard Deviation 13.37% 13.55% 9.14% 10.78% 12.48% 14.20% 15.95%

Real Return 4.83% 4.88% 3.84% 4.27% 4.66% 5.02% 5.35%

Projected Yield 2.59% 2.73% 3.09% 2.94% 2.80% 2.65% 2.51%

Percentage Fixed Income 23% 23% 50% 40% 30% 20% 10%
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Efficient Frontier 

● The efficient frontier represents mixes which optimally trade off between expected return and 

expected risk. 

● The current (03/31/11) and Target mixes lie just below the efficient frontier between Mix 3 and 

Mix 4. 

 

With Existing Asset Classes 
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Range of Projected Returns 

Target Mix 1 Mix 2 Mix 3 Mix 4 Mix 5
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33.0%
17.7%
7.7%

(1.6%)
(14.4%)

23.0%
13.1%
6.5%
0.3%

(8.7%)

26.7%
14.9%
7.0%

(0.4%)
(10.8%)

30.5%
16.6%
7.4%

(1.1%)
(13.0%)

34.5%
18.4%
7.9%

(1.8%)
(15.3%)

38.6%
20.2%
8.2%

(2.6%)
(17.6%)

Over 1 Year 
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15.0%
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11.4%
8.4%
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4.3%
1.6%

12.7%
9.2%
6.7%
4.4%
1.1%

14.1%
10.0%
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15.5%
10.8%
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Over 10 Years 
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18.5%
11.7%
7.4%
3.2%

(2.5%)

13.7%
9.2%
6.3%
3.6%

(0.4%)

15.5%
10.2%
6.8%
3.5%

(1.1%)

17.4%
11.2%
7.2%
3.4%
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19.2%
12.1%
7.5%
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(2.8%)

21.1%
13.0%
7.9%
3.0%
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Over 5 Years 

• Median assets reflect performance in 

average markets and are higher for more 

aggressive mixes. 

• 95th percentile assets show the performance 

for the worst 5% of outcomes and are worse 

for more aggressive mixes. 

• Every mix has more than a 5% probability of 

a loss over 1 year but negative returns are 

much less likely to persist over the longer 

term. 
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Integration of Asset and Spending Projections 

● The Funds’ spending policy is combined with the range of potential outcomes across the current 
target and alternative asset mixes to evaluate the projected financial condition of the Funds over 5 
and 10-year time horizons and across various capital market scenarios.  

● We focus on four key variables in the asset allocation and spending policy simulation process: 
– Ending market value (nominal and real) 
– Annual spending (nominal and real) 
– Cumulative spending (nominal and real) 
– Ultimate real purchasing power (URPP). 

● URPP was created as a decision variable to balance the competing objectives of maintaining or 
increasing real spending while maintaining or growing the real value of the Funds. 
– Spend more today and the Funds will end up with less tomorrow, potentially harming future generations to 

benefit the current generation. 
– Spend less today and the Funds will end up with more tomorrow, potentially benefiting future generations at the 

expense of the current generation. 
– What a fund spends plus what is left afterwards can be thought of as the fund’s ultimate purchasing power. 
– URPP is defined as the sum of real ending market value plus cumulative real spending. 

 

Key Variables 
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How to Make a Decision? 

● Balance competing objectives: growth in the corpus of the Funds versus maximizing spending: 
– Time horizon matters. 

– Higher expected growth comes at the cost of higher volatility of results. 

● Examine projected outcomes on an expected basis (“deterministic” results). 

● Examine range of outcomes - evaluate risk - the impact of volatility (“stochastic” results). 

● Risk versus reward: 
– How much can be gained by taking on more risk versus how much can be lost in a worse-case scenario? 

● Ultimately, the Funds’ risk tolerance determines the appropriate asset allocation for the Funds. 

 

Balancing Risk and Reward 



Integration of Asset and Spending 
Projections for the Funds 
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Projected Growth in Market Value 

● The charts above show the projected nominal and real market value of assets over the next 10 years. Real 

values are determined by discounting nominal values with inflation. 

● Given the relatively conservative spending policy and projected contribution levels, the current policy target and 

all of the alternative asset mixes are able to sustain the purchasing power of the Fund over the next 10 years. It 

is worth noting that if contributions were eliminated, the real value of the corpus would be expected to increase 

under all of the alternative asset mixes, as the real return is expected to exceed the low expected yield for all 

mixes. 

Nominal Ending Market Values
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Target

Mix 1

Mix 2

Mix 3

Mix 4

Mix 5

BMV x Inflation

2016 (Bil.) 2021 (Bil.)

Target $1.95 $2.78

Mix 1 $1.84 $2.47

Mix 2 $1.88 $2.59

Mix 3 $1.93 $2.71

Mix 4 $1.97 $2.83

Mix 5 $2.01 $2.95

BMV x Infl. $1.44 $1.63

Mix 5 results in the 

largest ending market 

values over time. 

Real Ending Market Values
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Mix 1

Mix 2

Mix 3

Mix 4

Mix 5

BMV

2016 (Bil.) 2021 (Bil.)

Target $1.73 $2.17

Mix 1 $1.63 $1.93

Mix 2 $1.66 $2.02

Mix 3 $1.70 $2.11

Mix 4 $1.74 $2.21

Mix 5 $1.78 $2.31

BMV $1.28 $1.28

“Real” = Inflation-adjusted 

All mixes are expected to grow the 

real (inflation-adjusted) value of the 

corpus over the projection period. 
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Projected Growth in Spending 

● The charts above show projected nominal and real spending over the next 10 years. Real values are 

determined by discounting nominal values with inflation. 

● Given the relatively conservative spending policy and projected contribution levels, the current policy target and 

all of the alternative asset mixes are able to at least sustain the real level of spending by the Fund over the next 

10 years. It is worth noting that if contributions were eliminated, real spending would still be expected to 

increase under all of the alternative asset mixes. 
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Target

Mix 1

Mix 2
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Mix 5

FY12 Spend. x Inflation

2016 (Mil.) 2021 (Mil.)

Target $45.3 $65.5

Mix 1 $50.0 $68.1

Mix 2 $48.1 $67.1

Mix 3 $46.1 $65.8

Mix 4 $44.1 $64.4

Mix 5 $42.5 $63.4

FY12 x Infl. $31.7 $35.8

Mix 1 results in the greatest 

spending over time. 

Annual Real Spending
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Target

Mix 1

Mix 2

Mix 3

Mix 4

Mix 5

FY07 Spending

2016 (Mil.) 2021 (Mil.)

Target $40.4 $51.6

Mix 1 $44.6 $53.7

Mix 2 $42.9 $52.9

Mix 3 $41.2 $51.9

Mix 4 $39.3 $50.7

Mix 5 $37.9 $50.0

FY12 $28.0 $28.0

All mixes are expected to generate rising 

real (inflation-adjusted) spending levels  

over the projection period. 
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Ultimate Real Purchasing Power 

● The chart above shows the projected Ultimate Real Purchasing Power over the next 10 years. In the static world 

of deterministic projections, where the Funds achieve the expected result each year without variation, more 

aggressive asset allocations result in greater ultimate real purchasing power levels for the Fund. 

● Given the relatively conservative spending policy and projected contribution levels, the current policy target and 

all of the alternative asset mixes are able to at least sustain both the real level of spending by the Funds and the 

real value of assets over the next 10 years. URPP is expected to increase under all of the asset mixes under 

consideration irrespective of projected contributions. 
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Beg. URPP

Mix 5 results in the greatest 

ultimate real purchasing power 

over time. 

2016 (Bil.) 2021 (Bil.)

Target $1.90 $2.58

Mix 1 $1.82 $2.37

Mix 2 $1.85 $2.45

Mix 3 $1.88 $2.53

Mix 4 $1.91 $2.62

Mix 5 $1.94 $2.70

BMV+FY12 $1.31 $1.31
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Conclusions – Deterministic Results 

● In the static world of “deterministic” projections, where the Funds achieve the expected (median) 

result each year without variation, higher expected returns result in lower cumulative spending and 

faster growth in the corpus of the Funds.  

● Higher expected returns are generated by asset mixes with greater equity exposure. Greater 

equity exposure means less fixed income and therefore less income. 

● Given an income-only spending policy that is projected to distribute between 2.3-2.9% per year 

depending on the asset mix employed, each of the alternative mixes, including the current Target 

are able to generate enough return for the Funds to keep pace with both inflation and spending 

over the projection period irrespective of contributions. The real value of the corpus and the annual 

real spending by the Funds will increase under any asset mix that generates a real return greater 

than its spending percentage. 
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Using Simulation to Understand the Full Range of Potential Outcomes 

● One simulation is equivalent to one possible future economic scenario. 

● Simulate 300 capital market outcomes for each asset mix. 

● Simulate 300 inflation outcomes (consistent with capital market outcomes) for each asset mix. 

● Quantify the impact on important variables (nominal and real) in median-case (50th percentile) and 

worse-case (95th percentile) outcomes. 
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Ultimate Real Purchasing Power in 2016 

● Ultimate Real Purchasing Power is expected (50th percentile) to rise as equity exposure increases. In a worse-case scenario, 

however, higher equity exposure results in larger investment losses to the Funds, lower spending, and ultimately a lower measure of 

URPP. The worse-case scenario is a measure of the potential risk of an asset allocation decision.  

 

Range of Ultimate Real Purchasing Power in 2016
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Percentile Target Mix 1 Mix 2 Mix 3 Mix 4 Mix 5

5th $3,051,051 $2,556,464 $2,716,585 $2,902,278 $3,090,475 $3,230,161

25th $2,306,618 $2,125,216 $2,196,767 $2,268,935 $2,350,490 $2,400,507

50th $1,921,325 $1,868,595 $1,891,495 $1,908,014 $1,925,437 $1,941,889

75th $1,593,637 $1,622,285 $1,617,327 $1,600,976 $1,594,661 $1,566,617

95th $1,179,248 $1,308,941 $1,260,648 $1,214,165 $1,176,964 $1,131,834

Larger 

Smaller 

5th 

50th 

25th 

75th 

95th 
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Ultimate Real Purchasing Power in 2021 

Range of Ultimate Real Purchasing Power in 2021
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Percentile Target Mix 1 Mix 2 Mix 3 Mix 4 Mix 5

5th $4,880,781 $3,741,338 $4,130,686 $4,492,497 $4,992,140 $5,454,020

25th $3,375,959 $2,907,051 $3,076,892 $3,269,957 $3,448,343 $3,649,523

50th $2,688,826 $2,484,263 $2,582,244 $2,654,078 $2,753,226 $2,806,773

75th $2,104,523 $2,116,359 $2,121,162 $2,131,366 $2,091,451 $2,085,629

95th $1,589,751 $1,731,537 $1,697,936 $1,643,165 $1,575,357 $1,515,475

Larger 

Smaller 
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Defining Risk Tolerance 

● Expected reward: 

– Increase in the expected-case (median) real ending market value (50th percentile). 

● Downside risk: 

– Decrease in the worse-case real ending market value (95th percentile). 

● Callan’s approach: 

– Moving to a more aggressive asset mix is justified if the reward exceeds the risk. 

