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PREFACE

The Program Evaluation Division of the Legislative Audit
Commission” was established by Chapter 204, Section 91 of the Laws
of Minnesota for 1975. The Division is authorized to "determine the
degree to which activities and programs entered into or funded by
the state are accomplishing their goals and objectives, including an
evaluation of goals and objectives, measurement of program results
and effectiveness, alternative means of achieving the same results,
and efficiency in the allocation of resources." This evaluation,
Department of Revenue: Assessment/Sales Ratio Studies, is the
seventh undertaken by this Division.

The Legislative Audit Commission directed the Program
Evaluation Division to review the procedures used by the Depart-
ment of Revenue in their assessment/sales ratio studies, and parti-
cularly to evaluate the results of their studies with respect to
accuracy and statistical validity. The primary issues addressed in
this evaluation are:

(1) whether the Department's procedures produce acceptable
indicators of average assessment levels and dispersion in
assessment/sales ratios; and ‘

(2) whether the average assessment/sales ratios are accept-
able for use as equalization factors in state aid formulas.

For each report, a uniform review procedure is followed.
After a preliminary draft is completed, it is submitted to the agency
evaluated for verbal and written comments. The written responses
of the Minnesota Department of Revenue are included in the appen-
dices. In addition, the report is reviewed by a subcommittee of the
Legislative Audit Commission prior to its release. For this report
the subcommittee consisted of Representative William N. Kelly,
chairman of the House Tax Committee, and Senator William
McCutcheon, chairman of the Senate Tax Committee. We are most
grateful for their helpful advice and direction.

We thank Arthur C. Roemer, the Commissioner of Reve-
nue, and his staff for their valuable time and assistance on this
project.

Edward Burek was project manager and author of the
report. Leif Hartmark acted as project consultant and made sugges-
tions on the conduct of the research. Scheffel Wright reviewed
various drafts. '

May 31, 1978 Bruce Spitz
Deputy Legislative Auditor
Program Evaluation Division
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(3)

(4)

(5)

EXPLANATION OF TERMS

Assessor's market values: There are two types of assessor's
market value--estimated market value and limited market value.

(a) ‘Estimated market value: This is the assessor's estimate
of what the property would sell for in the market. Sales
ratios calculated by dividing the estimated value by the
sale price are used as a measure of the assessor's perfor-
mance or accuracy. They are not used directly for
school aid purposes.

(b) Limited market value: The limited market wvalue is a
product of a statutory limitation enacted in 1973. In
essence it limits any annual increase in an individual
assessment to 10 percent of the previous year's limited
value or 25 percent of the difference between the previ-
ous limited value and the new estimated value. Since
limited values are used for tax purposes, the sales ratios
used for school aid purposes are based on limited values.

Classification ratio: The classification ratio is the fraction of
limited market value against which taxes are levied. The
legislature has generally established a different classification
ratio for each property type for the purpose of distributing
the property tax burden among property types according to
legislative intent.

Assessed value: Any property tax levied against a unit of
property is the product of the mill levy (tax rate) times the
assessed value. The assessed values are derived by multiply-
ing the limited market values by the classification ratio for
that property type. For example, the assessed value of a unit
of non-homestead residential property is 40 percent of its
limited market value. The mill rate is then applied against
this assessed value.

Adjusted assessed value: This is the "assessed" value de-
scribed in_ (3) above which has been equalized by dividing by
aggregate] assessment/sales ratios. Since local taxes are
based on assessed values, the adjusted assessed value (equal-
ized assessed value) is the truest measure of local property
wealth for tax and school aid purposes. It shows how much
the assessed value would be if property were valued at 100
percent of its value in the marketplace.

Indicated market value: The indicated value is the limited
market value divided by the aggregate assessment/sales ratio.
In effect, this is an equalized value since it shows what the

- limited wvalue would be if the property were valued at 100

percent of its value in the marketplace.

1The aggregate assessment/sales ratio is a form of average

assessment/sales ratio used in the determination of school foundation

aids.

See page 4.






SUMMARY OF FINDINGS AND RECOMMENDATIONS

This evaluation focuses on two basic issues:

(1) the accuracy of the calculated average assessment/sales
ratios and dispersion indicators produced by Department
of Revenue procedures; and

(2) the acceptability of calculated average assessment/sales
' ratios for use as equalization factors in state aid formulas.

Findings and recommendations relating to these issues are sum-
marized below. Supporting documentation for all findings and
recommendations can be found in the report or are available from
the Program Evaluation Division.

EFFECTS OF THE PRESENT METHOD OF DATA MATCHING

Individual assessment/sales ratios are calculated by divid-
ing the assessor's market value for a given parcel by its sale price.
The data used for Department of Revenue assessment/sales ratio
studies generally consists of three years of sales, matched with the
most recent assessor's market values of the properties. For exam-
ple; in the 1977 study, sales occurring in 1975, 1976, and 1977 are
all matched with 1977 assessor's market values.

FINDINGS:

(1) The average assessment/sales ratios and dispersion measures
calculated by the Department of Revenue overstate the true
levels. Serious biases are caused by the present system of
data matching. Specifically:

(a) |If there is inflation, the average assessment/sales ratios
‘ and their dispersion tend to be overstated.

(b) Different rates of inflation will result in different biases
7 in the averages and dispersion measures.

(2) Due to the present system of data matching, the calculated
averages are sensitive to the number and wvolume of sales in
each year of the study. An unusually high volume of sales in
a given year will cause a "ripple effect" in the averages over






time. As these sales enter the sample the averages will fall;
then they will increase until these sales leave the three-year
sample, at which time the aver'ages will again fall.

(3) As indicated in (1) and (2) above, the calculated averages will
overstate the true values by disproportionate amounts and will
be subject to unwarranted variation over time. This will
distort the allocation of school aids and produce indicators
which are not acceptable for use in reassessment efforts.

RECOMMENDATION:

(1) All sales (or appraisals) should be matched with assessor's
market values for the year of sale (or appraisal). This is the
fundamental step which must be taken if any significant im-
provement is to occur in the sales ratio studies.

SCREENING PROCEDURES

The basic data are screened at the Department of Revenue
to eliminate transactions which are not between impartial buyers and
sellers. Under the present system of data matching, where all
three years of sales are matched with the newest assessor's market
values, it is necessary to update all -data in the sample each year.
Two computerized edits follow this updating. The "possible errors
run" checks for invalid and incorrect data. The "extreme ratio
listing" prints all ratios lying 25 points or more from the median;
these can be re-examined.

FINDINGS:

(1) The present system of data matching, where all sales are
matched with the newest assessor's market values, lmpalrs the
quality of the screening process.

(a) Since the data updating must be performed, all data must
be screened annually. The data updating phase diverts
time and resources which could be devoted to data screen-
ing, and the amount of data requiring screening is greatly
increased.

(b) The present data matching system impairs the effective-
ness of the extreme ratio listing. It causes old sales to
predominate in the high extremes merely because they are
old and new sales to predominate in the low range merely
because they are new.
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(2) The quality of the screening is not consistent, varying among
counties.

RECOMMENDATIONS:

(1) As recommended previously, all observations should be matched
with assessor's market values in the year of sale. This would
permit the following changes which improve the quality of the
screening procedures:

(a) Only the newest year's data would need to be screened.
The amount of data to be scrutinized annually would
- decrease to approximately one-third its current level.

(b) The present practice of updating older sales could be
eliminated. Eliminating this phase will permit data editing
to begin earlier, and to be performed more intensively.

THE ADJUSTED ASSESSED VALUE CALCULATION

The adjusted assessed value is defined as the assessed
value that would be obtained if the assessor were valuing all prop-
erty at its full value in the market. The essence of the procedure
for calculating these values is to divide the total assessed value by
an aggregate assessment/sales ratio. The adjusted assessed value
is used to indicate a community's taxable property wealth and is a
key factor in determining the amount of school aids received by the
community. The school aid formula is designed so that the higher
the adjusted assessed value, the more funds must be raised from
local taxes. Communities with comparable adjusted assessed values
raise equal amounts of local tax revenues for school funding.

FINDINGS:

(1) The procedure now used for calculating adjusted assessed
values vyields inaccurate results. The Department's method will
yield an accurate total only if all classification ratios are the
same, or if the average assessment/sales ratios are identical
for all property types. Neither of these conditions is true in
practice.

~(2) The present procedure for calculating adjusted assessed values

is inconsistent with legislative intent to spread the property
tax burden through use of classification ratios.
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RECOMMENDATION:

(1) Given adoption of the data matching recommendation, to calcu-
late adjusted assessed values a sales-value-weighted average of
total assessed value should be divided by the appropriate
aggregate assessment/sales ratio for each property type and
municipality. The number of years of total assessed values
used in the calculation should match the number of years used
in calculating the aggregate assessment/sales ratio.

THE GENERAL NEED FOR STATISTICAL ANALYSIS

Several sections of this report employ statistical proced-
ures to test the admissibility of certain data for the studies. The
recommendations associated with these sections advise using statisti-
cal tests when the validity of data is questionable. To implement
these recommendations and to develop additional procedures where
necessary, the Department will require staff competent in advanced
statistical techniques. In light of these substantial needs, we make
the following general recommendation:

RECOMMENDATION:

(1) The Department of Revenue should hire additional personnel to
implement statistical testing procedures relating to the design
and uses of assessment/sales ratio studies.

THE USE OF APPRAISALS

In some cases where the sample size has been deemed
insufficient, the Department of Revenue has enlarged the sample by
using appraisals. These appraisals are then used to form individual
assessment/appraisal ratios which are added to the sample of
assessment/sales ratios. '

If these assessment/appraisal ratios are comparable to
assessment/sales ratios, then enlarging the sample through use of
appraisals will improve the estimate of the average sales ratios and
improve the quality of the studies. If the individual assessment/
“appraisal ratios are not comparable to individual assessment/sales
ratios, then the resulting averages and adjusted assessed values
will be distorted.
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FINDINGS:

(1) Statistical tests performed by the Program Evaluation Division
indicate that in some cases the use of appraisals in past
studies was detrimental, resulting in poorer estimates of aver-
age assessment/sales ratios. In 18 counties the sample size was
insufficient to generate a test result. Of the 69 testable
counties, nearly one-third (21 counties) had a less than 20
percent probability of being comparable. In 11 of these 21
counties, the probability of being comparable was less than 10
percent.

