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The real estate tax on locally assessed
property is the financial mainstay of Virginia
local government, accounting for half of
local tax revenues. Since it is the most visible
local tax, the real estate tax often is treated as
if it were the only tax when an increase in tax
revenue is considered-a reasonable asumption ince mo t localitie either have
few other unu ed tax sources or have rates
that already bump against state tatutory
ceilings for variou nonproperty taxes.
The tax ba e for mo t major taxes is easily
mea ur d by market transactions. For
e ample, the ale tax is based on the sales
value of the taxed item, and the income tax is
ba 'ed on the income received by a taxpayer
after adju tment of various deductible items.
~nlike the 'e example, the real property tax
1 ba 'ed on a tax a, S . sor'. estimotp f th
market value of a property. Unless the
property wa sold recently, there is no direct
measure of its value. Instead, the value must
be e timated from econdary evidence,
which is a difficult ta k and one that requires
checks for accuracy. The recognized method
for checking is called an a ses ment/ sales
ratio stud .
Virginia i among forty-three tates that
cond uct asse 'sment ratio stud ies on a regular
basis. Twenty-seven of these states conduct
tudies annually or more frequently and
publi 'h the results~ about a dozen tates
make their finding available through some
other mean. I The first assessment ratio
u.s. Bureau of the Cen us. State and Local Ratio Studies,
Proper/r Tax Assessment. and Tran fer Taxes, eries GSS, 0.99
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study in Virginia was done in 1913 by the old
State Tax Commission. Thirteen similar
studies ubsequently were conducted at
intervals ranging from one year to el~ven
years, until 1973, when the state adopted a
program of annual surveys. The current
program incorporate many of the recommendation' of the Governor's Property Tax
Reform Study, published in 1974 by the
former Division of State Planning and ·
Community Affairs.
The assessment/ sales ratio study that is
done each year by the Virginia Department
of Taxation provides a wealth of data for
intensive analysis. This news letter explains
how such a study is done and examines the
results of the latest Virginia study, for the
year 1980. 2 Since the Department of Taxation undertakes only limited analysis of its
data, the following discussion also provides
a brief analysis of some of the more
important data from the 1980 study.
METHODOLOGY

The procedure for a ratio study involves
Virginia Department of Taxation, Virginia Assessment/Sales
Ratio Study. 1980 (Richmond, March 1982).

2

collecting a sample of actual sales during a
recent time period. For each parcel, the ratio
of assessed value before a sale to the actual
sales price is calculated. The ratio for
individual parcels are then arrayed from low
to high, and the median asse sment ratio (the
middle value) is determined. Also, a measure
of relative variation-the coefficient of
intra-area dispersion (COD)-is computed.
The COD is sometimes called the "index of
assessment inequality" or the "Ru sell
index" (named after Dr. John Ru sell,
former director of research for the Virginia
Department of Taxation, who popularized
the index).
The method used by the Virginia Department of Taxation to derive the COD is to
divide the average deviation in the a se ment ratio by the median asse sment ratio
(MAR). This quotient is then multiplied by
100 to give the average percentage variation
in assessment ratios for all the parcels in the
sample. For example, if the MAR were 80
percent and the average deviation were 8
percentage points, the COD would have a
value of 10 percent. If all parcels in the
sample were assessed at 100 percent of
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TABLE 1
DISTRIBUTION OF LOCALITIES BY MEDIAN ASSESSMENT RATIO, 1973-1980
Median
Assessment Ratio
(MAR)

Under 10%
10-19.9%
20-39.9%
40-59.9%
60-79.9%
80% and over
Total

Statewide aggregate ratio (%)

1973

1974

1975

1976

1977

1978

1979

1980

Number of Localities

26
58
38
8
3
_ _1

25
58
39
8
3

24
56
38
13
2
3

27
28
23
51
42
22
38
22
II
13
7
6
2
12
30
5_ ~ _4_4

134

133

136

136

22.5

27.9

30.5

31.0

20
II
6
4
42
5_3

12
7
3
5
49
6_0_

136

136

136

136

55 6

64.3

72.6

71.7

.