 

Risk versus Reward 
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Risk versus Reward 

Ultimate Real Purchasing Power 

• Ultimate real purchasing power incorporates the 

competing objectives of growth in assets versus 

growth in spending. What a fund spends plus 

what it is left with afterwards can be thought of as 

the fund’s ultimate purchasing power. The real 

purchasing power adjusts for inflation. 

• Using the ultimate real purchasing power ending 

in 2016 as the decision-making variable, the 

analysis indicates that the risk outweighs the 

reward in pursuing investment policies with 

equity exposures and return expectations greater 

than Mix 1. 

• Extending the time horizon to ten years suggests 

that a more aggressive asset allocation – 

between Mix 3 and Mix 4 - is reasonable. This 

conclusion is between those drawn in the 

risk/reward analyses of market value and 

cumulative spending, demonstrating how the 

URPP concept attempts to balance competing 

objectives. 

Ultimate Real Purchasing Power in 2016
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Ultimate Real Purchasing Power in 2021
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Loss in the worse-case is greater than 

the gain in the expected-case. 

Gain in the expected-case is greater than 

the loss in the worse-case. 
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Conclusions – Stochastic Results 

● The suggested target allocation depends on the time horizon focused upon and the variable in 
question. The shorter the time horizon, the more conservative the suggested target allocation. 
Extending the time horizon allows for a more aggressive asset allocation. 

● The decision variables to consider are the real ending market values, cumulative real spending, 
and an inflation-adjusted balanced consideration of these two competing factors. 

● The current target and all of the alternative mixes are expected to prevent the real value of the 
corpus and annual real spending from declining (below the initial values) over all time horizons 
given the current income-only spending policy, low expected yields and projected contribution 
levels. 

● Focusing on the ultimate real purchasing power of the Funds and a five-year horizon, the 
risk/reward analysis suggests that the risk outweighs the reward for pursuing investment policies 
with equity exposures and return expectations greater than those of Mix 1. Extending the time 
horizon to ten years suggests that a more aggressive asset allocation – between Mix 3 and Mix 4 - 
is reasonable. The reward for taking on greater investment risk - higher market values and 
ultimately greater spending - becomes more evident given a longer time horizon, even though the 
spending policy does not necessitate a need for higher return. 
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Interpreting the Results 

● Alternative asset Mixes 3 and 4 shown below represent endpoints of a range of acceptable policy 
choices for the Funds. The current Target Mix lies in this range. 

● Mix 3 - 61% equity (35% U.S., 26% non-U.S.), 30% fixed income and 9% real estate - has a risk and 
return profile that is modestly less aggressive than that of the current Target mix. Mix 4 - 70% equity 
(40% U.S., 30% non-U.S.), 20% fixed income and 10% real estate - is slightly more aggressive than the 
current Target mix. Mix 4 has a lesser yield and therefore a lower effective spending rate than the Target, 
while Mix 3 has a greater yield. Asset mixes in the range between Mixes 3 and 4 are both expected to 
generate enough return to comfortably sustain the current spending policy while providing the opportunity 
for growth in the real value of the corpus.  

 

Selecting An Investment Policy Target Mix 

47%
Broad Domestic Equity

20%
Global (ex-US) Equity

23%
Domestic Fixed

10%
Real Estate

35%
Broad Domestic Equity

26%
Global (ex-US) Equity

30%
Domestic Fixed

9%
Real Estate

40%
Broad Domestic Equity

30%
Global (ex-US) Equity

20%
Domestic Fixed

10%
Real Estate

Projected Return = 7.16% 

Projected Risk = 12.48% 

Projected Yield = 2.80% 

61% Equity 

Projected Return = 7.520% 

Projected Risk = 14.20% 

Projected Yield = 2.65% 

70% Equity 

Projected Return = 7.38% 

Projected Risk = 13.55% 

Projected Yield = 2.73% 

67% Equity 

Current Target Mix 3 Mix 4 
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Peer Group Comparison 

● Actual asset allocations for peer group as of 12/31/2010. Some allocations may lag one or two 

quarters. 159 plan sponsors represented. 

● 53% of peer group is invested in alternative investments which is mostly private equity and hedge 

funds. 

 

XYZ Corp. Funds versus Callan Database of Endowments & Foundations 

 

0

10

20

30

40

50

60

70

80

Dom Equity Dom Fixed Intl Equity Non-US

Fixed

Global Eq Fund-of-

Funds

Alternative

Investments

Real Estate Cash

W
e

ig
h

t 
(%

) 5th

95th

50th

25th

75th

5th Percentile 71% 54% 32% 14% 46% 24% 66% 18% 31% 82%

25th Percentile 50% 30% 22% 11% 35% 22% 50% 8% 7% 58%

Median 31% 21% 17% 3% 18% 16% 33% 4% 4% 39%

75th Percentile 19% 13% 13% 2% 8% 8% 19% 3% 2% 0%

95th Percentile 10% 4% 5% 2% 3% 3% 5% 1% 0% 0%

Current Target 47% 23% 20% 0% 0% 0% 0% 10% 0% 67%

Mix 3 35% 30% 26% 0% 0% 0% 0% 9% 0% 61%

Mix 4 40% 20% 30% 0% 0% 0% 0% 10% 0% 70%

Percentage Targeted 93% 84% 86% 10% 5% 3% 53% 14% 40% 100%
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Peer Group Comparison 

● The allocations to asset classes depict the range for those institutions that actually target 
investments in the particular asset class. The “percentage targeted” line in the table above shows 
what share of funds in Callan’s endowment and foundation universe are targeting investments in 
each asset class. Note that endowments and foundations with large single-stock positions 
(typically derived from founders or large donors) are excluded from the data base.  

● The current target has a substantially higher total equity allocation but a similar allocation to 
domestic fixed income relative to the universe median. Many of the funds in this peer group have 
made substantial allocations to alternatives (such as hedge funds and private equity), largely at the 
expense of public markets equity. Without an allocation to alternative strategies (outside of real 
estate), the current target and any other proposed mixes will likely maintain a relative overweight 
to one of the traditional asset classes in comparison to this group of funds. 

● Dividing the asset classes into two broad categories - fixed income and “return-seeking” or risky 
assets - the current target for the Funds’ total fixed income allocation is roughly in line with the 
majority of endowments and foundations in Callan’s database. 

 

XYZ Corp. Funds versus Callan Database of Endowments & Foundations 
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Peer Group Comparison 

2009 NACUBO Endowment Study 
Asset Allocations for Fiscal Year 2009  

Endowment Assets/Type 

(Number of Respondents)

Domestic 

equities Fixed income

International 

equities

Alternative 

strategies
1

Short-term 

securities/cash/

other

Over $1 Billion (52) 14 11 14 56 5

$501 Million-$1 Billion (60) 20 14 17 43 6

$101-$500 Million (219) 27 18 16 32 7

$51-$100 Million (164) 34 21 17 22 6

$25-$50 Million (137) 37 23 15 18 7

Under $25 Million (210) 39 28 12 11 10

Total Institutions (842) 31 21 15 25 8

Table data are equal-weighted; numbers in percent.
1
Includes private equity, marketable alternative strategies, venture capital, private equity real estate, energy and natural resources, and distressed debt.

Source: NACUBO-Commonfund Study of Endowments 2009.

Alternative Strategies Asset Mix for Fiscal Year 2009

Endowment Assets/Type 

(Number of Respondents) Private equity
1

Marketable 

alternative 

strategies
2

Venture capital

Private equity 

real estate
3

Energy and 

natural 

resources
4

Distressed 

debt

Over $1 Billion (48) 20 42 9 11 12 6

$501 Million-$1 Billion (57) 19 48 8 9 10 6

$101-$500 Million (209) 16 55 5 8 11 5

$51-$100 Million (142) 11 58 2 14 10 5

$25-$50 Million (106) 7 61 4 12 8 8

Under $25 Million (139) 7 58 4 11 5 15

Total Institutions (701) 14 54 5 10 10 7

Table data are equal-weighted; numbers in percent.
1
LBOs, mezzanine, M&A funds, and international private equity.

2
Hedge funds, absolute return, market neutral, long/short, 130/30, event-driven, and derivatives.

3
Non-campus.

4
Oil, gas, timber, commodities, and managed futures.

Source: NACUBO-Commonfund Study of Endowments 2009.

● The largest difference in the average asset allocation of endowments compared to the 

Funds’ current target allocation is a much lower allocation to public markets equity in favor of 

allocations to other asset classes such as real estate, hedge funds and private equity. 
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Summary of Results 

● The analysis confirms a tradeoff between growing the corpus and spending. 

● Focusing on a five-year horizon suggests that the risks outweigh the rewards in pursuing 
investment policies with equity exposures and return expectations greater than those of Mix 1. 
Extending the time horizon to ten years suggests that a more aggressive asset allocation – 
between Mix 3 and Mix 4 - is reasonable. The reward for taking on greater investment risk - higher 
market values and ultimately greater spending - becomes more evident given a longer time 
horizon, even though the spending policy does not necessitate a need for higher return. 

● Alternative asset Mixes 3 and 4 represent endpoints of a range of acceptable policy choices for the 
Funds. The current Target mix lies in this range, and can easily be retained as the appropriate 
policy mix going forward. 

● Optimal mixes close to the current Target contain greater allocations to non-US equity. The current 
Target allocates 30% of total equity to non-US; Callan suggests the Funds consider moving the 
non-US allocation closer to 45%. For the current total equity allocation of 67%, we would suggest 
moving the US allocation from 47% to 38%, funding an increase in the non-US allocation from 
20% to 29%. The current global equity opportunity set is 42% US/58% non-US; the 
recommendation moves the Funds another step toward this “neutral” position. 

● Given an income-only spending policy that is projected to distribute between 2.3-2.9% per year 
depending on the asset mix employed, each of the alternative mixes, including the current Target 
are able to generate enough return for the Funds to keep pace with both inflation and spending 
over the projection period irrespective of contributions. The real value of the corpus and the annual 
real spending by the Funds will increase under any asset mix that generates a real return greater 
than its spending percentage. 
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Summary of Results 

● While Callan does not recommend asset allocation strategies based solely on what others are 

doing, we believe that a comparison to the endowment and foundation peer group is a reasonable 

check. 

– Most endowments and foundations employ a percentage of assets spending policy and spend at a much 

higher rate compared to the Funds. 

– As a result, many endowments and foundations have moved toward  investment policies that target a high rate 

of total return, without regard to income or yield. 

– In an effort to diversify and control risk while pursuing higher return, many endowments and foundations have 

embraced substantial allocations to illiquid, alternative strategies. Hedge funds and private equity are the most 

common alternatives exposures, but other strategies include timber, commodities, energy, and infrastructure. 

● The fixed income exposure for the current Target mix is comparable to that of the average for 

endowments and foundations in Callan’s database, suggesting that the balance between fixed 

income or “safe” investments and return-seeking investments in the current Target is reasonably 

similar to that of the majority of endowments and foundations. 

● Ultimately, the appropriate allocation depends on the time horizon and variable deemed most 

important by the Funds. 

