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2002 North Dakota Assessment Sales Ratio Study

Introduction

The 2002 Assessment Sales Ratio Study (ASRS) has been conducted according to the provisions of North
Dakota Century Code §§ 57-01-05 through 57-01-07 by the Property Tax Division of the Office of State
Tax Commissioner, under the supervision of the State Supervisor of Assessments. The study is prepared
to assist local assessment officials, and to recommend to the Tax Commissioner changes to be made by
the State Board of Equalization in the performance of their equalization duties. This report is a synopsis
of the comprehensive study. Property tax administrators, local assessing officials, and interested
taxpayers utilize this information in examining the assessment levels and the uniformity of assessments
throughout North Dakota.

The Study puts major emphasis on sales of improved properties in the residential and commercial
categories, because the statutes require the use of market values by the local assessment officials and State
Board of Equalization in the assessment and equalization of these two classes of property. Data from
each of the 53 counties and 13 largest cities in North Dakota are included in the ASRS and this report.

The 2002 study includes data on sales of property occurring between January 1 and December 31, 2001.
A minimum sample size of 30 sales each for residential and commercial property was required, or 10
percent of the total number of properties in each class. If the number of sales that occurred during 2001
did not meet the minimum sample size, sales of property from the prior years of 1998, 1999 and 2000, or
current year appraisals were used to supplement the sales data. The county directors of tax equalization
or full-time city assessors provided the property appraisal data to the Property Tax Division. A minimum
sample size was not established for the categories of agricultural, lakeshore, mobile homes, or vacant lot
properties. In those cases, the assessment process is different or is not connected to market value
concepts.

This report includes 10,714 observations used in the 2002 ASRS. In all cases, the base used to measure
the relationship between the assessment and the sale price or appraisal value was the finalized 2001
assessment.

Statistical Report

This report has six basic tables of statistical data. Table 1 provides an alphabetical listing of the 53
counties and 13 largest cities, showing the price and value figures and accompanying statistical data used
for developing measures for interpreting and understanding the ASRS. The data has been stratified into
the property categories of agricultural, commercial, vacant lots, residential, lakeshore, and mobile homes.

Table 2 contains a frequency distribution chart, which groups the individual ratios at intervals of five
percentage points, starting with those under 45 percent and continuing to those over 140 percent. The
distribution chart includes a breakdown of township and urban sales for each county and major city.

Table 3 shows the number and characteristics of the observations in each sample for the residential and
commercial categories. Sales include transactions that occurred during 2001. The supplemental
observation includes sales of improved residential and commercial properties for the years 1998, 1999
and 2000, and appraisals when required to obtain a sufficient sample size.

Tables 4 and 5 show the median ratios and coefficients of dispersion for the current and four prior years

for residential property and commercial property. These tables provide a convenient comparison of data
among various counties and cities and categories of property for five years.
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Table 6 shows the median ratio and the average price per acre paid for agricultural land, and the number
of agricultural sales in the ASRS for each county.

The statistical data in Table 1 includes the following measures: (1) arithmetic mean ratio, (2) aggregate
mean ratio, (3) median ratio, (4) price-related differential, and (5) coefficient of dispersion. The
arithmetic mean, aggregate mean, and median are measures of the central tendency. They indicate the
prevailing level of assessment of the universe of properties used in the study. Each of these measures has
advantages and limitations.

The arithmetic mean is developed by first computing a ratio for each observation in a stratum, and then
dividing the sum of the individual ratios by the number of observations. This measure is sometimes
referred to as the simple mathematical average. It is the most easily understood measure of central
tendency, but it is greatly distorted by extreme ratios and therefore may not be typical.

The aggregate mean is a second measure of the central tendency and is calculated by dividing the total
assessed values for all the observations by the total sale prices of those properties. It is commonly
referred to as a weighted average and is greatly influenced by the properties with the greatest value, and
therefore may not be typical.

The median is the third measure of the central tendency. It is found by arranging the individual ratios in
order of magnitude, then selecting the middle ratio in the series. The median is affected by the number of
observations and is not distorted by the size of the extreme ratios. While other statistical measures are
considered, the State Board of Equalization currently uses the median ratio when equalizing residential
and commercial property assessments.