- - The following recommendations are contingent upon the
adoption of our earlier recommendation concerning data matching.
The recommendations below should not be followed if the present
system of data matching is continued.

RECOMMENDATIONS:

(1) The Department of Revenue should develop and implement a
test procedure to determine the advisability of using a particu-
lar set of appraisals. An alternative, the use of a fourth year
of sales, should also be tested. A set of guidelines for testing
appears in Chapter IV of the report.

(2) The Department of Revenue should develop a rigorous proced-
ure to determine where sample size should be increased, and
by how much the sample should be expanded.

COMBINING COMMERCIAL AND INDUSTRIAL PROPERTY

Prior to the 1976 sales ratio study, data for commercial
and industrial property were maintained separately, and average
assessment/sales ratios were calculated for each category. "Begin-
ning with the 1976 study, however, the two property types were
combined and only one set of average assessment/sales ratios was
calculated for the combined category.

If the two property types are comparably assessed, no
impairment results from combining them into a single category.
However, if the property types are not comparably assessed, the
following problems may occur:

(1) The adjusted assessed values and aid distribution will be
distorted.






(2) The calculated adjusted assessed values and aids may
fluctuate over time, even if actual property wealth is
constant. ,

(3) The use of appraisals, even appraisals which are com-
parable to sales,; can alter the aid allocation.

FINDINGS:

(1) Tests performed by the Program Evaluation Division on 66

counties (21 counties could not be analyzed due to insufficient

' sample size) revealed that 23 counties had less than 20 percent

probabilities of comparability between commercial and industrial

assessment/sales ratios. These tests included appraisals in
both the industrial and commercial categories.

(2) When commercial appraisals were eliminated and another series
of tests was performed, only 46 counties could be analyzed.
Of these, 9 counties had less than a 20 percent probability of
comparability between commercial and industrial assessment/
sales ratios.

RECOMMENDATIONS:

(1) Since even conservative statistical tests suggest that commer-
cial and industrial properties cannot validly be merged for
many counties, these categories should generally be maintained
and processed separately for assessment/sales ratio and aid
calculation purposes.

AGRICULTURAL PROPERTY

There are currently two classifications used for agri-
cultural property. The first classification, improved agricultural
land, is farmland with buildings present. The second category,
unimproved agricultural land, refers to tracts of farmland on which
no buildings are present.

The current practice is to combine these two categories in
the study, which is also the procedure for commercial and industrial
property. If the two agricultural categories do not have comparable
- assessment/sales ratios, the following problems may occur:

(1) The -calculated average assessment/sal‘es ratios for the
combined category may fluctuate, causing the calculated
adjusted assessed values and aids to vary.
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(2) Counties with comparable property wealth may not have
similar calculated adjusted assessed values, leading to a
distorted aid allocation. : ‘

FINDINGS:

(1) Based upon statistical tests, in nearly half the counties in the
state there is evidence that improved agricultural sales and
unimproved sales have different average assessment/sales
ratios.

(2) The differences between the assessment/sales ratios for the
two - categories appear to be due to differences in assessment
levels between land and buildings.

The problems presently encountered with agricultural properties in
the assessment/sales ratio studies have no simple solutions. Until
the feasibility and accuracy of alternative procedures suggested in
this report can be determined, there is no better alternative than
to continue present procedures.
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INTRODUCTION

Assessment/sales ratio studies are conducted annually by
the Department of Revenue and provide detailed information on the
level of property assessment in each municipality. The basic data
used for the sales ratio study are individual assessment/sales ratios,
obtained by dividing the assessor's market value for a given parcel
by the sale price of that property. Average assessment levels and
the dispersion of assessment/sales ratios are calculated from this
information. These data come from the Certificate of Real Estate
Value, which is filed with the County Auditor when real estate is
sold in Minnesota.

Given the uses of these studies, their quality and accur-
acy is of crucial importance for these reasons:

(1) The information provided by assessment/sales ratio studies
is used to ensure that property tax burdens are equitable
and consistent with legislative intent. The Commissioner
of Revenue, acting as the State Board of Equalization,
uses the information to reduce large discrepancies in
assessment levels between and within counties.

(2) The information can also be used by local assessors to
indicate how consistent each assessor is, to make compari-
sons between assessors, and to detect geographic areas
and property types which require more concerted assess-
ment efforts,

(3) The average assessment/sales ratios calculated for each
property type within each community are used as "equal-
izing factors" or correction factors in various state aid
formulas. The school foundation aid formula is the most
significant formula which uses these ratios. Currently
over $1.2 billion in school foundation aids is distributed
each biennium.

The Legislative Audit Commission directed the Program
Evaluation Division to review the procedures used by the Depart-
ment of Revenue in its assessment/sales ratio studies, and particu-
larly to evaluate the results of these studies with respect to accur-
acy and statistical validity. The primary issues addressed by this
evaluation are:

(1) whether the Department's procedures produce acceptable
indicators of average assessment levels and dispersion in
assessment/sales ratios; and



(2) whether the average assessment/sales ratios are accept-
able for use as equalization factors in state aid formulas.

The staff members of the Department of Revenue were
extremely helpful and receptive to our study. Many of the problem
areas covered in this report were brought to the attention of the
Program Evaluation Division by Department of Revenue personnel.
Staff members spent many hours describing the complex procedures
used in the assessment/sales ratio study and explaining strengths
and weaknesses of varijous stages.

In the course of our review, it became apparent that
tailoring ‘the sales ratio studies to one form of use would diminish
potential effectiveness for other uses. In this report, our recom-
mendations attempt to enhance characteristics of the average ratios
which produce desirable results when these ratios are used in
school aid formulas.] Due to this emphasis, some recommendations
may appear odd to both the layman and the statistically sophisti-
cated. Documentation justifying many of the recommended proced-
ures is available from the Program Evaluation Division.

The first chapter in this report analyzes the present
method of matching assessor's market wvalues with sale prices to

produce individual assessment/sales ratios. Chapter |l deals with
screening procedures designed to eliminate improper data from the
sample. Chapter |l discusses flaws in the procedure for calcu-

lating adjusted assessed values, an element of the school aid form-
ula which is used ‘to estimate local property ‘wealth. Chapter 1V
contains several sections relating to the need for personnel trained
in statistical techniques, the use of appraisals, the implications of
combining commercial and industrial property in the studies, prob-
lems in the agricultural sample, and possible flaws in computer
programs and decision rules for selecting average assessment/sales
ratios to be used in the preliminary stages of school aid computa-
tions. The concluding chapter suggests broad guidelines for tailor-
ing a study to provide indicators of assessor performance, dis-
cusses the need for parallel studies, and suggests areas for future
research.

TYPES OF ASSESSMENT/SALES RATIO CALCULATIONS

The basic data are individual assessment/sales ratios--the
assessor's market value for each parcel divided by the sale price of

1Care has been taken to ensure that recommendations are
basically compatible with the various uses of the Department of
Revenue's studies. There is a definite benefit, however, in per-
forming several studies, each tailored to a particular purpose.



the parcel. The averages calculated from this information are the
arithmetic mean, the median, and the aggregate mean. - These
measures are calculated for each property type in each municipality,
where sample size permits. The ‘arithmetic mean is obtained by
summing the individual ratios and dividing by the number of indi-
vidual ratios in the sample. The arithmetic mean is a good indica-
tor of the "typical" assessment/sales ratio for the given community
and property type. The median is obtained by ranking the ratios
from lowest to highest and selecting the middle ratio. The aggre-
gate mean is a_more sophisticated measure, obtained by summing the
assessor's market values in each sample, summing the sale prices in
each sample, and then dividing the sum of the assessor's market
values by the sum of the sale prices. The aggregate mean is used
as an equalizing factor in aid formulas and is generally the best
form of average for this purpose.

The calculated measures of dispersion are the price re-
lated differential (index of regression), the coefficient of disper-
sion, the standard deviation, and the coefficient of variation. The
price related differential is used to indicate whether there is a
difference in the relative assessment level between high-priced and
low-priced properties. The other dispersion measures are more
general in purpose and are designed to measure dispersion in
individual assessment/sales ratios both within and between value
ranges. The lower the value of these measures, the more uniform
the individual assessment/sales ratios and hence, the more consis-
tent the individual assessor's performance.

The fq“owing numerical examples illustrate the statistics
described above.' - . :

1. INDIVIDUAL ASSESSMENT/SALES RATIO

For each sale in the sample, the individual assessment/sales
ratio is simply the assessor's market valye divided by the sale

price.
Example:
Assessor's Sale

Parcel Market Value : Price Ratio
1 '$20,900 $19,000 110.0%
2 28,500 30,000 95.0%
3 22,950 25,000 90.0%
4 .33,200 41,500 80.0%
5 31,200 52,000 60.0%

1

These numerical examples are taken directly from the in-
troduction to the Department of Revenue's Real Estate Assessment/
Sales Ratio Study.




~sale price.-

MEAN ASSESSMENT/SALES RATIO

The mean, also called the arithmetic average, is a measure of
central location. The mean is found by adding the individual
assessment/sales ratios and then dividing by the number of
individual ratios in the sample.

Example:
Assessor's Sale

Parcel Market Value Price Ratio
1 $20,900 $19,000 110.0%
2 28,500 30,000 95.0%
3. 22,950 25,000 90.0%
4 33,200 41,500 80.0%
5 31,200 52,000 60.0%

435.0%
87.0% Mean
5 |435,0§6
MEDIAN
The median is also a measure of central tendency. It is found

by arranging the individual assessment/sales ratios from small-
est to largest, then selecting the middle ratio in the series.

