Using General Purpose

Software in Mass Appraisal:
Do Your Own Thing
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eneral purpose software ex-
Gtends great flexibility to the

user of a computer system. In
contrast to hard-coded or prepro-
grammed software that was written to
support the particular requirements of
a particular user at a particular time,
general purpose software permits the
user to define file structures, mathe-
matical calculations, program algo-
rithms and procedures, and report
formats. General purpose software
opens new vistas to the developers
and users of computer-assisted ap-
praisal systems. This paper outlines
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the nature, advantages, and limitations
of general purpose software in com-
puter-assisted appraisal and discusses
two highly successful experiences, one
involving Arizona’s mass appraisal
system and the other a statewide sales
ratio study in Colorado.

The Rising World of General
Purpose Software

General purpose software. has been
developed for all levels of computer
systems from mainframes to micro-
computers. At the mainframe and
minicomputer level, common applica-
tions include data base management
programs and general purpose statisti-
cal software. General purpose software
is, however, particularly dominant at
the microcomputer level due, in part,
to its very low cost. There are
hundreds of firms developing and
marketing this software, resulting in
high competition and low prices to
users. Although at first it was difficult
to exchange data between software
packages, many packages now provide
links between the 'most popular pack-
ages. '

Computer networking has provided
an added boost to general purpose mi-
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crocomputer software. Upload/down-
load capabilities between mainframes
and microcomputers let the user take
advantage of the storage capabilities of
the host computer while performing
query and analytical operations at the
microcomputer level with general pur-
pose software. Such networking,
which greatly facilitates research and
analysis, is evolving rapidly.

In any case, regardless of the size
and configuration of the computer on
which it is run, general purpose soft-
ware has the following advantages.

1. Powerful. The more notable pack-
ages come ready to perform highly
complex operations usually requiring
extensive programming. The large
market for these products permits the
software developer to amortize costs of
development, which may be in the
millions of dollars, over a large num-
ber of users.

2. Flexible. The software supports a
great variety of functions, options, and
applications, which allows the user to
test alternative approaches to problem
solving and to modify existing pro-
grams with little effort.

3. Pretested. Because the software is
extensively tested before release, it is
usually accurate and reliable.
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4. Well documented. Documentation is
good or excellent. The user’s manuals
are well written and often there are
on-line help screens and “help lines”
that the user may call for special as-
sistance.

5. Easy to Use. Ease of use follows in
part from good documentation. In ad-
dition, many vendors provide tutorial
disks. General purpose software is
often menu driven, allowing the user
to select functions and options with a
single keystroke. No special back-
ground or programming knowledge is
required. In general, a user can start
on a specific project after investing
only several hours in reading the man-
ual and, perhaps, working through the
tutorials.

6. Inexpensive. The software is usu-
ally very inexpensive, particularly
compared with hard-coded software.
Typical costs range from a few
hundred to a thousand dollars for sys-
tems performing a variety of functions.
Many good single-purpose packages
can be had for $150 or less. The ven-
dor will generally make new versions
or releases available to existing users
for @ nominal cost.

7. User Independence. All of the above
make the user less dependent on out-
side or specialized expertise. There is
less need, if any, for a professional
programming staff, and operations are
less affected by the loss of a particular
programmer or other staff member. In
general, modifications to existing sys-
tems can be made with little difficulty.

On the other hand, general purpose
software has some disadvantages in
comparison with hard-coded software.
The user must customize, or adapt,
generic software to specific needs and
requirements. Although this presents
few problems in traditional, single-
purpose applications, it can be chal-
lenging when an entire system, such
as a mass appraisal system, is being
designed. The speed and efficiency of
general purpose software suffer be-
cause of the presence of unused func-
tions and options.

On balance, general purpose soft-
ware is ideal for many standard com-
puter operations (word processing,
graphics, statistical analysis, and so
on) and offers opportunities for sys-
tems design and development for
those willing to devote the resources
necessary to understand the software
and adapt it to their needs.

General purpose software can be
either vertical or horizontal. Vertical
software is written for a specific indus-
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try, business, or application such as
accounting, hospital management, or
appraisal. Horizontal software is writ-
ten for a general function such as data
management, word processing, statis-
tics, or graphics. A software package
that combines a number of general
functions is called an integrated pack-
age, and there are many of these on

- the market. The software used in the

two case studies described below are
examples of horizontal (sometimes in-
tegrated) software.

Case Study: Arizona Mass
Appraisal System

Arizona was one of the first states to
install an automated mass appraisal
system (1973), a multiple regression
system developed by a mass appraisal
firm for the annual reappraisal of most
residential properties. In 1977, a state-
wide sales ratio system, again devel-
oped by a private vendor, was added.
In 1980, the existing mass appraisal
system was replaced by a new system
composed of some general purpose
software and some in-house, hard-
coded programs. The general purpose
statistical software package, SPSS (Sta-
tistical Package for the Social Sciences),
was used for market research and the
development of multiple regression

analysis (MRA) equations. Application

programs, including value calculations
and reports were developed in-house
with the assistance of the data
processing staff.