The price-related differential (PRD), also known as the index of regression, is a measurement of the
relationship between the ratios of high-value and low-value properties to determine if the value of
property has any influence on the assessment ratio. It is calculated by dividing the arithmetic mean ratio
by the aggregate mean ratio. The PRD provides an indicator of the degree to which high-value properties
are over assessed or under assessed in relation to low-value properties. When the PRD is 1.00, there is no
bias in the assessments of high-value properties in comparison to low-value properties. When the PRD is
greater than 1.00 the assessments are regressive, which means low-value properties have a higher
assessment ratio than high-value properties. The result is the owner of a low-value property pays a
greater amount of tax in relation to value than the owner of a high-value property. Conversely, a PRD
less than 1.00 indicates that high-value properties are over assessed in relation to low-value properties.
The Standard on Ratio Studies, adopted by the International Association of Assessing Officers, July
1990, recommends that the PRD should lie between .98 and 1.03.

The coefficient of dispersion (COD) measures how closely the individual ratios are arrayed around the
median ratio and shows the degree of uniformity or inaccuracy that has been attained in the assessments.
This is sometimes referred to as the index of assessment inequality. The COD is computed by dividing
the average deviation by the median ratio. This shows how far the middle cluster of ratios is from the
median or how far one must deviate from the median ratio (above or below) to encompass the middle
cluster of ratios. For example, a .20 dispersion means that the middle cluster of ratios falls within 20
percent of the median. The closer the ratios are grouped around the median, the more equitable the
assessment of property, because individual properties are assessed at the same ratio. Conversely, if the
dispersion is quite large, there is a large spread in the ratios and a large spread in the assessment of
property, which results in an inequity in taxes. Tax administrators feel that when dispersions occur
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between .10 and .20 the quality of assessments is acceptable, but any dispersion over .20 indicates the
assessments need attention.

Sales Ratio Statistics

The following example shows the calculations used for developing the five listed measures:

Finalized Deviation

Sale Price T & F Value Ratio Array From Median

1. $ 42,000 $ 36,500 87.9% 99.0 5.9
2. 83,500 81,000 97.0 98.7 5.6
3. 65,000 57,900 89.1 97.0 39
4, 79,000 78,200 99.0 96.2 3.1
5. 37,000 32,900 88.9 93.7 .6
6. 87,000 81,500 93.7 92.4 v
7. 54,000 49,900 92.4 90.9 2.2
8. 81,900 80,800 98.7 89.1 4.0
9. 46,000 41,800 90.9 88.9 4.2
10. 58,300 56,100 96.2 86.9 6.2
$633,700 $596,600 932.8 36.4

Arithmetic Mean Ratio = 932.8 + 10 = 93.28

Aggregate Mean Ratio = $596,600 + $633,700 = 94.1

Median = Middle Ratio =93.7 + 92.4 = 186.1 + 2 =93.05 or 93.1
Price Related Differential = 93.28 + 94.1 = .99

