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ABSTRACT 

The purpose of this study is to estimate effects of crime 
rates on the residential property values in Rochester, New York. 
The report focuses on a regression analysis utilizing the prices for 
one-family homes sold in Rochester in 1971, together with infor
mation on the characteristics of the dwelling and the property crime 
rate in its surrounding area. Variables that were controlled for 
included structure condition, lot size, land use, and access to the 
central city. The analysis indicates that a high property crime 
rate in an area significantly decreases the selling price of a home 
there when compared to equivalent homes in less crime-ridden areas 
of the city. 

The preparation of this document was supported by Grant 74 
NI-02-0002 from the National Institute of Law Enforcement and Criminal 
Justice of the Law Enforcement Assistance Administration, United States 
De~artment of Justice. Statements or conclusions in this paper do not 
necessarily indicate the concurrence of the Institute. 
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Governments at all levels in the United States spend togethor 

I billions of dollars on the criminal justice system. Various public 

: i opinion polls have confirmed that citizens, especially those in urban 

areas, consider crime to be a "major" problem. Yet to make policy de-

cisions, it is important to know in economic terms just how serious a 

problem people think crime is. Specifically, how much are people willing 

to pay to live in a neighborhood with a low crime rate? It is' this ques-. 
. tioll to which this paper is addressed. The technique used is to estimate 

\ihat effect crimes have on property values, and to infer homeowners' pre-

ferences from these estimates. The results indicate that crime has a 

statistically significant negative impact on property values. Further, 

tne magnitude seems consistent with intuitive expectations. 

1. THE THEORY OF HEDONIC PRICE INUEXES 

The decision to purchase a house is a complex one. The price one 

is willing to pay depends on the characteristics not just of the structure 

and the land, but also IOf the surrounding neighborhood. Since all of 

these attributes are sold together, it is impossible to infer from just 

one sale what incremental effect one attribute (say number of bathrooms) 

had on the final selling price. However, using the concept of hedonic 

price indexes, 2 it is p'ossible to derive such an inference from a series 

of sales. 

IA part of that expenditure for wh:i:ch I am particularly grateful is that 
which supported this research: LEM Grant #74-NI-02-0002. 

2See for example, Griliches, Chapter I [2] or Thaler and Rosen [7]. 
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Suppose, for example, that in a tract of houses the only difference 

between houses is the number of bathrooms. It is then a simple matter 

to fit a linear regression of selling price on number of bathrooms to 

determine this value of a bathroom. If the houses differ in other ways t 

we need only expand our regression to incl.ude additional iadependent 

variables. The regression will now be of the form 

v = n + ES.X. + u 
.11 
1 

(1) 

wllere V is the se 11ing price of the home, n is a constant term, the X' s 

are the attributes, the S's are the estimated prices associated with each 

attribute, and the u is an error term. Thus t if one of the X's WI).S a 

dummy variable equal to unity if the house had a fireplace and zero other-

wise, and if the coefficient for that term were 1500, it would imply that 

the existence of a fireplace adds $1500 to the value of a house. 

This hedonic price index technique is widely used and has been applied 

to many similar problems. In a study simi lar to this one, Ridker and 

Henning [5] estimated the effect of air pollution on property values in 

St. Louis. In addition, the data used in this paper were collected for the 

purpose of studying the impact zoning has on property values, again using 

the same methodology. 

The equatio~ to be estimated here then will be of the form 

V = n + ES.X. + oC + u 
.11 
1 

(2) 

where the variables are defined as before and C is a measure of the crime 

rate in the neighborhood of the home. The estimate of 0 will provide us 

with a measure of how much people dislike crime. Naturally, it is expected 

that 6 will be negative. 
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II. THE DATA --
The analysis of this problem is performed with data from Rochester, 

New York in 1971. The crime data were provided by the Rochester Police 

Department. I used a compu.ter tape containing all misdemeanor and felony 

offenses reported to the p::.tiC& during the year. The data included the 

address of the offe!1s~. We matched these addresses using a census geo-

coding program ~o obtain offense rates by census tract. Several different 

me~sures of th~ crime rate were obtained: total offenses, property crimes, 
. 

crimes against persons, and property crimes committed in or around ~omes. 

