
NUREG/CR-2063 

Effects of the Accident at 
Three Mile Island on Residential 
Property Values and Sales 

Prepared by H. B. Gamble, R. H. Downing 

Institute for Research on Land and Water Resources 
Pennsylvania State University 

Prepared for 
U.S. Nuclear Regulatory 
Commission 



NOTICE 

This report was prepared as an account of work sponsored by 

an agency of the United States Government. Neither the 

United States Government nor any agency thereof, or any of 

their employees, m akes any warranty, expressed or implied, or 

assumes any legal liability or responsibility for any third party's 
use, or the results of such use, of any information, apparatus 

product or process disclosed in this report, or represents that 

its use by such third party would not infringe privately owned 

rights. 

Available from 

GPO Sales Program 
Division of Technical Information and Document Control 

U. S. Nuclear Regulatory Commission 
Washington, D. C. 20555 

Printed copy price: $6.00 
and 

National Technical Information Service 
Springfield, Virginia 22161 



Effects of the Accident at 
Three Mile Island on Residential 
Property Values and Sales 

Manuscript Completed: January 1981 
Date Published: April 1981 

Prepared by 
H. B. Gamble, R. H. Downing 

Institute for Research on Land and Water Resources 
Pennsylvania State University 
Land and Water Research Building 
University Park, PA 16802 

Prepared for 
Division of Safeguards, Fuel Cycle and Environmental Research 
Office of Nuclear Regulatory Research 
U. S. Nuclear Regulatory Commission 
Washington, D. C. 20555 
NRC FIN 87078 

NUREG/CR-2063 RE 





ABSTRACT 

This s tudy examined the effects of the accident at Three Mile Is land 
on res idential property values and number of sales within a 25-mile 
radius of the plant . Regress ion analyses , us ing data on 583  actual 
marke t sales of single family homes from 1977 through 1979, examined 
the effects before and after the accident on the basis of dis tance and 
direct ion from the plant and on three different property value classes . 
All valid s ingle family property sales between 1975 and 1979 within the 
25-mile area were examined in a time series analys is . Interviews were 
conducted with realtors , financial institution o fficials and building 
contractors in the area . 

The accident had no measurable effects , pos itive or negat ive , on the 
value of s ingle family residential properties within a 25-mile radius 
of the p lant , or in any direc tion from the p lant , or on low , medium,  
or  high value propert ies . The plant had no measurable e f fects  on 
res ident ial property values for the 2 years prior to the accident . 
Immediately following the accident there was a sharp decline in the 
number o f  res idential sales within 10 miles of the plant , but the real 
estate market returned to near normal conditions within 4-8 weeks . The 
interviews bas ically confirmed the above findings . 
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EFFECTS OF THE ACCIDENT AT THREE MILE I SLAND ON 
RES IDENTIAL PROPERTY VALUES AND SALES 

I .  INTRODUCTION 

1 . 1 Purpos e  and Relevancy of the S tudy 

The March 2 8 , 1 979, accident at the Three Mile Island (TMI ) nuclear 
power p lant near Harris burg , Pennsylvania , has generated much concern 
over the health , safety , and welfare of citizens living in the area . 
Several s �udies have already been made which examine some o f  these 
effects . � One effect that is of ten mentioned is a decrease in real 
property values in the vicinity of the plant . The authors are aware 
of  one c lass action suit that has been filed in the courts addressing 
the recovery of damages because of reduced residential property values 
following the accident . 

None o f  the s tudies cited above that have examined the issue of  real 
proper ty damages have uncovered evidence that the accident did have a 
s trong adverse effect on property values , or that there has been panic 
selling on the market by people anxious to  move away from the area . 
However ,  none of  the market value s tudies were conducted in compre­
hens ive and exhaus tive manner based on rigorous scient ific methodology . 

The purpose o f  this study is to correct this shortcoming by examining 
in dep th , us ing large sampling numbers , control areas , and accep table 
research pro cedures , the likely effects , if any , of the accident on 
resident ial property values by dis tance and direction from the plant 
during the remainder of 1 979 . 

Residents in the vicinity of the plant , after experiencing the un­
certainty and trauma that exis ted f or a t ime after the s everity of  
the accident became publicly known , understandably may ques t ion why 
newcomers to the area would want to purchase a house and live near 
the plant . Thus their beliefs that there were adverse effects  on the 
real estate market ; that they would be unable to sell their property 
for the value they could have received had there been no accident . 
Such feelings have been mentioned as not uncommon in some o f  the 
telephone interviews reported in the s tudies cited above . To s tate 
this cond i t ion in more precis e  economic terms , if the demand for 
housing decreases , resulting in a leftward shift of  the demand curve ,  
while at the same time the supply o f  hous ing offered on the market 
remains constant or possibly increases , result ing in a rightward shift 
of the supply curve , then , ceteris paribus , the price of  housing mus t  
drop . 

However ,  ceteris paribus conditions do no t hold in the real world . 
There are many variables or factors operat ing s imultaneously in the 

lf See , for example , Flynn , Flynn and Chalmers , President ' s Commis sion 
on the Accident at Three Mile Is land , Governor ' s Office o f  Policy 
and Planning, and Shearer .  This list  is not exhaus tive . 



market tha t  affect housing pri ces , and all o f  these mus t  be taken int o  
account when trying to determine the effect of  one variable , such as 
the TMI accident , on price . Unfortunately , in the months that followed 
t he acciden t , two interrelated conditions o ccurred that had strong in­
f luences on the real estate market :  a rapid and phenomenal rise in 
interes t rates and a severe shortage of mortgage funds . Inflation was ­
a continuing problem over this t ime . These inf luences ,  which choked o f f  
housing demand , were felt natiqnwide , although regionally the severity 
o f  the e ffects varied . 

To arrive at an answer to what effects the TMI accident had on res i­
dential property values , one must  co mpare condit ions in the actual real 
estate market in the vicinity o f  TMI over the 9 months following the 
accident to what the conditions likely would have been in the absence 
of the accident . This suggests (1) that i f  time series data are used , 
a carefully selected control area or areas are necessary ; and (2) if  
cross sectional data are used , all  important variables affecting hous ing 
prices mus t  be included along with a control area or areas . This s tudy 
incorporates both pro cedures . 

1.2 Obj ectives of the S tudy 

The primary obj ective of this s tudy is to determine if the accident on 
March 27 , 1979 , at the Three Mile Island nuclear power p lant near 
Harrisburg , Pennsylvania , had any effect on the value of s ingle family 
res idential prop erties . In addition ,  we sought more specific infor­
mation to determine if there might have been property value effects 
related to  dis tance and direction from the plant , as  well as to  
different value classes o f  resident ial property . Three main 
approaches were used : (1} s tatistical analysis of cross  sect ional 
data on actual property sales ; (2) analysis of time series data on 
number of sales and mean sales values ; and ( 3 )  personal interviews 
with individuals in the Harris burg area who , because of the nature 
of their work , would be familiar with the local real es tate and 
hoU:sing marke t . The results of this study are reported as separate 
tasks . 

Tasks A through C used multiple regression analys is of  cross  sect ional 
data on actual s ingle family property sales . A sampling of property 
sales from 1975 to 1978 within 25 miles of  TMI and in a contro l area 
formed the data base for Tasks A and B .  The purpose o f  Task A was 
to see if the p lant might have had any adverse effects on p roperty 
values before the accident , in which case such effects would have to 
be accounted for in the determinat ion of the net effects after the 
accident . Task B analyz ed the property sales data for post-accident 
effects with specific attention directed toward determining the 
p resence of effects in terms of both dis tance and direct ion from the 
plant and on three property value classes . All single family property 
sales formed the data base for Task C ,  which developed a predict ive 
regression model to co mpare before and after sales value s . This 
approach was useful in determining possible effects in the res trictive 
geographical cells defining simultaneous ly dis tance and direction 
from TMI . 

2 



Time series analyses o f  yearly , quarterly , and monthly means and 
numbers o f  s ales for s ingle family properties from 19 7 5  through 
19 79  for the TMI area and two control areas were done in Tasks D 
and E .  Mean s ales prices and number of sales , based on historical 
trends , were p redicted for dis tance zones around TMI after the 
accident and then s tatistically compared to the actual values and 
numbers . Value class effects were also examined . We had originally 
intended to ascertain if there were any possible effects on s ales 
values and number of sales of  undeveloped land and lo ts . However ,  
data from the S tate Tax Equalization Board (STEB ) made no dis­
tinct ion b etween improved and unimproved lo ts , or provided any 
informat ion on lot size . Because of these data shortcomings we 
were unable to complete this analysis . 

Further ins ights into the possible effects of  the accident on the 
real es t at e  market from the observations and experiences of persons 
knowledgeable about the market was the purpose of Task F .  Personal 
interviews were conducted with realtors , appraisers , officials of  
mortgage lend ing institut ions , and general contractors . The f inal 
section o f  this report summarizes the research results and findings 
and presents the conclus ions . 

1 . 3 Literature Cited : 

Flynn , C .  B .  Three Mile Is land Telephone Survey : Preliminary Report  
on Procedures and Findings . NUREG/CR-1093 . Mountain Wes t  Res earch , 
Inc . , Tempe , AZ , 19 7 9 .  

----- and J .  A .  Chalmers . The Social and Economic Effects of  the 
Accident at  Three Mile Island . NUREG/ CR-1215 . Moun tain Wes t  
Research ,  Inc . with Social Impact Research , Inc . , Tempe , AZ , 1980 . 

Governor ' s Office of Policy and Planning . Three Mi le Island Socio­
Economic Impact Study . Commonwealth of Pennsylvania, Harrisburg , 
PA , 1979 . 

President ' s Commiss ion on the Accident at Three Mile Island . The 
Accident at Three Mile Island . Washington , D .  C . , 197 9 .  

Shearer , D .  P .  Three Mile Is land Nuclear Accident Community Impact 
Study on Real Es tate . Greater Harrisburg Board of Realtors , 
Harrisburg, PA, 1980 . 
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2 . 1  Introduct ion 

II . TASK A 

The area within a 25-mile radius of the TMI plant was arbitrarily 
delineated as the study area . It  was felt that any pos s ible effects o f  
the accident o n  property values would be apparent here , with the severity 
of the effects decreas ing with increas ing distance from the plant . In 
order to determine what the net effects from the accident might have 
been during the remainder of 19 79 , it was necessary to fir s t  ascertain 
if the presence of  the plant might have had any adverse or beneficial 
effects on single family resident ial property values before the accident . 
If any such effects existed , these would have to be taken into account 
to accurately determine the net effects from the accident . 

A s tudy comple ted shortly before the accident found no evidence that 
nuclear power pla�ts  exerted any adverse influence on  resident ial 
property values .�/ This study examined 4 plants  in the Northeas tern 
Uni ted S tates , but the resul ts are no t necessarily app licable to TMI . 
The purpose of this task , in a very real sense , is to replicate this 
earlier s tudy for the TMI plant . Multiple regression analysis using 
data on s ingle family homes that sold in 19 7 7 , 1978 , and the f irst  
quarter of 19 7 9  was the approach used . 

2 . 2  The Bas ic Model 

A hedonic pricing approach to hous ing forms the concep tual framework for 
this analys is . Specifically , the various at tributes or charac teris tics 
o f  a house serve as surrogates for the flow of services provided by that 
house (and its location) when attemp ts  are made to relate hous ing price 
to service flows . This follows from the belief that people , in choosing 
their homes and res idential location , reveal their pre ferences by their 
willingness to pay for certain hous ing and locat ional characteris t ics . 
If people value quie t , nearness to employment , or relief from a potent ial 
hazard , the real es tate market should reveal these preferences . 

An economic relationship must  therefore exist between market price and the 
quality and quantity of housing service that any given dwelling p rovides 
the occupant . Location is one at tribute that can provide a number of  
such services : nearness (accessibility) to employment ,  schools , and 
shopp ing , as well as dis tance or remoteness  from undesirable environ­
mental variables such as noise , congestion , odors , or perceived hazards 
from a nuclear power plant . This relat ionship imp lies that for consumer 
equilibrium in the hous ing market , price differential must arise among 
various locat ions which compensate consumers for the differences in 
hous ing services associated with specific locations . Otherwise , con­
sumers would not remain at particular locations and locational choice 

lf See .  Gamble , e t  al . 
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for new ent rants would be res tricted . Because o f  mobility and the ab i l i ty 
to buy and sell in the hous ing market , consumer equilibrium requires that 
for.identical housing in all respects at two different locations , excep t 
that location 1 is near a nuclear plant and locat ion 2 is well removed ,  
the price o f  hous ing at locat ion 1 must be less than that at location 2 
by an amount which will j ust compensate buyers for the addit ional hazards 
they perceive at locat ion 1.  Otherwise , the consumer would be bet ter o f f  
a t  location 2 .  We feel that in the TMI study area there are lit tle or  
no  cons traints  in  mobility and that there has been sufficient time 
following the accident for consumers of housing to make their preference s  
felt in the market ,  a s  evidenced b y  the number o f  sales . 

Accep ting the rat ionale above , the relationships between hous ing prices 
and hous ing s ervices and charac teristics can be expressed mathematically : 

(1 ) • • •  b X . + u. =, . • .  , N n n1 1 

where Vis the selling price of the i th house in dollars ; x1 , • • •  , X
n are the variable amounts o f  the hous ing characteristics , including 

dis tance from the nuclear plant ; b
1

, • • •  b are the implicit prices to be 
estimated ; b

0 
is a cons tant term;  and u isna s tochas tic error term re­

flecting possible omitted variables and measurement errors . 

In order to show the effect , if  any , that proximity to TMI o r  the March 
accident had on the value of  hous ing it is important t o  include in the 
analysis as many variables as possible among those  that a priori are 
known to explain variat ions in hous ing prices . Po tent ially , a large 
number of variables contribute to hous ing price differences within a 
given area . These variables may be logically grouped int o  s everal 
broad classes : 

1 .  House characteris tics - the number of  square feet o f  living 
space by floors , the number of bathrooms , the presence of a 
finished basement , the type and quality o f  const ruc t ion , 
exis tence o f  central air conditioning , materials used in 
construct ion , the size of the garage , etc . 

2 .  Lot characteris tics - the size and dimens ion of  the lo t ,  the 
presence of large trees , the landscaping , the view from the 
lo t ,  the topography or slope , etc . 

3 .  Access ib ility characteris t ics - dis tance o f  the lot to the 
neares t schools , shopping centers , limited acces s  highway , 
employment centers , recreational facilities , e t c . 

4 .  Locational characteris tics - characters o f  the neighborhood , 
land use mix , waterfront locat ion , dis tance from nuclear 
plant , etc . 

5. Public sector characteris tics - availab ility o f  water , gas , 
sewer ; the type of  road the lot fronts upon ; the real property 
tax rate ; the existence and kind of land use controls , etc . 
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6 .  Transaction characteris tics - such factors as month of sale , 
mor tgage terms , etc . 

Originally,  about 75 variables were identified before the data were 
co llected as likely to influence hous ing prices . Trial regressions 
were run , and from these, 38 variables proved significant in explaining 
hous ing price variations in the TMI and control areas . A descript ion 
of these s ignificant variables , together with their data source , means , 
and ranges are given in Appendix A .  For a more complete discuss ion of  
the regress ion methodology used in  this and the next task , the reader 
should refer to the earlier s tudy by Gamble et  al . If  the reader 
wishes more information on the development of the theory underlying 
property values , he should refer to Rosen and the work by Freeman . 
The conceptual economic framework and the development o f  the bas ic 
theoretical model o f  hous ing marke ts is well described by Nelson . 

2 . 3 Selection of Control Area 

The high interes t rates and shortage of mortgage funds throughout 1 9 7 9 
had the ef fect of  choking off the demand for housing . Unfortunately 
these effects coincided wi th the TMI accident , and it is imperative that 
these market effects and the accident effects , if any , be accounted for . 
The market effects were felt throughout Pennsylvania as well  as the 
Harrisburg area . Therefore , select ing a control area and using it as 
a basis for comparing housing prices over time should identify the market 
effects from high interest rates and mortgage money availability.  

The choice of  a control area is very important . It  should duplicate , in 
as many respects as possible excep t for the presence of a nuclear power 
plant , the TMI study area , so as to minimize the influence of different 
variables on the housing market . No two areas are exac t ly alike , o f  
course , so the approach is t o  select an area i n  which the descrip tors 
are as nearly alike as possible . 

It  was felt that the control area or areas should be in Central or 
Southeas tern Pennsylvania , so as to hold constant any influences s tate 
government policies (such as taxes ) might have , as  well as c limate and 
topography . Also , the growth characteristics in Northern and Wes tern 
Pennsylvania are dif ferent from those in the Southeas t ,  and this could 
be important in terms of the real es tate market . One of the mos t  
important s tipulations was that a control area had to b e  more than 2 5  
miles from the nearest nuclear power plant , and the more dis tant the 
bet ter . 

The TMI study area (wi thin 25 miles of the plant ) is quite diverse . The 
City of Harrisburg , the s tate Cap i tal , is almo s t  10 miles north of TMI , 
and reflects the characteris tics of  many of the older cities in North­
eas tern United S tates . Growth over the pas t several decades has 
concentrated in the surrounding rural areas , particularly across the 
Sus quehanna River to the wes t  and eas tward into Lebanon County.  
Bordering the Susquehanna River between Harrisburg and the TMI p lant 
are three old urban concentrations , Steelton , Highspire , and Middletown , 

6 



that have relied mainly on heavy manufacturing for many years . Lower 
value older housing as compared to the greater Harrisburg area has 
characterized this area . However ,  in the rural areas to the south and 
wes t  to TMI , p articularly in Lancaster , York , and Cumberland Counties 
there has been cons iderable new hous ing development , some of  quite high 
value . Because of  the above diversities and the very �ominant influence 
it was felt that Harrisburg would exert , the selection o f  a control area 
was made on a comparison of  data and characteris t ics  based on the area 
within 10 miles of the TMI p lant . 

Six areas were tentat ively identified as possible control areas . One o f  
these , Northern Berks County , was eliminated because o f  i t s  remoteness  
from any large city and concern over the availability o f  a good asses sment 
data in the county . Data on population in 196 0 , 1970 , and 19 7 7 ; populat ion 
density in 19 70 ; and 19 75 per capita income were ob tained from the U . S .  
census and U . S .  Department of Treasury general revenue sharing element 
listings for ent itlement period 11 . These data for the remaining five 
areas ident ified as possible control areas and the 0-10 mile TMI area 
are shown in Table 2 . 1 .  Data on individual municipalities within each 
area were summed to obtain area totals . 

The Southern Lycoming County area , exclus ive of  the City of  Williamsport 
(which declined in population between 1970  and 19 7 7 ) , was selec ted as the 
control area . The growth rates in Lehigh-Northampton and the Bucks County 
area were felt to be  too high . Moreover , population dens i ty and per 
cap ita income were too low and high , respectively , in the central-northern 
Bucks area and population density too high in the southern Bucks area . 
Pop ulation growth rate , dens ity , and p er capita income were too low in 
the Lewisburg- Sunbury area which might have meant a lethargic real es tate 
market .  

The Williamsport area has other advantages as a control area , despite i t s  
growth rate , dens ity , and p er capita income being somewhat lower than the 
s tudy area . It is in central Pennsylvania . The mix o f  land uses is very 
similar to the TMI area : new housing developments s cat t ered throughout 
a rural area dominated by agriculture , but intersperesd with small growing 
communit ies . Moreover , the area abuts the Susquehanna River , thus holding 
constant whatever influence this maj or feature might exert  on the real 
es tate market ,  possibly from the s tandpoint of potential f lood hazards . 
Lycoming County over the pas t few years has developed a high quality 
system of property tax assessment records . 

Because of some property sales data problems in the S tate Tax Equalization 
Board ( S TEB) records for Lycoming County discovered later , Lehigh County 
was also used as an alternate control area for part o f  the t ime series 
analysis of sales means reported in Task D .  

2 . 4 Data Collection 

All real property transactions in Pennsylvania are reported p eriodically 
from each county to the S tate Tax Equalization Board (S TEB) in Harrisburg . 
Since these are reported by use class , such as s ingle family residen t ia l , 
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Table 2. 1  Data for select ion o f  control areas . 

Populat ion Per Cap ita 
Populat ion Growth Dens ity income 

Area 1960 I 1970  I 1 9 7 7  ' 60- ' 7 7 1 9 7 0  1 9 7 5  

" % per mile $ 

TMI 0-10 miles 120 , 818 130 , 93 7  14 6 , 226  21 . 0  430 4 , 97 7  

Portions of  Lehigh , 80 , 067  101 , 4 52  113 , 6 7 6  42 . 0  467  5 , 106 
Northampton Count ies  � 

Port ions o f  Southern 2 08 , 140 267 , 667  293 , 983 41 . 2  1728  . 5 , 188 
Bucks County 

Portion of  Central- 23 , 004 2 9 , 356  35 , 932 5 6 . 2 146 6 , 008 
Nor thern Bucks County 

Lewisburg- Sunbury area 63 , 619 68 , 746  7 1 , 935 13 . 1  215 3 , 843 

00 Southern Lycoming County 
less Williamsport City 44 , 651 50 , 232 52 , 230 1 7 . 0  243 4 , 442 



commercial , etc .  a ready source of informat ion was availab le . Besides 
the sale price being lis ted , information is also available which enables  
one to trace the prop erty to the tax assessor ' s  file  in  the respective 
court houses . From these records information is availab le on many 
s truc tural characteris tics of  the house such as number of  floors , 
bathrooms , b edrooms ; square feet ; exterior wal l material ; as well  as 
some informat ion on the lot . The location of the house is accurately 
given on a tax map . 

The STEB data were the prime source of property sales informat ion in 
this study , and were used for Tasks A-E ,  inclus ive . In Task A ,  all valid  
sales ( STEB s creens the data and eliminates invalid sales ) in  1 9 7 7 ,  1 9 7 8 , 
and for the firs t 3 months of  1979  for the area within about 3 miles o f  
TMI were used . In the area from 3-5 miles from the p lant a random 
sample representing about 20 percent of all valid sales was selected and 
for the area beyond 5 miles (out to 25 miles ) a sampling rate of about 
1 p ercent was used . In the Lycoming Contro l area a sampling rate of  5 
percent was used . 

Properties were selected from the S TEB sales data using a computer random 
number generator program. The sampling for both Tasks A and B was done 
s imultaneously , the date the sale was recorded determining its use in 
Task A or B .  In Task A, 5 05 sales comprised the final data base . 
Following the accident , 191 sales were used , increas ing the data base 
in Task B to 6 95 sales . Of these , 112 were in the control area . See 
Table 2 . 2 for a tabulation of  number of  sales by time p eriod and loca t ion . 

Once a sale was selected from the STEB files , the property record card 
was located in the appropriate court house Tax Assessor ' s  Office and the 
details on the s truc ture and lot recorded . Its  location on the tax map 
was p inpoin ted , and then an on-site inspect ion of the p roperty was mad e , 
at which t ime many o ther descriptors were recorded , such as kind of  
neighborhood and s treet , presence o f  trees , condition o f  the  house ,  and 
so forth . Owners were no t contacted nor were the premises entered . 
Some propert ies that had been selected were eliminated at  this p o int 
for  several reasons : incorrect descrip t ive data at the t ime o f  sale , 
a sale that should have been previous ly invalidated because the price 
obvious ly did not reflect actual market value (other unknown condit ions 
must have been a cons ideration in the price) , and so forth . 

The location of all sale proper t ies selected for inclusion in the s tudy , 
as no ted on the tax maps , made it  pos s ible to approximate the locations 
on large s cale highway and or topographic map s . From these i t  was 
possible to ascertain the access ibility characteris tics of the p roperty 
in terms o f  miles to large emp loyer , limited access highway , TMI and 
the like . 

Actual sales based on recorded data were the dependent variable in the 
regression analysis . Sales were recorded by months , and the actual 
values were corrected for inf lation ( converted to real values ) by a 
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Table 2.2. 

Area 

Control . 

Contro l  . 

Control  . 

0-5 

0-5 

0-5 

6-25 

6 - 2 5  

6-25  

0-25 

0-25  

0-25 

Before . 

After 

All 

. 

. 

. 

Number o f  valid sales (dependent 
used in regression analyses . 

Time 
Period No . o f  Sales 

. . . . Be fore . . 6 5  

. After . 4 7  

. . Total . 

. . . . Before . .202 

. . After . . 70 

. . . To tal . 

. . . . Be fore . • . . . . 2 38 

. . . . After . 7 3 

Total . 

. Before . . . • 440 

. After . . 143  

. . . Total . . . . . . 

. . . . Total .505 

. . . To tal . .190 

. . Tot al . 

variable ) 

by  Group 

. . . . 112 

. . . . 2 7 2  

. . . . 311 

. . . . 583  

. . . . 6 9 5  

2/ 
deflation factor o f  . 7  p ercent per month .- After all the data were 

verified for accuracy,  they were coded and s tored in computer files 

for the subsequent regression  analyses . 

1/
This deflation factor was derived by trial regressions where the 
month of  sale as an independent variable was " forced in" and runs 
made until it was no longer significant . 
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2 . 5  Functional Forms of  the Model 

Several func t ional forms of the mult iple regression model ,  equation (1) , 
can be used to  explain variation in the selling price of  residential 
housing . In this s tudy both the linear and log-log forms were used , the 
former being used the most . The funct ional forms are express ed as follows : 

( 2 )  vi 
= b 

( 3 )  lnV. = � 

where V. = � 

b = 
0 

X • •  �J 

ll = 

n. 
+ r b X .. + ll 0 

j =l 
m �J (Linear) 

n 
lnb + r b.lnX .. + ll (Log-Log )  0 

j =l J �J 

the deflated selling 
prop erty , 

constant term, 

independent variables 
ith property , - th 

price of the i
th 

resident ial 

from 1 to n as sociated with 

an error term,  assumed to be randomly distributed , 
reflecting all other unexplained variations . 

In the linear mult iple regression model thfi regress ion coefficient (b
j

) 
represents the marginal effect that the j t variable has on s elling 
price . When the variables are not independent , an inter-relationship 
(multicolinearity) exists between 2 or more independent variables and the 
interpretation of the meaning of the coefficients becomes more difficult .  

The linear model anticipates that all the functions within the model are 
linear , whereas the log-log model ant icipates a curvilinear relationship . 
Consequently , there is mor e  f lexib ility in the log-log form in that the 
coefficient s represent rates and not fixed amounts as sociated with uni t  
changes in each variable . However ,  certain difficulties arise i n  inter­
p retation of the log-log coefficients in that the regress ion curve is 
through the geometric mean of each variable rather than the arithmetic  
mean , the lat ter being the case of  the linear form of the model . There­
f ore , a certain b ias arises in the log- log forms . 

The functional forms of the models are quite rigid and the direction o f  
change associated with each variable i s  fixed within the range o f  the 
funct ions . Some of  the residential property characteris tics  ( independent 
variables ) fit bet ter into logarithmic forms than into linear forms , and 
wi th some the converse is true . Thus neither form of the model can be 
exp ec ted to explain p erfectly all of  the variation in resident ial 
property prices . 
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2 . 6  Statistical Package 

The California Board of Equalization stepwise multiple line�y regression 
package was used f9r an initial screening of the variables_- This per­
forms a stepwise regression on a large number of independent variables, 
some of which may be significant and others may not . From the original 
list of about 75 independent variables, this procedure identified 3 8  
that were significant in explaining variations in housing prices. These 
variables were then used in the SAS (Statistical Analysis System) 
regression package (GLM) for the maj ority of the runs. 

2 . 7 Regression Results 

Our first interest was to determine if there was any significant differ­
ence between the control area in Lycoming County and the TMI study area 
based on a regression analysis. Three time periods were examined : 
1 )  before the accident (19 7 7 ,  19 78 , and the first 3 months of 1 9 7 9 ) ; 
2 )  after the accident (the last 9 months of 1979 ; and 3 )  the entire time 
period ( 19 7 7- 1 9 79 ) . The area close to the TMI plant ( 0- 5  miles) was 
examined first, and the broader study area ( 10-2 5  miles) was examined 
separately. Three binary (dummy) variables were important in these 
analyses : variable 78 , Lycoming (the control area) ; variable 79 , after 
nuclear accident ; and variable 80 , close to TMI ( 0- 5  miles). Variables 
7 9  and 80 were interacted as variable 81 , (after nuclear accident) X 
(close to TMI) . The regression results comparing the control area and 
the 0-5 miles area around the plant are shown in Table 2 . 3 .  The dependent 
variable in all of the equations is the real selling price of houses. Runs 
1 and 2 include house sales before the accident ; runs 3 and 4 include only 
post accident sales ; runs 5 and 6 cover the full time period of the study, 
with run 5 showing the linear form and run 6 the log-log form of the model. 

All the equations are significant and explain a little more than 80 percent 
of the variation in selling prices among the homes in the two areas. The 
coefficients appear reasonable in magnitude (for example, in run 5 a 
fireplace is worth about $ 3 , 46 3  and an attached garage is worth consider­
ably more than a detached garage}� and the signs of the coefficients all 
were in the predicted direction . �' 

Runs 1 and 2 ,  using pre-accident data, indicate that there was a signifi­
cant difference between the Lycoming control area and the 0-5 mile zone 
around TMI, as shown by the two dummy variables 7 8  and 80 , respectively. 
Single family homes close to TMI sold for about $ 1 , 860  less on the average 

11 For a more detailed discussion of the use of this statistical package 
see California State Board of Equalization and also Gamble et al. 

!!I Variable 50 , "built on slab," was positive which may seem contrary 
to that expected. Particularly in the 0-5 TMI area there is a 
considerable number of lower valued older homes that have only a 
foundation but no improved basement ; thus a newer home on a slab 
is more desirable. 
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Table 2. 3 Regression results comparing control area to 0-5 mile area around TMI . 