Average Deviation =36.4 + 10 =3.64

Coefficient of Dispersion = 3.64 ~ 93.1 =.039 or .04




Table 4
Median Ratios and Coefficients of Dispersion for Residential Property

| Residential
Median Ratio COD

County 1998 1999 2000 2001 2002 1998 1999 2000 2001 2002
Adams 99.5 994 99.6 103.6 113.6 0.12 0.31 0.15 0.20 0.28
Barnes 95.2 97.5 92.4 97.5 90.4 0.31 0.42 0.28 0.27 0.34
City of Valley City 95.6 97.7 98.6 98.8 97.3 0.09 0.07 0.07 0.07 0.06
Benson 95.1 99.7 100.0 95.1 93.7 0.32 0.27 0.21 0.21 0.25
Billings 100.0 100.0 100.0 98.6 100.0 0.02 0.04 0.04 0.11 0.02
Bottineau 97.7 95.8 100.8 99.3 96.4 0.48 0.22 0.32 0.38 0.32
Bowman 91.3 98.2 93.5 100.9 104.0 0.14 0.33 0.28 0.22 0.21
Burke 100.0 101.5 1019 100.7 98.9 0.10 0.16 0.36 0.36 0.32
Burleigh 90.1 96.9 95.7 92.1 93.7 0.06 0.06 0.07 0.08 0.06
City of Bismarck 94.5 94.4 94.8 94.2 94.3 0.05 0.06 0.05 0.04 0.06
Cass 90.6 91.5 89.5 92.6 91.3 0.20 0.21 0.22 0.23 0.24
City of Fargo 93.3 90.0 93.4 94.1 90.7 0.09 0.09 0.08 0.09 0.08
City of West Fargo 94.8 94.9 94.2 93.9 93.7 0.09 0.08 0.08 0.07 0.08
Cavalier 101.3 103.6 96.4 100.1 98.1 0.32 0.34 0.22 0.28 0.22
Dickey 98.0 89.4 95.5 95.5 86.4 0.29 0.68 0.34 0.25 0.32
Divide 97 .1 994 92.1 96.4 98.7 0.63 0.66 0.68 0.59 0.40
Dunn 99.8 98.1 98.0 97.3 97.1 0.21 0.22 0.18 0.19 0.11
Eddy 94.8 94.7 93.7 98.2 100.0 0.17 0.15 0.13 0.14 0.26
Emmons 96.7 96.9 96.6 100.0 104.6 0.24 0.35 0.28 0.43 0.22
Foster 92.7 98.2 93.3 98.0 98.2 0.18 0.13 0.22 0.15 0.14
Golden Valley 102.5 101.5 994 97 .1 96.8 0.18 0.13 0.09 0.15 0.21
Grand Forks 84.3 91.8 954 96.3 92.2 0.28 0.28 0.36 0.28 0.50
City of Grand Forks 96.2 92.6 98.2 96.9 94.3 0.09 0.08 0.07 0.07 0.08
Grant 98.9 97.8 97.4 97.0 99.5 0.10 0.08 0.07 0.07 0.06
Griggs 98.2 99.3 99.3 98.9 97.9 0.08 0.07 0.09 0.09 0.09
Hettinger 97.5 955 101.8 98.9 100.0 0.20 0.13 0.24 0.08 0.10
Kidder 92.7 106.2 106.2 92.3 100.5 0.25 0.97 0.32 0.35 0.27
LaMoure 89.6 1025 1014 95.3 94.2 0.21 0.19 0.21 0.23 0.22
Logan 101.7 994 100.0 101.0 100.0 0.14 0.19 0.10 0.19 0.19
McHenry 84.2 84.0 97 .1 95.7 97.2 0.46 0.33 0.52 0.21 1.57
Mcintosh 95.2 98.2 1011 104.0 98.4 0.22 0.29 0.29 0.30 0.25
McKenzie 99.8 1001 100.1 102.7 96.5 0.10 0.10 0.11 0.15 0.12
McLean 87.3 100.3 99.8 97.3 100.7 0.35 0.84 0.32 0.45 0.29
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Table 4 Continued
Median Ratios and Coefficients of Dispersion for Residential Property