Example:
Assessor's Sale
Parcel Market Value Price Ratio
1 $20,900 $19,000 110.0%
2 28,500 30,000 95.0%
3 22,950 25,000 90.0% Median
4 33,200 41,500 80.0%
5 31,200 52,000 60.0%

AGGREGATE ASSESSMENT/SALES RATIO

The aggregate mean is computed by dividing the sum of as-
sessor's market values for the properties sold by the total sale
prices of those properties. in the aggregate mean, each
property sold is effectively given a weight proportionate to its
Higher priced properties have more weight than
lower priced properties in the determination of this average.



Example:

Assessor's Sale
Parcel Market Value - Price Ratio

1 $20,900 $19,000 110.0%
2 28,500 30,000 95.0%
3 22,950 25,500 90.0%
4 33,200 41,500 80.0%
5 31,200 52,000 60.0%

$136,750 $168,000

81.4% aggregate sales ratio
$168,000 i136,750.00
MEASURES OF DISPERSION
The following measures are used as indicators of dis-
persion:

5. PRICE RELATED DIFFERENTIAL (INDEX OF REGRESSION)

The index of regression is an indicator of "vertical dispersion"
(i.e., it indicates whether there is a difference in assessment
levels between low-priced vs. high-priced properties). Thus
the index is used to determine if the assessor's performance is
consistent across property value ranges. The index is formed
by dividing the mean assessment/sales ratio by the aggregate
sales ratio, then multiplying by 100. The mean assessment/
sales ratio is a simple arithmetic average of all individual
ratios. The aggregate mean, however, has the property of
weighting higher priced sales more heavily than lower priced

sales. Therefore, if high-priced sales tend to have lower
sales ratios than lower priced sales, the aggregate mean will
be less than the arithmetic mean. :If the index is greater than

100 (in other words, if the arithmetic mean is greater than the
aggregate ratio), then high-priced property is under-assessed
relative to lower priced property. Using the aggregate ratio
from the earlier example of 81.4 percent, and the arithmetic
mean of 87 percent, the index is 106.9.

6. THE COEFFICIENT OF DISPERSION

The coefficient of dispersion is a measure of the variability or
dispersion of individual assessment/sales ratios in the sample.
To calculate the coefficient of dispersion:

5



7.

Find the difference between each individual assessment/
sales ratio and the median ratio, then add all the differ-
ences ignoring plus or minus signs.

Divide this sum by the number of properties in .the
'sample. ’ :

Divide the result in (b) by the median ratio and multiply
this result by 100.

This result is the coefficient of dispersion, or "index of assess-
ment inequality." The lower the coefficient of dispersion, the
more uniform are the assessments. .

Example:
Deviation
a. Ratio From Median
110.0% 20.0%
" 95.0% 5.0%
90.0% median 0.0%
80.0% 10.0%
60.0% 30.0%
65.0% total deviation
b. 13.0% average deviation

5]65.0% total deviation

.144 .

90% |13.0% average deviation
.144
x 100

14.4 coefficient of dispersion

THE STANDARD DEVIATION

The standard deviation is a measure of dispersion measuring
the variability of individual assessment/sales ratios in relation
to the mean ratio. The computational steps are:

a.

b.

Find the arithmetic mean ratio for the sample.

Find the difference between each individual assessment/
sales ratio and the arithmetic mean.

Square these deviations (multiply each deviation times

itself), then sum the resuits.

Divide the sum in (c) by the number of properties in the
sample.

Compute the square root of the result in (d).

6



Example:

Deviation Deviation

Ratio From Mean ‘ Squared
110.0% 23.0 529.0
95.0% 8.0 64.0
90.0% 3.0 9.0
80.0% -7.0 49.0
60.0% . -27.0 729.0
435.0% 1,380.0

87.0% mean

5'435.0%

276.0 average squared deviations
5|'l,380.5 squared diviations

\’276.0 = 16.6

8. THE COEFFICIENT OF VARIATION

The coefficient of variation standardizes the standard deviation
so that comparisons of relative variability can be made. To
calculate the coefficient of variation, merely divide the standard
deviation by the arithmetic mean, then multiply by 100. In
our example, dividing the standard deviation (16.6) by the

mean (87.0) and multiplying by 100 vyields a coefficient of
variation of 19.1.

OVERVIEW OF THE DEPARTMENT OF REVENUE'S PROCESS

At the Department of Revenue, the Certificates of Real
Estate Value receive a manual screening. This is the first of
several screening procedures designed to eliminate transactions
which are not "arm's-length." The term "arm's-length" means
transactions between willing, impartial buyers and sellers. If the
sale price given on the certificate is to be an indicator of the
property's value on the open market, sales between related individ-
uals, sales forced due to impending foreclosure, and other question-
able sales must be eliminated from the study.

The incoming data which survive the manual screening are
then sorted into categories by property type and geographic area.
The major categories are residential, commercial and industrial,
apartment, seasonal recreational, improved agricultural land, and
unimproved agricultural land.



Due to the low number of sales for several property types
in outstate regions, the Department's sales ratio studies use a
multi-year sample. In the studies used for aid distribution, the
procedure is to match three years of sales! with the most recent
assessor's market values for these properties. For example, in the
1977 study there were sales from 1975, 1976, and 1977. All these
sales were matched with 1977 assessor's market values.?2

The current system of data matching therefore requires
that the newest assessor's market values be obtained for all older
sales in the sample. Thus all data in the multi-year sample must be
updated annually. Following this updating, the data are keypunched
and subjected to several computer edits, designed to supplement the
manual screening process and to catch any errors introduced in the
updating ‘and keypunching phases.

The acceptable data are then used to calculate the aver-
ages and measures of dispersion illustrated on pages 2 through 7
for the various property types in each municipality in the state,
where sample size permits. The Department of Revenue publishes
this information in its Real Estate Assessment/Sales Ratio Study.
The information is also stored for further use in the computerized
stages of school aid determination.

Foundation schoo! aids are based on a measure of local
taxable property wealth. In determining the amount of funding
which must be raised locally, it is first necessary to accurately
estimate local taxable property wealth. The total assessed values
are unacceptable, because they may differ from one district to
another due solely to different assessment performance. For exam-
ple, if one district's assessor is valuing property at 50% of its value
in the marketplace, while in another district the assessor is valuing
property much closer to actual market value, then the total assessed
values for the districts may be very different, in spite of compar-
able property wealth. To correct this problem the assessed values
are adjusted by dividing the total assessed values by average
assessment/sales ratios, producing adjusted assessed values. This
procedure should determine what the assessed value would be if the
assessor were assessing property at 100 percent of its value in the
marketplace. Once the community's taxable property wealth (the
adjusted assessed value) has been identified, a uniform mill rate is
applied against this value to determine  the level of local revenue
required. The difference between this local effort and the total

1This is the typical procedure, although there are devia-
tions from this norm. Occasionally four years of data have been
used for certain property types. Also, the sales data are often
—supplemented with appraisals in situations where the Department
feels there are insufficient sales to calculate meaningful average
ratios.

2This system of data matching is analyzed in Chapter |.



amount required to meet the per pupil guar‘antee1 is the amount of
state aids to which the district is entitled. The aid formula is
structured so that the higher the adjusted assessed value (the
wealthier the community), the greater the amount of local tax reve-
nues which must be raised, and the lower the school aids to that
community. Comparable - communities would be required to raise
equal amounts of local tax revenues for school funding.

1The support per pupil unit is established by the Legisla-
- ture. In 1976-1977, $960 per pupil unit was required. For 1977-
1978, $1,030, and for 1978-1979, $1,090 per pupil unit is required.






CHAPTER |

THE PRESENT METHOD OF DATA MATCHING

The data used for the Department of Revenue's annual
assessment/sales ratio studies generally consists of three years of
sales matched with estimated market values and limited market
values for the properties. 1 For example, in the 1977 study, sales
from 1975, 1976, and 1977 were all matched with 1977 estimated
market values Thts system of data matching will produce distorted
estimates of the dispersion of assessment/sales ratios (dlspersmn)
and averag_ assessment levels whenever property values are inflat-
ing.Z2 The following simplified example illustrates the effect on both
average levels and dispersion.

In the example illustrated in Exhibit 1, it is assumed that
a particular unit of property sold in 1975 for $20,000, and that in
1975 the assessor claimed this property was worth $16,000, or 80
percent of its sale price ($16,000 + $20,000 = 80%). The 1975 esti-
mated market value is the assessor's official estimate of this prop-
erty's value in 1975. In the 1977 assessment/sales ratio study,
however, this sale would be matched with the 1977 estimated market
value, which is the assessor's estimate of this parcel's value in
1977. If there is inflation, the assessor will be increasing the
estimated values. If property prices are inflating at 15 percent per
year, and the assessor is keeping pace with inflation, the 1977
estimated market value on this parcel will be $21,160 ($16,000 x
1.15 x 1.15 = $21,160). This 1977 assessment will be matched with
the 1975 sale price of $20,000, and in the 1977 study the parcel will
appear to be assessed at 105. 8 percent ($21,160 + $20,000 = 105.8%).

1Actual|y, two studies are performed. One assessment/
sales ratio study uses ratios based upon estimated market values,
the other is based upon limited market values. As mentioned in the
Explanation of Terms, the estimated market value is simply the
assessor's estimate of what the property would sell for in the mark-
et. Sales ratios calculated on the estimated value compared to sale
price are used as a measure of the assessor's performance or accur-
acy. The limited market value is the assessor's estimate of market
value reduced by legal constraints on the amount of annual increase
permitted. The limited value may not increase by more than 10
percent of the previous vyear's limited value or 25 percent of the
difference between the previous limited value and the present
estimated value, which ever is greater. Property taxation is based
upon limited values. Consequently, the sales ratios used for school
aid purposes are based upon these values.