SOURCE: Virginia Department of Taxation, Virginia Assessment/ Sales Ratio Study (Richmond,
selected years).

market value, then the COD would be 0
percent.
.
A zero COD is virtually impossIble to
achieve. Nevertheless, such an ideal provides
a guide for evaluating the quality of local
assessment administration. Another reason
for conducting an assessment ratio study is
to provide information required to standardize property values. State aid formulas ~hat
measure local fiscal capacity on the basIs of
property value use so-called "true" or "full
market" values. These values are derived by
dividing the total assessed value in each
locality by its MAR. This adj~stment is
necessary because the MAR vanes among
localities; use of unadjusted assessed values
would favor localities that had low assessment ratios since formula payments are
inversely related to property values.
ASSESSMENT RATIO

The 1980 Virginia study shows that
assessment of property varies greatly by
community. The statewide aggregate ~s~ess
ment ratio (the total assessed value dIvId~d
by the total true value) was 71. 7 perce~t .In
1980 but the MAR in individuaiiocahties
rang;d from a low of 3.0 percent in
Buchanan County to a high of 98.5 percent
in Scott County. 3 Table 1 provides a
frequency distribution of MARs for all of
the state's cities and counties from 1973 to
1980. As this table indicates, in 1980 fourfifths of the localities had a ratio of the
assessed value to the sales price in excess of
60 percent. In general, cities assess at a
higher ratio than counties, with an aggregate
ratio of 84.4 percent, versus 70.8 percent for
the counties.
The overall level of assessment in the state
changed little from 1973 to 1?76. In eac? .of
those years, the great majonty of locahties
had a ratio of less than 40 percent, and the
statewide aggregate assessment ratio ranged
between 22.5 percent and 31.0 percent. In
recent years, in contrast, there has been a
The range in assessment ratios must be approached cautiously
because the ratio is very sensitive to the date of a locality's last
reassessment. Buchanan County has not reassessed since 1973,
while Scott County reassessed in 1980. In 1979, Scott's ratio was
only 7.0 percent; the county had not reassessed since 1974.

J

significant increase in the level of assessment. The aggregate ratio increased from
31.0 percent in 1976 to 71. 7 percent in I ?~O.
Also by 1980, only one-sixth of the locahtles
had a MAR less than 40 percent.
Several reasons can be cited for this
dramatic increase in assessment ratios. One
was the General Assembly's enactment in
1975 of legislation requiring any real estate
reassessments effective after 1975 to be made
at 100 percent of market value. (This
requirement had existed previously in the
state constitution, but it had not been
enforced.) Additional legislation passed in
1979 stipulated that, beginning July I, I 9~ I,
any locality failing to comply would have ~ts
share of Alcoholic Beverage Control profits
withheld by the state. To be in compliance
with the law, a locality must have an
assessment ratio of at least 70 percent
(reduced from 80 percent in 1980), as
determined by the Department of Taxation's
assessment ratio study. Of the fifty localities
that reassessed in 1980, all but three met this
70 percent requirement.
Another factor leading to higher assessment ratios was legislation adopted in 1976
that required more frequent reassessments
for many localities. Reducing the number of
years between assessments resuI~s in higher
assessment ratios because there IS a shorter
time period for inflation and changes in
market conditions to create gaps between
assessed values and market values. Most
cities now must reassess at least biennially,
and most counties must do so quadrennially.
Amendments adopted since 1979 do allow
counties with populations under 40,000 to
continue their previous practice of reassessing every six years and cities with populations under 30,000 to reassess every four
years.
.
.
The adoption in 1971 of enabhng legIslation for use-value assessment probably has
played a role in increasing the MAR in those
localities that have enacted such a program.
Prior to the initiation of use-value assessment, agricultural property tended ~o benefit
from extralegal under-assessment, ItS assessment approximating more closely its value

as agricultural land rather than its true
market value. With the adoption of usevalue assessmenC however, the pressure for
extralegal under-assessment is re~uced
because the same end now can be ach!eved
legally. Sixty-two counties and eleven cities
currently have use-value assessment programs.
Finally. improved assessment also should
result from legislation passed in 1979
encouraging greater professionalism among
real estate assessors. That law requires the
Department of Taxation to provide training
in assessing real estate to members and
prospective members of boards of assessors
and boards of equalization.
A 1977 national assessment ratio study
published by the U.S. Bureau of the Census
showed a general reduction in assessment
ratios among the states between the years
1971 and 1976. 4 In 1971, twenty-five states
had aggregate assessn1ent ratios of less than
30 percent~ by 1976, that number had
increased to twenty-nine. Virginia in J 976
had an aggregate assessment ratio for singlcfamily residential property of 37.3 per.cent.
which gave the Commonwealth a higher
ratio than thirty-three other states.
NOMINAL AND EFFECTIVE TAX RATES