| Residential
Median Ratio COD

County 1998 1999 2000 2001 2002 1998 1999 2000 2001 2002
Mercer 98.3 88.9 97.2 101.0 99.7 0.24 0.42 0.17 0.25 0.17
Morton 93.6 96.0 95.0 93.0 95.6 0.29 0.34 0.44 0.29 0.33
City of Mandan 92.8 92.0 946 95.1 92.6 0.09 0.07 0.07 0.12 0.07
Mountrail 102.1 97.1 97.6 99.7 95.9 0.25 0.27 0.22 0.22 0.26
Nelson 101.9 100.0 102.0 96.7 101.7 0.82 0.86 0.89 0.63 0.54
Oliver 121.2 98.9 100.1 100.1 99.5 0.31 0.24 0.12 0.09 0.12
Pembina 91.8 91.7 92.3 101.8 934 0.31 0.26 0.26 0.36 0.35
Pierce 92.9 934 97.3 95.8 93.8 0.37 0.15 0.13 0.31 0.32
Ramsey 94.6 96.2 93.5 95.5 96.4 0.28 0.21 0.18 0.16 0.15
City of Devils Lake 92.2 96.4 954 95.2 92.2 0.16 0.16 0.15 0.25 0.18
Ransom 92.0 87.1 944 93.6 94.8 0.35 0.35 0.26 0.30 0.32
Renville 95.8 102.2 100.0 96.2 96.6 0.78 0.61 0.39 0.46 0.54
Richland 95.7 95.1 95.6 98.4 96.9 0.26 0.21 0.33 0.20 0.22
City of Wahpeton 90.5 97.1 95.1 96.5 90.9 0.16 0.15 0.12 0.12 0.16
Rolette 95.6 98.8 95.9 97.3 110.7 0.17 0.20 0.18 0.46 0.44
Sargent 92.8 98.0 92.1 96.7 90.8 0.36 0.28 0.23 0.28 0.27
Sheridan 98.3 96.7 101.2 1014 96.8 0.25 0.22 0.34 0.31 0.23
Sioux 100.0 99.6 100.0 100.5 99.3 0.21 0.09 0.04 0.02 0.80
Slope 91.6 96.0 96.0 994 101.3 0.20 0.29 0.24 0.30 0.39
Stark 86.4 90.6 93.0 95.1 93.4 0.21 0.07 0.13 0.1 0.09
City of Dickinson 87.2 91.1 96.5 96.6 94.6 0.11 0.11 0.10 0.09 0.09
Steele 93.5 83.8 102.7 102.8 95.6 0.39 0.66 0.57 0.42 0.21
Stutsman 97.7 93.6 87.0 95.3 96.2 0.21 0.37 0.33 0.24 0.24
City of Jamestown 90.6 90.1 93.4 94.7 93.9 0.23 0.18 0.16 0.16 0.15
Towner 976 113.6 104.5 104.8 108.3 0.23 0.37 0.81 0.94 0.78
Traill 91.2 93.1 92.8 97.8 89.9 0.38 0.33 0.33 0.30 0.35
Walish 93.0 91.5 94.5 954 103.0 0.49 0.62 0.29 0.39 0.23
City of Grafton 94.4 95.6 99.0 89.7 98.4 0.43 0.20 0.27 0.37 0.17
Ward 91.3 93.2 93.7 93.8 97.9 0.37 0.31 0.32 0.26 0.23
City of Minot 95.3 97.9 97.2 97.4 98.3 0.09 0.08 0.09 0.09 0.07
Wells 102.7 95.1 100.0 93.7 99.9 0.41 1.08 0.61 0.44 0.54
Williams 85.6 96.2 96.7 96.7 94.5 0.31 0.28 0.26 0.26 0.30
City of Williston 94.0 96.4 96.0 96.6 954 0.12 0.12 0.11 0.10 0.12
State 94.1 94.0 95.8 96.0 94.7 0.19 0.19 0.18 0.18 0.18
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Table 5
Median Ratios and Coefficients of Dispersion for Commercial Property