2The distorting effect of the present system of data
matching upon average assessment/sales ratios and dispersion mea-
sures -has been empirically verified by recalculating the results
found in the Department's Real Estate Assessment/Sales Ratio Study.
The data used by the Program Evaluation Division matched sale
prices with assessor's market values in the year of sale, as recom-
mended in this chapter.
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EXHIBIT 1

EFFECT OF PRESENT DEPARTMENT OF REVENUE MATCHING PROCEDURES
ILLUSTRATED ASSUMING 15% INFLATION

1975 SALE 1976 SALE 1977 SALE

1975 , 1977 1976 1977 . 1977
PRICE E.M.V. E.M.V. PRICE E.M.V. E.M.V. PRICE E.M.V.
$20,000 $16,000 $21,160 $30,000 $24,000 $27,000 | $32,000 $25,600
($16,000 x ($24,000
-1.15 x 1.15) X 1.15)
80% 105.8% 80%

E.M.V.

"

ESTIMATED MARKET VALUE




However, due in part to inflation, comparing a 1975 sale price with
a 1977 assessor's market value does not provide a valid indication of
the assessment level. ‘

Suppose that in 1976 another property sold for $30,000,
which was™ assessed at $24,000 when sold. The ratio of the esti-
mated market wvalue to sale price, when sold, is again 80 percent
($24,000 + $30,000 = 80%). With 15 percent inflation, this property
is valued by the assessor at $27,600 in 1977 ($24,000 x 1.15 =
$27,600) and is handled as though it were assessed at 92 percent
($27,600 + $30,000 = 92%) in the 1977 study.

If a 1977 sale occurs, also assessed at 80 percent when
sold, this sale would be included in the study with an 80 percent
individual ratio.

Since all properties in the sample were assessed at 80% of
sale price when matched with the official estimated market value
when the sale occurred, this hypothetical assessor is actually
assessing at a consistent 80% level, and there is no dispersion.
However, when the data are matched using the Department's
methodology, it appears as though the sales have three different
assessment/sales ratios, 105.8, 92, and 80 percent. The average of
these numbers is greater than 80 percent, and thus the average is
overstated; also since the individual ratios are not identical, there
appears to be dispersion. Furthermore, higher rates of inflation
tend to bias the means even more and increase the apparent disper-
sion. 1 To keep pace with a higher rate of inflation the assessor
would increase estimated market values even more, causing older
sales to have even higher ratios when matched with the latest
estimated market values. The calculated mean would increase? and
the gap between individual ratios for old vs. new sales would
widen, increasing the apparent dispersion.

This argument implies that districts with comparable
assessment performance, but with different rates of property
inflation, will not have comparable average assessment/sales ratios.
As a consequence, a district's adjusted assessed value cannot be
accurately determined, and comparable communities may receive
disproportionate aids.

1The problems mentioned in the text, and other problems,
are illustrated in greater detail in Appendix A.

2Given two districts with identical frequency of reassess-

ment, the district with the higher rate of property inflation will
have averages with a higher bias.
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Using the information illustrated] another serious flaw can
be demonstrated. Not only does the current system of data match-
ing result in erroneous average assessment/sales ratios, it also can
cause them to fluctuate over time, even when assessor performance
is unchanging. This will artificially induce fluctuations in aids. A
year with a disproportionately large number of sales (or appraisals)
will at first lower the calculated averages; then over time, the
averages will ‘increase as these sales (or appraisals) are matched
with newer assessments. Finally, when these cases leave the sam-
ple, the averages will fall.2 Referring to Exhibit 1, note that if
several more sales had occurred in 1975, all assessed at 80 percent
in 1975, their individual assessment/sales ratios would be over 100
percent in the 1977 study, and the average assessment/sales ratio
would increase considerably. On the other hand, if more sales had
occurred  in 1977, they would enter the study with 80 percent
ratios, and the averages would fall.

Even in a non-inflationary period, the present data match-
ing procedure produces questionable indicators. Matching old sales
with new assessments means that for many sales in the sample the
assessor knows the sale price to which his estimate will be compared
before he establishes the new estimated (and limited) market value
for the property. The average assessment/sales ratios produced
from this data are used as an estimate of the level of assessment
for all property in the community, both sale properties and non-sale
properties. The possibility exists for increasing the apparent
average ratios by selectively reassessing properties that have
recently been sold ('"chasing sales"), rather than increasing the
level of assessor's market values for all property in the community.
If there is sale chasing, the estimate of the community average
assessment/sales ratio (i.e., the averages calculated from the sales
ratio sample) will be overstated, and the resulting school aids to
the district will be unjustly high. This potential problem of sale
chasing exists in inflationary periods as well: inflation biases the
average assessment/sales ratios upward, and sale chasing would
increase this bias. Thus the present system of data matching

1Ger\er'ally it would not be possible to increase limited
market values by 15 percent, as in this example. Certain cases
examined in Appendix ‘A, where inflation rates of less than 10
percent are used, can be considered as equally applicable to either
estimated or limited values. In cases where very high inflation
rates are used, the arguments in the text and Appendix A generally
need only minor modification. Where destablishing tendencies occur,
constraints on increases in limited values may tend to reduce the
size of fluctuations or deviations.

2The calculated arithmetic mean would be influenced by

thé humber of sales in each year of the sample. The aggregate

mean is a dollar weighted average; it will be influenced by the
monetary value of total sales in each year. Since a high number of
sales will generally be associated with a high total dollar value,
similar fluctuations can be expected in both types of averages.
The only qualifying factor stems from inflation--given inflation,
fewer sales are necessary in a recent year to produce a given
dollar magnitude.
13



continually requires resources to be devoted to the detection of sale
chasing. This is unnecessary, given proper monitoring and safe-
guards, if sales (or appraisals) are matched with assessor's market
values which correspond to the year of sale (or appraisal). Any
incentive to chase sales can be eliminated, since this practice could
not influehce the calculated average assessment/sales ratios and
dispersion measures, nor could it increase aids.

The problems caused by the Department's data matching
procedures have very serious consequences, whether or not pro-
perty values are inflating. Given current inflation and the likeli-
hood of its continuance, if assessor's market values do not corre-
spond to the year of sale (or appraisal), little meaningful improve-
ment in the studies is possible.

The Department of Revenue is aware of the problems
inherent in the present system of data matching. The reluctance to
match sale prices to assessor's market values in the year of sale is
due to the belief that a district will lose aids if an assessor im-
proved the level of his assessment during the course of the study.
This would be true, given the present approach used to calculate
adjusted assessed values. In Chapter IlI, however, we recommend
changes in the adjusted assessed value calculation which will correct
this problem.

FINDINGS:

(1) The average assessment/sales ratios and dispersion
measures calculated by the Department of Revenue over- -
state the true levels. Serious biases are caused by the
present system of data matching, which matches all sales
(or appraisals) in the multi-year sample with the newest
assessor's market values. Specifically:

(a) |If there is inflation, the average assessment/sales
ratios and their dispersion tend to be overstated.

(b) Different rates of inflation will result in different
biases in the averages and dispersion measures.

(2) Due to the present system of data matching, the cal-
culated averages are sensitive to the number and volume
of sales in each year of the study. An unusually high
volume of sales in a given year will cause a "ripple effect"
in the means over time. As these sales enter the sample
the means will fall; then they will increase until these
sales leave the three-year sample, at which time the
means will again fall.

1This task is generally performed by the Property Equal-
ization Section of the Department of Revenue.
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(3)

As indicated in (1) and (2) above, the calculated averages
will overstate the true values by disproportionate amounts
and will be subject to unwarranted wvariation over time.
This will distort the allocation of school aids and produce
indicators which are not acceptable for use in reassess-
ment efforts.

RECOMMENDAT.IONS:

(M

All sales (or appraisals) should be matched with assessor's
market values in the year of sale (or appraisal). This is
the fundamental step which must be taken if any signifi-

“cant improvement is to occur in the sales ratio studies.

In addition, this improved data matching should eliminate
the potential problem of sale chasing by assessors.
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CHAPTER |1

SCREENING PROCEDURES

If the information contained in the Certificate of Real
Estate Value is to be useful in determining average assessment/sales
ratios and dispersion statistics, the incoming certificates must be
screened so the sample will contain only transactions between willing,
impartial buyers and sellers ("arm's length" transactions). For
instance, if sales between relatives, or "sales" of property from one
division of a corporation to another division are included, the
recorded sales price may not be indicative of that property's value
in the market. Including such sales may lead to an erroneous
estimate of the average assessment/sales ratios in the community.

Several screening procedures are used to eliminate inap-
propriate sales. When the Department receives the certificates,
each one is manually examined to determine its acceptability. Those
observations which survive this manual screening are sorted by
county, city or town, and property type. The, significant cate-
gories are residential, commercial and industrial, apartment, sea-
sonal recreational, improved agricultural land, and unimproved
agricultural land. After updating the data from earlier years in the
studies, all data are further examined in a series of computerized
edit procedures. All updating and subsequent screening are per-
formed for two sets of assessment/sales ratios--one based on limited
market values and the other based on estimated market values.

DATA UPDATING

Since the studies are currently based on a multi-year
sample using the newest assessor's market values for all obser-
vations in the sample, all data must be updated every year. In the
1976 studies all sales (and appraisals when used) from 1976, 1975,
1974, and in some cases 1973 were matched with 1976 assessor's
market values. For the 1977 studies the 1975 and 1976 observations
were still part of the studies, but now these sales had to be
matched with 1977 assessor's market values. Since errors can be
introduced in this updating process, all the data, not just the most
recent year's observations, are screened annually.