In the annual assessment ratio study, the
Department of Taxation reports two ~roper
ty tax rate figures for each community, the
nominal tax rate and the effective tax rate.
The nominal tax rate is the rate set by the
local governing body and is applied to the
assessed value of a parcel to determine tax
liability. The assessment ratio is used to
determine the effective tax rate~ it is the rate
that, if applied to the parcel's true market
value, would raise the same tax revenue as
the nominal tax rate. If the MAR is 100
percent, the nominal tax rate and the
effective tax rate are the same. As the MAR
falls below J 00 percent, the effective tax rate
falls below the nominal rate.
The Institute of Government of the
University of Virginia also publishes figures
on effective tax rates based on a survey of
local governments in its annual T~x Rales
reports. There is a considerable dlffer~nce
between the rates reported to the InstItute
and those derived by the Department of
Taxation~ on average. the locally reported
rates exceed the rates derived from the
assessment ratios by 44 percent. This
outcome is due to differences in assessment
ratios since both studies use the same
nominal rates. Two likely explanations may
account for the consistently lower assessment ratios shown by the Department of
Taxation. First, public assessors tend to be
conservative in their determination of
assessed value. Thus, while the stated
assessment ratio is 100 percent, parcels
usually sell for more than the assessed value.

U.S. Bureau of the Census. 1977 Censu,\ o{ Go\'ernmeNt\:
Taxa/de Property Values and As,\e.\smenl j.\·a/e\ Price Ratio,\, Vo\.
2 (Washingtoll. D.C.: U.S. Government Printing Office. 197~).
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Second. local officials frequently ignore
changes in the market value between the
assessment date and the current date. This
problem is particularly severe in those
localities with reassessments more than two
yea rs a pa r1.

TABLE 2
DISTRIBUTION OF LOCALITIES BY COEFFICIENT OF INTRA-AREA DISPERSION

1973-1980

COEFFICIENT OF INTRA-AREA
DISPERSION

The coefficient of dispersion, or COD, is
the statistic typically used to measure the
uniformity of assessment ratios within a
community. What level of COD constitutes
a good assessment quality is subject to some
difference of opinion. Dr. John Russell, who
popularized the index, stated a goal of 20
percent was reasonably attainable. Another
authority finds a COD of 20 percent
unimpressive when compared to standards
applied in the administration of other taxes. 5
The margins of error on unaudited federal
income tax forms, for example, would be
approximately 5 percent. The Bureau of the
Census says the long-accepted 20 percent
goal is now considered too high, and that 15
percent is a "... reasonably attainable goal,
especially for single-family homes."6 The
International Association of Assessing
Officers,/IAAO) suggests that a COD for
residential property should range between 5
and 15 percent~ in a survey of assessors
undertaken by the IAAO in 1973, threefourths of the respondents felt a COD of 10
percent was an attainable goal for residential
property. Similar accuracy for other property classifications was believed to be difficult
to attain. The Virginia Department of
Taxation recognizes COD standards of 10
percent for residential property and 20
percent for agricultural property as attainable goals.
Based on the above standards, the quality
of assessments in Virginia communities is
generally good. In 1980, two-thirds of the
state's jurisdictions had a COD for all
parcels of less than 20 percent, and one-third
of those had a COD of less than 10 percent
(see Table 2). Fifty-two of the ninety-five
counties and thirty-eight of the forty-one
cities had a COD of less than 20 percent.
Prior to 1978, in contrast, less than half of
the localities attained a COD of less than 20
percent. The significant improvements in
assessment quality in recent years are
probably a result of the changes that brought
about the improvement in MARs.
Virginia also compares well with other
states in overall uniformity of single-family
housing assessments. For 1976, Virginia was
one of only fourteen states with a median
COD of less than 20 percent. Virginia's COD
was 17.1 percent, versus the low of 12.1
percent for Connecticut and the high of 48.9
percent for Wyoming.