, All four variables are highly correlated and produced similar results. I 

eventually settled on property crimes on the gl'ounds that it is probably 

reported most accurately. The results reported belO\., all refer to this variable. 

The rest of the data come from a recent study by Steven Maser, William 

Riker and Richard Rosett entitled, "The Effects of Zoning and Externalities 

on the Prices of Land in Monroe County, New Yorl" [4]. The d~"a are de-

scribed in detail in that report so I will be brief here. The subset of 

their data which I use is a random sample of one-family homes sold in the 

city of Rochester during 1971. There were 398 such cases in the sample. 

The selling price inforw~tion was collected from the deed on file in the 

county clerk's office. Data on the lot size, assessed value, anq zoning 

variances were also obtained from local records. Each property was then 

visited for a visual inspection to determine the following: 

1) land use on the parcel. 

2) land use on the adjacer.t parcel. 

3) land uses or activities within sight of the parcel. 

4) unusual geographic characteristics (e.g. body of water), acti
vities (busy street) or uses (schools) within the general area. 

5) condition of the structure (maintenance) both in an absolute 
scale and in comparison with neighboring structures. 
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6) code for corner property. 

7) code for new struct"·"es. 

8) census tract and block number. 

Census data by block were used to measure neighborhood characteristics. 

A NevI York State Department of Transportation study yielded information 

on travel time to the central city_ Finally, data were obtained to • 

identify all houses inside a 100 decibel ground noise contour surrounding 

the Monroe County Airport. 

III. THE ESTIMATES 

Since my analysis is just an extension of the work done by Maser, 

Riker, and Rosett (MRR), I will briefly explain their procedure. The de-

pendent variable in their regressions was the price per acre. Their goal 

was to estimate the value of the ~, so they included as an independent 

variable the equalized assessed value of the structure. This is the value 

of the structure as estimated by the assessor multiplied by the ratio of 

the averaged assessed value to the average market value. This variable is 

included in lieu of a vector of structural characteristics such as square 

footage, number of rooms, et(;.~ which are presumably the very factors used 

to determine the assessed value. The other variables used by MRR are fairly 

self explanatory and are, of,;ourse, defined in their report. 

My first step was to rerun the MRR equation containing all of their 

62 independent variables plus the additional variable property crimes per 

capi ta, C. Since the wli ts of observation in the equation are houses, it 

was necessary to select an appropriate geographic area to measure the crime 

rate for any particular house. MRR solV'3d this problem with their census 

data by using "block" statistics. r felt that a census block was too small 

an area to use given the magnitude of crime numbers. Many blocks would have 
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only a few (if any) property crimes committe~l within the year. Instead, 

I used tract data and thus each house was a.ssigned the value of the crime 

rate fOWld in the tract in which it is located. 

The estimates of the coefficients and their respective t-statistics 

are presented in Table 1. The only coefficients showing a marked change 

as a result of adding the crime variable are those for percent Negro and 

percent Negro :.>quared. This is discussed below. The coefficient for C is 

of the expected sign and is significant Ft the 596 level on a one tail~d test. 
, 

To interpret the magnitude of the coefficient for crime, some explana-

tion is needed. The mean for C is .0424 mld its standard deviation is .0190. 

The estimated coefficient of -202,492 implies that an increase of one stan-

dard deviation in C will decrease the price per acre by $3847 or roughly 

$440 per house. This represents about 3% of the ave-rage price per home in 

the sample. Since I do not know of any other estimates of this parameter, 

it is difficult to say whether the size is larger or smaller than would be 

expected. It ce:rtainly seems to be in the "reasonable" category. One sim-

pIe comparison can be made using the airport dummy variable from the MRR 

study. Recall that the airport dummy is tmity when the house lies in a 100 

decibel noise region. Thus, airport noise is a dichotomized variable: homes 

are assumed to be affected by airport noise if and only if they are situated 

in one of the 100 decibel regions. The estimated coefficient for this varia-

ble is -25,792. This implies that homes near the airport sell for about 

$2930 less than equivalent homes elsewhere. Now this figure is the difference 

between homes with considerable airport noise and the rest of the homes in 

the city which presumably have little or no airport noise. PGrhaps a com-

parable figure for crime could be derived by composing very high crime tracts 

to very low crime tracts. For example, a change of 4 standard deviations 

would yield a change in property values of $1760 which is somewhat more than 

--~----------~-~-
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half the airport effect. I suppose this means that loud airplanes every

day are worse than a (relatively) high risk of property crime. 