 



Appendix 1 

Alternative Spending Policies 
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Commonly Used Spending Policies 

● The XYZ Corporation Funds have historically employed an income-only spending policy. Is the 
current policy reasonable? How does the investment policy interact with the spending policy? How 
much spending is too much, and what limits or controls should be placed on spending? Each of 
these questions will be addressed in the following section. The current spending policy and two 
alternative policies are tested to determine the sustainability of their spending rates given 
investment strategies. 

● Commonly used spending policies for foundations and endowments typically fall into four broad 
categories: 
– Income Only: Only coupon and dividend payments are spent. 

– Provides for fairly stable spending from year to year. 

– Results in an asset allocation that is oriented towards income generation rather than total-return investing. 

– Favors a large allocation to fixed income and a limitation on high-return, low-yielding asset classes. 

– These restrictions can affect the long-term growth of the corpus and the probability of the fund preserving its purchasing power 
over time. 

– Market Value-Related: A percentage of the fund's market value is spent each year. 
– Favors the long-term preservation of the corpus at the expense of stable and predictable spending levels. 

– Produces unstable spending from year to year, making budgeting more difficult. A partial solution to the problem is the use of a 
moving average market value approach which reduces spending volatility. 

– Over time, a market value-based spending policy will produce more total dollars for the institution as it frees the investment 
decisions from the spending policy, providing greater flexibility in selecting an asset allocation. 
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Commonly Used Spending Policies 

– Historical Spending Plus an Adjustment: An amount equal to the prior year's spending (or a multi-period 
moving average of prior spending) plus some amount, whether it be an adjustment for inflation or a fixed 
percentage increase, is spent. 
– Makes budgeting easier for the beneficiary institutions. In declining markets this policy can have a detrimental affect on the 

value of the corpus. 

– Requires the discipline to refrain from increasing spending during bull markets. Is the projected spending amount sustainable? 

– The Hybrid Model: Balance the competing goals of producing stable spending levels while preserving the 
purchasing power of the fund by using more than one type of spending policy. Best known example is the 
“Yale” model, where spending is equal to a weighted average of prior spending adjusted for inflation (70% 
weight) and 5% of current market value (30% weight). 
– Annual spending = x% times some measure of historical spending plus (1-x)% times some measure of market value. 

– Trustees can shift the value of “x” to reflect preference for each goal. 

● Today’s best practices: 
– The overwhelming majority of institutions employ some form of market value-based spending formula. In 

practice, there is a continuum of spending policies. At one end is a policy that provides total stability in 
spending each year, whether it’s a flat dollar amount or a steadily rising rate of spending tied to something 
other than the market value of assets. On the other end of the spectrum is a policy that spends each year a 
fixed percentage of the fund market value at some earlier point in time.  

– Regardless of the spending policy employed, spending must average slightly less than the real investment 
return. Studies of historical performance and spending for private foundations concluded that a spending rate 
greater than 5% almost guarantees the erosion of a fund’s grant-making capacity in constant dollars over the 
long term. 
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NACUBO Spending Policies 

● According to the 2009 NACUBO Endowment Study, an overwhelming majority (74%) of the 

institutions polled (regardless of size) spend a pre-specified percentage of moving average 

endowment market values. However, a significant percentage of endowments, particularly the 

smallest (14%) decide on the appropriate rate each year. 

Spending Policy for Fiscal Year 2009

Endowment Assets/Type (Number 

of Respondents)

Spend all 

current 

income

Percentage 

of moving 

average

Decide on 

appropriate 

rate each 

year

Grow 

distribution at 

predetermined 

inflation rate

Spend pre-

specified 

percentage 

of beginning 

market value

Last year's 

spending 

plus inflation 

with upper 

and lower 

bands

Weighted 

average or 

hyrbid 

method

Meet IRS 

minimum 

of 5 

percent Other

Over $1 Billion (52) 2 56 8 4 0 19 15 0 13

$501 Million-$1 Billion (60) 2 70 7 0 0 5 12 0 13

$101-$500 Million (219) 5 75 6 2 2 5 7 0 9

$51-$100 Million (164) 4 82 7 0 5 1 7 0 7

$25-$50 Million (137) 4 79 12 0 7 1 4 0 4

Under $25 Million (210) 6 68 14 0 6 1 2 1 12

Public (306) 5 68 14 1 5 3 7 1 9

Private (536) 4 77 6 1 4 4 6 0 9

Total Institutions (842) 4 74 9 1 4 3 6 * 9

Multiple responses allowed; numbers in percent.

*Less than 1 percent, results not meaningful.

Source: NACUBO-Commonfund Study of Endowments 2009.
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Deciding on a Spending Policy 

● A well designed spending policy for a fund balances the need for current spending with the need to 
preserve the corpus to support spending into perpetuity. The investment policy and the spending 
policy are interdependent, and a harmonious interaction between the two is critical to the long-term 
success of any fund. 

● Most endowments and foundations in the U.S. pursue a “total return” investment approach, where 
the institution seeks to obtain the highest possible rate of total return (yield plus appreciation) 
consistent with a reasonable level of risk. Key to adopting a total return approach is the willingness 
and ability to spend a portion of the capital gains in addition to current income. 

● Callan supports a total return approach for a fund seeking to support spending in perpetuity. Total 
return encourages a fund to invest for the long run and take advantage of assets with higher 
capital appreciation such as equity rather than seeking out investments with high current yields. 
Stated another way, total return allows institutions to focus on maximizing return per unit of risk, 
rather than income. 

● Regardless of the mechanics of the spending policy employed, a fund must first decide on the 
appropriate level of spending to target over time. How high a spending rate is sustainable over 
time? Spending rates are typically expressed as a percentage of the market value of the 
endowment. Experience and research suggest that spending must average slightly less than the 
real investment return. Studies of historical performance and spending have concluded that a 
spending rate greater than 5% almost guaranteed the erosion of an endowment’s spending 
capacity in real dollars over the long-term. The 2009 NACUBO Endowment Study indicates that 
the average spending rate among its respondents is 4.4%. 
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Alternative Spending Policies 

● Callan tested the sensitivity of the Funds to alternative spending policies, focusing on real market 

values and annual real spending amounts. We compared the current income-only spending policy 

to 12- and 20-quarter rolling average market value policies, using both a 3.5% and 4% spending 

rate. 

● The first set of charts on pages 48-49 show the projected real market value of assets and annual 

real spending over the next 10 years under a 12-quarter rolling average market value spending 

policy. The current policy is shown for comparative purposes. 

● The second set of charts on page 50-51 show the projected real market value of assets and 

annual real spending over the next 10 years under a 20-quarter rolling average market value 

spending policy.  
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Real Market Value of Assets 
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4% of Rolling 12-Quarter Average Market Value
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● Under the three spending policies, the current policy target 

and all of the alternative asset mixes are expected to grow 

the real value of assets given projected contribution levels, 

thereby affording protection of the purchasing power of the 

Funds. While the more aggressive mixes generate higher 

ending asset values, these mixes expose the Funds to 

substantially greater volatility and lower worse-case results. 

● It is important to note that if contributions were eliminated, 

Mix 1 would be unable to support the purchasing power of 

the Funds under the 4% rolling average market value policy 

while all of the alternative mixes would be able to support the 

3.5% policy. All of the mixes, including the current Target, are 

able to generate enough return to preserve the purchasing 

power of the Funds under the current spending policy. 
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Real Spending 

12-Quarter Average Market Value 

3.5% of Rolling 12-Quarter Average Market Value

Annual Real Spending
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● All mixes are expected to generate growth in real spending over 

the 10-year projection given projected contribution levels. While 

the more aggressive mixes generate greater spending levels 

under the rolling average market value spending policy, these 

mixes result in lower spending levels under the current policy. 

● Once again, if contributions were eliminated, Mix 1 would be 

unable to generate growth in real spending under the 4% rolling 

average market value policy while all of the alternative mixes 

would be able to support the 3.5% policy. All of the mixes, 

including the current Target, are able to generate enough return 

to preserve real spending under the current policy. 

● A 2.75% rolling 12-quarter average market value policy 

generates approximately the same effective spending rate as the 

current income-only policy over the next 10 years using a mix 

similar to the current Target. 
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Real Market Value of Assets 

20-Quarter Average Market Value 
3.5% of Rolling 20-Quarter Average Market Value
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● Using a long period to calculate the average market value 

effectively lowers the spending rate. Under the three 

spending policies, the current policy target and all of the 

alternative asset mixes are expected to grow the real value of 

assets given projected contribution levels, thereby affording 

protection of the purchasing power of the Funds. While the 

more aggressive mixes generate higher ending asset values, 

these mixes expose the Funds to substantially greater 

volatility and lower worse-case results. 

● It is important to note that if contributions were eliminated, 

Mix 1 would be unable to support the purchasing power of the 

Funds under the 4% rolling average market value policy while 

all of the alternative mixes would be able to support the 3.5% 

policy. All of the mixes, including the current Target, are able 

to generate enough return to preserve the purchasing power 

of the Funds under the current spending policy. 
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Real Spending 

20-Quarter Average Market Value 
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● All mixes are expected to generate growth in real spending over 

the 10-year projection given projected contribution levels. While 

the more aggressive mixes generate greater spending levels 

under the rolling average market value spending policy, these 

mixes result in lower spending levels under the current policy. 

● Once again, if contributions were eliminated, Mix 1 would be 

unable to generate growth in real spending under the 4% rolling 

average market value policy while all of the alternative mixes 

would be able to support the 3.5% policy. All of the mixes, 

including the current Target, are able to generate enough return to 

preserve real spending under the current policy. 

● A 3.0% rolling 20-quarter average market value policy generates 

approximately the same effective spending rate as the current 

income-only policy over the next 10 years using a mix similar to 

the current Target. 
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Comparison of Alternative Spending Policies 

● Income-only spending policy drives results that can be in direct contrast to percentage-of-assets 
policies. 
– Focusing on spending, income-only favors portfolios with greater fixed income exposure and higher yields, 

particularly over the short- and medium-term. However, a move toward yield-oriented portfolios will generate 
less potential asset growth, and therefore potentially less spending over the very long term (smaller asset 
base). On the other hand, a move toward more growth assets in the portfolio will limit yield and therefore 
spending, to a level likely below that of a typical percentage-of-assets policy. 

– Percentage-of-assets policies favor portfolios with higher expected return and therefore a larger corpus against 
which the spending policy can be applied. Yield factors into spending only as a component of the total return. A 
move toward growth assets to increase spending leads to higher volatility, in both the asset values and in 
spending. 

– Expected spending under income-only is greatest for the most conservative mix (Mix 1); spending is lowest for 
the most aggressive mix (Mix 5). Under percentage-of-assets policies, the opposite is true: the most 
aggressive mixes generate the highest expected returns and the greatest spending. 

● The current income-only policy results in an effective spending rate (assuming the current Target 
asset mix) of approximately 2.5%-2.75% of total fund assets. 
– Effective rate is substantially lower than the average of more than 4% reported in the NACUBO study. 

– The conservative spending policy combined with the expected income from the Trust lands suggests the 
market value of the Funds should grow substantially in real terms over the next ten years (7.4% expected 
return – 2.5% inflation – 2.75% effective spending = more than 2% annual real growth in the corpus). 