Regression Coefficients (t values ) 
Before Accident After Accident Before and After Accident 

Constant 

5 Built after '68 

7 Lot frontage 

9 Lot on paved road 

12 House grade - poor 

14 House grade - good 

25 Flood Plain 

29  House cond . - poor 

3 7  Distance to big 
employer 

4 6  No . bathrooms 

4 7  Area 1st floor - ft2 

49 Area finished 2 basement - ft 

50 House on slab 

51 F11.ll basement floor 
finished 

53 Garage - attached 

54 Garage - detached 

55 Fireplace 

58 Modern kitchen 

63 Tax rate 

7 7  Garage - internal 

78 Lycoming - Control 
area 

7 9  After accident 

80 0-5 miles TMl 

81 After accident x 
0-5 miles 

F 

Standard Deviation 

1 

13,423 

2 , 892 
(2. 88 )  

5 , 399 
(3. 13)  

-6 , 016 
(-4. 49)  

9 , 641 
(4. 84)  

-4 , 901 
(-4. 2 2 )  

-447 
(-3. 34)  

2 , 962 
(4. 2 3 )  

8. 09. 
(5. 33)  

9.58 
(4. 50)  

2,  918** 
(2.  3 7 )  

2 , 680 
(2. 80) 

2 , 757 
(3. 7 2 )  

3 , 32 7  
(3. 7 1 )  

4 , 181 
(4. 2 5 )  

-332* 
(-1. 84)  

1 , 5 92 *  
( 1 .  7 7 )  

2 

15 , 1 2 9  

2 , 8 90 
(2. 8 9 )  

5 , 487 
(3. 19)  

- 6 , 10 7  
(-4 . 55 )  

9 , 595 
(4. 83)  

-4 , 85 9  
(-4. 20) 

-440 
(-3. 30) 

2 , 980 
(4. 2 7 )  

7 .  98 
(5. 2 6 )  

9. 54 
( 4. 4 9 )  

2 , 933** 
(2. 39)  

2 , 699 
( 2 . 8 2 )  

2 , 7 7 1  
(3. 7 5 )  

3 , 324 
(3. 7 2 )  

4 , 167 
(4. 2 5 )  

-325* 
(-1 . 81 )  

- 1  , 861** 
(2. 0 7 )  

. 818 . 819 

45. 26  45. 52 

5 , 511" 5 , 498 

Residual degreees freedom 242 

t Not significant . 

3 

33 , 025 

4 , 020** 
( 2 .  07)  

5 . 907** 
(2. 08) 

-5 , 843** 
(-2 . 41 )  

- 7 '  97 9** 
(2. 30) 

-4 , 555** 
(-2 . 5 2 )  

- 6 6 9  
( - 3 .  9 4 )  

5 , 033 
(3. 65)  

6. 99** 
(2.  60) 

4 , 506 
(3.2 5 )  

3 , 2 4 9  
(2 . 85 )  

2 , 939* 
(1. 8 2 )  

- 9 9 2  
( - 3 .  9 8 )  

4 , 555 
(2 . 65) 

2 7 6
t 

(0. 20)  

. 81 6  

16. 97 

5 , 64 9  

* Significant at the 5-10 percent level of  significance . 
** Significant at the 1-5 percent level of significance.  

4 

3 3 , 300 

4 , 02 0** 
(2. 07 ) 

5 ,  907** 
(2. 08) 

- 5 , 843** 
(-2. 41)  

- 7 '  97 9** 
( 2 . 30)  

-4 , 555** 
(-2.  5 2 )  

-669 
(-3.  94 ) 

5 , 033 
( 3 . 65)  

6. 99** 
( 2 . 60)  

4 , 506 
(3.  25)  

3 , 24 9  
( 2 . 8 5 )  

2 , 939* 
(1. 82 ) 

-992 
(-3. 98)  

4 , 555 
(2. 65)  

. 816 

16. 97 

5 , 694 

All other variables are significant at the 1 percent or better 
level of significance. 
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5 (linear) 6 ( log-log) 

19,421 3,8421 

3 , 268 
(3. 71) 

31. 1 ** 
( 2 . 5 3 )  

5 , 555 
( 3 .  98)  

- 6 , 562 
(-5 . 7 1 )  

8 , 836 
(4. 99)  

-5 , 181 
(-5 . 38 )  

-492 
(-4 . 85 )  

3 , 092 
( 5 . 11)  

7 . 56 
( 5 . 80)  

7 . 96 
( 4 . 4 0 )  

2 , 606 
(3. 34)  

3 , 27 3  
( 5 . 13)  

1 , 1 94 ** 
( 2 . 1 9 )  

3 , 463 
(4 . 66 )  

2 , 625  
( 3 . 2 6 )  

-471 
(-3 . 3 7 )  

2 , 205** 
( 2 . 5 5 )  

-368
t 

- 0 . 3 3 )  

0. 0504 
( 3 . 2 6 )  

. 1060** 
( 2 .  3 2 )  

0. 0752 
( 3 . 14)  

-0. 2095 
(-10.4 2 )  

0. 0729** 
( 2 . 38)  

-0. 0511 *  
(-1. 9 5 )  

-0. 1319 
(-7 . 86)  

-0. 1231 
(-3 . 4 6 )  

0. 3324 
(5.  62)  

0. 2321 
(5. 06) 

0. 1284 
(2. 95) 

o. 08 74** 
(2.2 6 )  

0. 0353 
( 2.68)  

0. 0591 
(4. 26) 

-0. 3546 
(-3. 4 5 )  

-0. 0049 
t 

(-0. 2 5 )  

-1 , 804** -0.0269* 
(-2 . 03)  (-1. 6 7 )  

1 , 17 7
t 

( 0 . 8 6 )  

. 801 

5 5 . 10 

5 , 608 

0. 0138
t 

(0. 5 8 )  

. 808 

5 7 . 6 7  

0 . 0 9 7 6  



over the 27 months preceding the accident. Over the 9-month period 
following the accident, neither of the two areas showed significant 
differences in explaining variations in the selling prices of houses 
(runs 3 and 4). Over the full time period the price of housing was 
significantly lower in the linear form of the model (run 5 )  for the 
0-5 mile zone, but in the log-log form this difference was less 
significant. 

The important question is : What accounts for the lower sales prices 
of houses in the 0-5 mile zone around TMI as compared to the control 
area? Could this possibly be due to the presence of the plant itself, 
the answer to which is the purpose of this task? 

We feel the existence of TMI is not the cause of lower property values 
in the 0-5 mile zone. Our reasons are twofold. First, the independent 
variables in a regression equation do not necessary explain cause and 
effect relationships even when they are significant. All we can say 
is that housing values are lower in the 0-5 mile zone. (We can j ust 
as readily say that they are lower in the Middletown-Goldsboro-Royalton 
area). Ho�sing in this area traditionally has been of lower value, 
because of its age and poorer maintenance, than housing in the greater 
Harrisburg area. We suspect the lower quality housing in general in 
this area predates by many years the existence of TMI. 

Our second reason is more powerful. Looking at equations 2 and 4, we 
see that the binary variable 80, 0-5 miles TMI, was significant before 
but not after the accident. If the proximity of TMI explained lower 
housing values within 5 miles of the plant before the accident,il then 
after the accident one would surely expect variable 80 to have even 
stronger significance and/or a higher coefficient value. But the 
opposite occurs ; the variable was not significant in the "after" 
equation (number 4). Therefore, reasons other than proximity of the 
plant must explain the lower housing values before the accident. 

Equation 6 has exactly the same data base as equation 5 but uses the 
log-log functional form of the regression rather than the linear form. 
This was done to see if the log-log form "fits" the data better ; if so, 
it would explain more of the variation in selling price and provide 
somewhat more robust answers to the questions with which we are 
concerned. 

The R2 of .808 for the log-log form of the model is only a slight 
improvement over the R2 of .801 for the linear form. Although a few of 
the independent variables are not significant in both equations, the 
ones that do appear in both generally have about the same relative 
magnitude. The results of the two functional forms are so similar 
that there does not appear to be any particular advantage in using 
one over the other. In subsequent regression analyses we continue 
to check the log-log against the linear form. 

i/ The plant became operational in September, 19 74. 
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Our conclusions insofar as this part of Task A is concerned is that 
before the accident there is a difference in housing values between the 
Lycoming control area and the 0-5 mile zone around TMI ; that the lower 
values in the 0-5 mile zone are due to long term economic development 
trends characte7istic of the area rather than due to the presence of 
the TMI plant.&. 

Let us now turn to a comparison of Lycoming control area to the broader 
Harrisburg Market area, the 10-25 mile zone around TMI . This step, 
although reported here, was actually done in the latter stages of the 
study to support the work in Task D ,  where it was felt the 10-25 mile 
zone might be an ideal control area for predicting sales means by 
quarters and months for the 0-5 and 5-10 mile zones (the impact zones) 
around the plant. 

Table 2 . 4  shows the regression results. As before, the independent 
variable is the real selling price of houses. The data set includes 3 6  
months before and after the accident in the Lycoming control area and 
the 10- 2 5  mile zone around the plant. Variable 78 , Lycoming Control 
area, is entered as a binary (dummy) variable, as is also variable 7 9  
(after accident). Variable 8 7  (Lycoming Control) x (after accident) is 
entered as an interaction variable.l/ All the coefficients have the 
expected signs and their magnitudes appear reasonable. The equation 
explains 7 7  percent of the variation in housing prices. Variable 2 4 , 
"two-family house," refers to a house in which are rooms for a second 
family, or to duplexes which sell as a single unit. Variable 78 , the 
Lycoming Control area, when entered as a dummy variag}e was not signifi­
cant at the 10 percent level, although it was close.- Likewise 
variable 7 9 , the time period after the accident, was not significant. 
When these two variables were interacted there was still no significance. 
We conclude from the regression results in Table 2 . 4  that housing prices 
in the Lycoming Control area do not differ significantly from those in 
the 10-25  mile zone around TMI , either before or after the accident. 
These findings lend �ypport to the use of the Lycoming area as a control 
area in this study.-

�/ Variables 79 and 81, the coefficients of which are shown in equations 
5 and 6 ,  will be discussed in detail in Task B. 

II For an excellent discussion of the use and interpretation of interacting 
two or more variables, see the text by McClave and Benson. 

�/ A t value of 1 . 64 would be needed for significance at the 10 percent 
level of significance. 
Some researchers have queationed the combining of two or more distinct 
housing market areas into a common data set to analyze hedonic price 
relationships. A recent study by Butler states that "the hedonic 
relationships of different metropolitan areas are considerably more 
alike than has generally been thought" (pp. 451 ) . 

15 



Tab l e  2 . 4  Regres s i on results comparing cont rol area to 10-25 mile area arount TMI , linear form 
o f  data be fore and after accident . 

R
2 

F , 

1 

2 

3 

7 

10 

12 

1 3  

14 

24  

25  

30  

3 7  

45  

4 6  

Variable 

Cons t ant 

House built before 1915 

Hous e built 19 15-1 9 3 3  

Hous e built 1 9 3 4-1946 

L o t  f rontage 

Low t r a f f i c  vo lume road 

House grade· - poor 

Pub l i c  s ewer 

House g rade - good 

Two- fami ly house 

Flood P l ain 

Hous e condi t i on - good 

D i s t ance big emp loye r 

Number f loors 

Number b a thro oms 

S t andard Deviat ion .  
Re s i dua l degrees freedom . 

t not s igni fi cant . 

Regress ion 
Coe f f i cient Variab l e  

( t  values ) 

1 1 , 813 

- 7 , 96 8  4 7  Area 1s t floor f t 2 

( -4 . 48 ) 

-5 , 09 9  4 8  Area 2nd floor f t 2 

(- 3 . 09 )  

-6 , 421 50 Built on s l ab 
(- 3 . 02 ) 
2 1 . 00t 53 Garage- att a ched 
(1 . 0 4 )  

- 1 , 460t 54 Garage- de t ached 
(-1 . 42 ) 

-9 , 5 13  5 5  Fireplace 
(-5 . 0 4 )  

1 , 706t 5 7  Cent ral air condi t ioning 

( 1 . 3 4 )  

8 , 9 7 1  5 8  Mo dern ki t chen 
( 4 . 0 8 )  

5 , 260* 6 3  T a x  r a t e  
(1.  7 3 )  

-6 , 9 9 9 * *  6 5  No . bedrooms 

(-2 . 30 ) 

3 , 2 3 2 ** 6 6  Are a l o t  f t 2 

( 2 . 20)  

-201  7 7 Garage- inte mal 
(-2 . 66 ) 

2 , 816t 78 Lycoming- control area 
( 1 .  40)  

2 , 69 3  7 9  Af ter accident 
( 2 . 8 7 )  

8 7  ( Ly coming ) ( a f ter accident ) 

* S igni fi cant at the 5-10 percent leve l o f  s igni fi cance . 
** S i gni fi can t  at the 1-5 percent level of s i gn f i cance . 

Regress ion 
Coeffi cient 

(t value s )  

11 . 7 9 
( 5 . 51 ) 

4 . 8 4 * *  
( 1 .  98 ) 

-1 , 87lt 
(-1 .  33 ) 

3 , 154 
(3 . 82 ) 

895t 
( 1 . 1 4 )  

3 , 314 
( 3 . 1 3 )  

5 , 86 7 
( 2 .  9 1) 

2 , 6 38 
( 2 . 7 5 )  

- 240 
( - 3 . 5 6 )  

1 , 01 2 t  
( 1 . 4 3 )  

o . o65t  
( 1 . 1 7 )  

3 , 40 6  
( 3 . 18 )  

-1 , 649t 
(1.  2 6 )  

- 3 7 4 t  
(-0 . 32 ) 

4 9 2 t  
( 0 . 2 5 )  

a l l  o ther variables are s i gnifi cant a t  the 1 percent o r  b e t t e r  leve l o f  s i gni f i cance . 
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2.8 TMI Effec ts Before Accident 

We now turn our attention to the main purpose of Task A, that of 
determining if the presence of the plant had any positive or negative 
effects on the value of single family residential property in its 
vicinity . Our data set includes 440 valid single family residential 
property sales in the 0-25 mile zone around the plant over the 2 7  
months preceding the accident. Two regressions were performed on the 
data. In the first one, variable 31 "distance to TMI" was allowed to 
remain in the stepwise regression equation . In the second regression 
equation, variable 80 , " close to TMI" (0-5 miles) was entered as a 
binary variable. The results of the regression equations are shown in 
Table 2.5. 

The variables in all three equations show the expected signs and the 
magnitudes of the coefficients appear reasonable. Between 7 6  and 7 8  
percent of the variation in selling prices is accounted for by the 
independent variables. The degree of consistency of significance of 
the variables between the three equations is reasonable. The log-log 
equation ( # 3 )  appears to account for variation in prices somewhat better 
than the linear equations, but the greater difficulty in interpreting 
the coeffi cients more than counter balances this slight advantage. 

Although neither of the constants in the two linear equations are 
significant, a troublesome point occurs with the constant in equation 
1 ,  which is a negative $435 , as compared to a positive $ 2 , 140 constant 
for equation 2 .  Since the magnitudes of the coefficients in equation 1 
match closely with the corresponding coefficients in equation 2 ,  excep t 
for the last variable in each, one must therefore look to these last two 
for an explanation. These last variables are "distance to TMI" for 
equation 1 and "close to TMI" for equation 2 .  The signs of both are 
what one should expect. The coefficient for "distance to TMI "  is 
$163 , which means that property values are expected to increase by 
that amount for each mile the property is located from the plant. The 
distance zone for the " close to TMI" variable is 0-5 miles. Multiplying, 
$ 163 x 5 = $815 , and adding to this the constant (- 4 35 ) yields $ 380 . 
Adding the coefficient for "close to TMI" in equation 2 (-1732 ) to the 
constant (2140) yields $408 , a value quite close to the $ 380 for 
equation 1 .  We performed this exercise to point out that not much 
meaning should be placed on the sign or value of the constant term. 

2 . 9 Conclusions 

Before the accident, did the presence of TMI have an adverse effect 
on nearby residential property values? The high significiance of the 
"distance to TMI" variable in equation 1 would indicate that it might 
have. Substituting the " close to TMI" variable for the "distance" 
variable, as was done in equation 2 ,  yields a coefficient that is 
significant at only the 5-10 percent level of significance. The log­
log form of equations 1 and 2 yield (a) a "distance to TMI "  coefficient 
significant at the 5 percent level, which is not shown in Table 2 . 5  and 
(b) a " close to TMI" coefficient which is not significant at the 
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Table 2 . 5  Regress ion results for TMI s tudy area (0-25 mi les ) before the acc ident . 

Regre s s ion Coe f f i cient 

Variab le 1 ( linear) 2 ( linear ) 

Cons tant -435 2140 . t 

1 House built b efore 1915 -6 , 135 -5 , 900 
(-4 . 4 3) (-4 . 20)  

2 Hous e built 1915-1933 -4 , 603  - 4 , 482 
(- 3 .  36 ) (- 3 .  2 5 )  

3 House built 1934-1946 - 3 . 426* - 3 , 055*  
(-1 . 86 ) (-1 . 65 )  

5 House built after 196 8  2 , 564** 2 , 633** 
( 2 . 14) ( 2 . 19)  

7 Log frontage 4 8 . 54  46 . 6 3 
( 5 .  78)  (5.  53)  

9 Road-paved 3 , 4 70t 3 , 354t 
( 1 . 5 5 )  ( 1 .  4 9 )  

1 2  House grade-poor -6 , 833 -6 , 896 
( - 3 .  60) ( - 3 .  61)  

13 Pub l i c  s ewer 3 , 493 3 , 513  
( 3 . 4 2 )  ( 3 . 31)  

14 House grade- good 9 , 380 9 , 230 
( 4 . 19 ) (4 . 10 )  

1 6  Airport noise - 2 , 5 7 1* -2 , 653* 
(- 1 .  80)  (-179)  

24  Two- family house 6 , 330** 6 , 517** 
( 2 . 5 1 )  ( 2 . 5 7 )  

2 9  House Cond ition - poor - 3 , 646 - 3 , 85 3  
( - 3 . 01)  ( -3 . 1 7 )  

: � ; : ..: :  � = : ,. 

(t values ) -L 
3 ( log-log ) �ar���

-
le 

3 . 1996 

-0 . 0730 45  Number floors 
( - 3 . 51)  

- 0 . 0475** 46 Number bathrooms 
(-2 . 3 3 )  

-0 . 0681** 4 7  Area 1st f loor -
(-2 . 50)  

0 . 0264t 48 Area 2nd floor -
( 1 .  48)  

0 . 1579  5 3  Garage-attached 
( 5 . 6 6 )  

0 . 0579* 55 Fireplace 
( 1 .  75)  

-0 . 2264 57  Cent ral Air Con d .  
(-8 . 0 4 )  

0 . 0484 5 8  Modern Kit chen 
( 3 . 1 2 )  

0 . 0594* 6 3  Tax rate 
(1.  81)  

-0. 0 3 7 2* 65 No . bedrooms 
(-1 . 70)  

0 . 0917** 6 7  Garage- internal 
( 2 . 48)  

-0 . 1241 31 Dis t ance to TMI 
(-6 . 9 3 )  

f t
2 

f t
2 

30 Hous e Condit ion - good 3 , 815 3 , 651 0 . 02 30t 80 Close to plant (0-5 miles ) 
( 2 .  73)  ( 2 . 60)  

R
2 

. 767  . 7 64 
F 4 6 . 42  45 . 74 
Standard Deviation 7 , 360 7 , 402 
Res idual degrees freedom 410 410 

t No t s igni f icant . 
* S ignif icant at the 5-10 p ercent l evel of signif icance .  

* *  S ignif icant a t  the 1-5 p ercent l evel o f  s ignificanc e .  

( 1 . 1 2 )  

. 782 
50 . 61 

. 1090 
410 

All o the r var iables are s ignif icant at the 1 p ercent o r  better level o f  s iga i f ic.:mc e .  

Regress ion Coeffi cient ( t  values ) 

1 ( linear) 2 ( l inear ) 3 ( log-log ) 

4 , 169** 4 , 125** 0 . 0154t 
( 2 .  31)  (2 .  2 7 )  (0 .  3 9 )  

2 , 330 2 , 294 0 . 2028 
( 3 . 00)  ( 2 . 93)  ( 3 . 11 )  

1 1 . 26 1 1 . 35 0 . 3202 
( 5 . 9 2 )  ( 5 . 9 3 )  ( 5 . 78)  

0 . 5 12t 0 . 635t  0 . 0156t 
(0.  24)  ( 0 . 30) ( 1 . 12)  

2 , 298  2 , 302  0 . 028* 
( 3 . 20)  ( 3 . 19)  ( 1 .  71)  

3 , 5 7 1  3 , 559 0 . 0318** 
( 3 .  8 7 )  ( 3 . 81)  ( 2 . 30)  

5 , 6 84 5 , 956 0 . 0430t 
(3.  0 2 )  ( 3 . 16 ) ( 1 .  5 6 )  

2 , 739 2 , 4 71** 0 . 0517  
( 2 . 6 9 )  ( 2 . 4 3 )  ( 3 . 4 7 )  

-168 -165 -0 . 1556 
(- 2 .  83)  (-2 . 7 1 )  (-2 . 6 9 )  

7 7lt 768t 0 . 0076t 
( 1 .  40)  (1.  38)  ( 0 . 9 3 )  

1 , 355t 1 , 66lt 0 . 0 762t 
(1.  33)  ( 1 .  63)  (1 .  3 6 )  

163  
( 2 . 84) 

-1 , 732* -0 . 0175 
(-1 .  8 2 )  (-1 . 2 5 )  



10 percent level. Based on these re gress ion results, we have evidence 
that property values near the plant, at least within 5 miles, are some­
what lower than values for more distant properties. But are these lower 
values the result of the TMI plant itself, or are they the result of 
economic trends and the characteristics of residential development over 
many decades in that area? Regression analysis does not necessarily 
explain cause and effect ; it only shows the existence of certain re­
lationships. Much more detailed knowledge of a situation is needed for 
a researcher to make j udgements on the reasons for certain relationships . 
Based on our knowledge of the area, we feel that the lower values near the 
plant reflect primarily the historic trends in development that have 
occurred there. This view seems to be supported by the data in Table 2.6 
which shows the mean sales and ages of houses included in the data base 
for the 0-5 and 6-25 mile zones around TMI and for the time periods 
before and after the accident. 

Table 2 . 6 Mean real sell ing prices and ages of houses in sample, 
by distance zones and time periods. 

Before Accident After Accident 

0- 5 $27,916 $ 2 7, 9 5 5  
n = 202 n = 7 0  

Mean real price 
6-2 5 $ 34,053 $ 34,15 7 

n = 2 38 n = 7 3  

0-5 4 7  4 6  
Mean age (years) 

6- 2 5  4 0  3 7  
==== === - -====================================:======= '============ 
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III. TASK B 

3.1 Introduction 

The purpose of this task is to determine what effects , if any , the 
accident had on residential property values in the greater Harrisburg 
area during the remainder of 19 79 . The same multiple regression method­
ology is used here as was used in Task A. The data base most applicable 
in this task is all sales in the 0-25 mile zone around the plant after 
the accident , i.e. , the last 9 months of 19 7 9 .  In some of the regressions 
the earlier data base , i . e . sales in the 2 7  months preceding the accident , 
is combined with the after accident data. When this is done , the binary 
independent variable "after accident" is inserted and also is interacted . 
with another binary variable "close to TMI . "  

The first part of this task is to determine if there were any overall 
effects in the region , with particular attention given to the area close 
to the plant (0-5 miles) and to any relationship between magnitude of 
effects and distance from TMI , the latter being a key independent 
variable . The second part of this task examines the data to see if 
there might have been any "directional" effects on property values . 
Perhaps properties downwind from the plant , generally those to the east , 
might be more discriminated against by prospective buyers than properties 
to the west. And finally , this task examines the data for any likely 
effects that were not evenly distributed among the different value classes 
of properties . Perhaps most of the adverse effects , if any , were sustained 
by high valued properties , whereas low or medium valued properties were 
not affected. 

3 . 2 Regression Results : Overall Effects 

The results of five multiple regression equations are given in Table 3 . 1 .  
In the first two equations the data base includes properties sampled after 
the accident ; in the last three equations properties sampled before and 
after the acc ident are included . Equation 5 is the log-log form of the 
model ; the other equations show the linear form . 

In all of  the equations the coefficients display the expected signs. 
The amount of variation in selling price explained by the regres sions 
(R2) is high . Because of the much broader data base in equations 3-5 , 
there are more significant variables in these three equations than in 
the first two . Among the three "before and. after" equations , the log­
log form has somewhat better explanatory power than the linear form . 

Most of the variables that are not asso ciated with either the TMI plant 
of the accident (the last five variables listed have these as sociations) 
are quite self explanatory . One can easily identify those that are the 
most important . However , there are several that have been bothersome 
in this analyses and that require further discus s ion . 

Variable 21 , "trees on lot , "  was significant (at the 1-5 percent. level) 
only in the "after" accident equation ; it was not s ignificant in the 
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21 Trees on lot 

24 Two-family house 

25  Flood plain 

2 9  House condition - poor 

30 House condition - good 

45  Number floors 

4 6  Number bathrooms 

2 4 7  First floor - ft 

48 Second floor - ft2 

53  Garage - attached 

54 Garage - detached 

55 Fireplace 

5 7  Central air conditioning 

58 Modern kitchen 

5 9  Stone exterior front 

6 3  Taxes 

65  Number bedrooms 

7 7  Garage - internal 

31 Distance to TMI 

7 9  After accident 

80 Close to TMI (0- 5 miles ) 

81 (After accident) x (Close to TMI) 

82 (After accident) x (Distance to TMI) 

F 
Standard Deviation 
Residual degrees freedom 

3 � 5 98** 3, 206** 
(2.31) (2.05) 

-5 , 7 2 6 *  
(-1. 71) 

-8 , 25 7  
(- 2. 68) 

-4 , 033* 
(-1.89) 

4 , 782** 
(2. 09) 

2 , 239t 
(1. 60) 

3 , 361** 
(2.3 5 )  

3 , 2 90** 
(2.52) 

4 , 44 7  
(2.84) 

4 , 7 7 9t 
(1. 41) 

2 , 864 ** 
(2.15) 

-205* 
(-1.93) 

1 , 192t 
(1.30) 

5 , 433  
(2. 91) 

lOSt 
(1. 07 ) 

.83 3 
19.50 

6 , 590 
113 

-5 , 510* 
(-1. 67) 

-8 , 632 
(-2.83) 

-4 , 152*  
(-1. 96) 

3 , 968* 
(1. 71) 

2 , 216t 
(1. 60) 

10.11 
( 3 . 5 2 )  

3.141** 
(2. 21) 

2 , 965** 
(2. 27) 

4 , 4 54 
(2.89) 

4 ,  n ot 
(1. 4 3) 

2 , 7 30** 
(2.07) 

- 2 4 7 * *  
(-2. 30) 

1.212t (1 . 34) 

5 , 112 
(2. 7 5) 

-2.950* 
(-1 . 91) 

.83 7 
20.02 

6 , 519 
113 

Variables entered but had "t" values less than 1. 00. 

2 75t 
(1. 63) 

-3 . 202*  
(-1 .  84) 

-3.6 91 
(-3 . 52) 

3 , 34 9  
(2 . 88) 

3 , 254 ** 
(2.2 5) 

2.210 
(3.28) 

10 . 34 
(6.66 ) 

2 , 84 5  
(4.5 2 )  

1 , 289 ** 
(2 . 10) 

4 , 044 
(5 . 14) 

5 , 34 6  
(3 . 28) 

2 , 142 ** 
(2 . 4 5 )  

7 7 8t 
(1.11) 

-1 96 
(- 3.83 ) 

1 , 007 ** 
(2 . 1 9) 

2 , 341 
(2.66) 

163  (3 . 02 )  
924t 

(0 . 7 8)  

,-74t 
( -0 . 7 6 )  

.7 6 6  
58.14 

7 , 2 7 6  
551  

3 , 422*  
t l . 6 9) 

-3 , 414 * 
(-1.95) 

-3 , 901 
(-3.7 2) 

3 , 185 
(2.7 2) 

3 , 15 0** 
(2.16) 

2 , 1 90 
(3.24) 

10.34 ( 6 . 64 )  
1. 7 3t 

(1. 02) 

2 , 817 
(4.4 6) 

1 , 168* 
(1. 88) 

4 , 007 
(5.05) 

5 , 52 0  
(3.3 8) 

1 , 952** 
(2.24) 

9 2 6t 
(1 . 33) 

-203 '(-3. 86) 

1 , 018** 
(2.2 0) 

2 , 551 
(2. 90) 

12.6 0t 
( 0.01) 

-2 , 13 6 ** 
(-2.4 2) 

334t 
(0 . 23) 

.7 65 
5 7.7 7 

7 , 2 94 
5 5 1  

t Not s ignificant with "t" values greater than 1. 00 , except last 5 variables_. 
* Signif icant at the 5-10 percent level of significance. 

** Signif icant at the 1-5 percent level of signif icance. 

o .  0585 * 
(1 . 92 ) 
-0.0447 * 
(1 . 68 ) 

-0 . 1249 
(- 7.84 ) 

0.0185t 
(1 . 04 ) 

0 . 1854 
(3 . 19) 

0. 2 914 
1: 6·.· 00 ) 

o .  0211 * 
(1. 99) 

0.0894 ** 
(2.34) 

0.0631 * 
{1. 66 ) 

0.0366  
(3. 04 ) 

o. 0405 * 
(1. 65) 

0.04 23 
(3.21 ) 

0. 0218 ** 
(2 . 0 4 )  

-0 . 2317 
(-4 . 5 6 )  

0 . 0 1 3 7 * *  
{1. 9 7 )  

0 . 7 9 9t 
(1. 61) 

0 . 0385 ** ( 2 . 2 7 )  
-0 . 0081t 

(...; 0 .  24) 

0.0102t 
(0. 30) 

.7 87 
65.83 

. 1107 
551 

All other variables are significant at the 1 percent or better level of significance. 

NOTE : No entry appears for variables not entered in the equation. 



' 'before" accident or ' 'before and after" accident equations . We have 
no good explanation for this and feel that it is probably a perturbation 
in the data , although it might be signalling a shift in consumer tastes 
or preferences towards lots with trees. Whatever the cause , it is not 
related to the TMI accident and the issue at hand . 

Variables 16 and 25 ,  "airport noise" and "flood plain , " respectively , 
have presented problems. There are two airports in the Harrisburg 
study area , the principal one , Harrisburg International , being located 
quite close to TMI. We obtained maps showing noise contour intervals 
for the flight paths of these two airports, and identified all property 
sales that fell within the NEF 30 noise contour lines .!/ There were 
10 such sales after the accident and 4 1  before . 

Properties that were located on the flood plain were also identified 
from flood plain maps. There were 7 such property sales after the 
accident and 15 before. The troublesome fact is that in much of the 
area the flood plain is coincidental with the area experiencing local 
aircraft noise , and a fair portion of these areas are also located quite 
close to TMI . It was for this latter reason that, although there is 
some difficulty in explaining the significance of these variables as will 
become apparent shortly , it was felt important to include them in the 
regressions. To have eliminated them would have made it more difficult 
to accurately interpret the effects of the accident . 

The airport noise coefficient is not significant after the accident but 
is significant at the 5-10 percent level before the accident (equation 
3 ,  Table 3 . 1  and equations 1-3 in Table 2 . 5 ) . Discussions with FAA 
personnel prompt us to offer two possible explanations for the noise 
coefficient becoming non-significant after the accident : (1)  there are 
fewer flights now than formerly because of higher fuel prices ,  and (2 ) 
noisier aircraft have been replaced with quieter aircraft to conform 
with federal noise regulations . Both of these reasons are only 
coincidentally time related to the accident ; neither of them came about 
because of the accident. 