Another way to test the "reasonableness" of the numbers is by making 

some rough calculations. The crime measure we are using is property crimes 

per capita. The standard deviation was about .02 which can be thought of 

as a probability of being victimized. If we assume that households have , 

four moml>ers I then one standard deviation is a change of .08 in the proba

bility of a household being victimized. Now suppose that the combination of 

psychic costs and wlinsured monetary costs for each property crime is $200. 

Then an incroase in the probability of being victimized of .08 would be 

equivalent to a loss of $lb por year. At a discount rate of 10%. the net 

pru~cnt value of $16 por year forever is $160. Our estimate of the change 

in property values is $440. I feel these calculations, while very rough, 

do indicate that we are in the right ball park. 
.. 

Since many of the variables in the equation sh·o\'I11 in Table I are in-

significant. MRR reran the equation dropping some of these insignificant 

vari.ables.. I also followed this; procedure. Groups of insignificant varia

bles wero dropped and the equation ro-estimated. In each case. the coeffi

ciont for C remained approximately unchanged while. as would be expected. 

tho t ... statistic improved.. One such regression is shown in Table 2. 

One of the most interesting results of the MRR study was the negative. 

(significant) relationship between property values and percent Negro (N). 

This result is somewhat counter-intuitive and is contrary to the findings 

3 of other researchers who found that housing was ~ expensive in ghetto 

areas. Since the correlation coefficient between Nand C is .43, it was 

3Sce .King and Mieszkows~i [3] and the references therein. 
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likely that respecifying the model by adding C would change the estimated 

coefficient of N. This is indeed what happened. Since MRR used a quadra

tic specification (including l\ and N2
) the degree of change depends on the 

values selected for comparison, but generally the magnitude of the total 

race effect decreased by 30-50% when C was included in the equation. This 

still leaves a large, significant race effect. but brings into question 

whether correcting for other unincluded variables might not eliminate the 

effect entirely. 

IV. CONCLUSIONS AND APPLICATIONS 

If we are prepared to accept the estimates presented here as represent

ing the value of reducing property crime. then several important applications 

are possible. In principle, it would be possible to use these estimates to 

compute the optimal level of criminal justice expenditures a la Becker. 4 

This remains possible only in theory however, because we do not as yet have 

reliable estimates of the production function for the criminal justice sys

tem. (What is the expected change in the crime rate resul ting from a change 

in (say) expenditures on the courts?) Research on these problems is begin

ning to appear. but often the results are disconcerting. For example, re

sults from experiments in Kansas City and statistical inferences using 

Rochester data both indicate that the effect of an increase in police pa

trol may be an increase in the reported crime rate.
5 

EVen if we cannot solve the complete allocation problem, partial solu

tions are possible. New programs may be developed which reduce the levels 

of property crime. It would be possible to use the estimates presented here 

in a cost-benefit analysis of such programs. Admittedly the~e estimates 

4(. D~ k (1] .;)ee __ c er • 

SSee Thaler [6]. 



-8-

should be used with caution. They are based on a relatively small sample 

and really only apply to Rochc'aer, New York. Hopefully they will be 

supplemented with further estimates using better data from additional 

ci tics. 1 think this research does provide believable results which may 

encourage others to participate in a follow-up. 

TAII\.I: 1 

FULL ~tHR IJQUATION PLUS J'II0PliRTY CRIHlS/I'OI'ULATIOIf 

Vllrinble Namo 

I:qlzd Assossment IHug/Acre 

Accoss: Mg IJriving Ti!DO 
5-IU minutes 
10-15 minutes 

Access x Zene (Z) 
Two- farnU y %ono 

5-10 minutes 
IU-15 minutes 
15-20 minutes 

Walk-up Apllrtmont Zone 

0-5 minutes 
5-10 minutes 

Visible Uses (V) 

~Iulti-family Rcsic.lential 
Commercial 
Inc.lustrinl 
VUlnp or Slum 
lIotly of Water 
Lanc.l lIecroatien 
Xwuy or busy Street 
Public Uuilding 
Vncant Land 
Airport 