 



Appendix 2 

Simulation Detail 
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Real Market Value of Assets in 2016 

• Real market value of assets is expected (50th percentile) to increase from the current level for each asset mix, and to rise as equity exposure 

increases – the reward for assuming investment risk. However, in the worse-case scenario, the real market value of assets is lower as equity 

exposure increases. 
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5th 

50th 

25th 

75th 

95th 

Percentile Target Mix 1 Mix 2 Mix 3 Mix 4 Mix 5

5th $2,811,871 $2,326,809 $2,535,854 $2,698,925 $2,875,159 $3,028,480

25th $2,131,962 $1,914,754 $1,993,547 $2,089,813 $2,167,445 $2,228,041

50th $1,740,891 $1,654,331 $1,689,254 $1,724,805 $1,763,992 $1,775,819

75th $1,423,788 $1,426,656 $1,442,283 $1,438,989 $1,417,010 $1,414,143

95th $1,018,325 $1,132,762 $1,099,571 $1,065,301 $1,028,754 $992,803

Larger 

Smaller 

The circles highlight the  maximum 

values for the 50th (expected-case) and 

95th (worse-case) percentiles amongst 

the five alternative mixes. 
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Real Market Value of Assets in 2021 

Range of Real Ending Market Values in 2021
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Percentile Target Mix 1 Mix 2 Mix 3 Mix 4 Mix 5

5th $4,181,393 $3,128,679 $3,560,908 $3,982,433 $4,445,030 $4,900,911

25th $2,901,869 $2,402,332 $2,583,719 $2,778,130 $2,986,317 $3,197,821

50th $2,252,668 $2,026,862 $2,132,776 $2,214,199 $2,302,459 $2,386,335

75th $1,711,153 $1,681,955 $1,704,553 $1,694,548 $1,701,705 $1,711,346

95th $1,230,153 $1,338,312 $1,324,885 $1,285,259 $1,262,591 $1,227,141

5th 

50th 

25th 

75th 

95th 

Larger 

Smaller 
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Real Cumulative Spending in 2016 

Range of Cumulative Real Spending through 2016
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• Real cumulative spending is expected (50th percentile) to decrease as equity exposure increases. Higher fixed income exposure generates 

greater portfolio yield, and results in greater spending; higher equity exposure reduces yield and results in lower spending. 

5th 

50th 

25th 

75th 

95th 

Percentile Target Mix 1 Mix 2 Mix 3 Mix 4 Mix 5

5th $242,693 $282,800 $267,883 $249,613 $230,332 $217,076

25th $201,518 $228,301 $215,566 $206,872 $196,021 $188,918

50th $177,842 $200,311 $190,903 $182,281 $173,134 $167,202

75th $163,143 $173,740 $170,119 $166,421 $158,728 $152,098

95th $138,278 $148,812 $144,285 $140,270 $135,365 $127,976 Smaller 

Smaller 
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Real Cumulative Spending in 2021 

Range of Cumulative Real Spending through 2021

$200,000

$250,000

$300,000

$350,000

$400,000
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Percentile Target Mix 1 Mix 2 Mix 3 Mix 4 Mix 5

5th $622,732 $679,582 $649,687 $621,933 $624,503 $637,197

25th $500,352 $540,188 $520,819 $504,156 $487,296 $480,599

50th $424,179 $467,718 $449,179 $435,037 $415,307 $401,126

75th $365,873 $398,003 $388,462 $374,744 $358,277 $337,390

95th $292,288 $322,114 $307,231 $296,696 $285,520 $267,708 Smaller 

Smaller 

5th 

50th 

25th 

75th 

95th 
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Disclaimers 

This report is for informational purposes only and should not be construed as legal or tax advice on any matter. Any decision you make on the basis of this content 

is your sole responsibility.  You should consult with legal and tax advisers before applying any of this information to your particular situation.  

This report may consist of statements of opinion, which are made as of the date they are expressed and are not statements of fact.  

Reference to or inclusion in this report of any product, service or entity should not be construed as a recommendation, approval, affiliation or endorsement of such 

product, service or entity by Callan. 

Past performance is no guarantee of future results.  

The statements made herein may include forward-looking statements regarding future results.  The forward-looking statements herein:  (i) are best estimations 

consistent with the information available as of the date hereof and (ii) involve known and unknown risks and uncertainties such that actual results may differ 

materially from these statements.  There is no obligation to update or alter any forward-looking statement, whether as a result of new information, future events or 

otherwise. Undue reliance should not be placed on forward-looking statements. 

 



City of Bismarck
Asset Allocation Changes
Approved by City of Bismarck Pension Boards - September 25, 2012

Current 
Target

New 
Target

Current 
Target

New 
Target

Large Cap Domestic Equities 20.0% 15.0% 24.0% 16.0%
Small Cap Domestic Equities 12.0% 10.0% 12.0% 11.0%
International Equities 11.0% 12.0% 11.0% 13.0%
Emerging Markets Equities 2.0% 5.0% 3.0% 6.0%
Private Equity 1.0% 4.0% 3.0% 5.0%
Domestic Fixed Income 17.6% 24.0% 14.7% 19.0%
High Yield Fixed Income 6.0% 6.0% 5.0% 6.0%
International Fixed Income 9.5% 4.0% 9.0% 4.0%
Real Estate 9.5% 10.0% 8.5% 10.0%
Timber 7.6% 5.0% 6.4% 5.0%
Infrastructure 3.8% 5.0% 3.4% 5.0%
Cash Equivalents 0.0% 0.0% 0.0% 0.0%

100.0% 100.0% 100.0% 100.0%

Employees Police

AGENDA ITEM III.A.
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Outline 

●Asset Allocation 
–Recap of Education Session 
–Definition 

●Liabilities 
–Liability Characteristics 
–Funded Status 

●Assets 
–Capital Market Expectations 
–Mean-Variance Optimizations 

●Asset Allocation Recommendation 
–Investment Goals 
–Risk Tolerance 
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Recap of Asset Allocation Education Session 
● Setting asset allocation policy is the most important decision made with respect to the investment of 

Plan assets 

● Focus of study is on long term strategic planning (10 years) and broad asset classes  

● Investment Earnings + Contributions = Benefits 

● An optimal asset allocation will maximize return for a given level of risk AND reflect the appropriate 
level of risk tolerance 

● Callan’s 10-year forward-looking capital market expectations reflect the current low interest rate 
environment and a fragile economy 
– Meeting or exceeding the assumed investment return of 7.5% is not expected (50% probability) over the next 10 

years via passive exposure to the capital markets 

● Portfolio return can be derived from two different sources – “beta” and “alpha” 
– Beta represents passive exposure to the capital markets. i.e. index funds 
– Alpha is a name for a source of active management. In this study we define alpha as excess return 

– Excess Return = Manager Return – Benchmark Return 

● Diversification is an important goal for portfolio construction and is achieved by blending asset 
classes together which are not highly correlated 

● Asset classes can play a number of different roles for the portfolio – capital accumulation (growth 
assets), diversification, hedge inflation, alpha generation and to lower portfolio risk. However, not all 
asset classes may be appropriate due to high fees, implementation risk, illiquidity, high risk and 
complexity. 
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Evaluating the interaction of the 3 key policies that govern a 
benefit plan with the goal of establishing the best investment 

policy. 

Benefits Policy 

• What type/kind of benefits? 
• When and to whom are they payable? 

Funding/ 
Accounting 

Policy 

• How will the 
benefits be paid for 
(funded)?  

• How will deficits be 
paid for? 

• How will costs be 
recognized? 

Investment Policy 

• How will the assets 
supporting the 
benefits be 
invested? 

• What risk/return 
objectives? 

• How to manage 
cash flows? 

Strategic Planning  
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Asset Allocation 

● Asset Allocation is the process of determining the optimal allocation of a portfolio among broad 
asset classes based upon, among other factors: 
– Investment goals 
– Capital market expectations 
– Cash flow considerations 
– Liability characteristics 
– Risk tolerance 
– Time horizon 

● Focus is on broad asset classes 

● Elements of an appropriate target asset allocation include: 
– Identifying asset classes for inclusion (avoid overlaps and minimize gaps). 
– Special considerations such as asset class limitations, implementation challenges, size or capacity 

constraints. 
– Liquidity requirements 



Liabilities 
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Incorporation of Liabilities 

● Callan has reviewed the documents below to assess the current financial condition of the 
plans, liquidity needs, assess risk tolerance and gain a better understanding of the liabilities 

– January 1, 2012 actuarial valuation reports for the City of Bismarck Employees’ Pension Plan 

– January 1, 2012 actuarial valuation reports for the City of Bismarck Police Employees’ Pension Plan 

– January 1, 2005 – December 31, 2011 Experience Study 

● An actuarial valuation report is only a financial snapshot of the Plan at a point in time 

● Liabilities were not modeled/projected in this asset-liability study  

● Any significant changes in future actuarial valuations may prompt another review of asset 
allocation policy 

● The 2005-2011 Experience Study resulted in lower liabilities and ongoing cost for both Plans 
– The largest assumption change was for the incidence of retirement 

– Going forward, the probability of retiring from the Plans is assumed to occur later to better reflect actual experience 
over the 2005-2011 period. Later retirements reduce liabilities and the ongoing cost as the assets are invested longer 
and annuity payments are made for less years. 
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Plan Benefits 

● Benefits are based on final average pay (36-month average), are payable as an annuity and have a discretionary 
COLA. 
– Liabilities are sensitive to inflation via wage inflation and COLAs 

● As typical of most public defined benefit plans, Police benefits cost more than Employees’ on a total cost basis  

● Liabilities are long duration 
– A small change in the assumed investment return will have a large impact on the liabilities 
– Most public plans have a liability duration of 12 years. Thus, a .25% decrease in the assumed investment return 

would cause liabilities to increase by 4%. 

City Employees' Police

Retirement Formulae
Pre 1/1/05: 1.75% x final average pay 

x service
2.5% x final average pay x service 

(Capped at 90%)
Post 12/31/04: 2.25% x final average 

pay x service

Normal Retirement Date 62 55
Early Retirement Reduction Actuarial Equivalence Actuarial Equivalence
Early Retirement Date 50 and 5 years 48 and 5 years

Normal Form:
Married Joint and Two-Thirds Survivor annuity Joint and Two-Thirds Survivor annuity
Single Life only annuity Life only annuity

Membership Fee (% of payroll) 5.0% 9.4%

Cost of Living Adjustments (COLA) Discretionary2 Discretionary2

Total Normal Cost / Active Liability 4.0% 4.5%
1 - Final average pay = highest 36-month average 
2 -  Capped at lesser of salary adjustment or 3%
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● Liabilities have exhibited high net growth over the last 10 years 
– Net liability growth = annualized change in liability from year to year (after benefits are paid) 
– 10-year annualized growth in Police liabilities = 7.9% 
– 10-year annualized growth in Employees’ liabilities = 6.9% 
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● Funded Status = Actuarial Value of Assets / Actuarial Accrued Liability 
– Actuarial value of assets = Market Value. No asset smoothing is employed. 