Regression equations were not used
directly for valuation purposes but
were converted to the Base Home Ap-
proach. In the Base Home Approach,
the typical home in an area is identi-
fied and its value computed using the
regression model. A table of compo-
nent adjustments is then derived from
the regression coefficients, indicating
how much to add or subtract for dif-
ferences from the typical or “base”
home. Initiaily, base home adjust-
ments and component adjustments
were determined manually by the user
(Gloudemans 1981; 1985).

The Arizona Department of Reve-
nue, Division of Property Valuation
and Equalization, is now converting
most of the hard-coded application
programs to a general purpose system,
using the mainframe version of SPSS

" supplemented by general purpose mi-

crocomputer software (Fruitman &
Chizewsky 1987). Although initiated

because of cutbacks in programming
support, the conversion is now seen as
valuable in itself. Benefits include the
opportunity to make system improve-
ments that have been on hold and the
creation of a means to make future
system improvements more easily. )
Conversion began with the sales ra-
tio system. In Arizona, sales ratio
studies are produced quarterly. The
system computes three measures of
central tendency and corresponding
measures of dispersion by various
property groups. Results are reported’
by county, market area, and other
geographic breakdowns, along with
statewide totals. The latest study used
104,426 sales from an eighteen-month
period (thirty months for commercial
properties). Division staff have used

. mainframe SPSS to produce results

equivalent to those produced by the
hard-coded sales ratio system and sev-
eral improvements, including the com-
putation of confidence intervals about
the median sales ratio. Figure 1 shows
one such report.

In addition, statistical reports are
supplemented with graphics produced
on a microcomputer with Microsoft
Chart.

SPSS has been used to develop
MRA-based appraisal models since
1980. The statistical package is also
used in a number of other research
and development applications. One is
the plotting of sales data and the sub-
sequent development of time adjust-
ment factors using MRA and other
statistical analyses. Figure 2 contains
an example of a plot of sale price/ap-
praisal ratios versus date of sale, the
first step in the development of time
adjustments.

To the delight of all concerned, the
computation of base home values and
component adjustments has been au-
tomated using Lotus 1-2-3. The user
enters the base home characteristics
and regression coefficients and Lotus
generates the resulting base home
value and market component adjust-
ments (figure 3).

We plan to convert the entire sales
ratio and sales-based models systems
to general purpose software, but data
maintenance, the cost approach, and
the division’s other appraisal and as-
sessment application programs will
continue to be hard-coded. Upload
and download capabilities with the
mainframe should lead to additional
applications of general purpose soft-
ware, which currently includes SPSS-
PC, SPSS Data Entry, Microsoft Chart,



Figure 1
Example of a Sales Ratio Report
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Figure 2

Property Value Trends,
Maricopa County

COEF
OF DISF

COEF WEIGHTED

PRIC
OF VAR C.0.V.  RELAT L2X3~
DIFF RATIO
20.8 29.4 33.46 1.422 .999
i9.8 28.0 24,2 1.040 .180
711 64.0 - 70.1 1.386 1259
2.5 29.0 27.3 1.096 .999
20.9 27.9 23.1 1.062 ‘147
2900 41,0 3324 .89 175
§9.2 9.7 20.7 .964, 1.000

# INDICATES DATA NOT AVAILABLE

SMART (integrated horizontal software
package), Lotus 1-2-3, and Harvard To-
tal Project Manager.

Case Study: Colorado Sales
Ratio System

Colorado conducts a biennial sales ra-
tio and equalization study. The study
is conducted by a private contractor,
“selected from those who respond to a
request for proposals. The latest study,
conducted in 1987, used only general
purpose software and microcomputers
for a study of some 25,000 sales from
all of Colorado’s sixty-three counties
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(Gloudemans & Thimgan 1987). In
general, the study conformed to
IAAQ’s Standard on Assessment Ratio
Studies and also included confidence
intervals and statistical tests where un-
derappraisal was suspected. Results
were reported by type of property,
size, age, and price ranges. Software
used included SPSS-PC, SPSS Data En-
try, Lotus 1-2-3, dBase I1I, and Microsoft
Chart.

SPSS Data Entry-was uséd to create
customized on-line data entry screens
(figure 4). In many cases data were en-
tered directly onto floppy disks in
portable computers at the assessor’s
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office and then transferred to the hard
disks of larger capacity microcompu-
ters at the home office in Denver. In
some cases data were downloaded
from mainframe or minicomputers
using SPSS’s or other file transfer pro-
tocols. User customized on-line and
batch edits were used to ““clean” the
data before further analysis.