The flood plain coefficient is highly significant after the accident , 
is not significant in the ' 'before accident" regressions (Table 2 . 5 ) , 
and is barely significant (5-10 percent level) in the ' 'before and after " 
equation in Table 3 . 1 . It is difficult to explain why this variable is 
significant after the accident and not before , particuarly since there 
was not a recent severe flooding episode on the Susquehanna River that 
would make people cautious about buying homes near the river. We talked 
to a realtor and several people in state agencies in Harrisburg and two 
explanations can be offered : ( 1 )  Over the past year or so there has 
been a concerted ef fort on the part of state and federal agencies to 
encourage communities and homeowners to take advantage of federal flood 
insurance ; and (2 ) in response to recent consumer protec t ion legislation , 
realtors must now fully advsie prospective purchasers about any faults 

!/Noise contour lines were obtained from a study by Pennsylvania 
Department of Transportation . 
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or potential hazards associated with specific properties. Either or 
both of these reasons might have increased consumer awareness of the 
p0tential hazards from flooding, and be reflected in the market price 
for such housing. 

Let us now turn our attention to a discussion of the last 5 variables 
in Table 3 . 1 , those that deal directly with TMI and the accident. 
Variable 3 1 ,  "distance to TMI," is not significant after the accident 
(equation 1 ) , but in the "before and after" equations it is highly 
significant in the linear equation (No. 3 )  and significant at almost 
the 1 percent level in the log-log equation (No. 5 ) . However , in all 
of the ' 'before and after" equations , the binary variable "after accident , " 
(No. 7 9 )  is not at all significant. This means that there were no 
significant differences in the real prices of houses in the two time 
periods. Moreover, when variable 3 1  is interacted with variable 7 9  
(distance to TMI x after accident) in equations 3 and 5 ,  to produce 
variable No. 82 , the coefficients have no significance. This indicates 
that even though distance to TMI may be a significant variable in 
explaining variations in the price of housing , these differences are 
not related to the accident. The significance of the "distance to TMI " 
variable relates to before the accident, but if the accident itself did 
not affect residential prices , how possibly could the TMI plant before 
the accident have had an adve�se effect on prices? We felt it did not , 
and that this variable is actually reflecting the housing market in the 
Middletown-Steelton-Highspire area south of Harrisburg in which older 
and lower value houses predominate. 

Variable 80 , "close to TMI" (0-5 miles) ,  is significant at the 1-5 
percent level in equation 4 ,  but when interacted with variable 7 9  
(after accident) in the form of variable 8 1 ,  the coefficient loses all 
significance. In this case , "close to TMI " is picking up some of the 
same variation reflected in "distance to TMI " and the same logic in 
interpretation applies. 

Based on the regression results as shown in Table 3 . 1, we must conclude 
that the TMI accident had no adverse effect on the price of single 
family homes within 25  miles of the plant over the remainder of 19 7 9 . 

3 . 3  Regression Results : Directional Effects 

In this section we are concerned with the distributional nature of any 
possible effects in terms of the direction from TMI. For example , it 
is conceivable that properties to the east of the plant (to the lee of 
the plant from prevailing winds) experienced some adverse effects , 
while properties to the west may have realized gains , the two offsetting 
each other yielding net effects of zero for the area analyzed as a whole. 

Four quadrants , north , east, south , and west, were identified , the 
boundaries of which followed river, stream , and municipal boundaries in 
a general northeast , southeast , southwest , and northwest direction from 
the TMI plant. The data base was the same as that used in the previous 
portions of this task , i.e., a sampling of property sales in the 
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0 -25 mile zone around the plant from 19 7 7-7 9 ,  inclusive. The quadrants 
were entered in the regression equations as binary (dummy )  variables. 
All regress ions were performed using the linear form of the model. For 
each quadrant , three regression analyses were made based on three sub­
sets of the data : before the accident , after the accident , and before 
and after the accident. For each quadrant , the "before " . equation was 
the same as equation 2 in Table 2.5 ,  the "after" equation was the same 
as equation 2 in Table 3.1 , and "before and after" equation was the 
same as equation 4 in Table 3.1 except for the entry o.f the quadrant 
dummy variable . In each case , the signs and magnitudes o f  the coeffi­
cients and the level of significance for each variable were very similar. 
For this reason ,  we will report only those variables that contribute to 
an understanding of the effects within quardants , omitting the other 
variables that are so similar and which would be needless repetition. 
The results are shown in Table 3.2. 

Taking the variables in order and discussing the meaning o f  the 
coefficients , we see that "after the acc ident" (variable 7 9 )  was not 
significant in any of the four ' 'before and after" equations (3 , 6 , 9 ,  and 
12). It should be pointed out that this variable , as well as variables 
80 and 81 , refer to the data set for the entire study area and therefore 
cannot be interpreted in terms of a specific quadrant. Variable 80 , 
"close to TMI , "  is at times significant and always negative , which of 
course conforms to the regression results reported in previous sections. 
Interacting these two variables produc.es no significant results 
(variable 81) , which also agrees with earlier findings. 

The quadrant variable (83-a binary variable) is the one most relevant 
to our concerns in this section. In the East and West quadrants, the 
coefficients are mostly positive , the only exception being in the west 
quadrant after the accident , but in all cases the coeffic ients are not 
significant. This means that residential properties in those quadrants , 
both before and after the accident, did not sell for prices that were 
significantly higher or lower than prices for properties in the area as 
a whole. 

In the North quadrant , however , properties did bring lower prices before 
the accident (equation 1) but not after the accident (equation 2 ) . On 
the average , the lower prices amounted to about $3 , 40 0. The North 
quadrant includes Middletown , Steelton , Highspire , and much of the City 
of Harrisburg ; thus lower prices in this quadrant are not surprising. 
The fact that after the accident the coeffic ient for the North quadrant 
was not s ignificant (though still negative) precludes the likelihood 
that the accident had any negative effects on house prices. If anything , 
one might surmise that the accident might have had a pos itive effect in 
that it reduced the amount by which prices in the North were lower than 
the rest of the region , but of course a number of other reasons might 
j ust as readily explain this change in the coefficient. Because the 
coefficient is not significant , little weight should be attached to its 
importance. 

In the South quadrant , the coefficients for variable 83 are positive but 
only the "before and after" coefficient (equation 9 )  is s ignificant (at 
the 5 -10 percent level). 
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Table 3 . 2 Regression result s :  Determining effects within quadrant s .!/ 

Re2ression Coefficients ( t  values )  
North East South 

�/ J �I I B + �/ B I A l a + A  B I A 
Variables 1 I 2 I 3 4 I 5 I 6 7 I 8 

79 Af ter acc ident 206t 37 . 6t 
(0 . 21)  (0 . 04 )  

80 Clo se t o  TMI -879t -4 , 651** -1 , 850t -2 , 078** -2 , 7 78** -2 , 45 9  -1 , 333t -2 , 334t 
(-0 . 64 )  (-2 . 2 7 )  (-1 . 4 9 ) (-2 . 03 ) (-1 . 64 ) (-2 . 58)  (-1 . 34)  (-1 . 45 )  

83 Quadrant -3 3 . 92 -1 , 7 94t -3 , 02 6  1 , 013t 572t 520t 1 , 869t 1. 758t 
(-3 . 04 ) (-0 . 88)  (-3 . 15 )  ( 0 . 90) ( 0 . 2 9 )  ( 0 . 5 3 )  ( 1 .  4 3 )  (0 . 84 )  

81 After x close 162t 365t 
(0 . 09)  ( 0 . 2 4 )  

84 Clo se x quad . 600t 3 , 888t 1 , 267t 2 , 085t -663t 1 , 1 918t -3 , 230t -6 , 6682 
( 0 . 32)  (1 . 40)  (0 . 7 7 )  (1 . 1 2 )  (0 . 21)  (1 . 1 2 )  (-0 . 8 5 )  (-1 . 88 )  

8 5  After x close x quad -34 . 4t 75lt 
(-0 . 02 ) ( 0 . 2 9 )  

R2 
. 7 7 . 84 . 7 7 . 7 7 . 84 . 7 7 . 7 7 . 84 

F 44 . 21 18 . 7 9 53 . 7 7 43 . 32 18 . 41 5 3 . 01 4 2 . 88 1 9 . 10 

Standard Deviation 7 , 314 6 , 51 9  7 , 241 7 , 3 71 6 , 575  7 , 281 7 , 4 00 6 , 474 

Degrees freedom 408 111 548 408 111 548 4 08 111 

t No t signif icant.  
"' Significant a� the 5-10 percent level of s ignificance . 

"'"' Signif icant at the 1-5 percent level of signif icanc e .  
All other variables s ignificant at the 1 percent or better level o f  s ignificance.  !I Only a port ion of the variables are shown in this table . See text for explanat ion . 

:!;/ B = before acciden t ;  A = after accident ; B + A = before and after accident . 

West 
I B + A  B I A I B + A  
I 9 10 I 11 j_ 12 

-14lt 6 . 76t 
(-0 . 14 )  ( 0 . 07)  

-1 . 640* -1 , 2 7 6t -3 , 133* -1 , 7 67 *  
(-1 . 80)  (-1 . 20)  (-1 . 80)  (-1 . 80)  

2 , 321** 1 , 107t -257t 742t 
(2 . 11 )  ( 0 . 8 7 )  (-0 . 10)  ( 0 . 66)  

585t 154t 
( 0 . 40)  (0 . 10)  

-4 , 23lt 1 , 8 32t 7 66t -1 , 592t 
(-1 . 17 )  (-0 .  91) ( 0 . 2 2 )  (-0 . 87 )  

174t 505t 
(-0 . 04 )  ( 0 , 20) 

. 7 7 . 7 6 . 84 . 7 7 

53 . 04 42 . 71 18 . 4 0 52 . 48 

7 , 2 7 9  7 , 411 6 , 57 6  7 , 309 

548 408 111 548 



Examining variab le 84 , in which close to TMI is interacted with a 
quadrant , we f ind that in all four quadrant s the coefficients are not 
significant for the ''b efore accident " equat ions as well as the ''before 
and after acc ident " equat ions . In the "after accident " equations , only 
in the South quadrant do we find a significant variable , a negat ive 
$6 , 682 significant at the 5-10 percent leve l .  The coeffic ient s  for 
variable 85 , which interacts  "c lose to TMI" "after the acc ident , "  and 
the "quadrant " over the whole data set , are not at all s ignificant in 
any of the f our quadrants . 

It is difficult to exp lain the -$6 , 682  coefficient in the south quadrant 
close to the p lant after the acc ident , part icular ly when it is refuted 
by the coeffic ient for variab le 85 in the "before and after " accident 
data set which had a t value of  only 0 . 04 . We should p o int out that 
there are only 8 observations in this geographical area . We cannot 
affirm that this ne gat ive e ffect is accident related or not . There may 
be some other factors operat ing in this marke t area that have not been 
accounted for in the equat ions . From field observations and County 
Planning Commissions reports  we know of one community near York Haven 
that is not sewered and contains mostly low value propert ie s  that for 
the most  part are converted small vacat ion homes . This might exp lain 
the larger negat ive value o f  the coefficient . 

Our conclus ions in this sect ion are that there is  no strong evidence to 
show that the accident had any effects , positive or negat ive , on 
property values when examined in terms of their direction from the p lant . 
However , after the acc ident within 5 miles of  the p lant in the South 
quadrant property values were about $6 , 700 lower than for the area as a 
whole . We are unable to state , however ,  that this is p o s itive ly due t o  
the acc ident a t  TMI . 

3 . 4 Regression Re sults : Value Class Effects 

In this part  o f  the s tudy we analyzed the data to see if we could 
uncover any d ifferential e ffects  among three value c las ses o f  resident ial 
properties : low, medium ,  and high . Not finding any strong evidence of  
any s ignificant effect s , positive or negative , when the data were 
analyzed for the area as a whole would indicate that this task was 
unnecessary , b ecause for a decrease to  occur in one value cla s s  it would 
have to be approximately offset by an increase in another c las s for ne t 
effects to be near zero . But performing this exercise should make our 
f indings more robus t . 

The parameters  o f  the value classes were se lected by use o f  a histogram 
for the 19 7 7  sales where the number o f  sale s ,  listed from the lowest  t o  
the highes t  value , were d ivided into three group s  of  equal numbers . 
De flators were then applied to the values delineat ing the group p arameters I so as to keep the sale s values in constant dollars from 19 7 7  through 19 7 9 . � 

2/For a more de tailed discuss ion o f  the select ion of  value clas se s and 
app l icat ion o f  de flators see Task E, Chapter VI . 

2 7  



For the beginning of 19 7 7  the value parameters for the three c lasses  
were : 

low 0 - $22 , 000 

medium $22 , 100 - $35 , 000 

high over $35 , 000 

Three regres sion runs were made u s in g  the California Statist ical pack­
age to ascer tain the signif icant va r iables for each o f  the three value 
c lasse s . The data included the full samp le of property values in the 
0-25 mile z one around TMI for the 19 7 7-19 7 9  period . The significant 
independent var iables for each value c las s were then used in the 
Stat is tical Analysis Sys tem re gress ion package . Three equat ions were 
specified for each value class : be fore acc ident , after acc ident , and 
before and after accident . Three b inary independent var iab le s  relating 
to TMI and the acc ident were entered into the regressions . The re sult s 
are given in Tab le 3 . 3 .  

Several observat ions should be noted about the results . The var iables  
important in exp laining var iat ions in prices differ wide ly b e tween the 
value clas ses . Sewer availab ility ; number of floors , bedrooms , and 
bathrooms ; central air condit ioning ; and lot size are important to the 
high value homes but not for the lower or medium priced home s , which is  
logical . There are only four important var iables which exp lain 
variat ion in low priced homes : house grade and cond it ion , floor area , 
and modern kitchen . The reason that there are fewer s ignif icant var i­
ables , in general , in the "af ter acc ident , "  equat ions is that there 
are considerab ly fewer properties  inc luded in the samp le . 

The coeffic ient s of  mos t  of  the s tatist ically significant variables 
have the expected signs and their magnitudes appear reasonab le . The 
percent of variat ion in selling pr ice exp lained by the independent 
variables  is reasonably good except for the medium valued homes where 
it is lower . This is not surpris ing in view of the restric ted value 
range of this class where litt le variat ion is expec ted . 

It is readily apparent that the accident had no e ffect on the low and 
medium priced homes : all the regre ss ion coefficient s  for variab les 7 9 , 
80 , and 81  are statist ically ins ignificant . Interpretat ion of the se 
coefficients  for the high value c lass home s is not as c le ar . Be fore 
the acc ident the price o f  a high value home within 5 mile s of TMI was 
not s tatistically dif ferent from the pr ice of such a home located 
farther away . But after the acc ident , high value home s  c lose t o  TMI 
sold for about $4 , 600 le ss than o ther high value homes , a f i gure s igni­
ficant at the 1-5 percent level o f  significance . However , in the 
regression for the ent ire time per iod the var iables "c lose to TMI , "  
"after the acc ident , "  and the interac t ion "c lose to TMI x after acc iden t "  
all have statistically insignificant coeffic ients . Thus the results  o f  
these two equat ions seem to . be giving inconsistent answer s .  Further 
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Table 3 . 3 Regress ion resul t s : Determining effects within property value classes . 

Re ress ion Coefficients 

Medium value Hi h value 
Variable B + A:  B A B A B + A  

Constant 12 , 414 1 0 , 756 1 2 , 230 2 5 , 14 2  21 , 073 22 , 42 2  9 , 6 7 6 * *  8 , 559t 1 1 , 3 9 7  
( 13 . 3 7 )  (4 . 05) (13 . 48)  (8 . 75  ( 6 . 64 )  (11 . 5 9)  (2.  24 ) (1 . 13 )  ( 3  . 1 3 )  

1 House buil t before - 3 , 688 -1 , 758t -3 , 235 -4 , 880** -6 , 64 6 *  - 5 , 4 5 6  
1915 (-4 . 9 6 )  (-1. 2 7 )  (-5 . 16 )  (-2 . 16 )  (-1 . 63 )  ( - 2 . 7 6 )  

2 .  House built 1915-1933 -3 , 49 2  -5 , 866 -3 , 657 -7 , 141** -3 . 116t -8 , 145 
(-5 . 06 )  (-4 . 07 )  (-6 . 1 9 )  (-2 . 3 2 )  (-0 . 6 1 )  (-3 . 21 )  

9 Lo t on paved road 2 , 883t 5 , 827 5 , 2 97 
(1 . 2 5 )  ( 3 , 28 )  (4 . 07 )  

1 2  House grade - poor -5 , 17 7  -7 , 07 5  - 5 , 7 33 
(-6.  7 2 )  (-4 . 4 7 )  (-8 . 36)  

13 Public sewer 4 , 8 9 5  -1 , 1 7 1  t 3 , 02 3  
( 3 .  6 5 )  (-0 . 5 9 )  ( 2 . 7 1 )  

14 House grade - good 1 0 , 0 6 2  -1 , 39 6t 7 , 5 9 9  
(4 . 9 1 )  (-0 . 3 0 )  ( 4 . 2 2 )  

29 House condition - poor - 2 , 320 0 3 , 573** - 2 , 501 
(-3 . 90) (-2 . 16 ) (-4 . 41)  

45 Number floors 7 , 358 6 , 5 7 9  7 , 06 6  
( 5 . 14 )  (2 . 68 )  ( 5 . 7 8 )  

4 6  Numb er bathrooms 2 ,.440** 2 , 761* 3 , 12 5  
(2 . 4 6 )  (1 . 6 0 )  ( 3 .  7 1 )  

4 7  First floor - ft
2 

5 . 46 8 . 82 6 . 00 3 . 83 2 . 23t 3 . 82 4 . 13 *  11 . 22 4 . 85** 
(4 . 44 ) ( 2 . 50) ( 5 . 08) (3.  3 3 )  ( 0 . 95)  (3 . 8 3 )  (1 . 7 2 )  (3 . 01 )  ( 2  . 4 9 ) 

48 Second floor - ft
2 

2 . 24 2 . 26t 2 . 18 
(2 . 7 3 )  (1 . 2 5 )  (2 . 99)  

49 Basement - ft
2 

7 . 10** 14 . 7 0** 8 . 56 
( 2 . 5 2 )  ( 2 .  21)  ( 3 . 38 

51 Full basement 1 , 530 2 , 105** 1 , 44 9  

floor finished ( 2 . 68)  (1 . 8 9 )  (2 . 99)  

5 7  Central a i r  cond it ioning 4 , 64 7  7 , 97 2 * *  4 , 51 0  
( 2 . 7 5 )  (1 . 82 )  ( 2 . 8 8 )  

5 8  Modern kitchen 3 , 4 7 3  7 75t 3 , 213 
(5. 60) ( 0 . 41) ( 5 .  38)  

63 Taxes -128 3 .  71t -113 
(-3 . 3 7 )  ( 0 . 04 )  (-3 . 3 2 )  

6 5  No . bedrooms 4 , 18 7  3 , 518* 3 , 68 2  
(4 . 06 )  (1 . 64 ) ( 3 . 97 ) 

66 L o t  area - f t
2 

0 . 094 0 . 099** 0 . 093 
( 3 . 2 4 )  (2 . 03 )  ( 3 . 8 1 )  

7 7  Garage - internal 1 , 781** l , OlOt 1 , 743 
( 2 . 2 0 )  ( 0 . 6 7 )  (2 . 5 9 )  

80 Close to TMI 3 8 . 86t 2 . 0lt -3. 72t -416t -437t -404t -1 , 048t -4 , 58 9* *  - 2 , 04 6 t  

(0. 0 7 )  ( 0 . 1 5 )  ( - 0 .  01 ) (-0.  7 3 )  (-0 . 45 )  (-0 . 7 4 )  (-0 . 7 9 )  (-2 . 2 7 )  (-1 . 6 0  

7 9  Af ter acc ident -786t 827t -41St 
(-0 . 94 ) (1 . 18) (-0 . 31 )  

8 1  Close x after 414 -267 -914 
(0 . 3 7 )  (-0 . 28 ) ( - 0 . 41 )  

R
2 

. 61 . 7 3 . 64 . 44 . 48 . 4 2  . 65 . 6 9 . 63 
F 26 . 60 1 1 . 28 3 0 . 64 9 . 84 3 . 22 1 0 . 6 7  24 . 08 8 . 03 2 5 . 15 
Standard Deviation 2 , 823 3 , 407 2 , 95 7  3 , 00 3  2 , 940 2 , 98 7  6 . 43 7  6 , 2 3 6  6 , 504 
Residual degree freedom 117 2 9  152 150 4 2  2 0 3  140 39 1 8 9  

t Not s ignificant . 
* Signif icant at the 5-10 percent level of s ignif icance . 

** Signif icant at the 1-5 percent level of s igni ficance . 
All other variables are significant at the 1 percent or better l evel o f  signif icance . 

1/ B = before acc ident ; A • after accident ; B + A • Before and after acciden t .  
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evidence t o  show the inconc lus ivene ss of  the interpretat ion for the 
- $4 , 600 coefficient is found in the coefficients in that equation for 
"house built 1915-1933 , " "pub lic sewer , "  and "house grade good . " The 
"house built 1915 -193 3 "  var iab le (�o . 2 ) , has a coefficient consider­
ably lower in magnitude than the same coefficients in the other two 
high value c lass equat ions . The signs of the other two var iables 
( sewer and good condition) are negat ive , clearly oppos ite to what we 
would expec t  and to the results for those coeffic ients in all other 
regres s ion runs . Moreover , all three of the coefficient s in this 
equat ion are not significant , another surprising result . Therefore , 
there mus t be  a high degree of multicollinearity in these variab le s  
in this equat ion , which makes an accurate interpretation o f  the result s 
almost impossible . For these reasons we feel much more re liability 
should be p laced on the result s as shown in the high value c lass 
equat ion based on before and after data . 

Our conclus ion for this part of  Task B is that there is no s trong 
evidence to indicate that the accident had any e ffects on the selling 
price of low ,  medium , or high value class propert ies . 

3 . 5  Literature Cited : 

PA Dep t .  o f  Transportation . Aircraft Noise Impacts for Harrisburg 
International and Capital City Airports . Bureau of  Advance P lanning , 
Statewide S tudies Divis ion , Harrisburg , PA , 1972 . 
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4 . 1  Intro duct ion 

IV . TASK C 

The purpose  o f  this t ask is to  predict sales values of  properties after 
the accident and compare these values to the actual market values by 
means o f  a s imulat ion technique that uses a regress ion equat ion based on 
actual market sales and assessed property values . The predic t ive regres sion 
equat ion was developed from actual sales data from January , 1 9 7 7 , to the 
time of the accident . Based on this equat ion , a market price was then 
predict ed for each sale that ac tually occurred after the accident as 
recorded up to the end of 1979 . Comparing the predicted with the actual 
market price and summing by distance zones and direct ional quadrant from 
TMI provides an addit ional check on the likely effects and adds to the 
robustnes s of the findings . To the best o f  our knowledge this technique 
has not been used before to predict property values . 

The data base includes all valid sales o f  single family residential properti e s  
within 25  miles of  TMI and the Lycoming control area a s  reported b y  the 
STEB for the years 1 9 7 7- 79 (see Table 4 . 1 ) .  Sampling rates are also given 
in this t ab le . Individual STEB sales values of less than $5 , 000 or more 
than $100 , 000 were eliminated because it was felt these were too unrepresenta­
tive o f  the population as a who le . 

Table 4 . 1  Number o f  sales used and sampling rate by t ime period and 
dis tance zone , Task C .  

Distance from TMI Lycoming 
Time Per iod 0-5 5-25 Control area 

Before accident 

Number sales 1 , 248 7 , 631 1 , 58 7  
Sampling rate (% )  1 00 25 100 

After acc ident 

Number sales 2 7 5  7 , 68 9  537  
Sampling rate (% )  100 100 100 

The dependent variab le was the actual sales price deflated to  the January , 
197 7 ,  base . A deflator o f  1 . 00 7  per month was used ; i . e . , each sale 
subsequent to January 19 7 7 , was divided by l . 00 7t , where t is the number 
of  months from January , 19 7 7 ,  to  the month o f  sale . 

Two independent variables were used : ( 1 )  the equalized assessed value o f  
the property sold , and ( 2 )  the effective tax rate . The actual assessed 
value of  each property was divided by the published assessment rat io , 
expressed as a percent , for the county in which the pro perty was locate d . 
For example , a property assessed at $10 , 000 with a county published rat io 
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o f  2 0 , has an equalized assessed value o f  $50 , 000 (10 , 000 7 . 2 ) .  Equaliz ing 
the assessed values corrects for assessment differences between counties but 
of course does not correct for assessment errors or differences within a 
county . The equalized assessed values used as an independent variab le in 
a way capture o r  reflect the "bundle" o f  independent variables used in the 
regression equat ions in Tasks A and B to describe the characterist ics of 
propert ies . 

The e ffec t ive tax rate variable is the property tax paid per $1 , 000 o f  market 
value . The mills o f  county , municipal , and s chool property taxes for each 
property were summed and the total tax obligat ion determined , which was 
then divided by the market value o f  the property and mult iplied by 1000 . 
Fo llowing our earlier example , assume the total millage is 90 . The ass es s e d  
value o f  10 , 000 times . 09 yields a tax o f  $900 , divided by the market value 
o f  $50 , 000 gives a dollar rate of . 018 , or an effective tax rate of $18 per 
thousand o f  market value . 

Property assessment s for taxing purposes are supposed to  accurately reflec t 
the t rue market values o f  properties . i f all assessments were accurate 
es t imates , then we could place a great deal of rel iance on this variable t o  
capture o r  reflect the many descriptors that were used {as independent 
variables ) in the two previous tasks . But we know that the quality or  
accuracy of  assessments  with regard to individual propert ies can vary 
considerably . For this reason we feel that much less wei ght or importance 
should be attached to  the findings here than in Tasks A or  B .  

An indicator o f  the quality o f  assessment s commonly used throughout the 
country is the coefficient of  dispersion , which really is a measure 
of individual assessment ratios around the mediam, as given by the following 
formula : 

Coe ffic ient o f  di spers ion 

where the mean deviation 

mean deviat ion 
median rat io 

sum of deviat ions 
number of sales 

For each property sold in a county , the assessed value is divided by 
the market sales price to get the assessment rat io . Thes e  are then 
arrayed in orde r ,  the median rat io selected , and then the deviat ions o f  
each from the median determined and summed . For  example , assume out o f  
5 sales the median rat io was . 40 and the sum o f  the individual deviat ions 
around this median was . 35 .  The mean deviat ion is then . 35 7 5 = . 07 .  
The coefficient of  dispers ion would be . 0 7 7 . 40 = 1 7 . 5  percent . 

We calculated a coefficient o f  dispers ion for each o f  the counties in which 
we have sales data and these are given in Table 4 . 2 .  A dispers ion coe f fic ient 
o f 20 or less  is generally cons idered to indicate good  quality assessments .  
As can be seen from the table , only one o f  our counties meets this standar d , 
Cumberland . 
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Table 4 . 2  Accuracy of  assessment as measured by 
dispersion coefficient s for count ies in 
study area for 1979  

19 7 9  
Dispers ion 

County Coefficient 

Adams 2 8 . 2  

Cumberland 2 0 . 9 

Dauphin 3 2 . 3  

Lancaster 2 9 . 5 

Lebanon 2 3 . 6  

Lycoming 2 5 . 5  

Perry 3 7 . 8  

York 3 3 . 6 

Using the before accident data , we developed regress ion equat ions for four 
dis tances zones around TMLh , for direct ional quadrants radiat ing out from 
TMI , and a combination of these two sets . Applying the regres s ion 
coefficient s  to the equalized assessed values and effec t ive tax rates for 
each property that sold after the accident we then predicted what its sale 
price should have been . Our regress ion equat ions accounted for from 5 0  t o  
80 percent of  the variation in sales prices . 

4 . 2  Results 

Subtract ing the mean values predicted by the regress ions from the actual 
mean market values for ee..ch of  the dis tance zones and quadrants around TMI 
gives the differences as shown in Tab le 4 . 3 . In the two nearest  distance 
zones around TMI (within 10 miles ) the differences between the actual and 
predicted prices after the accident were not significant . Propertie s  in the 
11 to 20 mile zone around TMI sold somewhat higher than we predicted , both 
o f  these differences being highly s ignificant at the 1 percent or better level 
o f  significance . We also performed this exercise on the control area , and 
found that the actual prices there were weakly significant ly higher than 
what we predicted . The fact that the s ign and magnitude  o f  the mean 
differences in the 0-5 mile zone and in the control area are quite s imilar 
lends some o up p o r t  to the s e l e c t i on of the a rea around �V i l l i ans p o r t  3 G  t h e  

!/ Distances for this task were calculated somewhat dif ferently than 
for Tasks A and B .  In tho se two tasks the actual dis tance in mile s  t o  
TMI from each sale property was determined . In this task , distances 
were determined on the bas is o f  the populat ion centroid for each 
municipality and how far it was from TMI . 
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Tab le 4 . 3 Mean actual market values after accident minus mean predicted 
values by dis tance zone and directional quadrants 

Mean difference ( $ )  
Standard error o f  mean 
t values 
Number sales 

Mean difference ( $ )  
S tandard error o f  mean 
t value 
number sales 

Mean dif ference ( $ )  
Standard error  o f  mean 
t values 
Number s ales 

Mean dif ference ( $ )  
Standard error of  mean 
t values 
Number sales 

Mean dif ference ( $ )  
S tandard error of mean 
t values 
Number sales 

t not significant 

Distance from TMI 

0-5 miles 

+5 97t 
(487 ) 

( 1 .  2 3) 
269  

6-10 miles 

-445t 
(307 ) 

(-1 . 4 5 )  
814 

11-20 miles 

+728 
(114 ) 

( 6 . 3 9 ) 
4 , 97 2  

> 2 0  miles 

+2 , 42 2  
( 2 64 )  

(9 . 17 )  
1 , 625  

Control area 

+515 * 
(253 ) 

( 1 .  76 ) 
530 

Direct ional Quadrant 

North 

Eas t 

-1 , 214 
( 1 7 8) 

(-6 . 82 ) 
1 , 94 7  

+1 , 686 
( 30 7 )  

( 5 . 49)  
849 

South 

Wes t 

+2 , 198 
(187 )  

(11 , 75 )  
1 ,  728  

+936  
(L02 ) 

( 4 .  6 3 )  
1 , 53 1  

* significant at the 5-10 percent level on two tailed t tes t . All other 
values significant at the 1 percent or  better level o f  signi ficance . 
The t test for paired variables was used to determine s ignificance . 
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control area . Based on the mean dif ferences for the various distance z ones , 
there is no substantive evidence to  indicat e that the accident had any 
negat ive impacts on property values . 