● Similar to most public defined benefit plans, funded status has fluctuated over the last decade 
due to volatile capital markets 

● Currently, both Plans are underfunded 
– 1/1/2012 City Employees’ Pension Plan = 88% 
– 1/1/2012 Police Employees’ Pension Plan = 78% 
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Liquidity Needs 

● Total illiquid investments are 22-23% of total assets: 
– Private real estate = 9-10% 

– Timberland = 7-9% 

– Infrastructure = 3-4% 

● Liquidity needs are evaluated by the following equation: 
– Net Outflow / Assets = (Benefits + Expenses – Contributions) / Assets 

– Net Outflow / Assets is the net cash flow drain on the Fund and does not consider portfolio income. 

– For most asset mixes, expected portfolio income is 2.8 - 3.3% of assets 

● For the 2012 plan year, Net Outflow is < 5% of assets for both Plans 
– Police: .8% of assets 

– Employees’: .3% of assets 

– Liquidity needs will change overtime and may increase as the Plan matures  

– Liquidity needs will be manageable if net outflow remains under 5% of assets and allocation to illiquid 
investments is < 30% 



Assets 
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Callan Long-Term Capital Market Projections (2012-2021) 
PROJECTED RETURN PROJECTED RISK

Asset Class Index
1-Year 

Arithmetic
10-Year 

Geometric* Real
Standard 
Deviation

Projected 
Yield

Equities
Broad Domestic Equity Russell 3000 9.20% 7.75% 5.25% 18.70% 2.00%
Large Cap S&P 500 8.95% 7.60% 5.10% 18.00% 2.20%
Small/Mid Cap Russell 2500 10.25% 7.90% 5.40% 23.00% 1.20%
Non-US Equity MSCI EAFE 9.30% 7.60% 5.10% 20.00% 2.00%
Emerging Markets Equity MSCI EMF 11.50% 8.00% 5.50% 27.75% 0.00%
Global ex-US Equity MSCI ACWI ex-US 9.85% 7.90% 5.40% 21.15% 1.50%

Fixed Income
Defensive BC Gov't 1-3 3.00% 3.00% 0.50% 2.50% 3.00%
Domestic Fixed BC Aggregate 3.30% 3.25% 0.75% 4.25% 3.30%
TIPS BC TIPS 3.10% 3.00% 0.50% 5.60% 3.10%
Long Duration BC Long Gov't/Credit 4.10% 3.45% 0.95% 11.80% 4.10%
Non-US Fixed Citi Non-US Gov't 3.25% 2.85% 0.35% 9.50% 3.25%
High Yield BC High Yield 6.00% 5.35% 2.85% 12.50% 6.00%
Emerging Market Debt JPM EMBI Global Div 5.25% 4.80% 2.30% 10.75% 5.25%

Alternatives
Private Real Estate NCRIEF 7.65% 6.40% 3.90% 16.95% 5.00%
Timber NCRIEF Timberland 8.40% 7.10% 4.60% 17.75% 5.00%
Infrastructure S&P Global Infrastructure 9.35% 7.50% 5.00% 20.85% 5.00%
Private Equity VE Post Venture Cap 13.05% 8.80% 6.30% 30.60% 0.00%
Hedge Funds Callan Hedge FoF 5.90% 5.55% 3.05% 10.00% 0.00%
Commodities DJ-UBS Commodity 4.75% 3.25% 0.75% 17.90% 2.75%
Cash Equivalents 90-Day T-Bill 2.75% 2.75% 0.25% 0.90% 2.75%

Inflation CPI-U 2.50% 2.50% 1.40%

* Geometric returns are derived from arithmetic returns and the associated risk (standard deviation).
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Callan Long-Term Correlations (2012-2021) 

● Correlation measures the degree to which pairs of asset classes move together. 

● These relationships will have a strong effect on the generation of efficient asset mixes under 
mean-variance optimization. 

 

Key to Constructing Efficient Portfolios 

 

 
Broad Lg Cap Sm/Mid Int'l Eq Emerge GlobxUS Defensive Dom Fix TIPS Hi Yield NUS Fix Real Est Pvt Eqt

Broad Domestic Equity 1.000

Large Cap 0.995 1.000

Small/Mid Cap 0.954 0.920 1.000

International Equity 0.833 0.830 0.790 1.000

Emerging Markets Equity 0.836 0.830 0.805 0.840 1.000

Global ex-US Equity 0.864 0.860 0.824 0.980 0.920 1.000

Defensive -0.109 -0.100 -0.130 -0.080 -0.120 -0.096 1.000

Domestic Fixed 0.003 0.010 -0.020 0.000 -0.030 -0.010 0.820 1.000

TIPS -0.108 -0.095 -0.140 -0.090 -0.115 -0.102 0.460 0.640 1.000

High Yield 0.624 0.620 0.600 0.555 0.555 0.575 0.050 0.110 0.020 1.000

Non-US Fixed -0.071 -0.060 -0.100 0.050 -0.090 0.006 0.420 0.430 0.300 0.000 1.000

Real Estate 0.746 0.740 0.720 0.650 0.630 0.667 0.000 0.070 -0.020 0.550 0.000 1.000

Private Equity 0.950 0.943 0.915 0.890 0.895 0.924 -0.160 -0.068 -0.150 0.630 -0.070 0.735 1.000

Hedge Funds 0.777 0.775 0.735 0.695 0.710 0.725 0.050 0.215 0.100 0.550 0.000 0.590 0.735

Commodities 0.150 0.150 0.140 0.130 0.135 0.136 -0.150 0.090 0.280 0.100 -0.050 0.150 0.100

Cash Equivalents -0.043 -0.030 -0.080 -0.010 -0.100 -0.040 0.350 0.100 0.070 -0.110 0.000 -0.060 0.000
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Definition of Proportions 
● Asset allocation may be viewed relative to capitalization-weighted indices  

– Capitalization-weighted indices represent the market’s consensus of “market value” at a point in time 
– How much an asset allocation varies from a corresponding benchmark weight (“market-neutral weight”) may be 

indicative of a bias or “bet” on an asset class/strategy/style  

● The following proportions are calculated for each asset mix to quantify the bias or “bets” in the 
equity structure 
– Small/Mid Cap US Equity Proportion = Small/Mid Cap US Equity / US Equity 

– Market neutral weight is 20% 
– Non-US Equity Proportion = Non-US equity (developed) + Emerging Markets Equity / Total Public Equity 

– Market neutral weight is 55% 
– Public equity does not include Private Equity  

– Emerging Equity Proportion = Emerging Markets Equity / Total Public Equity 
– Market neutral weight is 14% 
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Mean-Variance Optimizations 

● Five alternative asset mixes are shown above. Only Mix 5 is expected to achieve the 7.5% 
return assumption over the next 10 years. 

E'ees 
Target

Police 
Target Min Max Mix 1 Mix 2 Mix 3 Mix 4 Mix 5

Large Cap US Equity 20% 24% 0% 100% 10% 12% 15% 16% 18%
Small/Mid Cap US Equity 12% 12% * * 6% 8% 10% 11% 12%
Non-US Equity (developed) 11% 11% 0% 100% 8% 9% 12% 13% 14%
Emerging Markets Equity 1% 2% 0% 100% 3% 4% 5% 6% 6%
Private Equity 1% 3% 0% 100% 1% 3% 4% 5% 7%
High Yield 6% 5% 0% 6% 5% 6% 6% 6% 6%
US Fixed Income 17% 15% 0% 100% 44% 35% 24% 19% 13%
Non-US Fixed (Developed) 10% 9% 0% 100% 3% 3% 4% 4% 4%
Real Estate 9.5% 8.5% ** ** 10% 10% 10% 10% 10%
Timber 8.6% 7.3% ** ** 5% 5% 5% 5% 5%
Infrastructure 3.9% 3.4% ** ** 5% 5% 5% 5% 5%

Growth Assets 51% 57% 33% 42% 52% 57% 63%
Small/mid Cap US Equity Proportion 38% 33% 38% 40% 40% 41% 40%
Non-US Equity Proportion 27% 27% 41% 39% 40% 41% 40%
Emerging Equity Proportion 2% 4% 11% 12% 12% 13% 12%

Downside Protection Assets 27% 24% 47% 38% 28% 23% 17%
% US Fixed Income assets 63% 63% 94% 92% 86% 83% 76%

Real Assets 22% 19% 20% 20% 20% 20% 20%
% Private Real Estate 43% 44% 50% 50% 50% 50% 50%

Expected Return 6.7% 7.0% 6.0% 6.5% 7.0% 7.25% 7.5%
Standard Deviation 11.6% 12.6% 8.1% 9.8% 11.8% 12.8% 14.0%
Illiquid Investments 23% 22% 21% 23% 24% 25% 27%
Probability of return >= 7.5% 44% 46% 33% 41% 46% 48% 50%
* Constrained to ~40% US equity
** Constrained to 50% private real estate, 25% Timber and 25% Infrastructure. Also, capped at 20% of total assets.
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Goal of Asset Allocation 

● The appropriate asset allocation policy for a client should satisfy two basic criteria: 
1. The asset mix should lie on the “efficient frontier”. The efficient frontier represents those mixes that 

produce the highest return for a given level of risk, or conversely, the lowest level of risk for a given 
level of return. 

2. The asset mix should reflect the appropriate level of risk for the client, based on a balanced 
consideration of liabilities and the expected interaction of the liabilities with potential portfolio asset 
performance. In other words, “Where on the frontier?” 
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Real Assets Exposure 
● Typically recommend a 10-20% 

allocation to real return for public 
DB funds 
– Recommend 20% allocation due to 

inflation-sensitive liabilities 
– Illiquid real investments also don’t 

detract substantially from long-term 
return 

● Private real estate, commodities 
and TIP provide the most effective 
short-term hedges among 
institutional asset classes.  
– Recommend 50% of real assets be 

dedicated to private real estate. 

● Wide variety of asset classes being 
used in real return portfolios.  
– Recommend a diversified inflation 

hedge as asset classes have different 
reactions to long-term and short-term 
inflation. 