| Commercial
Median Ratio CcoD
County 1998 1999 2000 2001 2002 1998 1999 2000 2001 2002
Adams 100.0 100.0 100.0 100.0 100.0 0.01 0.01 0.01 0.04 0.26
Barnes 100.0 100.0 100.0 100.0 99.5 0.12 0.15 0.14 0.19 0.18
City of Valley City 100.9 100.6 100.9 999 1021 0.05 0.34 0.05 0.03 0.04
Benson 100.0 100.0 100.0 100.0 100.0 0.08 0.23 0.23 0.21 0.37
Billings 100.0 97.1 100.0 100.0 100.0 0.02 0.09 0.00 0.00 0.00
Bottineau 104.3 100.9 100.9 100.9 98.9 0.28 0.17 0.18 0.20 0.22
Bowman 92.4 93.5 93.3 99.6 99.0 0.27 0.29 0.25 0.26 0.22
Burke 99.8 99.9 100.0 100.0 1001 0.05 0.05 0.01 0.01 0.14
Burleigh 100.7 99.5 99.6 98.8 98.1 0.18 0.08 0.06 0.03 0.04
City of Bismarck 96.8 94.0 95.6 93.5 95.1 0.07 0.10 0.06 0.10 0.08
Cass 97.5 94.6 97.3 97.7 96.9 0.33 0.39 0.38 0.40 0.33
City of Fargo 96.2 94.0 94.7 90.8 93.4 0.22 0.18 0.17 0.18 0.15
City of West Fargo 994 96.2 96.6 96.8 954 0.14 0.14 0.13 0.14 0.12
Cavalier 98.6 98.0 100.5 97.1 98.7 0.15 0.12 0.13 0.08 0.07
Dickey 98.9 97.7 102.5 98.7 98.6 0.29 0.27 0.29 0.25 0.13
Divide 100.4 97.7 109.7 105.0 102.8 0.47 0.42 0.37 0.28 0.28
Dunn 100.2 100.0 100.7 100.5 102.7 0.04 0.02 0.03 0.03 0.05
Eddy 100.0 100.0 100.0 100.0 100.0 0.02 0.01 0.01 0.00 0.00
Emmons 99.8 100.0 100.0 100.0 100.0 0.09 0.14 0.18 0.14 0.51
Foster 100.0 100.0 100.0 100.0 100.0 0.00 0.00 0.00 0.00 0.00
Golden Valley 100.0 100.0 101.0 100.7 102.3 0.00 0.01 0.03 0.05 0.10
Grand Forks 100.0 104.1 104.3 104.3 100.0 0.70 0.65 0.69 0.65 0.38
City of Grand Forks 94.9 96.5 92.0 97.3 97.0 0.10 0.13 0.17 0.12 0.12
Grant 1006 101.0 101.0 100.0 100.3 0.07 0.05 0.05 0.07 0.94
Griggs 98.4 98.8 100.7 97 1 98.6 0.10 0.06 0.07 0.1 0.07
Hettinger 101.2 100.8 100.1 100.0 100.0 0.04 0.02 0.02 0.03 0.01
Kidder 97.6 104.1 96.6 103.0 99.6 0.22 0.14 0.24 0.27 0.30
LaMoure 101.1 102.7 102.7 102.3 102.3 0.14 0.11 0.11 0.10 0.12
Logan 96.9 95.0 954 98.5 100.3 0.14 0.12 0.20 0.09 0.06
McHenry 102.0 100.3 100.3 100.0 100.0 0.19 0.19 0.12 0.39 0.67
Mcintosh 98.1 97.5 99.8 100.5 99.0 0.13 0.16 0.15 0.14 0.12
McKenzie 100.1 98.5 100.0 100.9 100.0 0.12 0.16 0.14 0.18 0.10
McLean 100.0 100.0 100.0 100.9 108.1 0.59 0.35 0.71 1.09 0.79
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Table 5 Continued
Median Ratios and Coefficients of Dispersion for Commercial Property