In terms o f  the mean differences based on direction from TMI , all four 
differences (north , eas t ,  sou th , and west )  were significan t . Propert ies 
north of  the p lant , from 0 to 25 miles , sold on the average for about 
$ 1200 less after the accident than what we predicted . Propert ies t o  the 
eas t , south , and west sold at prices higher than we predic t e d . In Task B ,  
our analysis o f  the after accident  data showed that direc t ion from 
TMI had not s ignificant effects on sales prices (Table 3 . 2 ,  variabl e  8 3 ) . 
Because o f  the relatively poor quality o f  assessment data used in this t ask 
(Task C) , we feel more reliance should be  placed on the Task B result s . 

Comb ining the data for distance and direction from TMI int o  discrete 
cells , we got the result s shown in Table 4 . 4 .  After the accident and 
within 5 miles of TMI , only those propert ies north o f  TMI showed a mean 
difference that was s ignificant , a negative $1 , 7 76 . This does not agree 
with the regression results in Task B as shown in Table 3 . 2 , equat ion 2 ,  
variable 84 , where there was no significance to the coefficient for 
north quadrant x close to TMI . The quality o f  assessment s  in Dauphin 
County were not good (dispers ion coefficient o f  32 . 2 ) ,  and this amount 
o f  error could explain the differences in the find ings in these  two tasks . 
For this reason we are inclined to place more weight on the Task B resul t s . 
The differences in all three distance zones to the north o f  the plant are 
s ignificant and negative . We expect the negative s igns because of  t he 
nature o f  development north of the plant . 

Whether the differences between actual sales values and p redict ed values 
are the result of the accident or  are due t o  some o ther factor or fac tors 
we cannot say .  

In the eas t and wes t  quadrants only the differences in the oute.rmost  cells  
(11-20 miles ) are significant , and both are posit ive . In the  south 
quadrant , actual sales values after the accident in the 6-10 and 11- 2 0  
mile zones were both s ignificantly higher than those predict ed , b y  as much 
as $ 3 , 744 in the 6-10 miles cel l .  There is n o  logical reason to suppose  
that these increases were due to the accident . Other factors must have 
been working in the market ; for example we know that there has been con­
s iderable growth in the Lancaster and York County areas . This  growth in 
the outer zone may explain in part the relatively lower values for the 
0-5 mile z one that are showing up in s ome of  the regress ion coefficients  
in  Tasks A and B .  

4 . 3 Conclus ions 

One of the quest ions at the beginning of this study was : I f  e ffec t s  f rom 
the accident are present , might they be more pronounce� downwind from TMI ? 
Since the prevailing winds are wes terly in this area , the eas t quadrant 
should reveal such effects . The results o f  the regressions in Task B where 
we examined the quadrant influences showed the coefficients for the variab les 
related to  the east quadrant and after the accident to be ins ignifican t , 
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Table 4 .  4 Mean ac tual market values after accident minus mean predicted 
values for distance plus d irection cells from TMI 

Direct ional Quadrant from TMI 
Distance Zones North East South 

0-5 miles 

mean difference ( $ )  -1 , 7 7 6  -41St +4 , 2 3lt 

s tandard error of mean ( 5 7 5 )  (1424 ) (405 9 )  

t values (-3 . 09 ) (-0 . 2 9 )  (1 . 04 ) 

number sales 129  51  3 

6-10 miles 

mean difference ( $ )  -2 , 6 2 7  -170t +3 , 744 

standard error of mean (405 ) (1027 ) ( 7 94 )  

t values (-6 . 49 ) (-0 . 1 7 )  (4 . 7 2 )  

number sales 412 114 119 

11- 2 0  miles 

mean difference ( $ )  -1 . 284 +2 , 15 7  +2 , 02 4  

standard error of mean (211 ) (330)  (193 ) 

t values (-6 . 0 9 )  ( 6 . 54 ) (10 . 4 9 )  

number sales 1 , 406  684 1 , 606  

t No t s ignificant . 
All o ther values are significant at the 1 p ercent or better  level 
of s ignificance , based on two tailed t test . 

36 

West  

+5 96t 

(891 ) 

(0 . 6 7 )  

8 6  

+4 2 7t 

(597 ) 

( 0 . 7 2 )  

1 6 9  

+65 3  

(221 ) 

( 2 . 95 ) 

1 , 2 7 6  



that is the accident appeared to have no effect on housing p rice in this 
area . Task C ,  the eas t quadrant showed actual marke t values to be higher 
than the predic ted values after the accident , with the 1 1- 2 0  mile zone 
the only one showing s ignif icant differences . From those two sets o f  
data w e  must  conclude that there i s  n o  evidence that the accident had 
any significant effects on hous ing prices downwind from the p lant . 

Actual housing prices after the accident north of  the p lant were signif i­
cant ly lower than the p redic ted values in all three dis tance zones from 
0-20 miles from the plant , a finding that is cons istent with those in 
the earlier regression analyses . As before , we cannot say with certainty 
that those negat ive effects stem from the accident . We know that compa red 
to the s tudy area as a whole , hous ing values north of  the p lant have been 
and are traditionally lower . We strongly suspect that this is what is 
reflected in our results , not an influence of the accident itself . 
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instrument s  such as money marke t cert ificates . Banks and savings and 
loan off ice s then had to rat ion and limit new mor tgages by raising 
substantially the amount of the down payment required or restric t ing 
new loans to properties  on which they already had an ins trument . The 
net effect  was to dras tically choke off demand for hous ing . This was 
as true in the Harrisburg area as it was in the rest of the country . 
We feel , however , that our analyse s in Tasks D and E adequately take 
into account the e ffects  of these economic condit ions and enable us 
to show conc lus ions specific to the effects of the acc ident on the 
real estate market . 

In the analyses that follow mean resident ial sales value s are the 
average values for all valid sales that occurred in any specified 
t ime per iod and geographical area . 

5 . 2  Mean Annual Res ident ial Sale s Pr ices 

The aean annual resident ial sales pr ices and number of  sale s  for the 
years 1975 -19 7 9  for the three distance zones in the TMI s tudy area 
are shown in Tab le 5 . 1 . It is quite obvious that communit ie s in the 
0-5 mile z one around the p lant have tradit ionally contained lower 
value hous ing than the other two zone s . In 1975 , prices in the 5-10 
and 10-25  mile zones were 2 9  percent and 6 . 7  percent higher , respect ive ly , 
than pr ice s in the 0 -5 mile zone . In 19 7 9  the se pr ices were 2 7 . 4  
percent and 12 . 1  percent higher , respec t ively , than those in the 0-5 
mile zone . 

It might be argued that these lower price s in the 0-5 mile z one 
re flect an influence of the plant itself on hous ing values , s ince the 
data are all ex post to the p lant becoming operational . This was o f  
real concern to us , also , in analyzing the result s of  the regre ssion 
analyse s in Tasks A and B .  But three reasons can be advanced for 
rej ec ting the content ion that the p lant has had this influence on the 
local hous ing market . First , one needs  only to  drive around the area 
and ob serve the older and lower value hous ing that predominates  here 
as compared to  the Harrisburg area in general . Second , mean current 
sale s  prices for 1970 , be fore the p lant became operat ional but 
st ill under construct ion , show that the 0-5 mile area lagged the other 
two areas even more than in 19 7 5  or 19 7 9 : prices in that year in the 
5-10 and 10-25 mile zones were 40 percent and 42 percent higher , 
respectively , than in the 0-5 mile zone . This may have been due in 
part to the c losing of  the Olmstead Air Force Base in Middletown . 
Third , many realtors pointed out during the interviews ( see Task F )  
that hous ing prices in the Middletown area have tradit ionally been 
considerab ly lower than in the rest of  the Harrisburg area . Thus 
there appears lit t le doub t  but that TMI was construc ted in an area o f  
tradit ionally lower value hous ing than the greater Harrisburg  area . 

The percentage change in values during 1979  is o f  par t icular intere st . 
All areas showed an increase in values , despite the fact that there 
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Table 5. 1 Mean Annual Residential Prices and Number of Sales , 19 75-19 7 9 . 

19 7 5  19 76  19 7 7  1978 19 79 7 5-7 9 

Mean Annual Price 

0-5 $ 25 , 644 $28 , 588 $ 31 , 375  $34 , 224 $ 36 , 4 7 3  
(12 , 081) * (13 , 7 7 9 ) (13 , 328)  (15 , 668)  ( 16 , 105 ) 

5-10 33 , 115 35 , 023  37 , 173  42 , 242 46 , 75 7  
( 15 , 044 ) ( 15 , 661)  (15 , 5 2 9 )  ( 1 7  ' 998 )  (19  , 833)  

10-2 5 2 7 , 360 30 , 856 33 , 7 3 7  36 , 861  40 , 87 3  
(14 , 5 30)  (15 , 8 78 ) (16 , 795 ) (18 , 317 )  (20 , 5 3 4 )  

Williamsport 29 , 5 37 30 , 956  33 , 111 3 7 , 933  40 , 24 7  
(14 , 545 ) (14 , 2 7 2 )  ( 15 , 756 ) (16 , 3 3 7 )  ( 1 7 , 536 )  

Leh i gh C o . 2 7 , 9 6 0  32 , 674  35 , 858 39 , 454  43 , 409 
( 1 5 , 4 9 2 ) ( 1 6 , 5 56 ( 1 7 , 09 1 )  ( 1 9 , 3 1 2 ) ( 2 0 , 8 8 2 ) 

P e r c en t  Chang e in Mean 
Annua l Pr i c e  

.p. 0-5 +11 . 5% +9 . 7% + 9 . 1% + 6 . 6% +42 . 2% w 
5-10 + 5 . 8  +6 . 1  +13 . 6  +10 . 7  +41 . 2  

10-25 +12 . 8 +9 . 3  + 9 . 3  +10 . 9  +49 . 4  
Wi l l iams p o r t  + 4 . 8  +7 . 0  +14 . 6  + 6 . 1  +36 . 3  
Lehigh C o . +16 . 9  +9 . 7  +10 . 0  +10 . 0  +55 . 3  

Number of S ales 

0-5 351  561  597  415  406 
5-10 1 , 004 1 , 560 1 , 517 1 , 297  1 , 115 

10- 25 7 , 485 9 , 969  11 , 314 11 , 103 9 , 996  
Wi l l i amspor t 525  546 749  7 7 9  5 7 6  
Lehigh Co . 3 , 633  3 , 317  4 , 03 1  4 , 486 4 , 2 9 2  

P e r c en t  Chang e in 
Numb er of S a l es 

0-5 +59 . 8% + 6 . 4% -30 . 5% - 2 . 2% 
5-10 +55 . 4  - 2 . 8 -14 . 5  -14 . 0  

10- 25 +33 . 2  +13 . 5  - 1 . 9  - 9 . 9  
Will iamsport + 4 . 0  + 3 7  . 2  + 4 . 0  - 2 6 . 1  
Lehigh C o . - 8 . 7  +2 1 . 5  + 1 1 . 3  - 4 . 3  

* S t andard deviat ions 



were declines in number of  sales that year .l/ 
The prop ort ionate 

increase s in value s in the 0-5 mile zone and in the Williamsp ort 
control area are very comparab le ,  as are also the increases for the 
5-10 and 10-2 5  mile zones and the Lehigh County control area . In 
the 1975-1 9 7 9  percentage increase in values , however , Lehigh County 
exceeded the other areas , reflecting the high rate of p opulat ion 
growth in that area . The Williamspor t area had a somewhat lower 
rate of value increases from 1975  to 19 7 9  than did the three zones 
in the Harrisburg area . 

I t  is intere s t ing to note that in 1978 while sales volume declined 
30 percent in the 0-5 mile zone and increased 11 percent in Lehigh 
County , the p ercentage increase in mean values was approximately the 
same in both areas--9 and 10 percent , respectively . This probab ly 
ref lects  many se llers ' att itude s when se lling property ; unles s  it is 
a "forced sale , "  they will hold the property unt il they get what they 
feel is a fair market price for it . 

The mean sales values in Table 5 . 1  are p lo tted in Figure 5 . 4 .  The 
yearly increases in values in the 0-5 mile zone have been very steady . 
There is no evidence from these data , or from the mean sales data for 
the other areas , to indicate that there were any ne gat ive effec t s  from 
the acc ident on the prices o f  residential property . 

5 . 3  Mean Quarterly Res ident ial Sales Pr ices 

The Mean annual prices d id not reveal any e ffects from the TMI 
accident , but this does not rule out the possib ility that there may 
have been some effects of only short durat ion . Analysis of  the data 
by comput ing mean quarterly residential pr ice s may reveal e ffec t s  that 
annual means have masked . Of p articular interest would be the trend 
in second quarter 19 7 9  means by distance z one s , for thi s  quar ter was 
the first  one following the accident . 

Table 5 . 2 shows mean quarterly resident ial prices by distance z one s 
and by years . The se data are reproduced in graph form in Figures 5 . 5 
and 5 . 6  where they are more eas ily interpreted . As can be seen, there 
is not much cons istency in the quarterly data among the five areas . 
This reflects differences in local real e s tate market s  and also 
differences in the number of observat ions used to comput e  the means . 
The 0-5 mile zone around the TMI plant and the Williamsport  area , with 
significantly fewer number of quarterly sales , would be expected to 
show greater var iation in their means . 

The important quarterly means are those for the second quarter o f  197 9 ; 
April , May and June following the acc ident . For all three d istance 
zones around TMI , second quar ter mean sale s  prices were higher than the 

l/
An analysis o f  number of  sales is the subj ect of  Task E .  The number 
of sales is presented here so the reader has some feel for the 
number of observat ions used to calculate the means . 
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Table 5 . 2  Mean Quarterly Res idential Sales Prices , 1975-19 79 . 

Quarters 

Area Year 1 2 3 4 

0-5 miles 19 75  $25 , 468  $ 25 , 7 7 1  $ 25 , 840 $25 , 380 
(82 ) * ( 105 ) ( 9 6 )  ( 6 8 )  
( 11 , 129 ) ** (12 , 460)  (12 , 9 1 4 )  (11 , 34 7 ) 

' 7 6 2 6 , 343 30 , 2 72  29 , 7 39 2 6 , 96 1  
(94 ) (141)  ( 18 2 )  (144 ) 
( 12 , 65 2 )  ( 13 , 252 )  (13 , 5 31) ( 14 , 880 ) 

' 7 7 2 7 , 800 33 , 496 3 1 , 7 1 3  31 , 768  
(168)  ( 252 )  ( 64 )  ( 113 ) 
(13 , 11 7 )  (12 , 85 8)  (12 , 4 80 ) (14 , 021)  

' 78 3 1 , 5 10 35 , 08 7  32 , 26 3  35 , 88 2  
(84 )  ( 16 2 )  ( 5 3 )  (116 ) 
( 15 , 350 ) ( 15 , 5 15 ) ( 15 , 09 2 ) (16 , 015 ) 

' 79 3 2 , 6 7 2  37 , 9 19 3 7 , 809 3 8 , 03 3  
(111)  ( 12 7 )  (108)  (60)  
( 15 , 508 ) ( 14 , 909 ) ( 17 , 386 ) (16 , 088 )  

5- 10 miles ' 7 5 32 , 53 7  33 , 751  32 , 2 88 3 4 , 006  
( 2 16 ) (296 ) (29 2 )  (200 ) 
( 15 , 402 ) ( 15 , 261)  ( 1 3 , 6 8 7 )  ( 1 6  , 09 4 )  

' 7 6 3 3 , 214  35 , 837  3 3 , 85 1  36 , 860 
(220)  ( 45 8 )  (5 30 ) ( 35 2 )  
( 33 , 6 6 1 )  ( 16 , 286)  ( 14 , 9 4 1 )  ( 16 , 75 4 )  

' 7 7 33 , 833  38 , 090 38 , 869  39 , 808  
(428 ) (589 )  ( 19 7 )  ( 30 3 )  
(15 , 4 75 ) ( 1 7 , 741)  ( 15 , 00 4 )  (18 , 15 5 )  

' 78 39 , 7 7 3  42 , 539  4 2 , 845 4 3 , 334 
(265 ) ( 45 6 )  ( 2 2 5 ) ( 3 5 1 )  
( 16 , 08 3 )  ( 18 , 429 ) ( 18 , 465 ) (18 , 32 3 )  

' 79 44 , 095 4 7 , 582  4 7 , 433  4 8 , 0 7 0  
( 2 7 7 )  ( 375 ) ( 2 8 3 )  ( 180)  
(18 , 324)  (19 , 888)  (20 , 01 9 )  ( 2 1 , 2 3 8 )  

10-25 miles ' 75 25 , 6 35 29 , 05 3  2 7 , 0 3 1  3 7 , 28 7  
(1788)  ( 2 2 6 2 )  ( 19 2 1 )  (15 1 4 )  
(13 , 912 ) (15 , 02 9 )  (14 , 2 0 1 )  (14 , 630 ) 

' 76 2 8 , 443  30 , 602 3 2 , 65 7  30 , 62 4  
( 183 7 )  (2641)  (3 139 ) ( 2 35 2 )  
(15 , 301)  (15 , 5 20)  ( 16 , 304 )  ( 15 , 85 9 )  

' 7 7 3 1 , 6 8 7  34 , 2 30 34 , 349  3 4 , 6 3 9  
( 2 6 8 2 )  ( 39 74 )  ( 2 29 6 )  ( 2 36 2 ) 
(15 , 6 9 2 )  ( 16 , 7 69 )  ( 1 7 , 202 ) ( 1 7 , 448 )  

' 78 34 , 6 7 8  37 , 45 2  3 7 , 381  3 7 , 7 7 8  
(2600 ) ( 3 6 25 ) ( 2 35 6 )  ( 2 5 2 2 )  
( 1 7 , 6 9 4 )  (18 , 7 2 5 )  (18 , 2 5 1 )  ( 18 , 883 )  

' 79 3 7 , 840 42 , 06 2  4 2 , 283  40 , 4 3 1  
(2498 )  ( 3 36 7 )  ( 2 713 ) (1418)  
(19 , 442 ) ( 20 , 65 7 )  ( 20 , 5 2 2 )  ( 2 1 , 5 39 ) 

* Number of  sales ( continued)  

** S tandard deviation 46  



Tab le 5 . 2  (continued)  

Quarters 

Area Year 1 2 3 4 

Williamsport 197 5  $ 31 , 364 $28 , 183 $ 30 , 000 $28 , 5 2 2  
(121)  ( 131)  ( 15 8 )  ( 115 ) 
(15 ' 6 7 7 )  (12 , 789 ) (15 , 42 5 )  (13 , 67 9 )  

' 7 6  30 , 50 3  32 , 358 30 , 748 3 3 , 938  
(175 ) (40 )  ( 30 2 )  (29 ) 
( 14 , 706 )  (10 , 9 15 )  ( 14 , 120 ) ( 16 , 67 2 )  

' 77 29 ' 872  34 , 26 7  33 , 7 7 8  34 , 67 5  
(175 )  ( 15 6 )  (299 ) ( 119 ) 
( 14 , 28 7 )  (14 , 688)  (16 , 94 6 ) ( 15 ' 403)  

' 78 35 , 802  38 , 086 38 , 55 4  39 , 969  
( 192 ) (25 2 )  ( 2 2 0 )  (115 ) 
( 16 , 655 ) ( 15 , 7 32 )  (16 , 301 )  (16 , 78 3 )  

' 79 40 , 6 38 39 , 25 2  41 , 5 7 7  3 7 , 229  
( 146 ) (17 7 )  (203)  (50 ) 
( 16 , 8 80 )  ( 16 , 989 ) ( 18 , 6 79 )  ( 15 , 8 7 5 )  

Lehigh Co . ' 75 25 , 004 28 , 498 29 , 2 2 3  2 8 , 15 8 
( 75 8) ( 8 7 2 )  ( 1291 )  ( 7 1 2 )  
(13 , 711)  (15 , 85 7 )  (16  , 06 1 )  (15 , 37 0 ) 

' 76 30 , 317 33 , 0 76 33 , 5 30 3 3 , 5 3 9  
( 734 ) ( 10 3 7 )  (106 9 )  (441)  
( 16 , 283)  ( 16 , 4 11 )  (16 , 64 2 )  (16 , 7 79 ) 

' 7 7 33 , 820 36 , 72 7  35 , 944 36 , 490 
( 840 ) ( 1246 ) ( 109 9 )  (846 ) 
(16 , 75 2 )  (16 , 908)  ( 1 7 , 3 7 1 )  ( 1 7  , 16 1 )  

' 78 36 , 737  40 , 5 85 40 , 337  39 , 104 
(95 2 )  ( 1425 ) ( 1389 ) ( 7 2 0 )  
(18 , 019)  (20 , 12 0 )  ( 18 , 709 ) (20 , 09 8 )  

' 79  39 , 55 8  44 , 461 44 , 402 44 , 89 6  
(9 78 )  (1418) (110 7 )  ( 789 ) 
(19 , 514 )  (20 , 824 )  ( 2 1 , 0 2 8 )  ( 2 1 , 825 ) 
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f irst  quarter means in every year , including 1979 . Moreover , the pro­
por t ionate increase in the 1979 second quarter means in those three 
zone s was more pronounced than in any previous year , with the increases 
in the 0 -5 mile zone be ing the largest  of  the three . Clear ly , if the 
acc ident had any kind of a las t ing adverse e ffect upon sales values 
it would be evident here . Excep t for fourth quar ter sales in the 10-
25 mile z one , third and fourth quarter means did not  drop ,  as  they d id 
occas ionally in previous years . The fourth quarter drop i� the 10-25 
mile zone mean in 1979 can hardly be rat ionalized by the acc ident , 
when there was no corresponding decrease in that quarter ' s  means for 
the two zone s  c loser to the plant . 

The Lehigh County control area shows a trend in 1979  means quite 
similar to  that of  the 5-10 mile zone . The Williamsport 19 7 9  quarterly 
means show a drop for both the second and fourth quarters , ne ither o f  
which can logically b e  exp lained b y  the TMI accident which was so far 
away . Mortgage funds in the Williamsport market may have been t ighter 
than in the other market s . This point was not invest igated . 

5 . 4 Predic t ing Quar terly Mean Res ident ial Pr ice s , 19 7 9  

An additional exercise that can be made to de termine i f  the TMI 
· acc ident affec ted property values is to predict what the 19 7 9  quar terly 
means in the d istance zones near the p lant should have been b ased on 
1975-1978 historical market trends and then stat ist ically compare these 
pred icted means to the actual means . If  a control area is used as a 
data base to  develop the his toric marke t trends for the d i s t ance zones 
c lose to the plant , the analysis will be  more valid . 

Because o f  real es tate market differences ,  part icularly in 19 7 9 ,  in 
the Williamsport and Lehigh County control areas , these areas were 
not used as controls in this part of  Task D .  All the evidence to this 
point indicates that there were no price e ffec t s  from the accident in 
the 10-25 mile zone around the p lant . Therefore ,  1975-78 mean pr ices 
in thi s  zone were used as the historic base upon which the 1 9 7 9  quarterly 
means in the 0-5 and 5-10 mile zones were computed . An added advantage 
in us ing the 10-25 mile zones as the control area is that any unusual 
effect s  in the greater Harrisburg real estate market area due to the 
general economic conditions prevalent in 1 9 7 9  (high intere s t  rates and 
availab ility of mortgage fund s )  would be accounted for . 

To pred ict the mean sale price s in the 0-5 and 5 - 10 mile zones around 
TMI , we assumed that the 19 7 9  annual means for those zones should have 
the same price rat ios to the 10-25 mile zone mean as the ratios for 
the 19 75-1978 base years ' means . The following equat ion expresses this  
relat ionship : 
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( 1 )  1 9 7 9  predicted mean = (197 9  mean) x ( 19 75-78 mean 0-5 ) 
0_5 

10-25  1975-78 mean 10 -2 5  

Subst ituting values in equation ( 1 )  we g et :�/ 

2 9 , 958 
4 0 , 8 7 3  X 

32 , 204 
= 40 , 8 7 3  X . 9303 = $38 , 022  

The 19 7 9  p red icted mean for  the 0-5  mile zone , $38 , 02 2 , is $ 1 , 54 9  
higher than the ac tual 19 7 9  mean (36 , 4 7 3 ) , o r  about 4 percent . Using 
the same formu la,  the 19 7 9  predicted annual mean for the 5-10 mile 
zone is $ 4 6 , 818 ,  or only $61 higher than the ac tual yearly mean . 
Thus it appears that there were no significant differences in the 
19 7 9  marke t in the two zones c lose to the p lant re lat ive to the great e r  
Harr isburg market areas based o n  the previous trend s over 4 year s . 

To predic t the 1979  quarterly means for each of the distance 
the following equat ion was used : 

z one s , 

(2 ) predic ted 1st Quarter = mean 0-5 
[1975-78 1st  quarter] 

19 7 9  mean 0-5 1975-78  annual 
mean 0-5 

Sub s t itut ing values in the above we get :l/ 

2 7 , 780 
2 9 , 958 

X 38 , 022 = . 92 7 3  X 38 , 022 = $35 , 258 

x (predicted 19 7 9  ) 
yearly mean 0 -5 

Table 5 . 3 shows these calculat ions for all distance z ones and comp are s 
them to the ac tual 19 7 9  quarterly means . Figure 5 . 7  depicts graphic a l ly 
the data in Tab le 5 . 3 . In the 0-5 mile zone , actual mean values for the 
first two quarters were below the predicted means , although the rates  o f  
increase from the first  t o  second quarter ( slopes  o f  the line ) were 
nearly the same for both pred icted and actual means . The predicted 
decrease in the third quarter mean did not materialize . Third and 
fourth quarter means for both predicted and actual values were very 
near al ike . 

For the 5 -10 mile zone , first  and second quarter means for predicted 
and ac tual values were almos t  ident ical . As was the case for the 
0-5 mile zone , the third quarter actual means didn ' t  decrease as much 
as predicted , while the fourth quarter mean did not increase quite a s  
much a s  predicted . 

Quarterly means for the 10-25 mile zone s were predic t ed , although 
such pred ict ions were not b ased on a yearly predicted mean as was the 

�/
Simp le means are used for the 19 75-78  base years rather than means 
weighted by number of  sales in each year . The four yearly means are 
mere ly summed and divided by 4 .  This reduces the magnitude of  the 
effects that variation in the number o f  yearly sales would have . 

l/
Simp le means were also :sed for the quarterly means . 
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Table 5. 3 .  Comparison o f  Predi cted and Actual mean res idential prices by 
quarters , 19 79 , TMI area . 

Quarters - 19 79 
Yearly 

Zone 1st  2nd 3rd 4 th Mean 

Actual $ 32 , 6  72 3 7 , 919 37 , 809 3 8 , 033  36 , 4 7 3  
Predicted  $ 35 , 25 8  39 , 543 3 7 , 9 35 38 , 0 71 38 , 0 22  

0-5 Difference $ -2 , 5 86 -1 , 6 24 - 126 - 3 8  -1 , 5 4 9  
miles Dif ference % - 7 . 33 - 4 . 11 - 0 . 33 - 0 . 10 - 4 . 0 7 

No . ob servations 111 127  108  60  406  

Actual $ 44 , 045 4 7 , 5 82 4 7 , 433 4 8 , 0 70 46 , 7 5 7  
Predicted $ 44 , 220 4 7 , 665 46 , 912  4 8 , 611  46 , 818  

5-10 Dif feren ce $ - 125 - 83 + 521  - 541 - 6 1  
miles Dif ference % - 0 . 2 8 - 0 . 18 + 1 . 11 - 1 . 11 - 0 . 13 

No .  observations 2 7 7  3 75 283  180 1115  

Actual $ 3 7 , 840 4 2 , 06 2  42 , 283 4 0 , 431  4 0 , 8 7 3  
Predicted $ 38 , 216 41 , 6 74 41 , 6 9 9  4 1 , 35 1  --

10-25 Difference $ - 3 76 + 388 + 5 84 - 9 2 0  - -
miles Difference % - 0 . 9 8 + 0 . 9 3  + 1 . 40 - 2 . 2 3 - -

No . observations 2498 336 7 2 713 1418 9 , 9 9 6  

case for the two zones closer to the p lant . The main purpose here was 
to see if there were any significant deviations in the quarterly means 
for the control zone . While the predicted and actual quarter ly means 
in the 10-J5 mile zone were reasonab ly consistent , the most  not iceable 
feature is the greater decrease in the ac tual fourth quarter mean than 
what was predic ted . We can only surmise that high intere st  rates and 
t ight money were start ing to be felt . 

An important question that requires answering is : are the ac tual 19 7 9  
quarterly means significantly different from the predicted quarterly 
means ? In part icular , is the second quarter ac tual mean in the 0-5 mile 
zone s ignificantly be low the predicted mean (a $ 1624  difference ) ?  I f  
i t  i s  significant ly lower , this might be  related to the acc id ent . I f  
there are not significant differences in the quarterly means , then 
whatever difference s do exist are due to normal random var iat ions . 

The null hypothes is (Ho ) is that there is no stat ist ically significant 
difference between the predicted and ac tual mean values . The alternat ive 
hypothesis (HA) is that there is a s t at ist ically s ignificant differenc e . 
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To test  the difference s in the mean values for significance ,  a two­
tailed t-test is used . The statistic is given by (with n-1 degree s 
o f  freedom) : 

(3 ) t = 
X - l.l 

S/ .fD. 

where X is the actual mean , l.l is the predicted mean , S is  the s tandard 
devi&t ion of the actual sales , and n is the sample size (number of 
observations ) .�/ The denominator of  the equat ion is also known as the 
standard error of the mean . 

To illustrate the calculations , the calculated t value for t he second 
quarter means in the 0-5 mile zone is : 

t = 
�3..;....7..._, 9;;..;;1�9_-_;:..39'-',<.,;;5_;4�3 = -1 ' 624 

= 

14 , 904/ fl2 7  l , 322  
- 1 . 228 

This t statist ic in absolute value is less than the crit ical value of 
2 . 6 2 5  (with 110 degrees of freedom) for the two-tailed test at the 9 9  
percent confidence leve l . Therefore , the alternative hyp o thesis  mus t 
be  rej ected and the null hypothesis accepted : There is  no s ignificant 
difference between the actual first  quar ter mean sales price and the 
predicted mean in the 0-5 mile zone based on 1975-78 market trend s  in 
the greater Harrisburg area . The t statis t ics  for all quarters and 
for all z ones are shown in Tab le 5 . 4 . 

Tab le 5 . 4  T e s t s  o f  s ignificance f o r  d i f f erences in actual and p r e d i c t e d  
quart erly mean s ales p r i c e s  by d i s t ance zones , 19 7 9 . 

Critical* 
Zone Quarter t values t values 

1 - 1 .  7 5 7  2 . 625  
2 - 1 . 228 2 . 6 17 

0-5 miles 3 - . 07 5  2 . 6 25  
4 - . 018 2 . 660  

1 - . 114 2 . 5 7 6  
2 - . 081 2 . 5 7 6  

5-10 miles 3 + . 4 38 2 . 5 7 6  
4 - . 342  2 . 5 7 6  

1 - . 96 7  2 . 5 7 6  
2 + 1 . 090 2 . 5 7 6  

10-25 miles 3 + 1 . 482 2 . 5 7 6  
4 - 1 . 6 08 2 . 5 7 6  

* wi th n-1 degrees o f  freedom at  the 99  percent conf idenc e l evel . 