 

Fixed Income 
Downside Protection 
Flight to Quality Hedge 
Deflation Hedge 

Real Assets 
Inflation Hedge 
Income Production 
Diversification 

Equity 
Growth Engine 
Long-Term Inflation Hedge 

Public DB Asset Allocation  
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Maintain or Increase Small/Mid Cap US Equity Proportion 

● Maintain and slightly increase Small/Mid Cap US equity proportion to 40% 
– A small/mid cap bias relative to the current market neutral weighting as depicted by either the S&P 1500 

Index or the Russell 3000 Index is common among plan sponsors 
– Enhance long-term return via small/mid cap equity premium (over large cap) 
– Better use of active management 

– Potential for excess return is much higher for small/mid cap than large cap 
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● Non-U.S. equity represents an opportunity set accounting for approximately 55% of global equity 
market capitalization (MSCI ACWI), with diversification benefits afforded by exposure to: 
– Country 
– Global sectors 
– Currency 

● Opportunities for higher return and further diversification are offered through exposure to 
international small cap and fast-growing emerging markets 

● Valuations vary between global markets and active management has been successful at 
exploiting inefficiencies between markets. 
– Potential for excess return is much higher for Non-US equity than US equity 

● Considerations for Non-US Equity 
– Currency exposure results in higher volatility for U.S. based investors. 
– Fees are higher (relative to US equity) 
– Economic prospects in Europe are not comforting 

– Austerity programs are likely to suppress economic growth for years to come 
– Many Eurozone countries are in recession or at risk of falling into recession 

Increase Non-U.S. Equity Proportion 
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Global Equity: Regional Allocations 

● Non-U.S. equity represents 55% of global equity market capitalization 

● The above chart illustrates the growing role the emerging market countries have played in the 
world equity market 
– MSCI ACWI’s emerging markets weight has risen from less than 4% in 2002 to over 14% at June 30, 2012 
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Other Asset Classes 

Asset 
Class 

Recomm
endation 

 
Return 

 
Risk 

 
Benefits 

 
Considerations 

Emerging 
Markets 
Equity 

 
Increase 

 
8.0% 

 
27.75% 

 
• High expected return (growth) 
• Inefficient market 
• Additional portfolio diversification 

• High volatility 
• Significant currency risk unless 

hedged 
• Political risk 

 
 
Private 
Equity 
 

 
 

Increase 

 
 

8.8% 

 
 

30.6% 

• High expected return  
• Inefficient market 
• Differentiated source of equity 

return (private markets) may 
provide some diversification 

• Observed volatility is lower due to 
appraisal smoothing 

• High volatility 
• Very illiquid 
• High fees 
• Investment pattern can 

produce losses in early years 
• Implementation risk 
• Difficult to value/monitor 

 
Non-US 
Fixed 
Income 

 
Decrease 

 
2.85% 

 
9.5% 

 
• Diversification benefit from low 

correlation with US capital markets 
• Expands the fixed income 

opportunity set 

• Low yielding investment 
• Currency risk is significant 

unless hedged 
• Volatility is more than 2x US 

market 

● Recommend increasing emerging markets equity and private equity for increased return and more exposure to 
inefficient markets. Both these asset classes are highly volatile and would increase fees.  

● Non-US fixed income is a low yielding investment with high currency risk. We recommend scaling back the 
allocation to non-US fixed income. 
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Peer Comparison: Callan Mid-Size Public Fund Sponsor Database 

● Relative to peers of similar size, the Bismarck Plans are low on traditional assets – equities and US fixed income 
but are high in alternative investments. 
– Allocation to real estate is near median but only half of similar sized public funds are invested. 
– Allocation to non-US fixed income is very high and only 11% of funds are invested. 

● Other investments mostly includes private equity and hedge funds. Timber and infrastructure were classified as 
other investments.  

● Actual Allocations: $100 Million to $500 Million in Assets, Count = 20 
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5th Percentile 79% 46% 25% 4% 7% 15% 17% 95%
25th Percentile 53% 36% 23% 4% 2% 12% 14% 65%
Median 41% 33% 19% 4% 1% 9% 6% 59%
75th Percentile 35% 27% 15% 4% 0% 6% 5% 54%
95th Percentile 30% 15% 11% 4% 0% 4% 3% 53%

Employees 32% 23% 12% 10% 0% 10% 14% 44%
Police 36% 20% 13% 9% 0% 9% 14% 49%

Percentage Invested 100% 89% 84% 11% 63% 53% 26% 100%



24 City of Bismarck – 2012 Asset-Liability Study Knowledge. Experience. Integrity. 

Comparison: Callan Large Public Fund Sponsor Database 

● The above comparison is to very large funds. Larger funds have better access and capacity for alternative 
investments. The Bismarck Plans are fortunate to be able to leverage investments made by the North Dakota 
State Investment Board. 

●  Relative to very large plans the low bias to traditional assets and high bias to other investments still exists. This 
does not mean the target allocations are flawed, just different. 

● Actual Allocations: >$1 Billion in Assets, Count = 53 

Public 
Equity 

0

10

20

30

40

50

60

Dom Equity Dom Fixed Int'l Equity Int'l Fixed Cash Real Estate Other
Investments

W
ei

gh
t (

%
) 

50th 

25th 

95th 

75th 

5th 

5th Percentile 55% 41% 27% 11% 17% 16% 41% 70%
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Median 35% 25% 20% 4% 2% 8% 11% 54%
75th Percentile 28% 19% 15% 2% 1% 6% 5% 47%
95th Percentile 15% 12% 9% 0% 0% 3% 3% 24%

Employees 32% 23% 12% 10% 0% 10% 14% 44%
Police 36% 20% 13% 9% 0% 9% 14% 49%

Percentage Invested 100% 100% 96% 42% 64% 68% 77% 100%



Asset Allocation 
Recommendation 
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Making a Decision 
 
Factor 

 
Description 

Supports 
Higher Risk 

Taking? 
Investment Goal • Meet or exceed the assumed investment return of 7.5% over the 

long-term 
 

YES 
 
Funded Status 

• Plans are very unfunded 
• 1/1/2012 Police Employees’ Pension Plan = 78% 
• 1/1/2012 Employees’ Pension Plan = 88% 

 
YES* 

Willingness to 
Take Risk 

• City of Bismarck has expressed a conservative risk tolerance NO 

 
Financial ability of 
City of Bismarck 

• Higher risk taking can lead to a period of higher contributions if 
investment performance is poor 

• Contribution volatility can be dampened by actuarial methodology 
and funding policy  

 
Perhaps 

Time Horizon • Very long. Ongoing Plan with long-dated annuity promises YES 
Liability Growth • Liability growth has been high over the last 10 years 

• Total normal cost is 4 - 4.5% of active liability 
• Liabilities are sensitive to inflation 

 
YES 

Liquidity Needs • Net outflow < 5% of assets 
• Current allocation to illiquid investment is 22-23% 
• May be increased to 30% 

 
YES 

* A more aggressive asset allocation may be selected in order to assist with closing the Plan’s deficit overtime. A Plan Sponsor must 
have the financial ability and willingness to adopt this approach.  
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Comparison of Pension Plans 
Factor Employees’ Pension Plan Police Pension Plan 
Investment Goal • Meet or exceed the assumed 

investment return of 7.5% 
Same 

 
Funded Status 

• Underfunded 
• 1/1/2012 Employees’ Pension Plan = 

88% 

• More underfunded 
• 1/1/2012 Police Employees’ Pension 

Plan = 78% 

Fund Size (assets) • $59.1 mm • $26.1 mm 

Funding Policy • Entry age normal cost plus closed 27-
year amortization of deficit 

• No smoothing of assets 

Same 

Benefits • 2.25% accrual with normal retirement at 
age 62 

• 2.5% accrual with normal retirement at 
age 55 

Employee 
Contributions 

• Membership fee: 5% • Membership fee: 9.4% 
• Higher employee contributions offset 

higher cost of plan benefits 

Liabilities • High net growth in liabilities 
• Liabilities are long duration and inflation-

sensitive 

Same 

Plan Size 
(membership) 

• Active members = 396 • Active members = 125 
• Expect higher liability gains/losses 

(volatility) due to smaller plan size 

Liquidity Needs • Net outflow < 5% of assets same 
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● Both Plans share many factors in common – same return objective (7.5%), funding policy, similar 
benefits and liquidity needs. 

● However, the Plans differ in two important ways: 

1. Police benefits cost more 
– A more aggressive asset allocation may be selected to keep pace with faster growing liabilities if the Plan 

Sponsor has the financial ability to take the higher risk. 

2. Police Plan is more underfunded  
– A more aggressive asset allocation may be selected to assist with closing the Plan deficit if the Plan Sponsor 

has the financial ability to take the higher risk. 

 

Asset Allocation Recommendation 
City vs. Police 
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Asset Allocation Recommendation 
The City of Bismarck Employees’ Pension Plan 

● Recommend a slightly more 
aggressive asset allocation target 
for the The City of Bismarck 
Employees’ Pension Plan 

● Equity/bond split is about the 
same but emerging markets equity 
and private equity are expected to 
increase return (and risk) over the 
long run. 

● Recommend less “home bias” in 
public equities and more “home 
bias” in fixed income 

● Total expected return is 7.25% 
when you include “alpha” from 
three asset classes  
– However, over the next 10 years, the 

probability of meeting a 7.5% return 
is 48%  
 
 

 

 

Expected 
Excess 
Return

E'ees 
Target Change Mix 3

Large Cap US Equity 20% -5% 15%
Small/Mid Cap US Equity 1.0% 12% -2% 10%
Non-US Equity (developed) 1.0% 11% 1% 12%
Emerging Markets Equity 0.5% 1% 4% 5%
Private Equity 1% 3% 4%
High Yield 6% 0% 6%
US Fixed Income 17% 7% 24%
Non-US Fixed (Developed) 10% -6% 4%
Real Estate 9.5% 0.5% 10%
Timber 8.6% -3.6% 5%
Infrastructure 3.9% 1.1% 5%

Growth Assets 51% 1% 52%
Small/mid Cap US Equity Proportion 38% 3% 40%
Non-US Equity Proportion 27% 13% 40%
Emerging Equity Proportion 2% 10% 12%

Downside Protection Assets 27% 1% 28%
% US Fixed Income assets 63% 23% 86%

Real Assets 22% -2% 20%
% Private Real Estate 43% 7% 50%

Expected Return 6.66% 0.34% 7.00%
Expected Excess Return 0.24% 0.01% 0.25%
Total Expected Return 6.90% 0.35% 7.25%
Standard Deviation 11.6% 0.2% 11.8%
Illiquid Investments 23% 1% 24%
Probability of return >= 7.5% 45% 3% 48%
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Asset Allocation Recommendation 
The Bismarck Police Employees’ Pension Plan 

● Recommend a slightly more 
aggressive asset allocation target 
for the The Bismarck Police 
Employees’ Pension Plan  

● Equity/bond split is about the 
same but emerging markets equity 
and private equity are expected to 
increase return (and risk) over the 
long run. 