| Commercial
Median Ratio CcoD
County 1998 1999 2000 2001 2002 1998 1999 2000 2001 2002
Mercer 98.4 100.0 100.0 98.2 99.0 0.02 0.03 0.03 0.04 0.04
Morton 100.0 100.0 100.0 100.0 100.0 0.18 0.23 0.24 0.40 0.75
City of Mandan 94.6 93.7 94.8 94.5 94.2 0.12 0.13 0.1 0.15 0.17
Mountrail 100.0 100.0 100.0 100.0 100.0 0.04 0.02 0.03 0.02 0.03
Nelson 103.9 103.9 99.1 959 95.9 0.40 0.41 1.27 1.52 1.51
Oliver 123.3 104.2 104.2 98.5 98.6 0.00 0.00 0.00 0.00 0.00
Pembina 99.8 100.0 99.8 100.0 100.0 0.35 0.39 0.33 0.43 0.27
Pierce 99.3 100.9 101.0 101.7 104.5 0.13 0.13 0.08 0.07 0.08
Ramsey 100.0 100.0 100.0 100.0 100.0 0.04 0.08 0.1 0.08 0.04
City of Devils Lake 101.3 101.6 92.2 95.6 95.9 0.21 0.27 0.23 0.22 0.23
Ransom 100.8 100.0 99.8 98.3 100.2 0.21 0.16 0.13 0.08 0.03
Renville 97.8 103.8 103.9 103.8 101.9 0.12 0.12 0.25 0.26 0.28
Richland 97.3 100.0 100.0 100.0 100.0 0.19 0.12 0.26 0.16 0.10
City of Wahpeton 100.0 95.6 96.5 98.1 100.0 0.26 0.18 0.17 0.15 0.12
Rolette 99.7 97.7 93.8 99.0 96.5 0.28 0.33 0.29 0.24 0.1
Sargent 100.5 97.5 971 97.4 99.7 0.21 0.13 0.12 0.13 0.60
Sheridan 100.0 100.3 100.4 99.5 100.3 0.07 0.00 0.00 0.00 0.00
Sioux 100.8 100.4 99.6 99.6 98.0 0.00 0.00 0.00 0.00 0.00
Slope 100.0 100.0 100.0 100.0 100.0 0.00 0.00 0.00 0.00 0.00
Stark 100.0 100.0 100.0 100.0 100.0 0.10 0.10 0.07 0.04 0.32
City of Dickinson 96.5 97.5 99.3 98.6 93.0 0.15 0.12 0.13 0.12 0.10
Steele 97.5 97.5 97.5 97.3 98.3 0.06 0.12 0.14 0.13 0.09
Stutsman 100.0 100.0 100.0 100.0 100.0 0.17 0.13 0.1 0.1 0.10
City of Jamestown 100.0 93.9 91.9 96.4 95.0 0.15 0.20 0.13 0.17 0.11
Towner 99.9 97.5 100.0 99.8 95.2 0.15 0.23 0.31 0.39 0.40
Traill 96.6 98.2 96.2 100.0 99.7 0.35 0.36 0.38 0.46 0.40
Walsh 100.0 100.0 100.0 100.0 100.0 0.36 0.28 0.30 0.23 0.23
City of Grafton 100.0 100.0 100.0 106.7 100.7 0.08 0.14 0.12 0.26 0.31
Ward 99.6 941 100.0 98.9 98.7 0.27 0.38 0.29 0.19 0.20
City of Minot 98.7 97.5 100.0 100.1 99.3 0.13 0.14 0.13 0.17 0.13
Wells 1026 101.0 100.0 100.0 100.0 0.46 0.60 0.55 0.40 0.48
Williams 97.6 97.6 100.0 100.0 95.9 0.14 0.21 0.22 0.21 0.18
City of Williston 97.4 99.2 98.8 99.2 1011 0.1 0.13 0.17 0.17 0.16
State 100.0 100.0 100.0 100.0 100.0 0.19 0.19 0.21 0.22 0.23
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Table 6
Average Prices Per Acre and Median Ratios for Agricultural Land

Median
County No. of Sales Avg. Price Per Acre Ratio
Adams 22 190 68.2
Barnes 24 418 7.7
Benson 22 231 102.9
Billings 3 #N/A 62.5
Bottineau 31 387 72.7
Bowman 1 #N/A 46.4
Burke 14 287 73.4
Burleigh 8 271 80.7
Cass 43 845 60.6
Cavalier 21 533 64.4
Dickey 17 264 80.1
Divide 18 242 74.1
Dunn 11 226 63.5
Eddy 11 268 92.2
Emmons 33 251 85.7
Foster 4 #N/A 90.0
Golden Valley 17 254 83.2
Grand Forks 32 550 97.8
Grant 21 286 65.6
Griggs 7 311 105.1
Hettinger 10 282 63.4
Kidder 23 208 83.9
LaMoure 19 431 76.9
ILogan 45 256 75.0
McHenry 28 199 82.1
Mcintosh 46 264 76.1
McKenzie 11 313 51.0
McLean 37 420 60.4
Mercer 11 301 66.4
Morton 44 236 60.7
Mountrail 5 228 56.6
Nelson 23 262 107.5
Oliver 14 217 68.0
Pembina 53 726 72.0
Pierce 18 288 79.2
Ramsey 28 282 92.3
Ransom 17 423 81.1
Renville 6 414 61.2
Richland 38 888 51.6
Rolette 17 311 94.8
Sargent 21 454 73.6
Sheridan 24 225 86.8
Sioux 6 119 73.3
Slope 18 233 84.3
Stark 19 315 53.1
Steele 9 504 771
Stutsman 32 355 73.6
Towner 20 277 90.0
Traill 19 798 61.0
Walsh 19 528 85.8
Ward 26 385 58.4
Wells 23 346 92.0
Williams 29 303 60.9
State 1,118 352 72.4
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