4/we recognize that there is some samp ling error assoc iated with the 
predicted mean , p ,  but because of the quite large number of obser­
vat ions we fee l that i t  is a very re liable point e s t imate of the mean . 



As can be seen in Tab le 5 . 4 , there was not one quarter in 1979  in 
any o f  the three d istance zones in which there was a stat ist ically 
significant difference between the actual and predicted mean sales 
pr ices . The first quarter t value in the 0-5 mile zone is  approaching 
significance , particularly if we would calculate the stat is t ic at 
the 95 percent confidence level , and cons idering the p o s s ible samp ling 
error in the predicted mean . However ,  this is  a period be fore the 
accident and therefore bears no relat ion to the accident . We mus t  
conclude that the TM I  accident had no las t ing adverse e ffects on 
resident ial prices . 

5 . 5  Predicting Monthly Mean Res ident ial Prices , 19 7 9  

The quarterly analysis alone revealed no last ing e ffec t s  o n  hous ing 
prices , but might there have been a negative e f fect of quite short 
durat ion , say a month or so , that would be masked by the quarterly 
data?  This sect ion o f  Task D exp lores this question . 

Calculat ing the pred icted monthly means for 1979  by distance zone s 
was done in the same fashion as was used to calculate the predicted 
quarterly means , only monthly data were used in equat ion ( 2 )  ins t ead 
of quarter ly data . Because much fewer ob servat ions occur in any one 
month , an unusally low or high value sale of a property could affect 
the mean f or that month , making interpretat ion of the results 
difficult .�/ Therefore , the sales data were screened to e liminate 
extraordinarily high or low sales values where they exist ed . 
Individual sales that were below 14 percent or over 300 percent o f/ 
the yearly mean for the respect ive distance zone were e liminated .i 

For examp le , in 19 7 9  the following sale s were eliminated in each o f  the 
d istance z ones : 

0-5 miles < $5 , 000 and > $ 10 9 , 500 

5 -10 miles < 6 , 500 and > 138 , 600 

10-25 miles < 5 , 700 and > 12 2 , 600 

Percent of Proper t ie s  
El iminated 

2 . 2 %  

1 . 8  

4 . 1  

�/
Unusually low valued propert ies generally were for dwe llings that 
were so deteriorated as to be uninhab itab le .  The sale of an 
unusually high valued property generally is infrequent , thus like ly 
to distort the mean for that part icular month . 

�/
Properties that sold in 19 7 9  in the 0-5 mile zone for under $5 , 000 
were found, upon fie ld observation ,  to be d ilap idat ed . This value is 
about 14 percent of the 1979 mean of this zone . We arb itrarily 
se lec ted a value three times the 1979  mean for each zone as the cut­
off value for unusual ly expensive properties . 
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Tab les 5 . 5 ,  5 . 6 , and 5 . 7 show a comparison of  the predicted and actual 
monthly mean s ales prices for the 0-5 , 5-10 , and 10-25 mile zones , re­
spect ively . F igures 5 . 8  and 5 . 9  p lo t the predicted and actual means 
in graph form to make them eas ier to interpre t . 

As is to be expected , the differences in the monthly predicted and 
actual means are greater for the 0-5 mile zone than they are for the 
o ther two z one s .  This is probab ly due to the fewer number of monthly 
sale s ,  re sult ing in a larger standard deviat ion around the mean . The 
important months to examine in the 0-5 and 5-10 mile zone s  are April,  
May , and June , the months immediately following the accident . For the 
0-5 mile z one , the Apr il mean price was predicted to rise from $3 6 , 4 7 9  
in March t o  $ 3 9 , 2 91 .  Instead , i t  dropped t o  $35 , 963 ; $ 3 , 328 les s  than 
predicted . After a slight decrease from April to May , which was pre­
d icated , the actual mean rose dramat ically in June to $ 3 9 , 980 , about 
$ 1 , 400 higher that the predicted June mean . For the 5-10 and 10-25 

mile zone s , the actual mean prices for April , May , and June were q4ite 
in line with the predicted means . 

Is the $3 , 32 8  dif ference in predic ted and actual means for April in 
the 0-5 mile zone a significant d ifference , which might imp ly some 
e ffect from the acc ident , or is it  simp ly a stat istical art ifac t ?  As 
was done in the previous section , two-tailed t tests  were run on the 
monthly dif ference s in the predict ed and actual means to determine if 
they were s ignificant . The result s are shown in Tab le 5 . 8 .  For the 
month of April  in the 0-5 mile zone , the t value of 1 . 683  is le ss  
than the crit ical t value of 2 . 680 at the 9 9  percent conf idence leve l . 
This means that there is no significant difference in the means and 
that the $3 , 328  difference can be exp lained by normal var iat ion in 
the market . 

There is only one month in which there is a s ignificant difference 
in the predicted and actual monthly means , and this is January for 
both the 0-5 and 5-10 mile zone s . In the 0-5 mile zone , the actual 
mean pr ice was s ignificant ly lower , while in the 5-10 mile zone the 
ac tual mean was significant ly higher than the predicted means . We 
know of  no exp lanation for these differences . Since they occurred 
before the TMi acc ident , they cannot be assoc iated in any way with 
it . 

Although none of the following differences are stat ist ically s igni­
f icant , in 6 of the 9 months following the accident the actual means 
were higher than the pred icted means in both the 5-10 and 10-25 mile 
zone s ,  while in the 0-5 mile zone 3 months out of the 9 showed higher 
actual means than predic ted . This occurred dur ing a t ime of  rap idly 
rising interest rates and tight supp ly of mort gage fund s . There is no 
evidence from the analysis of monthly mean res ident ial p r ices to support  
the belie f  that the TMI acc ident had any adverse effect on  the p rices 
of  housing in the TMI area . 
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Tab le 5 . 5 Predicted and Actual Monthly Mean Re sident ial Pr ice s , 1979  
0-5 miles 

No . Standard 
Month Ob servat ions Predicted Ac tual Deviat ion Difference Percent 

$ $ $ $ % 

Jan 31  34 , 7 95 26 , 2 7 9  13 , 608 -8 , 5 16 -24 . 5  

Feb 3 7  34 , 200 32 , 5 20 12 , 6 17 + 320 + 0 . 9 

March 43  36 , 4 7 9  3 7 , 4 10 17 , 548 + 931 + 2 . 6  

April 49 3 9 , 2 91 35 ' 963 13 , 83 9  -3 , 328 - 8 . 5  

May 16 3 7 , 982 35 , 992 14 , 600 -2 , 060 - 5 . 4 

\JI June 62  38 , 5 7 7  3 9 , 980 15 , 740 +1 , 403  + 3 . 6  -...! 

July 2 9  36 , 256 32 , 241  15 , 305 -4 , 0 15 -11 . 1  

Aug 3 9  36 , 999  35 , 282 14 , 082 -1 , 717  - 4 . 6  

Sep t 40 4 1 , 689  44 , 30 9  19 , 884 +2 , 620 + 6 . 3 

Oc t 34 38 , 705 4 1 , 826 16 , 16 9  +3 , 12 1  + 8 . 1  

Nov 8 36 , 064 32 , 5 19 2 1 , 52 7  -3 , 545 - 9 . 8  

Dec 18 3 7 , 481  33 , 339  11 , 56 1  -4 , 142 -11 . 1  
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Tab le 5 . 6 Predicted and Actual Monthly Mean Res ident ial Prices , 197 9 
5 - 10 miles 

No .  Standard 
Month Ob servat ions Predicted Ac tual Deviat ion 

$ $ $ 

Jan 7 9  40 , 068  46 , 17 6  18 , 48 7  

Feb 93 45 , 756 4 1 , 266  19 , 586 

March 105 44 , 34 9  45 , 035 16 , 866  

April 14 9 4 7 , 154 4 7 , 060 18 , 139 

May 6 9  4 5 , 663  45 , 783 20 , 20 2  

June 15 7 48 , 32 9  48 , 865 2 1 , 3 13 

July 80 46 , 038 4 7 , 065 18 , 20 2  

Aug 102 46 , 293  43 , 769  20 , 250 

Sep t 10 1 50 , 04 1  5 1 , 425 20 , 6 12 

Oct 82  4 7 , 7 9 7  4 9 , 05 7  22 , 213 

Nov 42 5 1 , 12 9  4 9 , 7 19 22 , 443  

Dec 56  4 6 , 44 1  45 , 388 18 , 828 

Dif ference Percent 

$ % 

+6 , 108 +15 . 2  

-4 , 490 - 9 . 8  

+ 686 + 1 . 5 

94 - 0 . 2 

+ 120 + 0 . 3  

+ 539  + 1 . 1 

+1 , 02 7 + 2 . 2 

-2 , 5 24 - 5 . 5  

+1 , 384 + 2 . 8  

+1 , 260 + 2 . 6  

- 410 - 0 . 8  

-1 , 053  - 2 . 3  



Tab le 5 .  7 Pred icted and Ac tua l Monthly Mean Re s ident ial Price s , 19 7 9  
10 - 25  mile s 

No . Standard 
Month Ob servat ions Pred icted Ac tual Deviat ion Dif ference Per cent 

$ $ $ $ % 

Jan 885 3 7 , 266 35 , 720 19 , 2 7 7  -1 , 546 -4 . 1  

Feb 733 3 7 , 192  38 , 350 19 , 845 +1 , 158 +3 . 1  

March 880 3 9 , 9 7 3  3 9 , 549  19 , 104 - 424 -1 . 1  

Apr i l  106 7 4 1 , 2 7 3  4 1 , 4 7 7  19 , 730 + 204 +0 . 5 

May 994 4 1 , 395 40 , 443 20 , 556 - 952 -2 . 3  

IJ1 June 1306 42 , 36 2  43 , 7 72 2 1 , 358 +1 , 4 10 +3 . 3  \0 

July 8 7 6  4 1 , 116 42 , 303  20 , 304 +1 , 187 +2 . 9 

Aug 102 1  42 , 456 42 , 854 20 , 801 · +  3 98 +0 . 9 

Sep t 8 16 40 , 22 1 4 1 , 546 20 , 482  +1 , 325 +3 . 3  

Oct 5 9 9  41 , 8 7 9  4 1 , 180 20 , 730 - 699  -1 . 7  

Nov 418 4 1 , 640 3 9 , 375  2 1 , 7 74 -2 , 265 -5 . 4  

Dec 40 1 40 , 026 40 , 412 22 , 448 + 386 +1 . 0  
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Table 5 . 8  Tes ts o f  signif icance for differences in actual and predicted 
monthly mean sale prices by dis tance zones , 1979 . 

0-5 mil es 5-10 miles 10-2 5 miles 
Month t values critical t* t values critical t* t values critical 

January -3 . 484  2 . 750  +2 . 937  2 . 642  -2 . 38 6  2 . 5 7 6  

February + . 15 4  2 . 720  -2 . 211 2 . 629 +1 . 580 2 . 5 7 6  

March + . 34 8 2 . 698 + . •  417 2 . 625  - . 658 2 . 5 7 6  

April -1 . 68 3  2 . 680 - . 063  2 . 5 7 6  + . 338 2 . 5 7 6  

May - . 56 4  2 . 94 7  + . 049  2 . 647  -1 . 460  2 . 5 7 �  

June + . 7 0 2  2 . 6 58 + . 31 7  2 . 5 7 6  +2 . 386 2 . 57 6  

July -1 . 41 3  2 . 763  + . 505 2 . 640 +1 .  730  2 . 5 7 6  

Augus t  - . 76 1  2 .  712  -1 . 259 2 . 625 + . 61 1  2 . 5 7 6  

September + . 83 3  2 . 699 + . 6 7 5  2 . 625 +1 . 84 8  2 . 5 7 6  

October +1 . 12 5  2 . 7 34 + . 514 2 . 63 7  - . 82 5  2 . 5 7 6  

November - . 46 6  3 . 499  - . 118 2 . 701 -2 . 12 7  2 . 5 7 6  

December -1 . 5 2  2 . 898 - . 4 19 2 . 6 69  + . 344  2 . 5 7 6  

* with n-1 degrees o f  freedom at the 99 p ercent confidence l evel . 

5 . 6  Conc lus ions 

This t ask has analyzed the historic trend from 1975 to the end of 
1979  o f  annual and quarterly mean res ident ial pr ice s in three distance 
zone s around the TMI p lant . Based on past trends , quarterly and 
monthly mean prices for 1979  in the three z one s were predicted and 
statist ically compared to the actual quarterly and monthly means . No 
significant differences occurred in any of the four quarter s  or in 
any months following the accident for the three distance z one s . 
Based on this analysi s ,  we must  conc lude that the TMI acc ident had no 
effec t s  on single family resident ial prices during 197 9 . 
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6 . 1 Introduction 

VI . TASK E 

To gain greater ins ight into the effects , if any , o f  the TMI accident 
on the real es tate market in the Harrisburg area , it is necessary to 
analyze the numb er or volume of sales as well as the sales prices . 
Even though the mean prices of hous ing may no t show a significant 
effec t , there may be s ignificant changes of short duration in the 
number of properties sold in the market . This task , using the same 
data base as was used in Task D (all valid sales from 1 9 75 through 
19 7 9  in the Harri�burg area and control areas ) , analyzes the effect o f  
the accident o n  the number o f  sales in three distance zones around the 
plant : Q-5 , 5-10 , and 10-25 miles .  

Perhaps a brief explanation of the real es tate market would be help ful 
to understand why, in the short run , a significant change in demand may 
have little , if  any , effect on price . For most  normal kinds of  goods , 
the interac tion of  supply and demand in the short run es tablishes a 
market price . While a single family house is a "normal" good in the 
economic meaning of the term, there are so many unusual aspects as socia­
ted with it that the market in which they are bought and sold is a very 
special market . For most people , a house is the single mos t  exp ens ive 
purchase they make in their lifetimes . Few people have suffic ient 
f inancial assets to purchase outright a home ; therefore , the money mus t  
be borrowed and mortgage negot iations take time . 

Purchas ing real property involves the acquisit ion o f  a "bundle of  rights" 
to the land , and these rights , along with the property survey should be 
investigated for their legality by the p rospective buyer before purchase .  
Because housing characteris tics vary so widely (not j us t  the phys ical 
characteris tics of the house and lot , such as number o f  rooms , f loor 
plan ,  type of  construction and lot size , but also the locat ion in terms 
of s treets , neighborhood , and urban center ) prices vary widely and in 
mos t  markets  prospect ive buyers have a wide latitutde of choice . More­
over , sellers are usually not compelled to dispose of a p roperty 
immediately . Mos t  sellers can wai t  out temporary p erturbations in the 
market ,  o r  hold on to their property within reasonable t ime limits , 
until a buyer comes along who is willing to negotiate a price . Because 
of  these characteris tics peculiar to  the real estate marke t , there can 
be short p eriods o f  t ime in which mean housing prices change little but 
the volume of sales shows much greater variation . 

High interest rates and the tightness  in supply o f  mortgage funds acts  
as  a constraint in  the real estate market . Even though mortgage funds 
from financial ins titut ions were s everely constrained in the lat ter part 
of 1979 , sales could s till be consumated because in some cases sellers 
were willing to hold a firs t or second mortgage on their properties , or 
the buyer could assume the p resent mortgage . These kinds of  negotiations 
tend to ease a credit crunch in the real estate market . 
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6 . 2  Number o f  Res idential Sales by Quarters 

Table 5 . 2  in the previous section shows the number of residential sales 
by quarters in the three distance zones and in the control areas for the 
years 19 75-19 79 . These data are plotted in Figures 6 . 1  and 6 . 2 .  The 
most s triking feature of these graphs is the wide seasonal variation in 
sales volume . In most  years in the TMI s tudy area and in Lehigh County 
sales volume peaks in the second quarter (April-May-June) of each year 
and then dras t ically falls off during the third ( summer) quarter , although 
this latter trend is not so pronounced in Lehigh County .�' The three 
distance z ones around TMI show remarkably similar quarterly trends in sales  
vo lumes , which is  not surprising since they are all  part of  the  greater 
Harrisburg real es tate market .  

I f  the TMI accident had a strong effect on the number o f  sales over at 
leas t a three-month p eriod , one would logically expect this to show up 
in the s econd quarter data for the zone nearest the plant . Figure 6 . 1  
shows that sales volume increased from the firs t quarter to  the second 
quarter in the 0-5 mile zone , but the rate of increase ( s lope o f  the 
line) was not as high in 1979  for that quarter as it was for the same 
quarters in previous years . In the 5-10 and 10-25 mile zones , the 
second quarter 1979  rates of increase in sales volumes were about the 
same as in previous years . In the Lehigh control area the second 
quarter rates of increase were high in all years . There is  some evidence 
here that the TMI accident may have had a s light adverse effect on the 
number o f  sales in the Q-5 mile z one during the second quarter of 19 79 , 
the quarter immediately following the accident . There is no evidence 
from those  data that the accident affected sales volumes in the 5-10 
and 10- 2 5  mile zones . The rather dras tic decrease in sales volumes the 
las t two quarters of 1979  in the 10-25 mile zone , a rate of decrease 
greater than that for the 0-5 or 5-10 mile zones , is probably due to the 
economic conditions in the market at that t ime . This is also evident in 
the decrease in sales volumes for the las t two quarters in the Lehigh 
County real estate market . The lesser rate of  decrease in tho s e  two 
quarters in the 0-5 mile zone might be indicative o f  the influx o f  
clean-up workers brought into the area b y  the utility . 

In an approach similar to that used in Task D to p redic t  mean quarterly 
sales prices , the number of  quarterly sales by dis tance z ones and control 
areas were predicted and compared to the actual number of  quarterly sale s . 
We assumed the 10- 2 5  mile zone had no adverse effects from the accident 
and could serve as a control for the 0-5 and 5-10 mile zones , a no t un­
reasonable assump t ion af ter examining the data in Figure 6 . 1 .  Based on 
the 19 75- 7 8  historic trend of the ratio of annual sales in the 0-5 and 
5-10 mile zones to the number in the 10-25 mile zones , total sales 
volume for 1979 was first predicted for each of the two c loser zones . 
Then , based on the 1 9 75- 7 8  historic trend o f  quarterly shares o f  annual 
sales volume in each of  the two zones , sales volumes for each o f  the 

ll Monthly data were not reported for 19 75 and 1 9 7 6  in the Williamsport 
control area , so the adj ustments from recording months to sales 
months could not be made . 
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two zones , sales volumes for each of the 1979  quarters for each zone were 
predicted . Only the latter procedure was used for the control areas , 
since there was no attempt made to predic t the yearly 19 7 9  sales volumes 
for them. The quarterly predictions for the Williamsport contro l  area 
are based on only two years of data , since we did not have quarterly data 
for 1 9 75- 7 6 . The results are shown in Table 6 . 1 . 

Because of  the inconsistency in the signs o f  the third and fourth quarter 

comparisons of p redicted and actual sales volumes in the 10-25 mile zone , 

Lehigh Coun ty ,  and Williamsport areas , we decided to examine the quarterly 

sales volumes for all of Pennsylvania exclus ive of the sales in the City 

of Philadelphia .  These data are also shown in Table 6 . 1 .  

Table 6 . 1 Predicted and actual number of quarterly sales , 1 9 7 9 . 

Quarters 
1 2 3 4 

0-5 predicted 107 165 99  110 
actual 111 12 7 108 60 
difference + 4 3 8  + 9 50  
% differenc e + 3 . 7  -23 . 0  + 9 . 1  -45 . 5  

5-10 predicted 283  451  312  302  
ac tual 2 7 7  375  2 8 3  1 8 0  
difference 6 76  29 - 12 2 
% difference - 2 . 1  -16 . 9  - 9 . 3  -40 . 4  

10- 25  predicted 2233  3134 2 4 35 2194  
actual 249 8 336 7 2 7 1 3  1 4 1 8  
difference + 265  + 233  + 2 7 8  - 7 7 6  
% difference +11 . 9  + 7 . 4  +11 . 4  -35 . 4  

Lehigh predicted 911  1281  1345  7 5 5  
actual 9 7 8  1418 11 0 7  789  
difference + 6 7  + 1 3 7  - 2 38 + 34 
% difference + 7 . 4  +10 . 7 - 1 7 . 7  + 4 . 5  

WilliamsEort predic ted 138 154 196 88 
actual 146 1 7 7  203  50  
difference + 8 + 2 3  + 7 38  
% difference + 5 . 8  +14 . 9  + 3 . 6  -4 3 . 2 

All PA les s predicted 2 3 , 958 33 , 631  33 , 9 4 2  2 5 , 8 8 7  
Phila . ac tual 22 , 937  38 , 682 29 , 7 5 2  26 , 0 1 3  

difference -1 , 021 +5 , 05 1  -4 , 190  + 126  
% difference - 4 . 3  +15 . 0  - 1 2 . 3  + 0 . 5  
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To make interpretation of the data easier , they are plot ted in Figures 6 . 3 ,  
6 . 4 ,  and 6 . 5 .  The p ercentage differences in predicted and actual quarterly 
sale s  are summarized in Table 6 . 2  and are shown in bar graph form in 
Figure 6 . 6 .  

Table 6 . 2  Summary of p ercentage differences in predicted and 
actual quarterly sales volumes , TMI and control areas , 
19 7 9 .  

Quarters 
1 2 3 4 

% % % % 
0-5 + 3 . 7  -23 . 0  + 9 . 1  - 45 . 5  
5-10 - 2 . 1  -16 . 9 - 9 . 3  -40 . 4 

10-25 +11 . 9  + 7 . 4  +11 . 4  - 35 . 4  
Lehigh Co . + 7 . 4  +10 . 7  -17 . 7  + 4 . 5  
Williamsport + 5 . 8  +14 . 9 + 3 . 6  -43 . 2 
All PA - 4 . 3  +15 . 0  -12 . 3  + 0 . 5  

The mo st  important quarter to examine is the second (�pril , May and - June ) , 
for it is logical to expect that the most severe disrup t ions to the marke t , 
if they occurred , would have been felt over this time p eriod . Second 
quarter 19 79 actual sales volumes in the 0-5 and 5-10 mile z ones were 23  
and 1 7  p ercent , respec tively , below the sales volumes one would expec t t o  
find based o n  the previous four-year historical trend i n  the 10-25 mile 
zone control area . In contras t ,  s econd quarter actual sales volumes were 
higher (by from 7 to 15 p ercent)  than predicted sales in the four control 
areas . This app ears to of fer rather s trong evidence that the accident d id 
have somewhat of  a disrupt ive e ffect on the real estate market within 10 
miles o f  the plant , particularly since the adverse effect  was s tronger in 
the zone nearest the p lant . 

Third and fourth quart er differences in predic ted and actual number of  sales 
varied cons iderably between the areas , with no app arent pattern evident . 
The fact that third quarter actual sales in the 0-5 mile zones were higher 
in number than predic ted leads one to conclude that if  there were adverse 
effects  in the second quarter they were o f  short duration (a conclus ion 
that seems to be substantiated by the opinions of the maj ority of realtors 
and contractors tha t  were interviewed--see Task F ) . 

A strong dec line in fourth quarter sales volume from that which was pre­
dic ted is s trikingly apparent in Figure 6 . 6  for the three zones around 
TMI and for the Williamsport control area . In contras t ,  the Lehigh and 
all Pennsylvania con trol areas had a s light exces s o f  actual over predicted 
number of sales for that quarter . We do not feel that the fourth quarter 
decline in the greater Harrisburg area was related to  the accident for 
two reasons : ( 1 )  the Will iamsport area had an equally sharp decline , 
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and certainly this cannot be due to  the accident ; and ( 2 )  it is difficult 
to rationalize a fourth quarter dec l ine in the 10-25 mile zone after three 
successive quarters in which actual exceeded predicted sales, the last 
two of which occurred following the accident. We believe the sharp fourth 
quarter declines in these four areas reflect economic conditions in central 
Pennsylvania at the time. 

There are no useful statistical tests to determine the significance of 
the differences between actual and p redicted number of sales, since we 
are not dealing with means here as we were in Task D with prices. 

6 . 3  Number of Residential Sales by Month 

Have quarterly sales volumes masked some significant variations in monthly 
sales numbers ? This section will explore such a possibility. 

Following the same procedure as in Task D to predict monthly mean sales 
prices, monthly sales volumes for 1979  were predicted for the three dis­
tance zones aroynd TMI and for Lehigh County and all Pennsylvania (except 
Philadelphia) .Z The predictions, together with a comparison to the 
actual monthly sales volumes, are shown in Table 6 . 3  and graphically 
portrayed in Figures 6 .  7 ,  6 .  8 ,  'and 6 .  9 .  

For April in the three TMI zones and Lehigh control area predicted �nd 
actual sales volumes were very close ; only in the all Pennsylvania control 
was there a large divergency, where actual far exceeded predicted by 4 7  
percent. I n  May, however, in the 0-5 and 5-10 mile zones the number of 
sales plummeted, falling 76 and 5 3  percent, respectively, short of the 
predicted number. In the remaining three areas actual sales fell slightly 
short of the predicted. We believe that this is quite firm evidence that 
the accident did have an adverse effect upon sales volume within 10 miles 
of the plant. 

A relevant question at this point is why this adverse effect is showing up 
in May rather than in April, the month immediately following the accident? 
Two explanations might be advanced. First, our data show the month in 
which the sale was completed or became legal, that is, when final settle­
ment takes place. But legal commitments to purchase real property often 
are made weeks or even months in advance, when "earnest money" is put 
down at the time an agreement of sale is negotiated. Such purchasers, 
not willing to relinquish their down payment by backing out of a sales 
agreement, consumated their sales in April despite the accident. The 
number of prospective buyers--those actively looking over the potential 
.housing market--dropped off drastically right after the accident in April, 
but this phenomenon was not revealed by the data until May when April 
purchasing commitments would have been finally consumated . Second, 

11 The Williamsport control area is not included in this section of the 
analysis because of lack of sufficient monthly data by STEB. 
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Tab le 6 . 3  Predi cted and act ual numb e r  o f  res i den t i al sales by months , TMI and Control Areas , 1 9 7 9 . 

J F M A M J J A J 0 N D 

0- 5 -

Predicted 32 40 36 50 6 7  4 8  30 4 7  2 2  4 8  3 1  3 2  
Act ual 31 3 7  4 3  4 9  1 6  6 2  2 9  3 9  4 0  3 4  8 18 
D i f f erence - 1 - 3 + 7 - 1 - 5 1  + 14 - 1 - 8 + 1 8  - 14 - 2 3  - 14 
% d i f f . - 3 . 1  - 7 . 5  +19 . 4  - 2 . 0  - 76 . 1  + 29 . 2  - 3 . 3 - 1 7 . 0  +81 . 8 - 2 9 . 2  - 7 4 . 2 - 4 3 . 8  

5- 10 

P redi cted 84 9 7  102 154 14 7 1 5 0  9 3  150 6 9  146 80 76 
Ac tual 79 9 3  105 149 69 1 5 7  80 1 0 2  1 0 1  82 42 56 
D i f f e rence - 5 - 4 + 3 - 5 - 7 8  + 7 - 1 3  - 4 8  + 3 2  - 6 4  - 3 8  - 2 0  
% di f f .  - 6 . 0  - 4 . 1  + 2 . 9  - 3 . 2 - 5 3 . 1  + 4 . 7 - 1 4 . 0 - 3 2 . 0  +4 6 . 4  - 4 3 . 8  - 4 7 . 5  -2 6 . 3  

1 0- 25 

�redi cted 7 2 7  7 2 9  7 7 8 10 5 3  10 81 100 1  7 76 1086 5 74 9 7 1  5 6 2  6 2 2  
Actual 885 7 3 3  880 106 7 9 9 4  1 306 8 7 6  1024 816 5 9 9  4 1 8  4 0 1  
D i f f erence + 1 5 8  + 4 + 1 0 2  + 14 - 8 7  + 305 + 100 - 6 2  + 2 4 2  - 3 7 2  - 1 4 4  - 2 6 1  
% diff . +2 1 . 8  + 0 . 5  +13 . 1  + 1 . 3 - 8 . 0  + 3o �;5 + 12 . 9  - 5 . 7 +42 . 2  - 3 8 . 3  -2 5 . 6  - 39 . 4  

Lehigh Co . 

Predicted 250 355 3 0 6  3 9 4  5 0 5  3 8 2  5 4 6  3 9 3  40 7 416 116 2 2 3  
Ac t ual 330 2 93 3 5 5  3 7 6  4 9 2  5 4 5  3 7 2  311 424 449 1 5 6  184 
D i f f erences + 80 - 6 2  + 49 - 18 - 1 3  + 1 6 3  - 1 7 4  - 82 + 1 7  + 3 3  + 40 - 39 
% di f f .  +31 . 9  - 1 7 . 6  +16 . 0  - 4 . 5  - 2 . 6  + 4 2 . 7  - 31 . 8  - 2 0 . 9  + 4 . 2  + 7 . 9 +34 . 5  - 1 7 . 5  

All PA le s s  Phil a .  

Pred i c t ed 9 2 9 7 7090 7 5 7 1  1 2 , 82 7  10 , 13 3  10 , 6 7 1  16 , 2 9 1  9 6 0 6  804 5  1 2 , 7 1 5  6 8 7 4  6 2 9 8  
Actual 9 0 6 1  6 33 8  7 5 3 8  1 8 , 8 8 3  9 , 20 8  10 , 59 1  13 , 5 6 6  9 0 5 3  7 1 3 3  1 8 , 2 2 8  406 3 3 7 2 2  
Difference - 2 36 - 7 5 2  - 3 3  + 6 0 5 6  - 9 2 5  - 80 - 2 7 2 5  - 5 5 3  - 9 1 2  + 5 5 1 3  - 2 811 - 2 5 0 6  
% dif f .  - 2 . 5  - -10 . 6  - 0 . 4  + 4 7 . 2  - 9 . 1  - 0 . 7 - 16 . 7  - 5 . 8  - 1 1 . 3  + 4 3 . 4  -4 0 . 9  - 39 . 8  
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virtually all  bus inesses in the Harrisburg area were quite severely 
disrup ted right after the accident , wi th a significant proportion of 
the populat ion temporarily leaving the area , and it took a while for 
things to return to normal . Pos sibly many realtors and lawyers delayed 
in delivering new sales documents to the respective Recorder of Deeds ' 
offices in the court  houses . Such delays could not be discerned in the 
STEB data . 

In the 0-5 mile zone the number of sales shot back up dramat ically in 
June of 19 7 9 , setting the highest monthly total for the year and being 
29 percent above the predicted number of sales . The same trend also 
occurred in the 5-10 and 10-25  mile zones . In the lat ter zone , sales 
volume was 30 percent higher than predicted . Thus , it appears that 
the adverse effect in May las ted but a short time , the market recover­
ing in a f ew weeks . 