The updating processes differ somewhat between com-
puterized and non-computerized counties. For the non-computerized
counties, updating is accomplished through the update report. The
update report is a listing of all properties which have at a minimum
—passed the Department's initial manual screening. For the 1977
study this included essentially all 1975 and 1976 sales or appraisals

- 1Beginning in 1976 commercial and industrial properties
were combined into one category labeled "commercial."
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used in previous studies and the new 1977 sales or appraisals. In
the update report the property type and sale price are given for
each parcel, along with an identification number, plot and parcel
numbers, and other data. A space on the listing is provided for
the current assessor's market values, which are manually obtained
from county records by field personnel. In the process, the data
receive a screening in the field. These update reports are then
returned to the Department of Revenue, any necessary clerical
changes are made, and the usable data are keypunched in prepara-
tion for two computerized screenings.

in 1976, the following counties were computerized:
Anoka, Dakota, Dodge, Hennepin, Itasca, Olmsted, Ramsey, St.
Louis, and Washington. Each computerized county sends to the
Department of Revenue either a computer tape or computer cards
which contain information on all units of property in the county,
both sale and non-sale properties. The Department of Revenue has
a data tape for all properties which are part of its sample. From
the Department's data tape and the county's new data, the new
assessor's market values for sale properties are extracted and
merged with sale prices to form individual assessment/sales ratios.

For the smaller computerized counties, an update listing
is then produced which is examined at the Department of Revenue.
For the largest counties, however, there are too many observations
to produce and use an update listing. In 1976, these were
Hennepin, Anoka, Ramsey, St. Louis, Washington, and Dakota
counties; together, they accounted for nearly half the observations
in the statewide sample.

COMPUTERIZED SCREENING PROCEDURES

The remaining steps are identical for computerized and
non~-computerized counties. The data are run through two com-
puterized screening procedures. The first computer edit is the
"possible errors run," primarily designed to detect keypunch errors
and errors which may have occurred in the updating phase. The
program examines the data for:

(1) Sales which are too old: For the 1977 run, any sales
from 1974 or earlier which somehow were not eliminated
from the sample were deleted at this stage.

(2) Duplicates: If the same sale is accidentally included more
than once, the duplicates are eliminated.

(3) Nonexistent property types, and wrong or nonexXistent

county or town codes: = These are probably key-
punching errors.
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(4) Improper acreage or sales that are too low in value:
Sales of farms with less than 20 acres and all obser-
vations with prices less than $1,000 receive further
examination. The low acreage may indicate a keypunch
error, or the property may be in the wrong category. A
sale price less than $1,000 for any property type may
indicate an error in keypunching. {f the keypunching
was correct, all sales less than $1,000 are deleted.

(5) Zero _ratios: If a ratio has a zero value; either the sale
price or assessor's values were not keypunched, or
identification information is incorrect. For computerized
counties, incorrect identifier information would make it
impossible to match a given sale price with the new
- assessor's market values from the county's data file;
hence a zero ratio would appear.

Having passed the possible errors run, the data are
further checked using the "extreme ratio listing." This procedure
is designed to detect individual assessment/sales ratios which differ
substantially from the average ratios for each property type, by
county. These "outliers" can then be re-examined to determine if
they represent valid observations. - An outlier may be due to poor
assessor performance; however it may represent a keypunch er‘r'ozl'
or a non-arm's length transaction which was not detected earlier.

The extreme ratio listing selects the median ratio for each
property type in each county and then prints out all individual
assessment/sales ratios which lie 25 points above or below this
median. In re-examining these outliers, the first step is to re-
check the Certificate of Real Estate Value; then if necessary the
values are checked by telephone with the county assessor. If there
are many outliers, they may be checked by field staff.

DEFICIENCIES IN SCREENING PROCEDURES

The present system of data matching leads to difficulties
which significantly reduce the effectiveness of the present compu-
terized screening procedures. The updating phase, which is neces-
sary given the present system of data matching, could be eliminated
if the assessor's market values used in the studies corresponded to
the year of sale (or appraisal), as recommended in Chapter |I. This
would enable more time and resources to be devoted to actual data
screening, and it would considerably decrease the volume of data to
be screened. Since errors can occur in the updating phase, it is
—currently necessary to screen all data in the study. With the

1Another‘ possibility is that the newest assessor's market
values reflect improvements in the property which have occurred
since the sale.
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recommended form of data matching, only the newest year's data
would require screening, reducing the wvolume of data to be
screened to roughly one-third its current level.

The present system of data matching directly reduces the
effectiveness of the extreme ratio listing. Since all sales are cur-
rently matched with the newest assessor's values, during inflation-
ary periods old sales tend to have high ratios while new sales have
lower ratios. As a result, old sales predominate among the high
outliers merely_ because they are old. New sales predominate among
the low outliers merely because they are new. Thus many of the
sales in these outlier regions are reliable, and attention may be
drawn away from truly deviant observations.

- New sales entering the sample unquestionably deserve the
most attention. Older sales have already survived one or two
complete screenings. The major concern with older sales is finding
those errors which were introduced in the latest updating.
However, due to the Department's data matching system, which
tends to inflate the ratios for older sales, many new ratios which
are abnormally high may not even appear among the high outliers.
Furthermore, if they do appear, they may not be examined. Due to
time limitations not all outliers are checked, and the fraction of
those which are checked varies from county to county.

For some computerized counties obtaining data from the
county data files during the updating phase has been difficult, and
in other cases the tapes have arrived too late to be screened
according to standard procedures. Occasionally, the usual edits
have not been run' sequentially, thus reducing their effectiveness.
In the 1976 study for residential property in one computerized
county, 229 observations appeared on the extreme ratio edit with
zero ratios. This would not occur if the proper screening proced-
ures were followed sequentially. When the data are initially
selected from the county tape, observations which cannot be
matched are identified and should be corrected or deleted at this
stage. These errors would again be observed in the possible errors
run, which prints all observations with zero ratios.

Department staff also indicated that some edit procedures
may have been completely omitted, although no specific omissions
were identified.

When the effectiveness of early screening procedures is
impaired, the burden is placed upon the extreme ratio edit. As
previously stated, the extreme ratio edit is not effective due to the
present data matching system and because not all outliers are
actually checked. Another difficulty, although minor, is that zero
ratios on this edit may have the additional consequence of artifi-
cially lowering the median. The median is the "middle" ratio as
each individual ratio is ranked from smallest to largest. If the
program uses these zero ratios in determining the median, the out-

-
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liers printed may be 25 points or more from an erroneous median.1

FINDINGS:

(1) The present system of data matching, where all sales are
matched with the newest assessor's market values, impairs
the quality of the screening process.

(a) ‘Since all observations must be reconstructed every
year, update reports (or their equivalent in compu-
terized counties) must be performed annually. This
decreases the time available to edit the data and
perform the actual studies.

(b) Because errors can be introduced in the updating
phase, the present system necessitates annual
screening of all data, increasing the burden on the
available staff.

(c) The present data matching system impairs the effec~
tiveness of the extreme ratio listing. Old sales
predominate in the high range merely because they
are old, while new sales predominate in the low
range merely because they are new.

(2) The quality of the screening is not consistent, varying
among counties.

(a) While all ratios 25 points above and below the median
appear on the extreme ratio listing, not all are
checked due to time and personnel constraints. The

percentage of the extreme ratios checked differs
among counties.

(b) Problems which have impaired the screening of data
have arisen in computerized counties. The tapes
from some counties have arrived late, and difficulties
have occurred in obtaining information from many of
these tapes. As 'a result some of the computer
screenings have either -been omitted entirely or the
screenings have not been run sequentially, which
reduces their effectiveness. '

1lt was not possible to conclude positively that zero ratios
are incorporated in the calculation of this median. However, if the
—zero ratios are ignored in calculating the median, it would then be
peculiar to include these ratios in the outliers, as is currently the
case. Second, it is unlikely that the computer programs were
designed to ignore zero ratios, since zero ratios would normally
never appear on this listing.
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RECOMMENDATIONS:

(1) As recommended in Chapter |, all observations should be
matched with assessor's market values in the year of sale.

This will

permit the following changes which improve the

quality of the screening procedures:

(2)

(a)

(b)

Only the newest vyear's data would need to be
screened. The amount of data to be scrutinized
annually will decrease to approximately one-third its
current level. Data from previous years which
remain in the study will have previously passed
through the screening procedures and can be ac-
cepted as valid observations.

The use of computerized and manual update reports
can be eliminated. This would permit any problems
with computerized counties to be completely cir-
cumvented, leading to more uniformity in data qual-
ity from county to county. Eliminating the update
reports would also permit data editing to begin
earlier and to be performed more intensively.

Given adoption of the data matching recommendation in
Chapter |, the Department of Revenue should consider
reducing the 25 point cutoffs used in the extreme ratio
runs. The reasons are:

(a)

(b)

As mentioned in Chapter |, the present system of of
data- matching artificially increases the dispersion.
Thus present cutoffs may be too wide.

With sales matched with assessor's market values in
the year of sale, the data requiring screening will
be roughly one-third the current amount. Therefore
cutoffs can be reduced, still permitting intensive
re-examination. The interval selected should be as
small as possible, subject to the constraint that all
outliers are examined.
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CHAPTER |11l

THE ADJUSTED ASSESSED VALUE CALCULATION

As noted in the introduction to this report, the adjusted
assessed value is used as an indicator of a community's property
wealth and is a key factor in determining the amount of school aids
a community receives. Adjusted assessed value is defined as the
assessed value that would be obtained if the assessor were valuing
all property at its full value in the market. The school aid formula
is designed so that the higher the adjusted assessed value, the
more funds must be raised from local taxes. Communities with
comparable adjusted assessed values raise equal amounts of local tax
revenues for school funding.

This chapter first briefly describes the computerized
stages which lead to the calculation of the adjusted assessed values.
Next, the methodology currently used to calculate these values is
demonstrated. This approach is then compared to a procedure
which will yield more acceptable estimates than are obtained with
the present procedure.