● Recommend a larger small/mid 
cap US equity bias 

● Recommend less “home bias” in 
public equities and more “home 
bias” in fixed income 

● Total expected return is 7. 5% 
when you include “alpha” from 
three asset classes 

 

 

 

Expected 
Excess 
Return

Police 
Target Change Mix 4

Large Cap US Equity 24% -8% 16%
Small/Mid Cap US Equity 1.0% 12% -1% 11%
Non-US Equity (developed) 1.0% 11% 2% 13%
Emerging Markets Equity 0.5% 2% 4% 6%
Private Equity 3% 2% 5%
High Yield 5% 1% 6%
US Fixed Income 15% 4% 19%
Non-US Fixed (Developed) 9% -5% 4%
Real Estate 8.5% 1.5% 10.0%
Timber 7.3% -2.3% 5.0%
Infrastructure 3.4% 1.6% 5.0%

Growth Assets 57% 0% 57%
Small/mid Cap US Equity Proportion 33% 7% 41%
Non-US Equity Proportion 27% 15% 41%
Emerging Equity Proportion 4% 9% 13%

Downside Protection Assets 24% -1% 23%
% US Fixed Income assets 63% 20% 83%

Real Assets 19% 1% 20%
% Private Real Estate 44% 6% 50%

Expected Return 7.00% 0.25% 7.25%
Expected Excess Return 0.24% 0.03% 0.27%
Total Expected Return 7.24% 0.28% 7.52%
Standard Deviation 12.6% 0.2% 12.8%
Illiquid Investments 22% 3% 25%
Probability of return >= 7.5% 48% 2% 50%



Appendix 
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● The following excess return analysis illustrates the potential ability of a manager to beat their 
respective benchmark. Certain markets are more “efficient” than others which means that the 
number of opportunities to find mispriced securities is limited 

● Excess Return = Manager Return – Benchmark Return 

● The table and associated graphs show 3-year rolling excess returns for multiple managers over 
the last 17-20 years. 
– A minimum 3-year period is required to properly evaluate the performance of a manager 

● The 3-year rolling excess returns are compared to hurdles that represent various expense ratios 

● In summary, if the median manager were chosen the average excess return would differ across 
various asset classes. A summary table for the median manager is shown below: 

Excess Return Analysis 

Asset Class Benchmark
Average Gross 
Excess Return

Assumed 
Expense Ratio

Average Net 
Excess Return

Large Cap US Equity Russell 1000 -0.29% 0.50% -0.79%

Small/mid cap US Equity Russell 2500 1.90% 0.60% 1.30%

International Equity Core Plus MSCI ACWI ex-US 2.13% 0.70% 1.43%

Emerging Equity MSCI EMF 1.41% 0.95% 0.46%
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Rolling 12 Quarter Excess Return relative to Russell 1000
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CAI Large Cap Broad Style

Russell 1000

Large Cap Broad Equity Style versus Russell 1000 

Hurdle 0.25% 0.30% 0.35% 0.40% 0.45% 0.50% 0.55% 0.60% 0.65% 0.70%
Median 36% 35% 30% 26% 20% 14% 14% 14% 14% 10%

45th Percentile 48% 46% 45% 45% 45% 43% 39% 39% 38% 33%

40th Percentile 68% 68% 66% 64% 58% 54% 53% 51% 50% 49%

35th Percentile 79% 78% 75% 75% 74% 73% 70% 69% 69% 65%

30th Percentile 89% 89% 89% 86% 84% 84% 83% 81% 80% 79%

25th Percentile 93% 91% 90% 90% 89% 89% 89% 89% 88% 88%

Average Annualized Excess Return – Median Manager: -0.29%

Percent of Three-Year periods where Manager Beat Benchmark by more than a hurdle (expense ratio) 
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Small/mid Cap Broad Equity Style versus Russell 2500 
Percent of Three-Year periods where Manager Beat Benchmark by more than a hurdle (expense ratio) 

 
Hurdle 0.35% 0.40% 0.45% 0.50% 0.55% 0.60% 0.65% 0.70% 0.75% 0.80%
Median 71% 71% 70% 70% 70% 70% 70% 70% 70% 67%

45th Percentile 84% 82% 81% 78% 78% 77% 77% 77% 75% 73%

40th Percentile 92% 92% 90% 90% 90% 89% 88% 88% 86% 86%

35th Percentile 96% 96% 96% 95% 95% 93% 92% 92% 92% 92%

30th Percentile 99% 99% 99% 99% 99% 99% 97% 97% 97% 96%

25th Percentile 100% 100% 100% 100% 100% 100% 99% 99% 99% 99%

Average Annualized Excess Return – Median Manager: 1.90%
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International Equity Core Plus Broad Style vs MSCI ACWI ex-US 

Hurdle 0.45% 0.50% 0.55% 0.60% 0.65% 0.70% 0.75% 0.80% 0.85% 0.90%
Median 59% 59% 58% 58% 56% 55% 55% 54% 54% 53%

45th Percentile 65% 65% 65% 65% 60% 58% 58% 58% 58% 58%

40th Percentile 73% 71% 71% 71% 71% 69% 69% 66% 65% 64%

35th Percentile 85% 83% 81% 80% 79% 76% 76% 75% 75% 74%

30th Percentile 95% 95% 95% 94% 94% 94% 94% 91% 86% 83%

25th Percentile 100% 100% 100% 100% 100% 100% 99% 98% 98% 98%

Average Annualized Excess Return – Median Manager: 2.13%

Percent of Three-Year periods where Manager Beat Benchmark by more than a hurdle (expense ratio) 
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CAI Emerging Markets Broad Style

MSCI Emerging Markets

Emerging Markets Broad Equity Style vs MSCI Emerging Markets 

Hurdle 0.70% 0.75% 0.80% 0.85% 0.90% 0.95% 1.00% 1.05% 1.10% 1.15%
Median 63% 63% 63% 63% 63% 59% 59% 59% 59% 54%

45th Percentile 71% 70% 70% 69% 67% 67% 67% 66% 64% 64%

40th Percentile 73% 73% 73% 73% 73% 71% 70% 70% 70% 70%

35th Percentile 84% 84% 84% 83% 81% 80% 76% 76% 74% 74%

30th Percentile 91% 91% 91% 91% 91% 90% 90% 90% 89% 87%

25th Percentile 100% 99% 99% 99% 99% 99% 99% 99% 99% 99%

Average Annualized Excess Return – Median Manager: 1.41%

Percent of Three-Year periods where Manager Beat Benchmark by more than a hurdle (expense ratio) 
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 Eurozone sovereign debt and European bank crisis 

 U.S. debt ceiling crisis and S&P credit rating downgrade 

 Weak U.S./developed market economic growth 

 Slowdown in emerging market economies 

 Fed action via sterilized QE 2.1, a.k.a. Operation Twist 

 Persistent unemployment in the U.S. 

 Signs of U.S. housing market recovery 

 U.S. manufacturing resurgence 

 

 



Current Recovery Versus Past Cycles 
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Source: Federal Reserve Bank of St. Louis 
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U.S. private sector debt has fallen relative to GDP since 2008, while public 
debt has reached its highest level since World War II. 

 

 

Source: Federal Reserve, Z.1 Flow of Funds Accounts 



Household Debt as a % of Disposable Income 
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Source: Federal Reserve Bank of St. Louis, Haver Analytics, Statistics Sweden, McKinsey Global Institute 

The U.S. is ahead of other developed 
countries in deleveraging, but household 
debt remains high. 
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Interest Rate Environment 
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The Fed continues to maintain its zero-bound interest rate policy and utilize 
unconventional monetary policy tools. 

 

 

Source: Federal Reserve Bank of St. Louis 



U.S. Equity Market: A Long, Tumultuous Journey 
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Since June 2007, the S&P 500 has exhibited high volatility, a zero nominal 
return, and negative returns when adjusted for inflation. 

 

 

Source: Standard & Poor’s 



Historical Market Returns by Asset Class 
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Asset Class Represented by 1 Year 3 Year 5 Years 10 Years 20 Years

Large Cap US Stocks Russell 1000 4.37% 16.64% 0.39% 5.72% 8.52%

Small Cap US Stocks Russell 2000 -2.08% 17.80% 0.54% 7.00% 8.96%

Non-US Stocks (Developed) MSCI EAFE -13.83% 5.96% -6.10% 5.14% 5.27%

Non-US Stocks (Emerging) MSCI Emerging Mkts -15.67% 10.10% 0.21% 14.42% 8.31%

US Bonds BC Aggregate 7.47% 6.93% 6.79% 5.63% 6.48%

High Yield Bonds BC High Yield Credit 7.27% 16.29% 8.45% 10.16% 8.06%

Non-US Sovereign Debt Citi World Gov't Bond ex US 0.44% 5.13% 7.39% 7.15% 6.35%

Inflation Protected BC Global Inflation Linked 4.25% 7.04% 6.13% 7.67% N/A

Real Estate NCREIF 12.04% 8.82% 2.51% 8.29% 8.41%

Periods Ended June 30, 2012

Source: Callan 



Callan Periodic Table of Investment Returns 
Fiscal Year Returns (1993-2012) Ranked in Order of Performance 
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Source: Callan 



Pension Trust Client Performance Attribution 
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Quarter 

Ended 1 Yr Ended 3 Yrs Ended 5 Yrs Ended

Risk

5 Yrs Ended

Risk Adj 

Excess 

Return

5 Yrs Ended

6/30/2012 6/30/2012 6/30/2012 6/30/2012 6/30/2012 6/30/2012

PUBLIC EMPLOYEES RETIREMENT SYSTEM (PERS)

Total Fund Return - Net -1.80% 0.06% 11.36% -0.32% 14.85% -2.59%

Policy Benchmark Return -1.57% 1.17% 11.44% 2.38% 13.55%

Attribution Analysis

Asset Allocation -0.26% -0.43%

Manager Selection 0.02% -0.68%

Total Relative Return -0.24% -1.12% -0.07% -2.70%

TEACHERS' FUND FOR RETIREMENT (TFFR)

Total Fund Return - Net -1.69% -0.97% 11.87% -1.24% 16.47% -2.26%

Policy Benchmark Return -1.55% -0.82% 11.17% 1.19% 15.22%

Attribution Analysis

Asset Allocation -0.24% 0.27%

Manager Selection 0.10% -0.43%

Total Relative Return -0.14% -0.16% 0.70% -2.43%
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Quarter 

Ended 1 Yr Ended 3 Yrs Ended 5 Yrs Ended

Risk

5 Yrs Ended

Risk Adj 

Excess 

Return

5 Yrs Ended

6/30/2012 6/30/2012 6/30/2012 6/30/2012 6/30/2012 6/30/2012

CITY OF BISMARCK EMPLOYEES PENSION

Total Fund Return - Net -1.31% 1.57% 11.28% 1.02% 13.29% -2.59%

Policy Benchmark Return -1.11% 2.81% 10.93% 3.61% 11.42%

Attribution Analysis

Asset Allocation -0.11% -0.01%

Manager Selection -0.09% -1.22%

Total Relative Return -0.20% -1.23% 0.35% -2.59%

CITY OF BISMARCK POLICE PENSION

Total Fund Return - Net -1.49% 1.31% 11.60% 0.51% 14.18% -2.60%

Policy Benchmark Return -1.32% 2.46% 11.37% 3.16% 12.49%

Attribution Analysis

Asset Allocation -0.10% -0.05%

Manager Selection -0.07% -1.09%

Total Relative Return -0.17% -1.14% 0.24% -2.66%

JOB SERVICE PENSION PLAN

Total Fund Return - Net -0.41% 3.09% 10.88% 2.26% 11.26% -2.61%

Policy Benchmark Return -0.52% 4.26% 10.73% 4.67% 9.45%

Attribution Analysis

Asset Allocation -0.14% -0.42%

Manager Selection 0.25% -0.75%

Total Relative Return 0.11% -1.17% 0.16% -2.41%



Pension Trust Client Performance Attribution 
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Quarter 