The quarterly data for the all PA control showed sales volume in the 
fourth quarter s lightly higher than the predicted volume , whereas for 
all the o ther areas excep t Lehigh County actual volume was well below 
the p redic ted volume . Examining the monthly sales volume for all PA in 
Figure 6 . 9  shows that there was in fact a very sharp drop in sales the 
last  two mon ths , which was offset by a very high sales volume in October . 
Apparently the high interes t rates and tight supply o f  mortgage funds was 
felt somewhat earlier in central Pennsylvania than in the res t of the 
s tate . 

6 . 4  Sales Volume by Value Classes 

The previous section revealed rather s trong evidence that the TMI accident 
did have an adverse effect on sales volume for about one month following 
the accident . An important ques tion can now be raised : Was the ef fect 
distributed rather evenly over different value c lasses o f  res idential 
property , or was it concentrated in a certain value clas s ?  From our 
analyses in Tasks B ,  C and D we found no discernible e ffects on the 
mean sales values after the acc ident . Finding that there was a sharp 
drop in sales volume , however ,  we would like to know if this drop 
occurred in approximately equal proportions over the high , medium , and 
low value clas s  proper t ies , or if it was concentrated for example , in 
the medium valued class of  properties . If it  had been concentrated in 
either of the high or low value classes , the mean sales value should 
have reflected this . 

The methodological approach taken in this section of  the s tudy was to 
construct a computer his togram of  all sales in the 0-25 mile zone around 
TMI for the las t 9 months of 1975 , using the same STEB data base as was 
used in Tasks D and E �  The reason that the las t 9 months of 19 75 were 
used rather than the full year is that the effects of the accident would 
only have been felt in the last 9 months of  19 79 , and we wanted any 
chan ges in sales volumes among value class over time to  be on a co� 
parable basis s ince historically firs t quarter sales , b o th in terms of  
numbers and mean values , diverge considerab ly from these data for  the 
other three quarters of each year . 
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From the his togram, the number of  sales from April-December , 19 75 , were 
divided into approximately three equal groups from lowe s t  value to 
highes t value . These three groups defined the low , medium ,  and high 
value clas ses  that were used throughout the remainder o f  this  phase of  
the s tudy . The value ranges for the three classes are as follows : 

low - 0 - $19 , 990 

medium - $20 , 000 to $33 , 990 

high $ 34 , 000 + 

To compute the proport ionate shi fts in the number of  sales among the 
three value classes for each year from 19 75 through 19 7 9 , deflators had 
to be derived for the years 19 76-1979 . If  deflators were not used , then 
the proportion of sales in the low value class would certainly decline , 
while the .p roportion in the high value class would steadily rise  to re­
flect  the inflationary effects of the economy . With 19 75  as the base 
year equal to 1 . 0000 , the mean for each subsequent year for the 0-25 
mile zone data was divided into the 19 75 mean to ob tain the deflator 
for a par t icular year .l/ The 19 75 value class parameters were then 
divided by the deflators for each year to es tablish mean value class 
parameters for each year . These are shown in T�ble 6 . 4 .  

· Table 6 . 4 Annual deflators and value clas s parameters , 0- 2 5  mile zone . 

Value Class Parameters 
Year Mean Deflator Low Medium High 

$ $ $ $ 

1975  2 8 , 441 1 .  0000 0-19 , 9 90 20 , 000-33 , 9 90 34 , 000 + 

19 76  31 , 819 . 8938 0-22 , 3 70 23 , 380-38 , 030 3 8 , 040  + 

19 7 7  34 , 747  . 8185 0-24 , 420 24 , 430-41 , 5 30 4 1 , 5 4 0  + 

1978 38 , 001 . 7484 0-26 , 710 2 6 , 7 20-4 5 , 42 0  4 5 , 430  + 

19 79 42 , 26 3  . 6 730 0- 29 , 710 2 9 , 7 20-50 , 510 5 0 , 5 2 0  + 

The values def ining the three value classes and the deflators used 
in this task are not the same as those used in Task C because of the 
difference in the years covered by each task which would influence 
the inflation rates . 
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Computer his tograms for all sales in each of the 0-5 , 5-10 , and 10-25 
mile zones for  the April-December period in each year from 1975-1979  
were then ob tained . Us ing the parameters from Table 6 . 4 ,  the number o f  
sales in each value class were then tallied . The results  are shown in 
Table 6 . 5 ,  with the data plotted in Figure 6 . 10 .  

Several observations should b e  no ted in Figure 6 . 10 .  The 0-5 mile zone 
has a higher proport ion of medium value housing and a lower p roport ion 
of high value housing than either of the other two zones . The p roportion 
of high value housing has steadily declined since 19 76 . While the trend 
in the share of low value housing has been declining over the 5-year 
p eriod , there has been an increase in the las t 2 years . There has been 
a noticeable increase in the p roport ion of medium value hous ing over the 
5-year p eriod in the 0-5 mile z one . 

In the 5-10 mile zone , the proport ion of  low value hous ing is well below 
that of  the o ther two zones . High value housing p redominated in 1975 , 
but s ince has declined to be replaced by medium value hous ing whose 
share increased not iceably over the 5-year period . 

In the 10- 2 5  mile zone , low value housing predominated in 1975 , but has 
s ince declined somewhat .  The increase in the proport ion of medium value 
housing has now made it the p redominate class . High value hous ing 
has changed little in its .share of the housing market in this zone over 
the t ime period . 

· 

Over the las t two years considering all three distance zones together , 
the proportionate share of high value hous ing has been decreasing while 
the share of  low value hous ing has been increasing . There is no sub­
s tantial evicence f rom the data to indicate that the accident had a 
differential effect on the number of  housing sales in d i fferent value 
classes . 

Let us turn our at tention now to an analys is of any possible effects on 
value classes using quarterly data . The methodological app roach was 
similar to that used above for the annual data , wi th one significant 
dif ference . If there were any effects from the accident , particularly 
us ing quarterly data by dis tance zones , then we should not use the 0-2 5  
mile zone data base to compute deflators , otherwise the true effects  
among the value classes might be  masked . Therefore , the data base for 
all Pennsylvania less the City o f  Philadelphia was used t o  compute the 
deflators . The 1975  all PA weighted mean sales values ( $28 , 9 1 9 )  was 
the base value used {deflator = 1 . 000) and each quarterly mean sales 
value from 19 75-19 79 was then used to compute the quarterly deflators  
in the same manner as described previous ly . Table 6 . 6  shows the 
quarterly value class p arameters , the 19 75 value class base values 
remaining the same as in the previous analysis ( i . e . 0- $ 1 9 , 99 0 , 
$20 , 000- $33 , 990 , and $34 , 000 +) . From histograms for each quarter and 
dis tance zone , the number of sales in each value class were ob tained and 
the p ercentages computed . The results for each o f  the three dis tance 
zones are shown in Figures 6 . 11-6 . 13 .  
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Table 6 .  5 

Dis tance 
zone 

0-5 

5-10 

10-25 

Number of sales by value classes as a percent of 
total residential sales in each dis tance zone , 
April-December , 1975-19 7 9 . 

Value Class 

Year Low Medium High 

75 II 99 10 7 6 8  
% 36 . 1  39 . 1  2 4 . 8  

76 
II 1 7 3  183 121  
% 36 . 3  38 . 4  2 5 . 4  

7 7  II 120 220 101 
% 2 7 . 2  49 . 9  2 2 . 9 

78 II 111 166 6 8  
% 32 . 2  48 . 1  19 . 7  

7 9  
II 101 150 52 
% 33 . 3  49 . 5  1 7 . 2  

75 
II 1 7 7  290  342  
% 2 1 . 9 35 . 8  4 2 . 3  

76  II 293  5 3 6  5 3 8  
% 2 1 . 4  39 . 2  3 9 . 4  

7 7  
II 25 7 4 2 7  4 3 1  
% 23 . 0  38 . 3  38 . 7  

78 II 216 454  384 
% 2 0 . 5  43 . 1  36 . 4  

7 9  
II 1 7 9  3 6 8  3 0 5  
% 2 1 . 0  43 . 2  3 5 . 8  

75 
II 2202 1947  1 7 7 0  
% 3 7 . 2  3 2 . 7  2 9 . 9  

76  II 2821  3075  2518  
% 33 . 5 3 6 . 5  3 0 . 0 

7 7  
II 2869 3330  2 7 0 5  
% 32 . 2  3 7 . 4  30 . 4  

7 8  
II 2956  3407  2 5 1 3  
% 3 3 . 3 38 . 4  2 8 . 3 

79 
II 2660 2950  2199  
% 34 . 1  3 7 . 8  2 8 . 2  
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Table 6 . 6 Quarterly value class parameters , 19 7 5-19 79 . 

Value Class 
Year Quarter Low Medium High 

$ $ $ 
19 75  1 0-18 , 110 18 , 120-30 , 790 30 , 800 + 

2 0-20 , 150 20 , 160-34 , 260 3 4 , 2 70 + 
3 0-20 , 800 20 , 810-35 , 350  35 , 360  + 

. 4 0-20 , 520 20 , 5 30-34 , 89 0  34 , 900 + 

19 76  1 0-20 , 220 20 , 2 30-34 , 380 34 , 39 0  + 
2 0-22 , 560  22 , 5 70-38 , 350 38 , 360  + 
3 0-22 , 000 22 , 010-37 , 400 3 7 , 410 + 
4 0- 23 , 390 2 3 , 400-39 , 760 3 9 , 7 70 + 

19 7 7  1 0-22 , 010 22 , 020-3 7 , 420 3 7 , 4 30 + 
2 0-24 , 060  24 , 0 7 0-40 , 900 40 , 910 + 
3 0-25 , 5 20 2 5 , 5 30-43 , 380 4 3 , 390  + 
4 0- 25 , 000 2 5 , 010-42 , 500 42 , 510 + 

19 78 1 0-24 , 390 24 , 400-41 , 450 4 1 , 46 0  + 
2 0-26 , 690 26 , 700-45 , 380 4 5 , 390 + 
3 0-27 , 550 2 7 , 560-46 , 840 4 6 , 850 + 
4 0-28 , 090 28 , 100-4 7 , 7 50  4 7 , 76 0  + 

19 79 1 0-2 7 , 590  2 7 , 600-46 , 900  4 6 , 910 + 
2 0-30 , 480 30 , 490-51 , 820 5 1 , 830 + 
3 0-30 , 150  30 , 160-51 , 260 5 1 , 2 7 0  + 
4 0-31 , 440 31 , 450-53 , 450 5 3 , 460 + 

If there were s ignificant effects from the accident to be observed , 
they would most  likely show in the second quarter in the 0-5 mile zone 
(Figure 6 . 11 ) . In this quarter , the proportion of low value housing 
sales declined sharply , but it also declined in the same quarter in 
three previous years , even more sharply in 1976  and 19 7 7  (as evidenced 
by the degree of  slope of the line ) . The proportion of sales for medium 
and high value hou$ ing both rose in the s econd quarter in 19 79 . In b o t h  
the 5-10 and 10-25 mile zones , there i s  nothing to indi cate from examining 
the graphs that the accident had any no ticeable effect . 

Our conclusion for this part of  the analysis is that while the accident 
did have an effect of short duration on the number of  sales wi thin 
10 miles of  the plant , the effect was not discernibly concentrated in 
either low ,  medium, or high value class hous ing , but rather was evenly 
dis tributed over all three value clas ses . Although there were s ome 
proportionate shifts over the 5 years in the number o f  sales by value 
classes , these could not have been accident induced . 
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7 . 1  Introduct ion 

VII . TASK F 

The purpose  o f  this task was to gain further ins ight into any possib le 
effects of  the TMI accident on the housing market . People who deal with 
the market on a daily bas is , such as realtors , appraisers , suppliers of 
mortgage loans , and building contractors certainly mus t have firs t hand 
knowledge o f  how the market reacted immediately following the accident 
and subsequent adj ustments over the intervening months . Consequently , 
interviews were conducted with officials or owners of real e s tate and 
appraisal firms , banks and savings and loan institutions , and general 
contracting or building firms . 

From the yellow pages of  the most  current Greater Harrisburg area 
telephone d irec tory a mas ter list was compiled of all firms in the 
above categories . The total number of firms in each catego ry was : 
7 1  real es t at e  firms , 25  mortgage lending firms , and 1 35 general con­
tractors . Because of the large number o f  firms , a selection was made 
of those to be interviewed . The selection process , the ques t ions asked , 
and the results of the interviews are dis cussed below for each o f  the 
respec t ive bus iness categories . 

In all cases , a formal ques t ionnaire or interview form was not prepared 
or p resented to the p erson being interviewed . The nature of the inter­
view was one of informality , whether conduc ted in a person- to-person 
meeting or over the telephone . The primary interes t was to elicit , by 
means of a general discus sion , the individual ' s percep tion of what 
effects the accident has had over time on the housing market in the 
immediate vicinity of the plant and within the greater Harrisburg area . 

7 . 2  Real Es tate and Appraisal Firms 

From the mas ter list of 7 1  f irms , all those who maintained o ffices in o r  
near Middle town , PA (within about 5 miles o f  the plant ) were interviewed . 
There were six of these . Of the remaining firms , those who had purchased 
addit ional blocks of advertisement space in the yellow p ages were also 
s elected . It was felt that in general the larger and more active real 
es tate firms would be most likely to advertise in such a manner . In 
total , there were 28 real estate firms interviewed , of which 16  had 
handled sales of resident ial properties within 5 miles o f  the TMI p lant 
since the accident . Of thes e 16 firms , 8 had licensed appraisers on 
their s taff s . Out of the remaining 12 firms interviewed who conduc ted 
bus iness in the greater Harrisburg area but had no sales near TMI , 8 had 
licensed appraisers . 

In all but a very few cases the owner o f  the firm was interviewed ; in his 
or her abs ence the senior broker or salesman was interviewed . Four of 
the interviews (all with firms with offices in the Middletown area ) 
were person-to-person ; the remaining were done by telephone . The 
principal investigator did all of the interviewing which was done during 
July of 1980 . The researchers felt that to avoid possible  b ias in the 
responses , it would be best no t to voluntarily disclose the sponsor of 
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the s tudy . After being told that Penn S tate University was conducting 
the s tudy , not  one respondent pursued the matter further . 

The interviewer asked the respondent for his or her views and opinions 
on what  effects , if any , the accident of March , 1979 , had on res idential  
property sales , bo th immediately following the accident and during the 
subsequent y ear to 15 months . At tention was specifically directed to 
the effects in terms of selling price , number of sales , and duration o f  
sale (time lapse from date when property was first offered o n  the market 
to final s e t tlement ) .  The same effects were asked for rental properties , 
commercial p roperties , improved lots , and undeveloped land . 

All of the realtors remarked how difficult it was to separate the effe c t s  
of  the TM I  accident from the effects o f  high mortgage interest  rates and 
the tight supply of mortgage funds on the real estate market . Unfortu­
nately , the s e  events coincided and this fact has been a maj or problem 
facing thi s  research . Mos t  of the realtors felt sure that the high 
interest rates and lack of mortgage funds had a much greater effect on 
the local real es tate market than did the accident . 

Only 4 (14  percen t )  of  the 28  realtors interviewed felt the accident had 
no effect at all on the market in terms of price , number of sales , or 
duration o f  sale . Of these 4 realtors , 2 were ac tive in the Middletown 
area . 

Conversely , 2 4  realtors (86 p ercent ) felt the accident did adversely 
affect the market for s ingle family homes , mostly in terms of  number o f  
sales and duration of sale . Only 4 realtors ( 14 percen t )  felt that sales 
prices were lower as a result of  the accident , three of these saying the 
effect was of short duration (about one month) while only one realtor 
felt the effect  las ted longer (almost 6 months ) .  No realtors felt that 
sales prices were s till adversely affected in July 1980 , because of the 
accident . Four real tors felt that in July 19 80 , the e f fects  on number 
of sales and duration was still evident . Table 7 . 1  summarizes the 
responses .  

In addi tion to the responses summarized in Table 7 . 1 ,  the following 
responses were also received : 

Five realtors (18 percent ) cited specific instances where they had 
either lost a sale or had experienced an unusually long delay before the 
sale was consumated . One real tor stated that a potential buyer "walked 
out" on a sale , but he sold the property a few weeks later to another 
buyer without any reduction in price . Nine real tors (32 percent)  stated 
they s till encoun ter some buyers who will not consider p roperties in 
close proximity to the plant , part icularly if it  is visible from the 
prop erty .  Only one realtor said he handled a sale where the family 
moved out due to the accident . Seven realtors ( 2 5  percent ) s tated that 
the large influx of clean-up workers hired by the utility had boos ted 
the sales and rental markets over the past year . 

No realtors felt that the accident had anything more than very temporary 
negative effects on the rental marke t for housing . Both the s ingle and 
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Table 7 . 1 .  S ummary of real tor s ' respons es on effec t s  of accident on 
the real estate market (n= 28 ) . 

Responses 

No effec t  at  all on market 

S ome effect  on market 

S ome effec t on prices 

Short-run price effect ( 1 month) 

Longer-run price effect (6 months) 

Modest effects  on number of sales and duration 
of sales ( l . month) 

Dras tic  effect on number of sales for 1 month , 
wi th rapid recovery 

Effects on number of sales and durat ion las ted 
about 6 months 

Effects still p ers ist  in proximity to plant 

Number Percent 

4 14 

24 86 

4 14 

3 11 
1 3 

13  47  

5 18 

2 7 

4 14 

multi-family rental market by the summer of 1980 was tight in the 
Middletown area . No real tors felt there were any significant effects 
on the market for commercial prop er ties . 

The realtors had no t handled enough indus trial sales or sales of  large un­
improved land parcels in the past  year to indicate any likely effects on 
these types of holdings . One of the 4 real tors .  who thought the effects 
s t ill pers ist  handles primarily sales o f  improved lots in subdivis ions 
in the Middletown area . He exp erienced a large dip in number of sales 
over the pas t  year , but was unsure how much of  this decline was due to 
the accident and how much due to interest  rates and mortgage money 
availability . 

In summary ,  based on discuss ions with 28  real tors , a cross section o f  
people whose line o f  work makes them very knowledgeab le about the l ikely 
effects of the TMI accident on property values , it  is  quite apparent that 
the accident did have some effects on the market . The mos t  not iceable 
effects , by far , were reflec ted in the number of  sales and the t ime it  
takes to sell  a property . These two e ffects  were very no t iceable 
immediately following the acc ident , but  apparently did not last long , 
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perhaps one to two months at the most . 
that within a few months following the 
that were on the market and that would 
accident , had been sold . 

It  is probab ly correct to assume 
accident most  all of the propert ies 
have sold had there not b een an 

The accident probably adversely affected the selling price of a few 
properties wi thin a few months after the accident , but the overall e f f e c t  
o n  selling p r ice was no t suf ficiently s trong to be  readily discernib le 
in market averages . As wi th number of sales and durat ion of  sale , any 
s light effects  on selling price that may have exis ted shortly after the 
accident were  rapidly dissipated . Although even today there may be an 
occasional buyer who is reluctant to purchase a home c lose to the p lant , 
there are sufficiently few of  these relative to the overall market demand 
to significantly influence prices . 

One might challenge the responses o f  realtors , in that a s trong p roc l iv i ty 
for b ias may exis t resulting from their desires to dispel fears about an 
unhealthy market situat ion . While this interviewer felt that such thou ghts 
might have influenced the responses of  a few realtors , the overwhelming 
maj ority seemed to be very straightforward , hones t and s incere in thei r  
answers . The fac t that the realtors ' responses tend to  agree with the 
results of  the data analyses presented in previous sections of  this 
repor t  tend to support this observat ion . 

7 . 3  Mortgage Lending Institutions 

All of the maj or institut ions supplying funds for res idential mortgages 
in the greater Harrisburg area were interviewed . There were 15 of  the s e , 
inc luding 9 savings and loan associations and 6 banks . Of  the 8 ins t i­
tutions that had offices in the Middletown , Steelton , and Hummelstown 
areas , 7 were personally vis ited ; the remaining 8 ins t i tutions were con­
tacted by telephone . In most  cases the senior loan officer was the 
o ff icial interviewed . As was the case with the realtors , the respondent 
was asked for his or her views on what effects , if  any , the accident had 
on residential prop erty sales in terms of  number of sales and selling 
price . In addition , informat ion was sought on any change in bank 
polic ies to award mortgage loans on properties close to TMI . 

Not one of the lending ins titutions felt that there have been any las t ing 
effects on the real es tate market . Four officers int imated that the r e  
might have been some effect o n  number of sales right a f t e r  the acciden t , 
but if there was it was short lived . Most  pointed to the diff iculty o f  
separating the TMI effects from the high interes t rate and tight mor t gage 
money supply effects . No t one institut ion has altered its  lending p o licies , 
refused to accep t mortgages on properties near the p lant , lowered app raisal 
values for loan purposes , or discounted property values when a property 
was used for collateral on p ersonal loans . The officers of a bank in 
Middletown volunteered that there was no abnormal withdrawal o f  accoun t s  
after the acc ident . 
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In summary , from discussions with loan officers representing 15 mor tgage 
lending ins t itut ions in the Harrisburg area there: is no evidence to 
suggest  that the TMI accident has had any las ting effects on the real 
es tate market for s ingle family houses . 

7 . 4  General Home Building Contractors 

The original p lan was to interview all contractors in the Middletown 
area and by means of  random sampling (using a table of random numbers ) 
choose a sample from the Harrisburg and Wes t  Shore areas . However ,  this 
did not p rove feasible because too many firms either were no longer in 
business ,  were not operating in the Middletown area , or were not engaged 
in res iden t ial construction . 

The s trategy s e lected was to contact all available contractors in the 
Middletown area , which numbered 8 .  Then 8 firms in each o f  the Harris­
burg and Wes t  Shore areas were contacted , having been selected by s tarting 
wi th "A" in the phone book and proceeding alphabetically unt i l  8 inter­
views were complete with firms that met certain criteria . There is no 
a priori reason to believe that f irm characteris tics , such as size  or 
type of con struction performed , align themselves alphabetically ; thus 
a random sampl e  taken in this manner app ears j ustified . In t otal then , 
2 4  firms were interviewed . 

The criteria for the firm selection were as follows : 

1 )  Time . Firms had to be in operat ion at leas t one year prior to 
the March 1979 accident and con tinuing to the present . By us ing 
the May 1978 , Harrisburg area phone book we were assured o f  
get t ing firms that were i n  operat ion at the beginning o f  the 
t ime p eriod . 

2 )  Work location . The firm had to have done some work in the 
Middletown area . If not ,  the interview was terminated . 

3 )  Nature of work. The firm had to be at leas t partially involved 
in residential work , e ither in terms of new home cons t ruct ion 
or remodeling of existing homes . 

Table 7 . 2  summarizes the informat ion gleaned from the contractors during 
the interviews . 

As was the case with the realtors and mor t gage lending ins t itutions , the 
contractors found it difficult to assess the cause of poor market per­
formance after the accident ; i . e . , whether it  was due to the accident , 
to high int eres t rates or to some comb ination o f  both .  Only 5 o f  the 
24  contractors interviewed (21 p ercent ) felt the accident had no e ffect  
whatsoever on the market ; the majority felt it  had only a slight e f f ec t  
( 5 8  percen t ) . Not all o f  those feeling there had been some o r  s light 
effects were willing to j udge the duration o f  effect , but the maj ority 
who did express an opinion felt that whatever effects there were  las ted 
only through the spring of 19 7 9 . Three contractors thought that the 

. 
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Table 7 . 2  Summary of Contrac tors ' Responses (n=24)  

A .  General Effects : None Slight Some 

TMI area contractors 1 4 3 

Wes t Shore contractors 2 5 1 
Harrisburg contractors 2 5 1 

To tals 5 14 5 

B .  Duration of Effects : S everal Through Through Through 

TMI area contractors 

Wes t Shore contractors 
Harrisburg contrac tors 

To tals 

c .  Location o f  Effects : 

TMI area contractors 

Wes t  Shore contrac tors 
Harr isburg contractors 

To tals 

weeks SEring 

2 1 

1 
3 1 

5 3 

Wi thin 
5 miles 

2 

4 
3 

9 

' 7 9  Summer 

Wi thin 
10 miles 

1 

1 
2 

4 

2 
1 

3 

D .  Diff iculties in selling Erop ert ies : Problems 

TMI area contractors 

Wes t Shore contractors 
Harrisburg contrac tors 

Totals 

E .  General Out look : 

TMI area contractors 

Wes t  Shore contractors 
Harrisburg contractors 

To tals 

Pessimistic 

2 

2 

2 

1 
1 

4 

Unsure 

2 

1 
1 

4 

' 7 9  Summer 

3 

3 

Beyond 
10 mil es 

2 

2 

No Prob l ems 

4 

3 
5 

1 2  

0Etimis t i c  

4 

7 
7 

18 

effec ts are s till felt (summer 1980 ) . Nine of the 15 contractors willing 
to express an opinion as to the spatial extent of the effects  felt it 
was confined to wi thin 5 miles o f  the plant . Only 2 felt the effects  
extended beyond 10 miles from the plant . 
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From the s tandpoint of difficulty in selling properties , 12  c ontrac tors 
specifically mentioned propert ies which they had built or  renovated and 
experienced no problems in selling . Only 4 admitted to having problems 
selling homes in the" TMI area . Of these 4 ,  only one , a Middletown 
contractor , laid the b lame directly on the accident ; the o ther 3 felt 
they could no t dis tinguish the effect o f  the accident from the influenc e  
of the economic condit ions at that time . 

In terms o f  the contractors ' general outlook of the market , 15  ( 75 percen t )  
s tated they were having a good year despite any possib le adverse effect s  
from the accident . The four that were having some problems o r  were uns ure 
related these to the current economic conditions rather than the TMI . 
Only two contrac tors (8  p ercent)  expressed outright p es s imism about thei r  
businesses and linked their bad t imes to TMI . Both of  thes e  contractors , 
located in Middletown , also felt the effects extended beyond 10 miles and 
through the summer of 1980 . 

7 . 5  Conclusions 

Personal conversations during the summer of 1980 with owners or repre­
sentat ives of 28 real estate firms , 15 mortgage lending ins t i tut ions , and 
24 general contractors in the greater Harrisburg area leads one to conclude 
that the acc ident at TMI had very little , if any , effect on the market 
values of  res idential propert ies and that whatever market effects  there 
might have been were of  very short durat ion , probably not more than one 
month . There app eared to be  a much more noticeable effect  on the numbe r  
of  sales and t ime required to consumate a sale . Apparently i n  the 
Middletown area for about one month following the accident very f ew 
properties moved on the market . These effects diss ipated rapidly in the 
late spring and early summer of 1979 , abetted somewhat by an inf lux o f  
clean-up workers and specialists brought in by the utility . Only a 
small proport ion of the realtors and contractors (14  percent and 13  
percent , respectively) felt that effects  s t ill p ersis ted . No banks 
or savings and loan institut ions made any changes in their lending 
policies or discriminated in any way agains t properties located clo s e  
t o  the plant . Virtually all of  those p ersons interviewed s trongly 
expressed the opinion that it was extremely difficult to dis t inguish 
between the effects of the accident if any , and the effects  on the 
market of high interest  rates and tightness in supply of mor t gage funds . 

Despite the fact that realtors and contractors would seem to  have a 
natural b ias against expressing pessimism about their bus ines s p rospe ct s , 
it seems rather clear that the accident has had no las t ing effects  on 
the market values of residential p ropert ies , even those  close to the 
plant . This does not imply ,  however , that even today one cannot find 
an instance where a orosoec t ive buyer may not choose a particular 
prop er ty because of its p roximity to TMI . Ano ther buyer will come along 
shor tly who has no avers ion to such a location . Apparent ly there are 
too few buyers with negative feelings towards the plant to measurably 
affect the demand and consequently the price o f  housing in the TMI area . 
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8 . 1  Summary 

VII I . SUMMARY AND CONCLUS IONS 

Following the accident of March , 19 79 , at the Three Mile Is land nuclear 
power plant near Harrisburg , PA, concern was expressed over the possib ility 
of  a variety of  health , economic , and environmental effect s . One of the 
economic e f fects  often mentioned was the lowering o f  real property values , 
part icularly for residential properties near the plant . The purposes o f  
this study were t o  determine i f  the accident did have an adverse effect 
on s ingle family resident ial property values , and if  so to determine 
if the effects  were related to dis tance and direct ion from the plant , 
and if  propert ies in different value calsses were affected dissimilarly . 

The study area encompasses a zone 25 miles in radius around TMI . A 
primary control area in Lycoming County , PA, near the City 'of Williamsport 
(about 75 miles north of  TMI ) was selected based on ·  s imilarities to the 
TMI area in population growth and dens ity , per capita income , and other 
features . Regression analysis later showed lit tle s igni ficant differences 
in the real estate markets for the two areas . Lehigh County was used as a 
secondary control area in one o f  the tasks . 

The s tudy was divided into six tasks as follows : 

Task A :  Determine if the plant (TMI) had any adverse e f fects o n  s in gle 
family property values before the accident . A mult iple regre s s ion 
model was used . 

Task B :  Determine i f  the acc ident had any adverse e ffects on s ingle 
family property values by distance and direct ion from the p lant 
and by property value clas ses (high , medium , and low) us ing 
mult iple regression . 

Task C :  From property as sessmen t data predict , by use o f  a s imple regress ion 
model , property values after the accident and compare to actual  
market sales values according to distance zones and direct ion 
combined . 

Task D :  Analyze the quarterly and monthly t rend in mean sales values 
over the five-year period 1975  to 1 9 7 9  and compare to a contro l  
area t o  see if  any adverse e f fects fol lowed the accident . 

Task E :  Approximately the same procedure as in Task D ,  only analyz e  the 
number of  sales by quarters and months . 

Task F :  Interview realtors , appraisers , o fficers in mortgage leading 
inst itut ions , and cont ractors to ascertain their views of how 
the accident might have affected the real estate market and 
hous ing values . 
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Pennsylvania State Tax Equalizat ion Board ( STEB) data were the bas ic s ource 
of property sales informat ion for Tasks A-E .  In Tasks A , B and C ,  s ampling 
o f  sales data was done for the zones more distant from TMI . In Tasks A 
and B properties selected were mat ched to property record cards in the various 
county tax assessment o ffices , which provided descriptive informat ion on 
individual property characteris t ics , and when combined with information 
gathered f rom visual inspect ion of each property provided data for the 
independent variables . Originally about 75 variables describing house and 
lot charact erist ics were ident ified , but in the final regression analyses 
about 38 of these proved s ignificant in explaining house price variat ions . 
A s ummary o f  each task follows . 