After computing the average assessment/sales ratios and
measures of dispersion, the Department of Revenue publishes this
information in its Real Estate Assessment/Sales Ratio Study. This
information is also stored for further use in the computerized stages
of school aid determination. The final output of these computerized
stages is the "final tape verification listing." This listing is formed
by merging the "Abstract of Assessment tape file," which contains
the total limited market value for each property type, by town and
county within each school district, with the aggregate assessment/
sales ratio for each property type. In cases where the sample size
is too small to justify use of the city or town ratio, either a county
wide ratio is substituted, or a ratio from a similar property type is
manually matched W'thh the pertinent information from the Abstract
of Assessment file. Once the limited market values have been
matched with aggregate assessment/sales ratios, each total {imited
value is divided by the assessment/sales ratio, producing indicated
market values. These steps appear on the final tape verification
listing. The adjusted assessed values are then manually calculated
from this information.

THE ADJUSTED ASSESSED VALUE CALCULATION

In this section, deficiencies in the Department's current
—procedure for calculating adjusted assessed values are illustrated by

1Pr‘cblems with computer programs used in this matching
procedure and with the decision rules which determine when county-
wide ratios are used are discussed in Chapter V.
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examples. We first demonstrate how the Department of Revenue
calculates adjusted assessed values and then present a procedure
that yields more accurate results. :

These examples will Incorporate two property types,
residential* and commercial. Assume, for example, that the total
limited market value of residential property is $4,000,000 and its
aggregate assessment/sales ratio is 80 percent. |If the classification
ratio for the property is assumed to be 22 pergent, the assessed
value is $880,000 ($4,000,000 x 22% = $880,000.)' We also assume
the total limited market value for commercial property is $1,000,000,
its aggregate assessment/sales ratio is 50 percent, and its classifica-
tion ratio is 43 percent. The assessed value for commercial property
is thus $430,000 ($1,000,000 x 43% = $430,000).

The Department first selects each limited market value
and divides it by the assessment/sales ratio for its property cate-
gory, obtaining indicate market values. The indicated market value
is the limited market value that would be recorded if the assessor
were valuing properties at their true market value. These results
appear in Table 1. Dividing the sum of the limited market values

TABLE 1
Limited Assessment/ Indicated
Market Value Sales Ratio Market Value
Residential $4,000,000 80% $5,000,000
Commercial $1,000,000 50% $2,000,000
Total $5,000,000 71.4% $7,000,000

1Each property type has a different classification ratio
which determines the fraction of limited market value which can be
considered for taxation purposes. The assessed value is obtained
by multiplying the limited values by the classification ratio for that
property type. Non-homestead residential property is "assessed" at
40 percent of limited market value. Homesteaded residential prop-
erty has a split classification ratio of 22 percent for limited value
below $15,000 and 36 percent for limited value above $15,000. In
the above example it is assumed that all residential property is
homesteaded, and each unit has a limited market value of less than
$15,000. Otherwise complications caused by the split classification
system would be introduced in the example. "
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by the sum of the indicated market values yields an average of 71.4
percent. This is a weighted average, lying between the average
ratio for residential, 80 percent, and the average ratio for commer-
cial, 50 percent. '

To calculate adjusted assessed values for this example,
the Department would manually divide each total assessed value by
the weighted average ratio | derived above (71.4 percent) rather
than dividing the residential assessed value by the assessment/
sales ratio for residential property and the commercial assessed
value by the commercial assessment/sales ratio. Table 2 shows
these values, following the Department's procedure.

TABLE 2
Assessed Assessment/ Adjusted
Value Sales Ratio Assessed Value
Residential $880,000 71.4% $1,232,493.00
Commercial $430,000 71.4% $602,240.90
Total $1,310,000 71.4% $1,834,733.90

The resulting adjusted assessed values for each property
type and the total adjusted assessed value are inaccurate. Resi-
dential property has an assessment/sales ratio of 80 percent, and
commercial property has a ratio of 50 percent. Therefore each
adjusted assessed value derived by using the weighted ratio, 71.4
percent, is inaccurate. The total is also inaccurate, as can be seen
by comparing the $1,834,733.90 figure with the result obtained in
Table 3.

In Table 3 each assessed value is divided by the
assessment/sales ratio for its property type. For ‘instance, the
assessed value of residential property is $880,000; however, on
average the assessor is valuing property at 80 percent of selling
price. |If property were valued at 100 percent of current market
value, there would be $1,100,000 of residential assessed value
.($880,000 + 80% = $1,100,000).

1in practice the assessed values are summed and the total
assessed value is divided by the weighted average ratio. The
procedures are equivalent, but the description in the text provides
more insight into the implications of the present approach.
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TABLE 3

Assessed Assessment/ Adjusted

Value ’ Sales Ratio Assessed Value
Residential $880,000 80% $1,100,000
Commercial .$430,000 50% $860,000
Total $1,310,000 66.8% $1,960,000

The same procedure yields an adjusted assessed value of
$860,000 for commercial property. Adding the two, the total ad-
justed assessed value is $1,960,000. This differs from the results
obtained under current Department of Revenue practice as illus-
trated in Table 2.

THE SOURCE OF THE ERROR IN ADJUSTED ASSESSED VALUES

The preceding examples illustrate that the procedure
currently used by the Department of Revenue to calculate adjusted
assessed value generally produces inaccurate results. The adjusted
assessed value obtained using the Department of Revenue methodo-
logy is incorrect because the assessment/sales ratio used in the
calculation is implicitly weighted by indicated market values, which
are calculated before the classification ratios are applied. There-
fore the calculated adjusted assessed value does not properly reflect
legislative intent to spread the property taX burden by use of
classification ratios. In contrast, the procedure recommended in
Table 3 implicitly uses weights which reflect the classification ratios.

This can be demonstrated by examining the ratio used in
the Department's procedure to calculate the adjusted assessed
value. In Table 1 the sum of the limited market values is divided
by the sum of indicated market values, producing a weighted-
average ratio of 71.4 percent. To estimate the total adjusted
assessed value for a district, each assessed value is divided by
71.4 percent and the resulting values are summed. Alternatively,
the assessed values for all property types are summed and the
total, $1,310,000, is divided by 71.4 percent.

The ratio used, 71.4 percent, is an assessment/sales ratio
weighted by the fraction of indicated market values in each cate-
gory. To illustrate, in Table 1 the total indicated market value is
$7,000,000. Of this total, residential property comprises $5,000,000
or 71.4 percent. Commercial property accounts for $2,000,000 or
28.6- percent of the total indicated market value. If the aggregate
assessment/sales ratio for residential property is multiplied by 71.4
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percent, and this is added to the commercial aggregate ratio multi-
plied by 28.6 percent, the result is the ratio used in Table 2:

(1) (80% x 71.4%) + (50% x 28.6%) = 71.4%.

In contrast, the procedure suggested in Table 3 uses
weights which reflect the classification ratios. The correct total
adjusted assessed value, $1,960,000, can be derived by dividing the
total assessed value, $1,310,000, by 66.8%. This assessment/sales
ratio is weighted by the fraction of total adjusted assessed value in
each category. The total adjusted assessed values are calculated
from the assessed values, which incorporate the classification ratios.
Using the information in Table 3, 56 percent ($1,100,000 =+
$1,960,000) of the total adjusted assessed value is in residential
property; while 44 percent is in commercial property. Using these
weights, the ratio 66.8 percent is derived:

(2) (80% x 56%) + (50% x 44%) = 66.8%.

Thus, the system currently used to calculate adjusted
assessed values does not produce accurate estimates. The estimates
do not accurately indicate the true taxable market value of a district.
The source of the problem lies in the weighting system used; the
weights do not reflect the legislature's decision to sprea]d the prop-
erty tax burden through the use of classification ratios.

The values calculated using the present system may either
underestimate or overestimate the actual values. Only under special
and unrealistic conditions will the current method vyield accurate
results. The Department's method will yield accurate estimates only
if all classification ratios, or if all average assessment/sales ratios,
are the same. This can be seen by referring to calculations (1)
and (2) above. These calculations differ only in the weights used.
In -calculation (1), which illustrates Revenue's current procedures,
the percentages of total indicated market value in each category,

71.4% and 28.6%, are used as weights. In calculation (2), the
percentages of adjusted assessed value in each category, 56% and
44%, are used as weights. If all classification ratios are identical,

the weights in (1) and (2) would be the same, and the calculations
would be identical. Revenue's procedure would also yield an accur-
ate result if all average assessment/sales ratios were identical.
This is true because in this case the calculation will always vyield
the common average assessment/sales ratio.

1In fairness, it should be noted that the data initially
~collected by the Department were not sufficiently detailed to permit
implementation of this correct method of calculating adjusted assessed
values. However, in recent years the suggested improvements have
been feasible.

-
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Neither of the conditions sufficient for accurate results is
found in practice. The legislature has established separate classifi-
cation ratios for each property type, and the findings in Chapter
IV in this report, a1s well as additional research by the Program
Evaluation Division, ' demonstrate that average assessment/sales
ratios differ by property type.

AN ADDITIONAL IMPROVEMENT: THE USE OF AVERAGE TOTAL
ASSESSED VALUE

To calculate adjusted assessed values which adequately
reflect taxable property wealth, the total assessed value for each
property - type by town and county within each school district
‘should be divided by the aggregate assessment/sales ratio for that
property type. The adjusted assessed values can then be summed
to obtain the total adjusted assessed value for the school district.
This is the procedure suggested in the previous section.

" Besides this basic change, an additional refinement should
be implemented. Currently, only the total assessed value from the
final year of the study is used in the adjusted assessed value
calculation. The adjusted assessed value should be calculated by
taking a multi-year average of total assessed values and dividing
this by the aggregate assessment/sales ratio. Specifically, if a
three year sample is used to calculate the assessment/sales ratios,
then the recommended procedure is to use a three year sales-value-
weighted average of the total assessed value, by town and property
type within the district, and to divide this- by the appropriate
aggregate assessment/sales ratio. For best results, the same type
of average must be used in the numerator (the total assessed
values) and the denominator (the assessment/sales ratio). The
aggregate assessment sales ratio actually is a sales-value-weighted
average; therefore a sales-value-weighted average is necessary in
the numerator. Two different forms of averages should not be
used.