The sales ratio reports contained
standard measures of central tendency
and dispersion, along with the stan-
dard error of the mean ratio, which
were reported by various property cat-
egories depending on type of property
(residential, commercial, or vacant; fig-



Figure 3
Base Home Value and Market Component Adjustments
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computer-assisted appraisal systems.
This paper briefly described two exam-
and has been, ac-

ty,
dence to developers an

new, exciting world of power,

1

General purpose software ope
ples of what can be,

Conclusions
complished

based

t-

tics for the unsold parcels in the same
manner as sales were used to generate
sales ratio statistics for the sold prop-
erties. Figure 6 shows an example of

used to generate appraisal ratio statis-
the output

properties and was applied to the un-

valuation models from the unsold
sold parcels to obtain marke

appraisals. The appraisals were then

HONE

ure 5). To generate these reports (of
which there were several hundred),
proper county and file name. The pro-
gram then performed all the necessary
sorting, calculating, and formatting,
and printed the report.

Of particular interest in the study
was appraisal performance for unsold

the user needed only to enter the
parcels. MRA was used to develop



Figure 4

Customized On-line Data Entry Screens

aiprojmetl.=sys

COUNTY 02 i

CLASS/SUBCLASS 4-digit clams code; 9 = unclear O = N/A
1585 APPRAISED-VALUE 9 = unclear O = N/A
1985 LAND-YALUE 9 = unclear: O = N/A
SALE-YEAR ’ 83 = 1983 84 = 1984 O = N/A
SALE-MORTH 1 = Jan, 2 = Feb, etc. O = N/A
REPORTED-S-PRICE 0O = N/A
09 i A-YALIDITY-IND Y = valid sale N = invalid sale
- 9 = unclear O = N/A
10 i A-CONFIRM-IND Y = confirmed N = unconfirmed
N 9 = unclear 0O = R/A
11 A-CONRFIRM-SRC B = buyer S = seller M = multi-list
N Q = other 9 = unclear 0 = N/A

i PARCEL-NUMBER

Create/Edit Form

Q) AUTOMATED

O\"O VALUATION

SERVICES
HUNNICUTT

AND ASSOCIATES

Professional Appraisers and Engineers

615 West Highland Avenue
Ebensburg, PA 15931
814/472-7700

APPRAISALS

Consulting Studies
Annual Maintenance
Manual Preparation
Equalization Programs
Software/Hardware

MAPPING

Ownership Mapping

Aerial Photography
Topographic Mapping
Orthophoto Base Mapping
Cadastral Mapping

Digital Data Base Mapping

Divisions of L. ROBERT KIMBALL & ASSOCIATES, Consulting Engineers & Architects
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Figure 4 (continued)

aiprojmstl. ays Page 2 of 6—
12 A-CONFIRM-METH L = letter P = phone M = multi-list
F = field intervievw 0 = other
9 = unclear ' ' 0 = none
» F
NEIGHBORHOQD Asgessor’s neighborhood code (0O = none)
LAND-SIZE-IND SF = aq ft AC = acres FF = front ft
BU = buildable units 9 = unclear
DU = density units O = N/A
LAND-SIZE Number of sq ft, acres, etc. (enter
decimal for fractions, e.g., 2.75 acrea)
99998 = unclear 0O = N/A
18 # TOPOGRAPHY 1 = poor (meverely sloped) 2 = standard
9 = unclear 0O = N/A
17 YIEW 1 = poor (restricted) 2 = atandard
3 = premium 9 = unclear O = N/A
18 TRAFFIC 1 = poor (heavy) 9 = unclear 0O = N/A
2 = atandard (moderate or light)
Create/Edit Form
Figure 5
Single-Family Sales Ratio Statistics
for the County of Larimer
All Single-Family Properties
Coefficient Coefficient Price
Aggregate of of related Standard
Category Sales Median Mean mean dispersion variation differential erTor, Mmean
Single-family 616 1.009 1.007 1.007 9.9 12.9 100.0 .005
Single-Family Properties by Square Foot Range
Coefficient Coefficient Price
Aggregate of of related Standard
Category Sales Median Mean mean dispersion variation differential error, mean
800 square feet or less 21 917 .886 .878 12.1 15.9 100.9 031
801-1200 square feet 239 .976 .982 977 10.5 13.4 100.6 009
1201-1600 square feet 175 1.019 1.016 1.014 8.6 10.9 100.3 .008
1601-2400 square feet 158 1.040 1.047 1.041 8.8 11.4 100.5 .010
2401 square feet or more 23 .986 1.038 998 14.1 17.1 104.0 .037
Single-Family Properties by Construction Quality
Coefficient Coefficient Price
Aggregate of of related Standard
Category Sales Median Mean mean dispersion variation differential error, mean
Below average 50 .935 922 911 12.3 15.9 101.3 -021
Average 477 1.007 1.008 1.004 9.5 12.4 100.3 006
Above average 89 1.059 1.053 1.041 9.4 11.4 101.2 013
Single-Family Properties by Year Built Range
Coefficient Coefficient Price
Aggregate of of related Standard
Category Sales Median Mean mean dispersion variation differential error, mean
Before 1945 56 911 .923 911 15.0 18.3 101.3 -023
1945-1959 46 .925 .957 .968 13.6 16.3 98.9 -023
1960-1974 140 1.004 1.016 1.017 106 13.5 99.9 -012
1975 or later 374 1.016 1.023 1.019 8.3 10.7 100.4 -006
Single-Family Properties by Sale Price Range
Fici icient Price
Aggregate Coercr)lfcmnt Coefgfcxen related Standard
Category Sales Median Mean mean dispersion variation differential error, mean
$24,999 or less 1 1.105 1.105 1.105 100.9 023
$25,000-549,999 54 .953 .988 .983 14.2 17.4 100.8 023
$50,000-$74,999 327 1.001 1998 .998 9.2 11.9 108-0 010
$75,000-$99,999 157 1.028 1.034 1.035 9.8 12.7 %80-2 016
$100,000-149,999 67 1.008 1.008 1.006 9.6 12.8 101.4 047
$150,000 or more 10 .918 964 .950 10.6 15.3 . -
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Figure 6
Single-Family Ratio Statistics:

Unsold Properties for the County of Larimer

All Single-Family Properties

Coefficient  Coefficient Price
: Aggregate of of related Standard
Category Cases  Median  Mean mean dispersion variation differential  error, mean
Total 471 1.009 1.019 1.032 .93 12.3 98.7 .006
Single-Family Properties by Square Foot Range
Coefficient  Coefficient Price
Aggregate of of related Standard
Category Cases Median  Mean mean dispersion variation differential  error, mean
800 square feet or less 15 .896 913 920 10.8 13.3 99.3 031
801-1200 square feet 166 .970 .987 992 9.3 12.4 99.5 .010
1201-1600 square feet 146 1.036 1.038 1.044 7.9 10.8 99.4 .009
1601-2400 square feet 122 1.025 1.040 1.043 - 8.1 11.0 99.7 .010
2401 square feet or more 22 1.075 1.084 1.095 13.0 17.7 98.9 .041
Single-Family Properties by Construction Quality
: Coefficient -Coefficient Price
Aggregate of of related Standard
Category Cases  Median  Mean mean dispersion variation differential  error, mean
Below average 36 .849 874 .876 9.2 11.0 99.8 .016
Average 354 1.014 1.022 1.026 8.2 10.8 99.6 .006
Above average 81 1.053 1.069 1.075 10.8 14.0 99.4 017
Single-Family Properties by Year Built Range
Coefficient  Coefficient Price
Aggregate of of related Standard
Category Cases Median Mean mean dispersion variation differential  error, mean
Built before 1945 50 931 935 .953 11.9 14.9 98.1 .020
1945-1959 48 .999 1.000 1.001 10.4 12.8 99.9 .018
1960-1974 133 1.012 1.027 1.039 9.2 12.4 98.9 .011
1975 or later 240 1.022 1.035 1.045 8.3 11.0 99.1 .007
Single-Family Properties by Price Range
Coefficient  Coefficient Price
Aggregate of of related Standard
Category Cases Median Mean mean dispersion variation differential  error, mean
$25,000-$49,999 39 912 914 918 11.7 14.3 99.6 .021
$50,000-74,999 217. - -.989.- 1.002 1.00¢ . 8.3 10.9 99.9 - .007
$75,000-$99,999 142 1.034 1.043 1.044 7.8 10.9 99.9 .010
$100,000-5149,999 : 67 1.059 - 1.072 1.074 9.5 12.6 99.8 .016
$150,000 or more 6 1.140 1.126 1.121 ' 13.5 21.3 100.5 .098
As with hard-coded systems, how- References Gloudemans, Robert J. 1985. Base

ever, one should avoid the temptation
to “reinvent the wheel.” Systems de-
velopment using general purpose soft-
ware requires a substantial investment
of time. Hence, developers and users
should plan carefully, consult with col-
leagues who have undergone similar
developments, and be prepared to
undergo the necessary “learning
curve.”” Nevertheless, general purpose
software offers the possibility of
achieving a highly customized, easily
updated, state-of-the art system at low
cost. For those attracted by such a
challenge and the accompanying sense
of professional accomplishment—go
for it!
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