8 . 1 . 1  Task A 

The data base included 505 sales covering the three years 1 9 7 7  to 
19 7 9 . The first part of this task was to determine if there was any 
s ignificant difference be tween the Lycoming Cont rol area and the TMI area 
us ing mult iple regress ion analysis . The data were divided into three 
time set s ; before , after , and before and after the accident , and into 
two distance zones ; 0-5 and 10-25 miles from TMI . 

The regress ion results  showed that there was a significant difference 
in the sale prices of s ingle family homes between the control area and 
the 0- 5 mile zone around TMI before the accident but not after the 
accident . Over the 2 7  months before the accident , s ingle family homes 
close to TMI solid fo r about $1 , 860 less on the average than homes in the 
control  area . Analysis of  the data for the 10-25  mile zone arount TMI 
showed that housing prices here did not differ significantly from tho s e  
in the Lycoming Control area , either before or after the accident . 

To det
.
ermine if  the accident had any effect s , :  posit ive or negative , on 

the value of homes be fore the accident , only the "before data" for the TMI 
study area were used (440 val id property sales over the 27 months preceding 
the accident ) .  As  in virtually all  the regress ion equat ions , all  the 
coefficients had the expected signs and their magnitudes were reasonab le ,  
with 70 to 80 percent o f  the variat ion in housing prices explained by the 
independent variables . 

Two independent variab les were important here : "distance to TMI " and 
"close to TMI" ( 0-5 miles ) .  In one equat ion , the dist ance to TMI variab le 
was significant (at the one percent level)  with a value of +1 6 3  ( s ee 
Table 8 . 1 ,  column 1 ) . This would indicate that housing values were 
expected to increase before the accident about $16 3 for each mile the 
property was located from the plant . Substituting the c lose to · TMI vari­
able for dis tance gave a negative coefficient o f  - $ 1 , 7 32 at the 5-10 percent 
level o f  s ignificance . In the log-log forms o f  the equations rather 
than the linear (those j us t  reported ) , the distance to  TMI coefficient 
was significant at the 5 percent level while the close to TMI coe f ficien t  
was not significant (at the 10 percent level) . 
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Table 8 . 1 Summary o f  Resul t s : TMI , acc ident , d i s t ance , and quadrant related variables . 

Co e f f i c ient s  and Mean 
Before 

Acc ident Aft er Ac c ident 

Variab le 2 , �1 3. 1 3. 2 4 . 3  4 . 4  3 . 1  
1 2 3 4 5 6 

Distance to TMI 1 6 3  t 1 6 3  
Af ter acc ident t 
0- 5 miles - 1 , 7 32 *  - 2 , 950* t -2 , 1 3 6 * *  
Af ter x dis tance t 
Af ter x 0- 5 mil es t 
6- 10 mil es t 
11- 2 0  miles + 7 2 8  
> 2 0  miles +2 , 4 2 2  

No rth t -1 , 214 
Eas t t +1 , 68 6  
South t +2 , 1 98 
Wes t  t + 9 3 6  

Nor t h  x 0- 5 mile s  -r - 1 , 7 7 6  
Eas t X 0- 5'  miles t t 
South x 0- 5 mil es - 6 , 6 8 2 *  t 
Wes t  x 0-5 mil es t t 
No rth x 6-10 mil es -2 , 6 2 7  
Eas t  x 6 - 1 0  mil es t 
South x 6- 10 miles +3 , 7 44 
Wes t  x 6-10 miles t 
No rth x 11- 2 0  miles -1 , 2 8 4  
Eas t x 11- 2 0  miles +2 , 1 5 7  
South x 11- 2 0  miles +2 , 024 
Wes t  x 11- 2 0  miles + 6 5 3  

t Variable n o t  s ignif icant at the 10 p ercent or l e s s  l evel o f  s ignif icanc e . 
* S ignif icant at the 5-10 p ercent l evel o f  s ignif icance . 

** S ignificant at the 1- 5 p ercent l evel o f  s igni f icance . 

D i f f erences 

Before and 
No rth 

3 . 2  
7 

t 
t 
t 

-3 , 02 6  

t 

All o ther variables s ignif icant at the 1 percent or better l evel of s ignif icance .  

Refers t o  the table number in whi ch the full regress ion resul t s  appear . Tables 
cont ain mo re than one regr e s s ion equat ion ; therefo r e , c o e f f i c ient s  app earing in any 

one column alone may have come from more than one equat ion . 

Af ter Ac c id ent 
East South We s t  

3 . 2  3 . 2  3 . 2  
8 9 1 0  

t t t 
-2 , 4 5 9  -1 , 640* -1 , 7 67 * 

t t t 

t 
2 , 3 2 1 * *  

t 

t 
t 

t 



Based on thes e  result s one might conclude th�t before the accident the p lant 
might have had an adverse effect on single family property values . Regres s ion 
analyses , however , does not show cause and effect , only relationships between 
variables . All we can say from the regression results is that from the 
beginning o f  19 7 7  until March of 1979  hous ing aroung TMI was lower in 
value than elsewhere in the region . We know that hous ing in this area 
for decades has been lower than for the region as a whole , and we believe 
that the lower values near the plant reflect primariliy the historic t rends 
in economic development that have occurred there . Data in Tasks B ,  C and 
D support this supposit ion . 

8 . 1 .  2 Task B 

Linear and log-lo g regressions were run on the "after" and "be fore and 
after" accident data . "After" · sales numbered 14 3 ,  while "be fore and 
after" sales for the 0-25 mile zone totaled 5 8 3 .  The independent coe f­
ficients displayed the expected signs and the equat ions explained 76  to  
8 3  percent o f  the variation in selling prices . 

The " distance to TMI" variable was not s ignificant in the afte·r accident 
data . When " close to TMI" was substituted for this variable it was 
significant at the 5-10 percent level with a coefficient o f  � $2 , 950 
(column 2 ,  Table 8 . 1) .  "Dis tance to TMI" was significant in the "before 
and after" dat a ,  with the same coefficients (+163)  as reported for the 
"before accident " data (colunm 6 ,  Table 8 . 1 ) .  When the b inary variab le 
"after the accident" was ent ered in the "before and aft er" equat ions , 
this variable was not at all significant . This indicates that there was 
no significant difference in the real price of hous ing between the two 
time periods . When "distanct to TMI" was interacted With "after acc iden t , " 
there was no s ignificance in the coefficients o f  this interact ion variab le . 
Also , when "close to TMI" ( 0-5 miles ) is interacted with "after acciden t " 
the new coefficient is not significant . These results support our content ion 
that even though dis tance to TMI may be s ignificant in explaining diffe r ences 
in housing prices , these differences are unrelated to the accident . I t  is  
difficult  to rationalize the plant affect ing hous ing prices before the 
accident , if  the accident itself did no t affect the prices . 

Four directional quadrants (north , eas t ,  south , and wes t )  were entered 
into the "after" and "befo re and after" regressions as b inary variables , 
and were also interac ted with "after acc ident " and " close to TMI" variab l e . 
The results are shown in Co lumns 3 and 7-10 in Tab le 8 . 1 .  

In the "af ter acc ident" data , none o f the coefficients for the quadrant 
variables were significant . In the "before and after " accident data , with 
the " af ter accident" and quadrant each run as separate b inary variables , 
none o f  the 4 "after acc ident " coefficients were significant . Likewis e in 
the same data set l.rhen "quadrant" and "close to TMI" were interac ted , and 
also when a three-variab le interac tion , ( quadrant , clos e to TMI , and a f t e r  
acc ident ) was performed , none o f  the coefficient were s i gnificant . Ther e  
was some s ignificance in the quadrant coefficients over the entire t ime 
period (19 7 7-19 7 9 ) , but in light of the after accident findings j ust  
dis cussed these could no t be due t o  t h e  acc ident . However ,  in  the "a f t e r  
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acc ident" dat a  set  the coeffi cient for the interact ion variable  "South x 
close to TMI" was -$ 6 , 68 2 and significant at the 5-10 percent l evel o f  
significance . Because there were only 8 observations or sales in this 
geographical cell and there was no t s trong signficance , we are hesitant 
to say this resulted from the accident . Our f indings show that when " South 
x close to TMI x after accident" was inserted in the "before and after" data 
set the coe f ficient was not significant ( t  value of only -0 . 0 4 ) . This leads 
us to conclude that the coefficient of  - $ 6 , 682  mus t  be  refle c t ing some o ther 
unexplained factor . This other factor might be a community o f  small and 
not well  maintained houses converted from vacation to permanent dwellings 
and not served by public sewer . We must  conclude that there is  very 
lit tle evidence to show that the accident had either positive or negative 
effects on property values in terms of their location with respect to 
direction from the p lant . Within 5 miles to the south of the plant 
property values were lower , but there is no firm evdience that those 
were related to the accident . 

To examine the data for possible differential e f fects  by value classes o f  
properties , the January , 19 7 7 , sales were divided into three groups , each 
containing an equal number o f  sales : low value (under $22 , 00 0 ) , medium 
value ( $2 2 , 100 - $ 35 , 000) , and high value ( over $35 , 000 ) . In subsequent 
time periods these value parameters were adj us ted for inflat ion so as t o  
keep the value classes cons is tent with inflationary effects i n  the market .  

Three regress ion equat ions were specified for each value class (before , 
after , and be fore and after the accident ) .  Binary independent variables 
relating to the accident and to the plant were specified . A set  of  
regress ions were run for each value class . 

In the "be fore accident" equat ions , none o f  the coefficients  for the variab l e  
"close t o  TM I "  (0-5 miles ) were s ignificant , indicating that apparently 
the plant had no e f fects on sale prices according to value c l asses . The 
same was true for the whole data set , "be fore and after accident �1 1 1  None o f  
the coefficients for the three dummy variables in each value class equa t ion 
were significant :  "close to TMI , " "after accident , "  and these  two interac t ed 
"close to TMI x after accident . "  

However ,  we did find significance in the "close to TMI" coe f ficient for 
the high value class when only the "after accident"  s ales dat a  were 
analyzed . This coefficient , - $4 , 5 89 ,  was s i gnificant at the 1-5 percent 
level of  s igni ficance , which is not in conformity with the results of the 
other equat ions j us t reported . Examining the other variables  in this 
equation revealed that two had signs opposite to what we would expect and 
opposite to the results for those coefficients in mos t  of the other 
regress ions ; namely , "pub lic sewer" and "good house condition" were nega t ive , 
although neither were s ignificant . This indicates multicollinearity exi s t e d  
and thus the resul ts of  this equa t ion mus t  be cons idered much less reliab le 
than the results for the "before and after" equa t ion . For these reasons we 
mus t  conclude that there is no s trong evidence that the accident had any 
effects on the selling price of low, medium , or high value properties . 
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8 . 1 . 3  Tas k  C 

In this task we tried a new approach : we predic ted the sales values o f  
properties af ter the accident by dis tance zones and quadrants  b y  means 
o f  a s impl e  l inear regression model in which equalized as sessed values and 
effective tax rates were the only independent variables . We then compared 
the differences between the predicted values and the ac tual market value s . 

Property assessments should reflect all the "bundle "  o f  variables that we 
used in the earlier regress ions . But the quality of  assessments varies 
among coun ties . Unfortunately , the qual ity of assessment as indicated 
by the dispers ion coe fficient was no t good in mos t  of  the count ies 
included in the study area . For this reason we feel that much less 
importance should be placed on the finding in this task . 

The resul t s  indicated that within 10 miles o f  TMI the di fferences between 
the actual and predic ted mean p rices after the accident were not significant . 
Properties in the 11- 20 mile zone around TMI sold somewhat higher than we 
predicted (+$ 7 28 ) while properties over 20  miles sold considerably higher 
(+$ 2 , 4 2 2 ) , bo th dif ferences were highly s ignificant (column 4 ,  Table 8 . 1 ) . 
Mean differences for the whole quadrants were al l highly s i gnificant , the 
north quadrant showing lower values than predic ted (-$1 , 2 1 4 )  while the o ther 
3 quadrants had higher values . 

When the quadrants were segmented into distance zones to  give us geographic 
cells (such as 6- 10 miles eas t of TMI ) , the results  were mixed (see column 
5 ,  Table 8 . 1 ) . Only the north cell was s ignificant in the 0-5 mile zone , 
- $ 1 , 7 7 6 . All 4 direct ional cells were s ignificant in the 11-20 mile zone , 
with the north cell the only one in which the actual values were lower 
then predicted (- $1 , 284 ) . In the 6-10 mile zone , the eas t and wes t  
quadrant cell differences were not s ignificant . I n  the north cell they were 
significantly lower (-$2 , 6 2 7 ) , while in the south cell they were s ignificantly 
higher (+$ 3 , 7 4 4 ) . 

The f inding that hous ing prices north of  the plant were lower than predicted 
is cons istent with the earlier findings of this studn' and t ends to conf irm 
our belief that it is the long run character o f  development in this area 
that is being reflected . In all the remaining cells , the actual mean sale 
prices were either higher than predic ted , or  the differences were no t 
significant . Based on· these findings , we mus t  conclude that the acc ident 
had no adverse impacts , either downwind from the plant ( t o  the eas t )  or  
in any o ther direct ion . 

8 . 1 .  4 Task D 

In this task a time series comparison o f  mean annual , quarterly ,  and 
monthly res idential prices from 19 75 through 1 9 7 9  was done by distance 
zones around TMI and for two control areas . The data base included all 
single family res ident ial sales data from STEB , s creened for invalid sales . 
The average number o f  yearly sales in the various areas were : ( 1 )  the TMI 

99  



s tudy area : 1 1 , 738 ; ( 2 )  the Lycoming control area : 635 ; and ( 3 )  the 
Lehigh control area : 3 , 95 2 . Within the TMI s tudy area , the average 
number of yearly sales by the three distance zones were : ( 1 )  0- 5  miles ; 
466 ; ( 2 )  5- 10 miles : 1 , 299 ; and ( 3) 10-25 miles : 9 , 9 73 . If  we assume 
that the effec t s  of  the high interest rates and constraints on availability 
o f  mortgage funds on the real es tage market in 1 9 7 9  were felt about 
equally over the TMI and control areas , and we have no a priori reason to  
suspect that they were not , then the use o f  control areas should account 
for those effects  in our analysis of the TMI data . 

Mean sale pr ices for 1975 , 1978 , 
various areas are as follows : 

Areas 1 9 7 5  

$ 

0-5 miles 2 5 , 644 

5-10 miles 33 , 115 

10-25 mil es 27 , 360 

Lycoming Control 2 9 , 5 3 7  

Lehigh Cont rol 2 7 , 960  

and 1979  and the percent increase 

Percent Change 
1978  197 9 7 5 - 7 9  78-7 9 

$ $ % % 
34 , 224 36 , 4 7 3  4 2  6 . 6  

42 , 242 46 , 5 7 5  4 1  10 . 7  

36 , 861 40 , 8 7 3  4 9  10 . 9  

3 7 , 933 4 0 , 247  3 6  6 . 1  

3 9 , 454  43 , 409  55  10 . 0  

for the 

It is apparent from the above data that prices in the 0-5 mile zone are 
cons is tently lower than prices in the two more dis tant zones around TMI . 
We investigated the 1970  prices and found this relat ionship existed then , 
which was before the TMI plant became operational . Thes e  data lend 
support to our interpretat ion of the regressions in the previous tasks 
where we felt that much of the explanation for some of the negat ive 
coef ficient s lay in the inherently lower value properties close to TMI . 
The percent change in 1 9 7 8  to 1 9 7 9  prices in the 0-5 mile zone and 
Lycoming cont ro l  were very s imilar , as were the changes for the 5-10 , 
10-25 , and Lehigh cont rol areas . 

Examining the time series data by quarterly means revealed no effects from 
the accident . The second quarter o f  19 79  (April , May and June) immediately 
followed the accident and should have revealed price effects i f  there wer e  
any . The percent change in mean quarterly prices from the first to the 
second quarter for the various areas are shown below : 

Average 1975-78  

1 9 7 9  

0-5 

% 
+12 . 2  

+1 6 . 1  

5-10 

% 
+7 . 8  

+7 . 9  

10-25 

% 
+ 9 . 0  

+11 . 2  

100 

Lycoming 

% 
+4 . 2  

-3 . 4  

Leh igh 

% 
-10 . 3 

+1 2 . 4  



Within 5 mile s  o f  the plant , second quarter 1979  prices increased at a 
higher rate than in any of  the o ther areas , and at a rate greater than the 
previous 4 year average rate for that quarter . For the las t two quarters 
of  1979 pr ices  cont inued to rise in the 0-5 mile area . 

Our next s tep was to predict mean prices for the 4 quarters of  1 9 7 9  in the 
0-5 and 5-10 mile zones and s tatist ically compare them to -the actual means . 
All the evidence thus far indicates that there were no price e f fects f rom 
the accident in the 10- 25  mile zone . Therefore , 19 75- 78  mean prices in 
this zone were used as the his toric base upon which the 1 9 7 9  quarterly 
means in the 0-5 and 5- 10 mile zones were computed . The d i fferences in 
the actua l  and predicted means (actual - predicted) by quarters for the 
two z ones are as follows : 

1 9 7 9  quarters 
1 2 3 4 
$ $ $ $ 

0- 5 -2 , 586  -1 , 624 -12 6  -1 , 54 9  

5-10 -125 -83 +521 -61 

None o f  the above differences are s tatist ically s ignificant based on a 
two-tailed t tes t at the 99 percent confidence level . 

Although analys is of  the quarterly data uncovered no evidence o f  e ffect s 
from the accident on prices , perhaps there were very short  lived effec t s  
that might show up in monthly data . Us ing the same predic t ion methodol o gy 
as we did for the quart erly data , we predic ted monthly means for 19 7 9  
for the two distance zones nearest TMI . Monthly differences (ac tual-predicted)  
for  the three months following the acci den t in the two z ones are as fol l ows : 

0-5 

5-10  

April 
$ 

-3 , 328 

- 94 

May 
$ 

-2 , 060 

+120 

June -$ 
+1 , 403 

+5 3 9  

None o f  the s e  nont h l y d i f ferences  �1ere s i gn i f i c an t , wh i ch me an s t h at the 
- $ 3 , 3 2 8 difference in April in the 0-5 mile zone can be  explained by normal  
variation in the marke t .  There was only one month in the  data in 
which there were significant differences , and this was January when in 
the 0-5 mile zone the actual mean price was a surprising $ 8 , 5 16 below the 
predicted mean price and in the 5-10 mile zone the actual price was $ 6 , 108 
higher than the predicted price . S ince this was before the accident , these 
dif ferences are obviously no t accident related . 

Based on the annual and quarterly trends in mean sales prices in the 
3 distance zones around TMI and on the lack o f  signi ficant differences in 
actual and predicted mean prices by quarters and months for the two nearest  
z ones , we  must conclude that the TMI acc ident had no  e f fect on  s ingle 
family res idential prices throughout 19 7 9 . 
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8 . 1 . 5  Task E 

This task , using the same data base as the previous task , analyzed the 
possib le effects  o f  the accident on the number of sales by distance 
zones around TMI , and by three property value classes . 

The quarterly data  revealed that there might have been a s li ght e ffect in 
the second quarter o f  1979  in the D-5 mile zone . The usual increase in 
number of sales for that quarter in previous years was not apparent in 1979 . 
In the 5-10 and 10-25 mile zones the second quarter 1979  rates of  increase 
in sales volumes were about the same as in previous years . All three zones 
around TMI and the two control areas showed significant decreases in 
sales volumes toward the end of the year , probab ly a reflect ion of the 
adverse financial markets  at that t ime . 

Predicting quarterly sales volumes was done in much the same manner as 
was done in the previous task. In this part o f  Task E data on sales 
volumes for all o f  Pennsylvania , except the City o f  Philadelphia , were 
added to provide an addit ional base for comparison . Second quarter 1979  
sales volumes in  the 0-5 and 5-10 mile zones were 2 3  and 17  percent , 
re spectively , below the sales volumes predicted based on the previous 
4-year his torical trend in the 10-25  mile zone . In contras t ,  actual 
second quarter 19 79  sales volumes were higher (by from 7 to 15 percent ) 
than predicted in the 10- 25 mile zone , the two control areas , and all 
Pennsylvania . Thus there seems to b e  some evidence that the accident 
might have had some dist ruptive e f fects on the market . 

Quarterly data might mask no ticable  effects on a monthly bas is ; therefore , 
we predic ted montly sales volumes for 1979  for the three distance zones 
around TMI and for Lehigh County and al l Pennsylvania . The differences 
in the actual and predic ted (actual-predicted)  for 4 months in 1 9 7 9  are as 
follows : 

March Ap r il May June 
% % % ---r 

0-5 +1 9 - 2 - 7 6  +2 9 

5-10 + 3 - 3 -53 + 5 

10-25  +13 + 1 - 8 +31 

Leh igh County +16 - 5 - 3 +4 3 

All Penna . +4 7 - 9 - 1 

Sal es volumes in the 0-5 and 5-10 mile zones plummeted in May , falling 
7 6  and 5 3  percent , respect ively , short of  the predicted number . It is  
apparent that sales volumes recovered rapidly in June , part icularly in the 
0-5 mile zone , but the data indicate tha t the accident did have an advers e 
impact on sales volume within 10 miles o f  TMI . 

Was
.
the decr:ase in sales volume reported above felt equally among the low ,  

med1um and h1gh property value classes ? Es tablishing value clas s parameters  
and deflat ing va lues in  much the  same manner as  was done in  Task c ,  we 
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analyzed the t rends in quarterly sales volumes among the three value 
classes  over the 5-year period . The analysis showed that there were 
some proport ionate shifts over the 5 years in the number of s ales by 
value clas s . The proportions of sales in the medium sales c lass tended 
to go up over the 5-year period , while the proport ion in the low and high 
value classes  decreased somewhat . This was true for all three distance 
zones around TMI . However ,  there were no discernible effects  from the 
accident on these proport ions ; the sharp dec line in May sales appeared 
to be evenly distributed among all three value classes . 

8 . 1 . 6  Task F 

The final task o f  this study elicited informat ion from individuals in firms 
active in the real estate and hous ing market in the Harrisburg area . Persons 
were contacted either personally or by t elephone and their views and 
perceptions obtained about how the hous ing market reacted immediately 
following the accident and the subsequent adj ustment s that occurred over  
the intervening months . Officials associated with real estate and 
appraisal firms , banks and savings and loan ins t itut ions , and general 
contract ing and building firms were contacted . A sampling procedure was 
used for all the the financial ins titutions . 

Based on discussions with 2 8  realtors and appraisers , it was quite apparent 
that the accident did have some effects on the market . The mos t  not iceab le 
effects were in the number of  sales right after the accident and in the 
time it took for properties to sell , with 24 realtors ( 8 6  percent ) 
volunteering this observat ion . Only 4 realtors ( 14 percen t )  felt the 
accident had no effect whatsoever on the market .  

Four realtors felt that sales prices were adversely affected by the accident , 
three observing that it  was o f  short durat ion (about one month)  while one 
thought the e f fect las ted almo s t  6 months . In July of  1980 , at the t ime o f  
interviewing , 4 real tors thought the e f fect on sales volume was s t ill evident , 
although they admitted that it was very difficult to separate the 
accident effects from the financ ial market effects (high interest rates 
and shortage of mortgage funds ) .  

Five realtors cited specific ins tances where they had either lost a sale 
or had experienced an unusually long delay before the sale was settled . 
Nine realtors s tated they s till encounter (July , 1980)  some buyers 
who will not cons ider propert ies close to TMI , part icularly if the p lant 
is vis ible . Five real tors ( 18 percent ) observed a dras tic  e f fect on the 
number of sales right after the accident ; "the market virtually collapsed 
for about one month . " This view seems to be supported by our findings in 
Task E for the May , 1979 , sales volume . No realtors felt the accident 
had anything more than very temporary e f fects on the rental marke t for 
housing and none felt it  adversely affected the market for commercial 
properties . Seven realtors (25  percent ) s tated that the large influx o f  
clean-up workers hired b y  the utility had helped boost  the house sales 
and rental markets over the pas t year . 
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Fifteen financial institutions supplying funds for resident ial mortgages 
were contacted . Not one o f  the officers interviewed felt  there were any 
las t ing effec t s  on the market . Four o fficers felt there was a small ,  
short lived , e f fect on sales volume right after the accident . Not one 
ins titution altered its lending policies , re fused to accept mortgages 
on properties near the plant , lowered appraised values for loan purposes , 
or  discounted property values when a property was used for collateral 
on personal loans . 

Twenty- four contractors were interviewed ,  all o f  whom had done some work 
in the Middletown area . Nineteen ( 7 9  percent ) felt the accident had s ome 
effect  on the market , only three of whom felt the effects s t ill persisted . 
In terms o f  the contractors ' general outlook on the market , 15  stated they 
were having a good year despite any poss ible e f fects from the accident . 
Four stated they were having some problems but related these to the then 
economic condit ions rather than to TMI . Only 2 contractors ( 8  percent ) 
expressed outright pessimism and linked their bad times to  TMI , both o f  
whom were lo cated in the M.iddletown area . 

8 . 2 Conclus ions 

Based on ( 1 )  extensive s tatis tical analysis of market sales data from 
19 75 through 19 79 for the area within 25  miles of  TMI and for two contro l  
areas , and ( 2 )  interviews with real tors , banks and savings and loan 
officials , and contractors , we conclude that : 

1 .  The accident at TMI in March ,  1979 , had no measurab le e ffect s , 
either pos itive or negative , on the value of  s ingle family resident ial 
propert ies close to the plant , within a 25-mile radius of the plant , 
or in any direc tion from the plant . 

2 .  The TMI plant had no measurable e ffects on single family residential 
property values from 19 7 7  up to the time of the acc ident . 

3 .  There were no discernib le price e ffects related to low ,  medium , or  
high value c lasses of  resident ial property . 

4 .  Immediat ely following the accident there was a sharp decline in 
the number of res idential sales within 10 miles of the p lant , with the 
real estate market returning within 4-8 weeks to near normal condit ions , 
cons idering the financial market situat ion at that t ime . Mos t  o f  the 
propert ies that were on the market during this period were subsequently 
sold at a price that probably would have p revailed in the absence o f  the 
accident . 

5 .  Res ident ial propert ies within 5 miles o f  TMI , and those generally 
to the north , are lower in value than resident ial propert ies in the greater 
Harrisburg area . This has b een true s ince be fore the p lant exis ted , and 
is due to the trend and character of housing development in the area over 
time . 
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6 .  There may be an occasional prospective buyer who , even today , 
may not choose a particular property because of its  proximity to TMI . 
Apparently there are too few of  these buyers in the market at any one 
time to measurably affect the demand for and consequently the price of  
hous ing in the TMI area . However , this means that some properties may 
remain on the market longer , thus increas ing the holding cos ts for s ome 
s ellers . This s ituation was not invest igated in this s tudy . 

7 .  There is  a possibility that the large number of c lean-up workers  
employed by  the utility following the accident had a pos i t ive effect  on 
the real estate marke t , counteracting about equally a negative effect 
and resulting in a net effect o f  near zero . It  is this net effect , o f  
course , that our data are measuring . In terms of  the concern o f  current 
property owners over the effects of the accident on their property value s , 
it is the net e ffects o f  the accident that are relevant , no t one or the 
other of any pos s ible individual effects . We are inclined to believe that 
neither pos i t ive nor negative individual effects exis t .  Our rat ionale 
for this view is based on our conviction that very few ,  if  any , clean-up 
workers would locate wes t  of the p lant , acros s the Susquehanna River , 
where the only access to the plant requires driving northward to the 
neares t  bridge cros sing near Harrisburg . If this is true , then no posi­
tive effect from the clean-up workers occurred here to balance any poss ib le 
negat ive effects , and the results of  our analyses for areas to the wes t  o f  
TMI mus t  reflec t , therefore , the singular negat ive effec t , i f  any , o f  the 
accident itself . The results , however , showed no effec ts  on prices . To 
accep t the existence of  counteracting effects , all negative effects mus t 
have been concentrated to the north or eas t of  the plant (mo s t  of  the area 
to the south o f  the plant is also across the Susquehanna River with even 
more difficult access to TMI ) . We find it difficult to believe that 
po tential buyers would discriminate against properties  close to TMI 
only when they were located north or eas t of the plant . However ,  
if the influx of clean-up workers did have a pos itive influence on the 
hous ing market eas t of the p lant , then the possib ility exists  that after 
clean-up operations are complete their exodus from the area might have 
a depressing effec t ; a long delayed react ion o f  the accident . At this 
point in time this mus t  be cons idered very conj ectural , p redicated on 
the suppos ition that there were in fact two oppos i te effects  working 
in the hous ing market over the 9 months following the accident . 
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APPENDIX A 

Cross Sect ion Analysis : Sources and Pro cess ing o f  Dat a , Selection o f  
Variables , and Cons truct ion o f  the Regression 
Model . 

Table A 1 
p 

CROS S -SECTIONAL DATA SOURCES (CSDS ) 
1 .  The P ennsylvania State Tax Equalizat ion Board sales files for 1 9 7 7 -

1978-1 9 7 9  and form STEB-1 from or equivalent for Adams ,  Cumberland , 
Dauphin , Lancas ter ,  Lebanon , Lycoming , Perry ,  and York Count ies . 

2 .  Property record cards and tax . maps from the following count ies of  
Pennsylvania : Adams , Cumberland ,  Dauphin , Lancaster ,  Lebanon , 
Lycoming , Perry , and York . 

3 .  Air craft no ise impacts for Harrisburg Internat ional and Capital City 
airpo rt s , Department of  Transportation , Commonwealth of  Pennsylvan ia , 
Bureau o f  Advance Plannning , Statewide S tudies Divis ion , February 
1 9 7 2 . 

4 .  1 9 7 8  county , local and school property tax rates for boroughs , cit ies , 
and townships . Commonwealth o f  Pennsylvania , Department o f  Commerc e , 
Bureau o f  Stat istics , Research and Planning , Harrisburg ,  197 9 .  

5 .  County Planning Commission reports and flood plain map s prepared 
by the Lancaster , Lycoming Tri-county Regional (Cumberland , Dauphin , 
and Perry ) and York Planning Commiss ions . 

6 .  Alexander Drafting Co . ,  Arrow, and Visual Encyclopedia , street map s , 
and municipal maps o f  Harrisburg and vicinity , Lancaster , Lebanon , 
and York Count ies as well as the PA State Department o f  Trans­
portation Type 10 highway maps , as well as the Planning Commiss ion 
map of Williamspor t and vic inity . 

7 . Distances to limit ed access highways and s tate parks were from the 
o fficial transportation map , Pennsylvania Department o f  
Transportat ion . 

In addit ion , on-s ite inspect ion was made o f  every proper ty included in 
the analysis . 