To illustrate the recommended procedure, data from 1975,
1976, and 1977 would be used to calculate the 1977 adjusted
assessed value by town and property type within a district. The
total assessed value in 1975 would be multiplied by the fraction of
total sales value from 1975, 1976, and 1977 that occurred in 1975;
the total assessed value in 1976 would be multiplied by the fraction
of sales value that occurred in 1976; and the total assessed value in

1In addition to the findings which appear in Chapter IV
concerning commercial, industrial, and agricultural properties,
Mann-whitney tests were performed to determine whether commercial
and industrial properties can be assumed to have assessment/sales
ratios similar to residential property. The tests showed frequent
differences between the average assessment/sales ratios for residen-
tial ~ property and those for commercial and industrial property.
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1977 would be multiplied by the fraction of sales value that
occurred in 1977. These figures would be summed and then divided
by the aggregate assessment/sales ratio, which is based on 1975,
1976, and 1977 sales (or appraisals).

The purpose of ‘this procedure is to produce an indicator
of adjusted assessed value which has the properties of an average.
When property wealth changes, due to appreciation, depreciation,
improvements, or new construction, the changes will gradually
affect adjusted assessed value. This will increase  the stability of
school aids.

In addition, given proper data matching, when a single
year's total assessed value is used in combination with a three year
aggregate assessment/sales ratio, if an assessor improves his per- .
formance during the course of the study the district will be penal-

ized. If the assessment level increases aids would fall. Our recom-
mendation concerning the use of a sales-value-weighted average of
total assessed values will correct this problem. In the appendix,

numerical examples are used to demonstrate the recommended pro-
cedure. 'A more formal description of the properties of the pro-
cedure is available from the Program Ewvaluation Division.

FINDINGS:

(1) The procedure now used for calculating adjusted assessed
values almost invariably vyields inaccurate results, The
Department's method will yield an accurate total only if all
classification ratios are the same, or if the average
assessment/sales ratios are identical for all property
types. Neither of these conditions is true in practice.

(2) The present procedure for calculating adjusted assessed
values is inconsistent with legislative intent to spread the
property tax burden through use of classification ratios.

RECOMMENDATION:

(1) Given adoption of the data matching recommendation in
Chapter 1, to calculate adjusted assessed values a sales-
value-weighted average of total assessed value should be
divided by the appropriate aggregate assessment/sales
ratio for each property type and municipality. The
number of years of total assessed values used in the
calculation should match the number of years used in

—— caleculating the aggregate assessment/sales ratio.
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CHAPTER |V

FURTHER DATA ISSUES

This chapter contains five sections. The first section
deals with the general need for personnel capable of designing and
implementing statistical testing procedures. The second section
examines the use of appraisals to expand the sample for several
property types. The appraisals are used to form individual
assessment/appraisal ratios, which are added to the sample of
assessment/sales ratios when there are few sales. The next section
pertains to the decision to combine commercial and industrial prop-
erty into a single category beginning with the 1976 studies. |If
commercial and industrial property are not comparably assessed,
combining the two has detrimental effects upon aid allocation and
undesirable implications for the use of appraisals. The fourth
section discusses the agricultural sample, where the problems are
somewhat similar in nature to commercial and industrial issues. The
final section examines deficiencies in computer programs which are
used to select aggregate assessment/sales ratios for eventual calcu-
lation of adjusted assessed values. The adequacy of guidelines for
selecting city or town aggregate ratios versus county ratios for use
in these calculations is also addressed in this section.

THE GENERAL NEED FOR STATISTICAL ANALYSIS

Several sections of this report employ statistical proced-
ures to test the admissibility of certain data for the studies. The
recommendations associated with these sections advise using statis-
tical tests when the validity of data is questionable. To implement
these recommendations and to develop additional procedures where
necessary, the Department will require staff competent in advanced
statistical techniques. In light of these substantial needs, we make
the following general recommendation:

RECOMMENDATION:

(1) The Department of Revenue should hire additional person-
nel to implement statistical testing procedures relating to
the design and uses of assessment/sales ratio studies.

~ THE USE OF APPRAISALS

In some cases where the sample size has been deemed
insufficient, the Department of Revenue has enlarged the sample by
using appraisals. These appraisals are then used. to form individual
assessment/appraisal ratios which are added to the sample of
assessment/sales ratios.
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If these assessment/appraisal ratios are comparable to
assessment/sales ratios, then enlarging the sample through use of
appraisals will improve the estimate of ‘the mean sales ratios and
improve the quality of the studies. If the individual assessment/
appraisal ratios are not comparable to individual assessment/sales
ratios, then the resulting estimates of the means will be distorted.
The averages calculated from these data will not be indicative of the
true assessment level, and the assessment/sales ratio studies and
school aid allocations will be impaired. In this case, better esti-
mates are obtained if the appraisals are not included.

Appraisals are frequently used for the commercial and
industrial category, and in the past they have been used in the
agricultural, apartment, and residential samples. To determine
whether appraisals may have been inappropriately used, we per-
formed Mann-Whitney tests on county-wide data for commercial
property. This category was selected because appraisals are
currently used in this category and because there were sufficient
sales and appraisals to conduct the test in most counties. Indus-
trial properties could not be tested because of insufficient sales in
our sample.

The Mann-Whitney test is a standard statistical test which
can be used to determine whether two data sets (in this case a set
of individual assessment/sales ratios and a set of individual
assessment/appraisal ratios) can be safely combined. The test
produces a probability which may be loosely interpreted as the
probability that the two data sets are comparable. For instance, if
the calculated probability is 90 percent, we are 90 percent sure
that the two subsets of ratios are comparable, and that by combin-
ing the two sets into one larger sample we will obtain a better
estimate of the average sales ratio. If we perform the tests and
find a probability of 10 percent, we have only a 10 percent proba-
bility that the subsets are comparable, and hence it is very likely
that using appraisals would only lead to a worse estimate of the
average assessment/sales ratios. ‘

The data used in these tests were observations from 1974,
1975, and 1976 commercial sales and appraisals. The sale price (or
appraisal) was matched with the assessor's market value in the year
of sale (or appraisal). Each of the counties and the associated
probabilities are listed in Table 4.

When interpreting the probabilities in this table, several
factors should be remembered. First, a low probability of compara-
bility is not a strong indication that the appraisals were poor. The
test yields a probability that assessment/sales ratios were comparable
to assessment/appraisal ratios. If the probability is low, it may

1The term “commercial property" used here is not synony-
mous with the current Department of Revenue category which in-
cludes both commercial and industrial property. We have eliminated
industrial properties from the sample, maintaining consistency with
the recommendations in this chapter. '
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TABLE 4

Probabilities of Comparability Between Assessment/Sales Ratio Data
and Assessment/Appraisal Ratio Data: Commercial Property

County
Aitkin
Anoka
Becker
Beltrami
Benton |
Big Stone
Blue Earth
Brown
Carlton
Carver
Cass
Chippewa
Chisago
Clay
Clearwater
Cook

Cottonwood

Crow Wing
Dakota
Dodge

Douglas

Faribault

f

Probability -
23.64%

. 5.27%
68.55%
3.89%
42,39%
61.04%
87.46%
18.46%
30.63%
32.20%
28.23%

%

13.45%
8.26%

*

20.59%

*

94,38%
*
5.40%
7.36%
71.99%

-

County

Fillmore
Freeborn
Goodhue
Gfant
Hennepin
Houston
Hubbard
Isanti
Itasca
Jackson

Kanabec

- Kandiyohi

Kittson
Koochiching
LacQui Parle
Lake

Lake of the

Woods

LeSueur
Lincoln
Lyon

Mcleod

Probability
37.03%

%

16.50%
*
.57%

27.23%

49.69%

20.19%

22.20%

34.02%

95.39%
56.28%

' 40.00%

88.00%

62.44%

3.45%

* .
Due to insufficient sample size this county could not be analysed.
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County Probability County - Probability

Mahnomen 5.60% Scott 73.21%
Marshall 1.76% Sherburne 16.49%
Martin ' 19.73% Sibley 100.00%
Meeker * étear‘ns 2.02%
Mille Lacs 81.41% Steele 46.85%
Morrison " 10.23% Stevehs 15.73%
Mower 65.20% Swift >'I 0.00%
Murray - * _ Todd 49.23%
Nicollet 34.91% Traverse *
Nobles 13.17% Wabasha 91.31%
Norman 43.34% Wadena 61.04%
Olmsted * Waseca 45.02%
Otter Tail 54.51% Washington 84.38%
Pennington 37.98% Watonwan 80.38%
Pine 4.26% Wilkin 80.65%
Pipestone *' | Winona | 35.80%
Polk 20.97% \gNright 98.43%
Pope 52.74% Yellow Medicine 17.42%
Ramsey 98.56%

Red Lake 25.68%

Redwood 100.00%

Renville *

Rice 57.96%

Rock *

Roseau 29.63%

St. Louis 9.30%

-

% B
Due to insufficient sample size this county could not be analyzed.
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mean the appraisals were not comparable  to sales; it may also indi-
cate inconsistent assessment performance.

Second, the ability of the test to determine if there is a
difference between the two types of ratios depends upon two
elements--the number of sales and appraisals, and the apparent
difference between the averages for the two types of ratios. If
there is only one sale and one appraisal, it is impossible to safely
conclude that the ratios are not comparable, regardless of how
divergent the individual ratios may be. If, however, the sample is
large, it is often possible to conclude that the ratios are not com-
parable, even if the difference between the average assessment/
sales ratio and the average assessment/appraisal ratio is small.
Therefore, it is not permissible to assume that adjusted assessed
values, and hence school aids, were more distorted in counties with
lower probabilities. What can be concluded is this: if the probabil-
ity of comparability is low, it is very likely that the average
assessment/sales ratios and consequently school aids were distorted
to some degree.