Ended 1 Yr Ended 3 Yrs Ended 5 Yrs Ended

Risk

5 Yrs Ended

Risk Adj 

Excess 

Return

5 Yrs Ended

6/30/2012 6/30/2012 6/30/2012 6/30/2012 6/30/2012 6/30/2012

CITY OF FARGO PENSION PLAN

Total Fund Return - Net -1.68% 0.97% 12.12% N/A N/A N/A

Policy Benchmark Return -1.49% 2.30% 11.84%

Attribution Analysis

Asset Allocation 0.00% 0.21%

Manager Selection -0.19% -1.54%

Total Relative Return -0.19% -1.33% 0.27%

CITY OF GRAND FORKS PENSION PLAN

Total Fund Return - Net -1.66% 1.09% 11.89% N/A N/A N/A

Policy Benchmark Return -1.49% 2.30% 11.84%

Attribution Analysis

Asset Allocation 0.03% 0.28%

Manager Selection -0.20% -1.49%

Total Relative Return -0.17% -1.21% 0.05%

GRAND FORKS PARK DISTRICT PENSION PLAN

Total Fund Return - Net -1.79% 0.86% N/A N/A N/A N/A

Policy Benchmark Return -1.57% 2.87%

Attribution Analysis

Asset Allocation 0.18% -0.20%

Manager Selection -0.40% -1.80%

Total Relative Return -0.22% -2.00%



Pension Trust Investment Performance 
Fiscal Year Ended June 30, 2012 
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Actual 

Return 

(Net) Benchmark Difference

Global Equity

US Large Cap Equity 3.35% 5.34% -1.99%

US Small Cap Equity -0.37% -2.08% 1.71%

International Equity -15.15% -13.83% -1.32%

Emerging Markets Equity -9.98% -15.95% 5.97%

Private Equity 5.12% 5.12% 0.00%

Global Fixed Income

US Investment Grade Fixed Income 5.99% 7.47% -1.48%

US High Yield 3.06% 7.21% -4.15%

International Fixed Income 4.25% -0.64% 4.89%

Global Real Assets

Real Estate 12.46% 12.04% 0.42%



Insurance Trust Client Performance Attribution 
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Quarter 

Ended 1 Yr Ended 3 Yrs Ended 5 Yrs Ended

Risk

5 Yrs 

Ended

Risk Adj 

Excess 

Return

5 Yrs Ended

6/30/2012 6/30/2012 6/30/2012 6/30/2012 6/30/2012 6/30/2012

WORKFORCE SAFETY & INSURANCE (WSI)

Total Fund Return - Net 0.44% 6.14% 10.40% 3.96% 7.22% -1.65%

Policy Benchmark Return 0.24% 5.19% 8.25% 4.83% 5.34%

Attribution Analysis

Asset Allocation -0.03% -0.22%

Manager Selection 0.24% 1.17%

Total Relative Return 0.21% 0.95% 2.15% -0.87%

STATE RISK MANAGEMENT FUND

Total Fund Return - Net 0.67% 7.63% 12.62% 4.81% 9.01% -1.27%

Policy Benchmark Return 0.51% 6.36% 9.84% 5.01% 6.50%

Attribution Analysis

Asset Allocation -0.04% 0.20%

Manager Selection 0.19% 1.07%

Total Relative Return 0.15% 1.27% 2.78% -0.20%

STATE RISK MANAGEMENT WORKERS COMP FUND

Total Fund Return - Net 0.33% 7.40% 13.27% 4.36% 10.32% -1.09%

Policy Benchmark Return 0.21% 6.29% 10.70% 4.71% 8.07%

Attribution Analysis

Asset Allocation -0.03% 0.22%

Manager Selection 0.15% 0.89%

Total Relative Return 0.12% 1.11% 2.57% -0.35%



Insurance Trust Client Performance Attribution 
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Quarter 

Ended 1 Yr Ended 3 Yrs Ended 5 Yrs Ended

Risk

5 Yrs 

Ended

Risk Adj 

Excess 

Return

5 Yrs Ended

6/30/2012 6/30/2012 6/30/2012 6/30/2012 6/30/2012 6/30/2012

FIRE & TORNADO FUND

Total Fund Return - Net -0.23% 4.93% 11.24% 3.56% 9.84% -0.73%

Policy Benchmark Return -0.22% 3.98% 8.41% 3.72% 7.65%

Attribution Analysis

Asset Allocation -0.08% 0.16%

Manager Selection 0.07% 0.79%

Total Relative Return -0.01% 0.95% 2.83% -0.16%

STATE BONDING FUND

Total Fund Return - Net 1.40% 5.31% 6.31% -0.54% 6.15% 0.68%

Policy Benchmark Return 1.14% 4.08% 3.83% -0.92% 4.93%

Attribution Analysis

Asset Allocation 0.01% 0.00%

Manager Selection 0.25% 1.23%

Total Relative Return 0.26% 1.23% 2.48% 0.38%

INSURANCE REGULATORY TRUST FUND (IRTF)

Total Fund Return - Net -0.55% 2.82% 8.16% 2.78% 7.69% -0.05%

Policy Benchmark Return -0.48% 2.27% 6.56% 2.56% 6.53%

Attribution Analysis

Asset Allocation -0.08% 0.03%

Manager Selection 0.01% 0.52%

Total Relative Return -0.07% 0.55% 1.60% 0.22%
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Quarter 

Ended 1 Yr Ended 3 Yrs Ended 5 Yrs Ended

Risk

5 Yrs 

Ended

Risk Adj 

Excess 

Return

5 Yrs Ended

6/30/2012 6/30/2012 6/30/2012 6/30/2012 6/30/2012 6/30/2012

PETROLEUM TANK RELEASE COMPENSATION FUND

Total Fund Return - Net 1.28% 4.84% 5.85% -0.78% 5.94% 0.74%

Policy Benchmark Return 1.04% 3.71% 3.49% -1.20% 4.87%

Attribution Analysis

Asset Allocation 0.01% 0.01%

Manager Selection 0.23% 1.12%

Total Relative Return 0.24% 1.13% 2.36% 0.42%

ND ASSOCIATION OF COUNTIES FUND (NDACo)

Total Fund Return - Net -0.02% 1.69% 11.35% 1.28% 12.89% -0.46%

Policy Benchmark Return -0.04% 0.89% 9.29% 1.70% 11.31%

Attribution Analysis

Asset Allocation -0.07% 0.12%

Manager Selection 0.09% 0.68%

Total Relative Return 0.02% 0.80% 2.06% -0.42%

CITY OF BISMARCK DEFERRED SICK LEAVE ACCOUNT

Total Fund Return - Net 0.18% 5.69% 11.52% 4.24% 9.26% -1.00%

Policy Benchmark Return 0.13% 4.51% 8.69% 4.29% 6.57%

Attribution Analysis

Asset Allocation -0.07% 0.15%

Manager Selection 0.12% 1.03%

Total Relative Return 0.05% 1.18% 2.83% -0.05%



Insurance Trust Client Performance Attribution 
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Quarter 

Ended 1 Yr Ended 3 Yrs Ended 5 Yrs Ended

Risk

5 Yrs 

Ended

Risk Adj 

Excess 

Return

5 Yrs Ended

6/30/2012 6/30/2012 6/30/2012 6/30/2012 6/30/2012 6/30/2012

FARGODOME PERMANENT FUND

Total Fund Return - Net -1.43% 3.14% 12.80% 2.56% 12.77% -1.03%

Policy Benchmark Return -1.29% 2.62% 11.02% 3.39% 11.17%

Attribution Analysis

Asset Allocation -0.08% 0.21%

Manager Selection -0.06% 0.31%

Total Relative Return -0.14% 0.52% 1.78% -0.83%

CULTURAL ENDOWMENT FUND

Total Fund Return - Net -1.13% 4.65% 13.42% 1.90% 13.94% -0.88%

Policy Benchmark Return -1.05% 3.97% 11.43% 2.67% 12.31%

Attribution Analysis

Asset Allocation -0.06% 0.26%

Manager Selection -0.02% 0.42%

Total Relative Return -0.08% 0.68% 1.99% -0.77%

PERS RETIREE HEALTH

Total Fund Return - Net -1.89% 2.62% 13.41% 0.73% 15.51% -1.20%

Policy Benchmark Return -1.55% 2.84% 11.79% 1.95% 14.39%

Attribution Analysis

Asset Allocation

Manager Selection

Total Relative Return -0.34% -0.22% 1.62% -1.22%
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Quarter 

Ended 1 Yr Ended 3 Yrs Ended 5 Yrs Ended

Risk

5 Yrs 

Ended

Risk Adj 

Excess 

Return

5 Yrs Ended

6/30/2012 6/30/2012 6/30/2012 6/30/2012 6/30/2012 6/30/2012

PERS GROUP INSURANCE

Total Fund Return - Net 0.07% 0.24% 0.31% 1.08% 0.68% 0.12%

Policy Benchmark Return 0.03% 0.06% 0.12% 0.98% 0.80%

Attribution Analysis

Asset Allocation

Manager Selection

Total Relative Return 0.05% 0.18% 0.19% 0.10%



Insurance Trust Investment Performance 
Fiscal Year Ended June 30, 2012 
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Actual 

Return 

(Net) Benchmark Difference

US Large Cap Equity 4.30% 5.45% -1.15%

US Small Cap Equity -2.53% -2.08% -0.45%

International Equity -14.78% -13.83% -0.95%

US Investment Grade Fixed Income 9.63% 7.47% 2.16%

Inflation Protected 4.28% 4.25% 0.03%

Real Estate 16.78% 12.04% 4.74%



Schedule of Investment Fees & Commissions by Pool 
Fiscal Year Ended June 30, 2012 
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* Individual investment funds' total basis points vary depending upon their asset allocation. 

 Assets under 

management 

(Average) Fees

 Basis

 points 

 Assets under 

management 

(Average) Fees

 Basis

 points 

Investment manager fees:

Global equity managers 207,463,108$     1,422,045$    69 -$                      -$              

Domestic large cap equity managers 837,738,524       2,629,497      31 160,415,498       347,182       22

Domestic small cap equity managers 263,514,590       1,527,957      58 56,733,966          251,893       44

Developed international equity managers 486,495,625       2,122,087      44 90,328,432          491,013       54

Emerging markets equity managers 144,650,596       1,018,659      70

Investment Grade domestic fixed income managers 528,343,519       1,429,349      27 802,418,607       3,268,774    41

Inflation protected assets managers 306,527,780       2,324,657    76

Below investment grade domestic fixed income managers 182,037,114       2,254,588      124

Developed international fixed income managers 184,148,435       664,353         36

Real estate managers 328,030,971       3,339,482      102 98,129,004          1,073,000    109

Timber managers 204,684,181       1,036,397      51

Infrastructure managers 126,215,433       2,152,625      171

Private equity managers 188,996,540       5,719,046      303

Cash & equivalents managers 36,331,630          72,836            20 38,504,683          -                -      

Short term fixed income managers 741,593,615       564,283       8

Balanced account managers (Individual Investment Acct.) 58,420,185          249,704       43

Total investment manager fees 3,718,650,266$  25,388,921    68 2,353,071,770$  8,570,506    36

Custodian fees 518,376         1 282,045       1

Investment consultant fees 215,043         1 114,109       0

SIB Service Fees 31,573            0 14,318         0

Total investment expenses * 26,153,913$ 70 8,980,978$ 38

 Insurance Investment Pool &

Individual Investment Account Pension Investment Pool
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