Coefficient
of Dispersion
(COD)

1973

Under 10%
10-19.9%
20-29.9%
30-39.9%
40% and over

6
35
32
33
28

37

134

Total
SOURCE:

1974
4
38

1977

1978

1979

1980

29
25

15
36
33"
29
23

18
33
40
27
18

18
39
35
29
15

28
52
25
21
10

31
56
26
15
8

31
59
24
13
9

133

136

136

136

136

136

136

--- --- --- --- --- --- --- ---

See Table].

A number of factors affect the COD. At
least two studies have suggested that
assessment uniformity improves as the
MAR rises: the higher the MAR, the more
difficult it is to disguise poor assessment
quality.7 Other studies have indicated that
the higher the effective tax rate, the more the
COD tends to decline. 8 In those localities
with higher tax rates, assessors are under
greater pressure to achieve assessment
uniformity, and voters are more willing to
spend funds for assessment administration.
Expenditures per parcel for assessment also
is an indication of dedication to uniform
assessment and should be negatively related
to the COD. Since residential property is
easier to assess than other types of property,
the COD should decrease as the relative
importance in a locality of residential
properties increases. Likewise, the more
uniform the housing stock, the smaller
should. be the COD. In addition, localities
with a large number of parcels probably are
more likely to have the diversity that
complicates assessment, resulting in a higher
COD. Finally, the number of years since the
last reassessment should be positively
correlated with the COD. In this case, as the
time span between reassessments lengthens,
a greater likelihood exists of changing
market conditions for different parcels in a
locality.
REGRESSION INDEX

While the COD is a measure of uniformity, it tells us nothing concerning the pattern
of variation in assessment ratios about the
median. Are assessment ratios randomly
dispersed about the median, or is there some
systematic pattern? The regression index
(RI) is a measure of the association between
the assessed value and the sales price for both
high-priced and low-priced property, to
determine if the assessment ratio is influenced by property value. By law, it should
See John Shannon, "Conflict between State Assessment Law and
Local Assessment Practice," in Richard W. Lindholm, ed ..
Property Taxation: USA (Madison, Wisconsin: The University of
Wisconsin Press, 1967), p. 45; and Harry A. Green, "Assessment
Equali/ation and Standard Statistical Methods; An Appraisal of
the Sales-Ratio Approach," 16 Assessors Journal 182 (December
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See Melvin Borland and Stephen Lile, "The Property Tax Rate
and Assl:ssment Uniformity," 33 National Tax Journal 99 (March
1980); and Henry J. Aaron, Who Pays the Property Tax: A Nell'
Vie\I' (Washington, D.C.: Brookings Institution, 1975), p. 17.
x

1976

Number of Localities

1981 ).
Dick Net/er. ECONomics ortl/(' Property Tax (Washington, D.C.:
Brookings Institution. 1966), p. 179.
fl U.S.
Bureau of the Census, /977 Census (~f Governments:
Taxahle Pro/Jeri," Values, p. 21.
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not be. The RI is derived by dividing the
mean assessment ratio for the sample by the
aggregate assessment ratio for the same
sample. The quotient is then multiplied by
100 to convert it to a percentage. If the RI
exceeds 100 percent, it is inferred that
higher-valued property is assessed at a
relatively lower ratio than lower-valued
property~ the end result would be that
higher-valued property is taxed at a lower
effective rate than lower-valued property.
For Virginia, the RI for single-family
residential property in 1980 ranged from 93
percent in Patrick County to 229 percent in
Buchanan County.9 In general, the localities'
treatment of single-family property has
reflected a bias in favor of higher-valued
property. Over 80 percent of the localities
had an RI in excess of 100 percent, and onehalf of those exceeded 105 percent. In only
fourteen jurisdictions were assessment ratios
biased in favor of low-valued property.
These results are similar to those reported by
the Bureau of the Census for a 1976 national
sample of 1,569 areas.
SUGGESTIONS FOR IMPROVEMENT

Although the Department of Taxation's
current assessment/ sales ratio survey is a
useful report that is carefully compiled
according to generally accepted standards,
the report could be improved in several
ways.