FINDING:

(1) Statistical tests indicate that in some cases the use of
appraisals in past studies was detrimental, resulting in
poorer estimates of average assessment/sales ratios. In
18 counties the sample size was insufficient to generate a
test result. Of the 69 testable counties, nearly one-third
(21 counties) had a probability of being comparable of
less than 20 percent. In 11 of these 21 counties, the
probability of being comparable was less than 10 percent.

The following recommendations are contingent upon the
adoption of recommendation 1 in Chapter | concerning data match-
ing. The recommendations below should not be followed if the
present system of data matching is continued. Under such circum-
stances, the use of statistical testing may be detrimental. Given
the present system of data matching, adoption of the first recommen-
dation below would increase the variability over time of the calculated
averages. (See Section 7 of Appendix A).

1If further statistical testing revealed that the assessor
~tends to underassess high value property relative to low value
property, there might be a need to stratify the sample by value
range to improve the accuracy of the adjusted assessed value esti-
mate. The decision would depend upon the cost of performing this
procedure versus the expected gain in precision. )
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RECOMMENDATIONS:

(1) The Department of Revenue should develop and implement
a test procedure to determine the advisability of using a
particular set of appraisals. An alternative, the use of a
fourth year of  sales, should also be tested. A set of
guidelines for testing appears in the recommendations for
the next section.

(2) The _Department of Revenue should develop a rigorous
procedure to determine where sample size should be
increased, and by how much the sample should be ex-
panded. Currently the decision to use additional
appraisals or sales lacks a rigorous, consistent basis.
- The procedure developed should carefully weigh the cost
of expanding the sample, either through appraisals or a
fourth year of sales, against the gain in precision.

COMBINING COMMERCIAL AND INDUSTRIAL PROPERTY

Prior to the 1976 sales ratio study, data for commercial
and industrial property were maintained separately, and average
assessment/sales ratios were calculated for each category. Begin-
ning with the 1976 study, however, the two property types were
combined and only one set of average assessment/sales ratios was
calculated for the combined category.

If the two property types--are comparably assessed, no
impairment results from combining them into a single category for
the study. However, if the property tYé)eS are not comparably
assessed, the following problems will occur:

1A foundation for determining adequate sample size is to
observe confidence intervals for the various property types in each
municipality. While not entirely adequate, since the aggregate mean
is the measure used extensively in school aids, the easiest confi-
dence interval to use is the interval for the arithmetic mean. A
discussion of appropriate procedures is available from the Program

Evaluation Division. In determining the geographic areas and
property types to concentrate efforts, the goals and tradeoffs must
be kept in mind. If we wish to use a sales ratio study for reas-

sessment purposes, the areas where additional sales or appraisals
should be used could differ from the samples to be expanded if the
goal were to increase accuracy in school aid allocation.

2The following problems are demonstrated with examples
in Appendix C.
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(1) The adjusted assessed values will be distorted. The
direction of the error cannot be predicted without detailed
information. The direction will- depend upon:

(a) the relative magnitude of total industrial assessed
value vs. total commercial assessed value;

(b) the relative proportions of industrial versus commer-
cial assessor's market value in the sales ratio sam-
_ples; and ‘ '

(c) whether a separate aggregate sales ratio for indus-
trial property would be greater or less than the
separate commercial aggregate ratio.

(2) The calculated adjusted assessed value will fluctuate over
time, even if actual property wealth is unchanging. This
follows from (b) above. For instance, in a given year if
an unusual amount of commercial property sells, this will
alter the relative proportion of commercial to industrial

" assessor's market value in the sales ratio sample, which
in turn will alter the calculated average assessment/sales
ratio, the adjusted assessed value, and the aids received
by the district.

(3) The use of appraisals can alter the aid allocation. It is
immaterial whether the proportion of commercial to indus-
trial assessor's market value in the sales ratio sample is
altered by an unusual number of sales in a given cate-
gory or by the use of appraisals. Even good appraisals
can cause destabilizing effects- upon aid distribution.

To determine whether combining commercial and industrial
properties is detrimental in practice, Mann-Whitney tests were
performed on commercial and industrial properties, by county, to
determine the probability that they are comparably assessed. The
data used were matched so that assessor's market values correspond
to the year of sale (or appraisal). The results appear in Table 5.

Due to the small sample, 21 counties could not be tested.
Of the 66 remaining, 35 percent had less than a 20 percent proba-
bility of being comparable. Several counties with considerable
commercial and industrial wealth had very low probabilities.

These results should not be construed as conclusive proof
that distortions exist for particular counties. The commercial
sample used in the above tests contained both sales and appraisals,
~while the ‘industrial sample was almost entirely composed of apprais-
als. As indicated in the previous section, in some cases it Is
questionable whether commercial appraisals should be used. Similar
caution should be used with industrial appraisals. Due to sample

-
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TABLE 5

Probabilities of Comparability:
Commercial and Industrial Data

County y Probability - County Probability
Aitkin 1.34% Fillmore 7.40%
Anoka _72.47% Freeborn 82.54%
Becker 58.62% Goodhue 28.39%
Beltrami 52.54% Grant *
Benton 95.35% ‘ Hennepin .19%
Big Stone 74.49% Houston 10.20%
Blue Earth 33.34% Hubbard *
Brown 40.70% Isanti *
Carlton 10.00% Itasca 10.00%
Carver * Jackson 15.85%
Cass * Kanabec 23.86%
Chippewa *. . Kandiyohi 85.30%
Chisago 91.64% Kittson 82.73%
Clay 64.04% Koochiching 32.18%
Clearwater * ’ LacQui Parle 43.38%
Cook * Lake *
Cottonwood 16.15% Lake of the

Woods *
Crow Wing .96% LeSueur 62.00%
Dakota 59.65% Lincoln 14.03%
Dodge 84.74% Lyon .37%
Douglas 50.24% McLeod 28.02%
Faribault 34.84%

-

* .
Due to insufficient sample size these counties could not be tested.
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County

Mahnomen
Marshall
Martin
Meeker
Mille Lacs
Morrison
Mower
Murray
Nicollet
Nobles
Norman
Olmsted

Otter Tail

Pennington

Pine
Pipestone
Polk
Poé;
Ramsey
Red Lake
Redwood
Renville
Rice
Rock
Roseaur

St. Louis

Probability

-

Countx
Scott

Sherburne
Sibley
Stearns
Steele
Stevens
Swift

Todd
Traverse
Wabasha
Wadena

Waseca

Washington

Watonwan
wilkin
Winona

Wright

Probability
41.01%

91.36%
29.59%
3.54%
40.72%
37.98%
23.09%
19.36%

%

£ S

X

85.69%
9.46%

£ S

X

61.92%
13.60%

Yellow Medicine 76.56%

* .
Due to insufficient sample size these counties could not be tested.
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size limitations, no test of industrial appraisals was possible.]

Another set of Mann-Whitney tests was run with com-
mercial appraisals eliminated from the sample. These tests also
suffered from very small sample size. There were frequently more
commercial " appraisals than sales; thus not using appraisals. elimi-
nated the majority of commercial observations in many counties.
Only 46 counties could be analyzed and of these 9 had less than 20
percent probabilities of being comparable,

To reiterate, given the small sample size and the fact that
the industrial observations were almost all appraisals, it is difficult
to state conclusively that a distortion exists for any particular
county. Taking the broader view, however, that generally the
industrial appraisals are indicative of industrial sales, the results
obtained above do support the contention that commercial and indus-
trial property should not be automatically combined.

FINDINGS;

(1) Combining commercial and industrial property when the
two categories do not have comparable assessment/sales
ratios will have the following effects:

(a) The average assessment/sales ratio for the combined
category will not be accurate for either property

type.

(b) The calculated adjusted assessed values will be
inaccurate. School aids will differ from the alloca-
tions which would be obtained if the property types
were handled separately.

1The Program Evaluation Division's data tape was con-
structed by selecting the last year of data from Revenue's 1976,
1975, and 1974 study tapes. Only the last year on each tape had
sales matched with assessor's market values in the year of sale. In
order for Revenue to begin processing to meet their deadlines, the
last year on each Revenue tape contains only the first 10 months of
sales. Thus the construction of the Program Evaluation Division's
tape seriously reduced sample size. For property types with few
sales, and especially for the commercial and industrial property for
which certificates tend to come in very late in the year, our tape
constructian severely reduced the sample size. The Program Evalu-
ation Division data tape has roughly one-third of the commercial and
industrial observations contained on the Department of Revenue data
tapes. The tests mentioned in the text could be more successfully
attempted with a full Revenue data tape, with data matched accord-
ing to our recommendation. In some areas it should be possible to
test the comparability of industrial sales and appraisals.

-
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(2)

(3)

(c) The calculated adjusted assessed value for the com-
bined category will fluctuate over time, since the
combined aggregate mean will be sensitive to the
relative composition of property types in the sample.
Additional sales for either property type may alter
the school aid allocation.

(d) Appraisals can alter the aid allocation, regardless of
their similarity to sales.

Tests performed on 66 counties (21 counties could not be
analyzed due to insufficient sample size) revealed that 23
counties had less than 20 percent probabilities of compar-
ability between commercial and industrial assessment/sales

- ratios. These tests included appraisals in both the

industrial and commercial categories.,

When commercial appraisals were eliminated and another
series of tests was performed, only 46 counties could be
analyzed. Of these, 9 counties had less than a 20 per-

" cent probability of being comparable.

RECOMMENDATIONS:

(1)

Since even conservative statistical tests suggest that
commercial and industrial properties cannot validly be
merged for many counties, these categories should be
maintained and processed separately for assessment/sales
ratio and aid calculation purposes. |If commercial <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>