AdjacQnt Uses (A) 

Two-family Residential 
Walk-up Apartmunt 
Professional Offico 
Neighborllootl Uus iness 
CliO or Shopping Con tor 
Light Industry 
lIeavy Industry 
Gas Station 
Vump or Slum 
I\ocruation 
Public lluilding 
Vacant Land 

Value I\elated Variables (X) 
Vnrinl1ce 

Aren 
Vensity 
COr.luxlreial 

Salo by Trustee 
~Iortgar.o/ Acro 
~Iortcngo x Interest/ Aere 
HortgaCu Our.uny 
1'Yjle of Street 

~iajor Arterial 
~l1nor Arterial 
Collector 

Haintenanco 

Good 
Poor 

Census Variables 

Population Vensity 
\. Ne'gro 
\ Nogro 5,\. 

\ bl and over 
\ in IU unit Bldg 
Avg _ I\uoms - Owller Occ 
AVg • Owner Oce itooms S'l 
Avg Itm Owner Oce Hissing Info Vummy 
Avg I I\ooms - I\onter Oce 
(wg I\oom I\enter Oce Hissing Info VUllUIly 

Property Crimcs/I'ol'ldation 

Constant • 

Nu.ber of Obsorvations • 

R2 • 

Standud Lrror of tho Ilstin>ato • 

ROllrel'siol~ 
Coefficient 

-.4125 
224 

7,484 
-2,350 
5,213 

-13,644 
9,170 

-6,768 
-648 

-8,785 
10,609 

-430 
4,084 
2,957 

-5,832 
IO,6!J7 

-25,793 

-4,597 
-8,320 
12,168 
-6,219 
-7,6!J7 
-1,171 
1,015 

-4,596 
-16,638 

-7,512 
15,034 
3,002 

-1.871 
-359 

-20,266 

-30,874 
.623 

-1.25 
-!J1,927 

2,434 
297 

7,116 

.100 
- .0!1l 

-2,402 
-31,972 

11,435 
5,435 

-1,777 
40,796 

-.4042 
b3,b!lb 

290 
14,lb7 

-2U2,4!J3 

-8,733 

398 

2!J,862 

.624 

t-vnlull 

15.8 

-.43 
.03 

1.44 
-.37 

.30 

-.86 
1.09 

-1.75 
-.16 

-1.!J4 
.81 

-.03 
.52 
.71 

-1.10 
.50 

-3.00 

-1.15 
-1.08 

.82 
-.63 
-.34 
-.10 

.06 
-.19 
-.92 
-.55 
1.53 
.18 

-.18 
-.02 

-1.26 
-6.08 

1.58 
-,.24 

-4.99 

.15 

.04 
6,947 

1.53 
-1.54 

-.51 
-1.09 

.32 

.19 

.09 
1.51 

~1.!I4 
.71 
.21 

1.97 

-1.83 
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TABLE 2 

INSIGNIFICANT VARIABLES DROPPED 

Variable Name 

hqlzd Assessment Bldg/Acre 

Visible Uses (V) 

Multi-family Residential 
Industrial 
Airport 

Adjacent Uses (A) 

Public l3uilding 

Value Related Variables eX) 

Sale by Trustee 
Mortgage Uummy 
Maintenance 

Good 
Poor 

Census Variables 

% Negro 
Avg /I Rooms - Owner Occ 
Avg /I Owner Occ Rooms Sq 
Avg Rm Owner Occ Missing Info Oummy 
Avg # Rooms - Renter Occ 
Avg Room Renter Dcc Missing Info Dummy 

Property Crimes/Population 

Constant = 
Ir'~ .. 

Standard Error of the Estimate = 

Regression 
Coefficient 

.9415 

. 
-8,824 

-12,015 
-24,631 

7,089 

-31,721 
-4,375 

.1081 
-.0927 

-28,331 
45,521 
-4,560 
91 ,641 

285 
13,746 

-192,396 

-30,752 

30,193 

.57 

t-value 

17.09 

-~.56 
-3.02 
3.03 

.81 

-6.36 
-1.04 

1.72 
-1.63 

-3.05 
1.77 

-2.25 
1.05 

.21 
2.04 

-2.06 
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