Expand the sample size. The Department
of Taxation should consider using a larger
sample for its study. In the 1980 sample,
approximately 41,500 sales, or 1.7 percent of
the 2.4 million parcels in the state, actually
were used after a screening process to
exclude atypical sales such as those within
families and foreclosures. Assuming 8
percent of all taxable properties are sold
each year, the actual number of property
transfers was about 192,000. Thus, the
sample after screening covered only about
one-fifth of all transfers in the Commonwealth. By comparison, fourteen states use
Thl: Department of Taxation reports an RI for both urban and
rural single-family residential property. Because of an inability to
combine the data for an overall RI for all single-family property.
the authors selected the RI for the classification of propertyurban or rural-for which the more sales were reported.

l}
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samples of 50 percent or more of all transfers
before screening; and of those, three (D tah,
Vermont, and West Virginia) use 100
percent. IO The study also should include
information on the number of parcels in each
locality by major class and by the number of
transfers, both before and after screening;
this would indicate the relative size of the
sample.
Use appraisals. Many state studies supplement the sales data used with appraisals for
certain types of property for which there are
inadequate sales data. A few states rely solely
on appraisals, which usually are the work of
state appraisers. In the 1980 Virginia study,
one-third of the cities and counties had an
insufficient number of valid sales (three or
less) to compute a MAR or COD for
commercial/ industrial property. Additional
observations based on appraisals would
mitigate this problem.
Another reason to incorporate appraisals
in a study is the current widespread use of socalled "creative financing"-the extension of
short-term financing by sellers, usually for
several years and at below-market interest
rates. According to an estimate by Anthony
Downs reported in a December 1981 issue of
Business Week, half of all home sales in 1981
involved creative financing of some kind.
This interest subsidy represents a cost to the
seller; and to the extent that market forces
permit, the seller will attempt to pass this
cost on to the buyer in terms of a higher
purchase price. Thus, a creatively financed
home may ell at a higher price than a
comparable conventionally financed home.
The degree of overstatement will depend on
the terms of the creative financing and
10

.'.

Bureau of the Cen u , State and Local Ratio Studies.

conditions in the market. In a hypothetical
example using a $50,000 house, a Nashville
assessor estimated that creative financing
would add $6,855, or 13.7 percent, to the
sales price. I I Use of appraisals that adjusted
for creative financing would help to red uce
the distorting effect of creative financing on
an assessment ratio study.
Publish additional measures of central
tendency. While the Department of Taxation publishes the median assessment ratio,
it calculates but doe not pu blish two other
measures of central tendency: the lnean
assessment ratio and the aggregate assessment/ sales ratio. The mean ratio is derived
by computing the simple average of the
individual ratios in the sarnple for a locality.
The aggregate ratio presents the assessed
value aggregate for all properties in the
sample divided by the sum of the sale prices.
Publication of the mean and aggregate
assessment ratios would be useful in evaluating the representativeness of samples in
different year. Con id ration also should be
given to using the aggregate ratio for
calculating true values, a procedure recommended by the International Association of
Assessing Officer.
Change method of calculating the COD.
The Department of Taxation's method of
computing the COD is less comprehensive
than the procedure that is used by the Bureau
of the Censu and, generally, by the assessing
profession. The Census measure of average
deviation is based on all deviations from the
median, not just the semi-interq uartile
II Joseph W. Page, "Reviewing Sale Price: A sumable Mortgages
Affecting Stated Consideration," 16 Asse Jar Journal 115-18
(September 1981).

range, which is the method used by the
department. As additional information of
dispersion, the departn1ent could provide
standard deviation and frequency distributions of assessment ratios by sales value.
Both measures are calculated easily from the
data already collected. Twenty-three states
now compute the tandard deviation, and
twenty-one provide a frequency distribution.
Incorpora ting all of these changes into the
assessment/ sales ratio study would make the
report a more useful one. Even in its pre ent
form, however, the study provide valuable
information for the public and local government officials. Unfortunately, the report
receives little publicity and many people do
not even know of its existence. A popular
abstract of the report incorporating graphs
and a well-crafted press release would give
the report wide attention.

CONCLlJSIO S

The Department of Taxation' annual
sales ratio study is a rich source of information on the quality of local property
assessment in Virginia. Results from studie
conducted during the last decade indicate a
marked improvement in assessment administration. Much of the advance was due to
reforms mandated by state legislation
adopted in 1975 and sub 'equent years.
The annual assessment study could be
enhanced by enlargement of the sample of
property transfer and incorporation of
several technical changes a . sugge ted in this
article. Furthermore, greater publicity
would increase the readership of this
valuable report.
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