The characteris t ics selected to describe the house and lot were based 
on appraisal techniques , a number of property value studies related to  
accessibility and environmental facto rs (no ise and air pollutant s ) , and 
land economic principles . Prior to data collection , it is impos s ible 
to identify all o f  the characterist ics that will ult imately be useabl e  
a s  variables in the regress ion equation . For example , in warm climates 
houses wi th central air conditioning sell  for  more than s imilar houses  
without it . In this s tudy , only 5 houses had c entral air condit ioning , 
preclud�d its use as a variable because o f  too few ob servat ions . The 
computer program used el iminates variables having constant or near 
constant values and ones with too few obs ervat ions . 
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S ix d i f f e r e n t  types o f  hou s e s  wer e iden t i f ied in the s tudy a r e a s  
as f o l lows : 

1 .  S p l i t  level 
2 .  Ranch 
3 .  Ra i s ed ranch 
4 .  C a p e  Cod 
5 .  S l ab 
6 .  Mul t i- s tory . 

Three d i f f e r en t t y p s e  o f  garages we r e  iden t i f i ed as f o l lows : 

1 .  I n t e rn a l  garage enc l o s ed wi t h in the ma in wa l l s  and 

ro o f  of the hou s e . 

2 .  A t t a c h ed g a r a g e  a common wa l l  b e twe en the h o u s e  and 

the garage . 

3 .  D e t ached garage a s e p a ra t e  s t r u c t u r e . 

Numb e r  o f  g a r a g e  s p ac e s  r e f e r s  t o  the numb er o f  c a r s  t h e  g a r a g e  was 
b u i l t  to a c c ommod a t e . 

House b a s emen t s  we re hand l ed by f o u r  c o n f i gu r a t ions : 

1 .  Ho u s e s  on a s l ab , inc lud ing h o u s e s  bu i l t  on p i e r s , we r e  
l i s t e d  a s  "hou s e  o n  s lab , "  a d ummy va r i ab l e . 

2 .  Ho us e s  wi th an un f in i shed b a s emen t , wi th d i r t  f lo o r , 
w e r e  inc luded i n  t h e  c ons t an t  t e rm .  

3 .  Ho us e s  wi t h  a f u l l  b a s ement w i t h  c emen t f l oo r , i s  " f u l l  
b a s emen t f lo o r  f in i s h ed , "  a dummy va r i a b l e . 

4 .  Ho us e s  w i t h  a f inished b a s emen t w e r e  shown as " a r e a  
f in i shed b a s emen t , "  anq t h e  a r e a  i n  s qu a r e  f e e t 
e n t e r e d . 

The f i rs t  f lo o r  o f  a hou s e  was consid e r ed t o  b e  th e f l o o r  wh i c h  one·  
en t e r ed f r om the ma in o r  f ron t en t r anc e , and the f lo o r  wh i c h  u s ua l ly 
inc l u d ed t h e  l iv i ng room and ki t chen . A d ummy v a r i ab l e  c ov e r e d  
h o us e s  w i t h  a t t i c s . S in c e  o n l y  a f ew hou s e s  c o n t a i ned f o u r  f l o o r s , 
the f o u r th f l oor wa s no t c o un t ed . 

S p l i t  l e v e l  houses a r e  mo r e  d i f f i c u l t  t o  eva l u a t e  in t e rms o f  f l oo r s  
and l iv ing a rea . I n  F i g u r e  A . l ,  Area A i s  cons i d e r ed t o  b e  t h e  f i r s t  
f loo r ;  Ar e a  B t h e  s e cond f l� o r ;  Area C the f in i shed b a s emen t ,  wh i ch 
o f t e n  c ont a ins an i n t e r na l  garage ; and i f  Area D is f in i shed a s  � 
basement i t  i s  inc l ud ed a long w i t h  A r e a  C . I f  Area D d o e s  n o t 
ex i s t ,  t h e  house is c on s i d e r e d  t o  b e  on a s l ab , so t h a t t h e  va r i ab l e s  
a r e  add i t ive . 

F igure A . l .  S p l i t  l eve l hou s e  d i ag ram , f r o n t  v i ew .  

B 
A 

G rou nd Leve l c 

D 
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Tax data used in the cross-section analys is are appl icable to the 
munic ipality in which the house sales occurred . These data are taken 
from (CSDS ) , No . 4 .  

The variable numbers , 
regres sion equat ions . 
by a new variabl e , the 
following the number . 

from 1 to are the same as tho se used in the 
When an original variable was subsequently replaced 
original number is identified with the letter A 

Table A-1 des c r ibes , for each o f  the variables , a number o f  character-
istics that should enable the reader to get a better understanding o f  
the variables and s e e  how they were used in the regress ion equations . 
The following guide refers to Table A -1 : 

p 

Column 1 :  The name and number o f  the �ariable , how it is measured 
(dummy , months , miles , feet , spaces , etc . ) .  

Column 2 :  Study groups : (1 ) 0-5 miles before the accident ; ( 2 )  0-5 
miles  after the accident ; ( 3 )  6-25 miles before the 
acc ident ; (4 ) 6-25 miles after accident ; ( 5 )  Control 
area Lycoming County 

Column 3 :  The number o f  observations in each group having the 
characteris t ic . 

Column 4 :  The value for the characteristic shows : minimum ; mean 
(for a dummy variable the mean is the proport ion o f  
observat ions having the characteris t ics ) ; the standard 
d eviat ion ; and maximum (where the values are no t avail­
able or  are meaningl ess , they are not shown ) . 

Column 5 :  Source : PRC - Property record card data 

OS! - On-s ite insepct ion 

TM - Assessment office tax map s  

RM - Official transportat ion Pennsylvania 
road map 

DNA - Data not available 

TD - Town data 

CODE - Codes used 

1-2-3-4-5- 6- 7 - Refers to Cross-Sect ional Data 
Sources Numbers 
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Co lumn 6 :  C o ns t ru c t i on : Examp l e s  

6 X 70 

44 
( D ummy ) 

None 

- means variab l e  6 t i me s v a r i a b l e  70 . 

me ans t h e  va r i a b l e  i s  a d ummy var i ab l e , 

0 o r  1 d e r ived f rom t h e  c od e  v a r i ab l e  4 4 .  
- means ac t u a l  va l u e  o f  t h e  var i a b l e  i s  u s e d . 

C o l umn 7 : L i mi t a t i on : Ob s e rva t io n s  ex c l ud ed f r om t he samp l e  b e c a u s e  
t h e  va l u e w a s  g r e a t e r  or l e s s  t h a n  t he v a l u e  g iven in t h i s  
c o l umn . 

None - means no l imi t a t i ons ; 

Co l umn 8 :  E f f e c t :  Hypo t h e s i z ed e f f e c t  on the d e pend e n t  v a r i ab l e . (+) means an i n c r e a s e  i n  t h e  va l ue . 

C o l umn 9 : 

( - )  me a n s  a d e c r e a s e  i n  val u e . 
( ? )  e f f e c t i s  und e t e rm i n e d  bed au s e  t h e  var iab l e  

cou l d  have d i f f e r e n t e f f e c t s  o n  t h e  d ep e n d e n t  
va r i a b l e . 

T r i e d  

None 

- me ans the v a r i ab l e  was t r i ed in t r i a l  
e q u a t i ons a n d  had  n o  e f f e c t on the 
d e p e nd en t v a r i a b l e  a n d  t h u s  a n o t h e r  
va r i ab l e  wn s pu t i n  i t s  p l a c e . 

- m e a n s  t h e  v a r i ab l e  is hyp o t he s i·z ed t o  
h a ve n o  e f fe c t  o n  t h e  d ep end en t var i a b l e  
and w a s  c o l l e c t e d  f o r  d a t a  h o u s eke ep ing 
r e a s o n s  o n l y . 

U s ed - me ans t h e  va r i ab l e  wa s u s ed t o  c on s t r u c t  
o t h e r  va r i ab l e s . 

C l a s s : (1)  - House charac t e r i s t i c s  

( 2 )  - Lo t charac t e r i s t i c s  

( 3) - A c c e s s i b i l i t y  c h a r a c t e r i s t i c s  

( 4 ) - L o c a t ional charac t e r i s t i c s  

( 5 )  - P ub l i c  s e c t o r  c h a r a c t e r i s t i cs 

( 6 )  - Tran s f e r  chgr a c t e r i s t i c s  

( 7 ) - In t era c t ion va r i ab l e s  
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Table Apl .  Description of variables used in cross-section regression equations . 

V a r i ab l e  

N umb e r  

a n d  N ame 

' " 

N o .  
O b s e r ­

v a t ions Min imum 

V a l u e s  

S t andard 

Mean Dev i a t ion Max imum 

68 0 • 337 1 
2 7  0 . 386 1 

(1)  Built ! 
before 1914 
(Dummy) tl 3 59 0 • 248

1
1 

S o u r c e  

PRC 

Con s t ruc­
t ion 

44 
(Dummy) 

L im i ta t ion 
None 

H 4 19 o . 260 'l§;;·r--(-�- . - - -:�- -rt---------:m--- -------------l-- --�---- --��- -- ---::-----

,��:t:�-� -�:trt=�lt��-�-����1�: :::�:r�=::���::::�: 
1947-1967 14 0 • 208 1 
(Dummy) 3 52 0 . 218 1 

4 16 0 . 219 1 
5 38 0 . 339 1 

PRC 44 
(Dummy) 

None (4) Built I 46 j '
o . 228 1 

---- ------- ,. --------- - - - - - - - - - - - - --- - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - -- - --- - - - -�- - - - - - -- --- ----u- - --- ------ ---
(4A) Sale • 1 202 5500 3 0 , 966 1 2 , 852 54 , 000 

Price i 23 3 70 5000 35 , 119 14 , 842  7 0 ,  000 

I n 238 6966 37 , 767  1 8 , 454 9s , ooo 

PRC None < 5 , 000 
>100 , 000 

4 i 73 6000 42 , 965 2 6 , 137 94 , 900 
I 5 � 

<�i;iii;i:::�--
-
-
�---

-
r---

-

lt;-
-
-
-

--�!!?�- - - --- - -!�����--- --- - -������- --- - - -������- ----;;�--- �- - - -:£>- - --��-- -
����---- -- · 

� 
� 

7
2

2
6 

0 • 303 1 � 0 . 35 6  1 
5 � 26 0 . 2 32 1 

Ef f e c t  C l a s s  

1 

---;----r;---

----;-----r---�-----
_ _ _ _ _ _ _ _ _ _l _ _ _ _ _ _ __ _ 

! 1 

_ _ _ _ _ _ _ _ _  j_ _ _ _ _ _ _ _ _ _ 

USED 6 
(43 )  

--- ------;-----------
? 1 

(SA) Date of J 1 202 1 6. 0 12 PRC None None USED 6 
Sale � 2 70 6 8 . 6 12 (42) -�t�L_L _ _ j_ --�-- " _ _  ___: _ _ _ _ _ _ _ _  ll _ _ _ _ _ _ _ _ _ _ _ _ _ _  _lL ------�--------- _ _ _ _ _ _ _ _ _ _ _  --�- - - - - - · - - - - - -

(6)  Year of i 1 i 202 l 77 7 7 . 7 79 PRC I None 77 + 6 

Sale i 2 I 70 79 7 9 . 0 79 7 9  USED 
(Year) t 3 j' 238 7 9  7 7 . 0  79 ( 4 2 )  

, ;�;:-H--r--:ffTjJ-------�t}-----lE---------i�--- -i---�--�--- ��-?�� ---;:�r�-l 
(8)  Lot I 1 I 202 1 50 161. 4 63 . 1  537 PRC l None 27 + l 2 

Depth 2 7G 30 149. 7 73. 6 550 TM USED 
(feet) J 238 51 142 . 4  58 . 3  550 OSI 550 ( 6 6 )  

'";:;:::r+-+---:�--- _ _ j�--------m�:rr _ _ _ _ j;L_ _ _ _ _  �--- -;;;--· ---:;;---------�-- - -----�---· ---;-- 1 
n 4 � 69 o • 945 1 ,��E,��!--t--r---:ir ---r-------��-----------------r--:;--r::----r::----- --:��::�-;----� 

--·· ·� � --� - · -· 1 ·-· ·-�. J�. 112 1 3 
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Table Apl ·  (continued ) 

Variable 
Number 

and Name 

N o .  
Obser­
vat ions 

(12 ) Poor 1 14 
Grade House . 2 7 
(Dummy) 3 7 

4 4 
5 t 13 <�!�:��:��----�----r --���---

(Dlimmy) 3 198 
4 53 
5 68 

----------- --------- ----------(14) Good 1 4 
Grade House 2 1 
(Dummy) 3 9 

4 5 
5 7 -

-

---
-

----- --------- ----------(15) Out- 1 2 
standing 2 0 ·  
view 3 3 
(Dummy) 4 0 

5 1 
----------- - .1..- - - - - - - ----------ri 

(16) Noise 1 40 
Aircraft 2 10 
(Dummy) 3 1 

4 0 
5 0 I -----------1!----------ol.----------

(17) House 
is a duplex 
(Dummy) 

(18) View 
from house 
(Dummy) 

(20 Favorab1 
slope for 
development 
(Dummy) 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

11 
10 
31 
13 
0 

11 
10 
31 
13 
0 

183 
67 

202 
62 
95 

,��:- :��LI]-� 
(23) House 
is a row 
house 
(Dummy) 

1 10 
2 3 
3 37 
4 5 
5 1 

___ _ _ _ _ _ _ _ _  ,.,. _ _______ _  . _ _ _ _ _ _ _ _ _  _ 

Values 
Standard Const rue

-
Minimum Mean Deviat ion Maximum Source t ion Limitat ion Effect  Class 

0 . 069 1 PRC 60 None 1 
0 . 100 1 OSI (DUDDDy) 
0 . 029 1 
0 . 055 1 
0 . 116 1 

0 . 564 1 PRC None None + 2 
0 . 414 1 OSI 
0 . 831 1 
0 • 753 1 

-

-

-

-

-�-

--

-

-----

_:_
6
_?! _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  �----- ----------

-

-- _ _ _ _ _ _ _ _ _  _l _ _ _ __ _ _ _ _  _ 

_l _ _ _ _  jm _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  L �=�[=�-:- --��--- ----�------�-----
__ _j _ _ _ _ _ _  ;m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  __�_ ___ __ ::_L: _ _  __l_ _ _ : _ __l _ _ _ _  �_J_�- - - -

g : i�� i OSI j None None �� 4 
0 . 004 1 
0 . 000 0 

- - - - -�- - - - - - - ---.:���- -- - ----- - - --- - - ----- - -� _ _ _ _ _  
_._ 

_ _ _ _ _ _ _ _  ----
-

---------
- - - - - - - - - - - - - ---- - - - - - -+- - - - - --- - -0 • 054 1 PRC None None 1 

0 . 143 1 OSI 
0 . 130 1 
0 . 178 1 
0 . 008 0 

0 . 054 1 None None 1 -----�--------�----------------t-- -��-1�=------ ----:=---- --�---+--.-----
0
0 

. 025 1
1 � . 068 � ��L:��Jf�:�-������-II��':I_:���-:- :�:��J:��--::�:�-:::---

0 . 699 1 OSI � None None + � 2 
0 . 557  1 I 0 . 600 1 
0 . 616 1 
0 . 660 1 

- - -

-g- - - - -

-
- - -

-:�:�- -

-
-

-
- - -

--
- - - - -

-
- - - - - - -�-

--
-

-
-
-
��;-

--r-
-;��:----

-
-��

--
--;::

e
-
-
-
-
--�------

-
---T---�------

0 . 155 1 I I g : g�� i .. 
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Table A /• (continued) 

Variable Number 
and Name Ob���-

Va l u e s  

S t andard �� I Con s t ru e - I ,. �� 
vations Minimum Mean Devia t ion Max i=:ur.: � Source t i on 

" 
L im i t a t i o n  � Effec t C l a � J=:  

1 (24) 
=s!amil

y i ! g : g�j � ! OSI I None I None ! + � 
(Dummy) 3 8 o . 033 1 1 '' " 

· - �-- _ _ _ __ _ _ _ _ _ _ J __ _ _ � _ _ _ j _ _ _ _ _ _ �--- ------�----------����----------------------�----�--------- _ _ _ _ _ _ _ _ _ _ _ _
_

_ t _ _ _ _ _ _ _ _ _ _ _ _ _ _  !----------�----------=-
(25 ) Flood plain I l I 12 0 . 059 1 I OSI �' None I None t t 4 (Dummy) 2 4 0 . 057 1 � 5 1 ! · 1 3 3 o . ol3 1 • u � � , 4 3 o . o4o 1 1 � � , • 

_ _ _ _ _ _ __ _ _ _ _ _____ }__ __ �---- ------�----------�---------_:�!! _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _  : __ _ _ -:----------�--------------t-------------1---------+---------� (26 ) 
�e 

houae I ; i g : g�� � ! ��� I None 

J
.: None ,1. � 6 

(Dummy) l 3 2 0 . 008 1 " " 4 0 0 . 000 0 ' • i 

u;,-EFTt-'--t��� !-----�-----------;---r�---------�---------��! ------r--- -1 
c;;-rt�-----t----�Tt--�---t---:ili---- -----------r�---�r-�:--i

,
,----�--�--------r----� 

• 5 ' 25 0 • 223 1 ' ! ., " " 
------------------•---------�----------.;--------------------------------------------------:---------T--------------:--------------,----------::----------: (30) House ' 1 20 �� 0 . 099 1 � PRC 61 I None I + I 1 i condition 2 6 0 • 086 1 I (Dummy) ! ··I· 

��) � �; I g : ��� � I i I 5 21 o . 187  1 , 1 
(31 ) Distance to 1 202 1 3 . 4  1 . 2  5 2 , 6 , 7  I None None 4 TMI 2 70 1 3 . 4  1 . 1  5 P �_:__, __ _ l_-LjL_l__L_ _ _  jU _ _ _  _jl_ _ _ �----_,_---J _ _ _ _ _ _ _ _ _ _ _  t__ _ _ _ _ _ _  +-----T-------c 
(3 7) Distance to I 1 I 202 I 6 9 . 63 2 . 0 15 ; 2 , 6 , 7  � None I None " + 0 3 

' 

nearest big 2 , 70 6 10 . 64 1 . 9  14 : ! � 1 , employer I 3 1 238 I 0 6 . 48 6 . 5  26 : 1 I : ' : (Miles) � 7 3  0 7 . 16 6 . 2  23 • � ; ' • 
112 1 8 . 36 5 . 7  24 � � I : ·: . - - - -- -- - - ---------·-- ------- --------------------- - ------------------------------------------------------------------- ------------------------------

(38) Distance to I 202 I 0 2 . 42 1 . 6  8 � 2 , 6 , 7  I None !I None j + I 3 i limited access 10 1 3 . 11 2 . 1  8 r i 1 ! highway j 3 238 I 0 2 . 55 2 . 2  12 ; ,, • , • 
(Miles) I 4 73 0 3 . 11 2 . 8  14 : • � ; ; ' 

- - ---- - - - - - - - - - -L- -�- - --L_::=- - - - - - - - - -�- - - - - - - - -�:��- - - - - - - - -�:_�- - - - - - - - - - - -�- _ _ _  _:__ _ _ _ _ _ _ _  _L _ _ _ _ _ _ _ _ _ _ _ _  l_ _ _ _ _ _ _ _ _ _ _ _ _  L _ _ _ _ _ _ _ _  l_ _ _ _ _ _ _ _ _  ,; 
(3 9) Distance to I 1 I 202 I 5 15 . 2  4. 6 26 : 2 , 6 ,  7 � None I None 

' 
+ � 3 I nearest state · 2 70 I 5 14 . 8  5 . 5  25 ; i � : I � ����;----W-+�----.��----Jt�;-------H _ _ _ _ _ ___;�-----L��---t----��---�---:::-----L-----+--;----- : 

(40) 

�=> i ; i 1�� I g : ��: � 6 , 7  I (Dummy) 
' i 4 l 49 0 • 671 1 � . � 

� 5 � 87 0 • 7 7 7  1 . ; ' " : " ,;;,§f _ _ _  TTT--�----rr-----r---------------r--�--�i--r--,�:--·---==-----T---- ----c--:----, 
�--��---· ·... 1· -� ... J __ :.:__I o . 134 

,�---��
l
_......:. __ .....JI�---....::----.....:.-=-...:..."""":"=� 
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Table Al . (continued ) 

V a r iable Nu�ber 
and Name

. 

(42 ) Month q'f sale 
Base 12 / 7 7  
(Month) 

Group 

N o .  Va lues 

Obser- S t andard 

v a t  ions 1-ti nimum Mean Dev iat ion Max i!:'.�!': S o u r c e  

Con s t r u e - I 
t ion 

. 
L im i t a t i o n  Ef f e c t  Class 

' 202 1 14.  7 29 I PRC � 5-6 I None 1 C � 
70 30 32 6 36 • 1 ! . . � � 

, J � 238 ,. 1 14 : 1 29 : 1 ; � ,. : 
• 4 . 73 3o 32 8 36 • I t ' . 
' 5 : 112 1 23

. 
9 36 i I ; : 

__ _ _ _ _ _ _ _ _ _ _  .. _ _ _ _ _ _ _ _ _  ! _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  :_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ....:_ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  :_ _ _ _ _ _ _ _ _ _ _  .. _ _ _ _ _ _ _ _ _  .;: 
(43 ) Deflated j 1 •1• 2 02 �� 2 7 , 91 6 . 4  11 , 418 . 9  ! PRC ' 42-4 I See ! I Depen- 1 

sell ing price � 2 , 7 0  27 , 95 5 . 8  1 1 , 716. 7_ . 007 per 4 j dent 
(Dollars ) ' 3 i. 238 34 , 053 . 6  1 6 , 536 . 3  month I , , Vari-1 4 r, 73 34 , 157 . 3  16 , 681 . 8  , Base 1/ 7 7  l ! able 

� s � 112 
. 

32 , 1 78 . 9  1 3 , 1 70 . 6  � a ; : . ; ,�-��:-��;-rr-r :rT!ill _ _ _
_ rm _ _ _ _ _ _ _ _  

T 
_ _ _ _ _ _ _  rnr-7---�--r�--T--�:----l���r�----� 

(���-��:;i-0-;-----r---�---T--���----r---�----------���-------------�i----------�----T--iii--r---;:::-----r--���:------r---�----r--�-----, 
------�:�r

-

s: _ _ _ _ _ _ _  : _ _ _ _  L_ _i _ _ _  ;JL _ _  L _ _j _ _ _ _ _ _ _ _  ji _ _ _ _ _ _ _ _ _ _ _  j _ _ _ _ _ _ _ _  __t _ _ _ __ _ _ _ _ _ _ _ _  L _ _ _ _ _ _ _ _ _ _ _  j _ _ _ _ _ _ _ _ _ _ _ _ _  L _ _ _ _ _ _ _  _l _ _ _ _ _ _ _  _ _l 
� � � � � � � � � 

(46) Number of :: 1 .: �· 0 1 . 31 0 . 61 4 : PRC � None i None i. + l 1 ; 
bathrooms 2 0 1 . 28 0 . 51 3 f ·· � ,. F 
(Rooms ) 3 238 I 1 1 . 51 0 . 64 3 I � � 73 1 1 . 42 0 . 55 3 • 

112 � 1 1 . 33 0 . 52 3 , ' r: 
_ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _  ... _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ - - - - - - - - - - - - - - -- - - - - - - -- - - - - - - - - - -

(4 7 ) Area first 
floor

2 (feet ) 

(48 ) Area 2nd 
floor

2 (feet ) 

1 
2 
3 
4 
5 

� � � w � " l 202 �� 326 852 . 1  270 . 6  l779 PRC " None < 2100 
" 

' 70 468 881 . 9 2 7 7 . 4  1800 OS! I �. 238 I 392 885 . 8  2 94 . 4  2094 � 7 3  450 901 . 7  350 . 9  1989 ·� I 112 400 975 . 7  308 . 6  1800 

1 I 0 381 . 9 381 . 6  1779  PRC I 2 , 0 471 . 0  380 . 2  1613 OS! � None None 

+ 1 

+ 1 

3 � 0 455 . 3  37 3 . 0  1476 M · 
� 4 • i o 391 . 8  327 . 1  1232 , : I u. ,. ' ' 5 ; � 0 354 . 8  39 9 . 6 1420 ; ! ' 2 

, ... ;EJ,�"'"rrr------T--T------�r-----�:r---�-�--:::-r:.:---1-.:=-- -�---�---r;-----� 
, 5 i � 119 . 4  3oo . 3 13oo : : 1 r • , 

(so)��;�------i----:---- ·----:�-----�r---T---------�iff---------------------�-----r-���---r--����-------
�
�---::::------�---------1---:-----� 

' 4 6 0 . 082 1 ' ! � ' � ! 5 H 18 0 . 160 1 t � I I � I 
----- - ----------L-------- ·- - - - - - - - -- -- - - - -------------------- - - - - - - - - - - ------------------- - - - - -- ------------- - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -
(51 ) Full basement � 1 I 95 � 0 . 4 70 1 ; PRC i None � None i ! 1 I 

floor ,  finishe 2 � 38 C 0 . 542 1 OS! 
.. ! t + � j (Dummy) � J" I' 135 �� 0 . 567  1 ! ., : � . i 4 44 0 . 602 1 � i I I ! � 5 31 . o . 276  1 : I .. I . 

_ _ __ _ _ ___ _ _ _ _ _ _ _ _ _ _  jL _ _ _ _ _ _ _ _ _  ,., _ _ _ _ _ _ _ _ _ _  ..,. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _  _ 

(52 ) House has an r, 1 l 65 ,� 0 321 1 : � i " ! , 
{�y) ; �� � : ;�; � �:� � None li None + 1 1 

� 11 o . 151 1 • C ; 22 . o . 196 1 I . . . 
__ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _  ,.. _ _ _ _ _ _ _ _ _  ..;. _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _  � - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

<53> :�;:�:ed •1; , : � : ��� � . PRC ��� None None J,,. + • 1 i 
(No . spaces ) 0 . 361 3 

OS! , J ! 0 . 315 2 I I ---·-·--�· · · 1. ·--·��J� . . 
--

0 . 285 2 i l 
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Table Al· (continued ) 

�--�����----==------�--�--�-----.--ii�� 
Variable Number No � V a l u e s  

Ob� c�- ------------------���
S
�

t
�

a
-
n

�
d

-
a

-
rd

�-----------
and Name 

v a t i o n s  • H i n imum Me an Dev i a t ion �axi::;.'.m. S o u r c e  

Con s t ruc­

t i o n  Limi t a t i o n  £! f e e t  C l a s s  

(54 ) Detached I PRC 
" 

0 . 208 
2
3 �:��g:paces ) 3 

0 . 157 OSI 
None None + 1 

_________ , ___ L_i----------L--!-------- �--- ------ --------!----�---;;;---r---;;::;-------f----;;;;------r----:.:-----,----.-----� (55) Fireplace 1 
0 • 243 2 ' OSI i :: (Number) ,, 

• 3 • 0 • 382 2 ; ' 'i � ,. : 
4 I 25 o • 342 1 ; ; : 1 = I 5 0 . 206 2 � : I ' !  ; : 

- - - - - - - - - - - - - - - - - A - - - - - - - - - · - - - - - - -----•----------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - ---- - - - -- - - - - - - - - - - - - - - - - - --;-- - - - - - - - - -

(56) Central : 1 
'1 193 I 0 955 1 1 PRC i None 

; 
None i + ! 1 < 

beating � 2 67 � 0 : 957 1 OSI : � ' E 
• 

: 1 ' I I � . (Dummy) , 234 I o • 983 1 _ u � : : = I 4 · 71 0 • 973 1 · • 1 o • · ------------------l----�----L_::C: _________ _o __________ ���3------------------------�----�--------�-------------+--------------�----------::----------� 
(57) Central a i r  � l I 2 I 0 . 009 1 PRC None : .  None + ; 1 ! 

conditioning � 2 ! 1 t 0 • 014 1 OSI ' ij 
(Dummy) ' t · i 1� � g : g�� i i I ; • 5 l 1 ! 0 . 008 1 ' ! ' j • 

- - - - - - ----- - - - - - - - - �- - - - - - - - -�- - - - - -- - - -l- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --::----------:�- - - - - - - - - - - - - -�- - - - - - - - - - - - - --::- - - - - - - - - - -::-- - - - - ..,. - - - -; 
(58 ) Modern kitchen : 1 129 I' 0 • 638 1 PRC ' None � None + 1 1 (Dummy) � 2 37 0 . 528 1 OSI Q • 

------------------�---J ____ : __ :li ____ ! ___ "_j __________ �n� ________________________ i ____ 7 ________ T ____________ "J-------------------------- --------: � 1 i 79 i 0 . 391 1 OSI • I � None None I + 1 ' (59) Stone facing ' I I 2 29 I 0 . 414 1 • on house ' I i (Dummy) 3 ! 163 0 . 685 1 : I 4 42 0 . 575 1 i I ! 5 ' 34 0 . 303 1 I � ; ' 

(60) Bouse grade l 1 I 202 1 1 . 95 3 PRC I None > 1 Used 1 (Grade) 2 70 1 1 . 91 3 OS! < 3 12 , 14 
' 3 I 238 1 2 . 00 3 Constant 
; 4 s 73 1 2 . 01 3 � 112 1 1 . 95 3 . - - - - - - --- ------ --- - - - - - - - - - -· 
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�able A
P
I .  (continued) 
----�----�----------

\?a r iable numb e r  

a n d  name 

(7 4 ) Swimming pool ;; 
(Dummy) 

Group 

!ol o .  
Ob s e r­
vat ions !oti n imum 

\"a lu (> s  

S t andard 

t-tea n  D e v i a t i o n  Maxii:l.u:: S o u r c e  

C o n s t r u c ­

t i on 

1 0 i:·· • 004 1 PRC None 
2 0 • 028 1 OSI ,, 

3 1 0 . 004 1 ) 

L im i t a t i o n  Ef f e c t  C l a s s  

None + 1 

- - - - - - - - - - - - - - - -�- - - - - - - - -J --------- - -� --- - - -----���t _ _ _ _ _ _  ----------------�-----------------------------j _ _ _ _  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

(77 )  Garage 1 ' . 00 . 143  2 PRC � None ! None � , internal 2 . 114 1 OSI � + � 1 
(Dummy) t 0 . 168 2 ' 0 . 470 2 � 

• ' 0 . 196 2 " • (;;,--------------·----;:---------�-----------�--------------------------------------------;----------.�--------------�-------------------------;.-----------
�:��m::

a
eon- f 2 0 0 : ��� � 2 , 6 , 7  31 � None 4 

(Dummy) 3 0 i' 0 • 000 0 Dummy � � 0 0 . ooo 0 � 
,, tl 121 1 1 . 000 1 , i '79>-:!�:�:::------;----�----r--��-----T _ _ _ _  i _ _ _ _ _ _ _ _ _  i:-�i----------------------�-------.---�i�---r-�------T---::::------��-------------:------

(Dummy) � 
7� � . ooo 0 • ; 

------------------�----=----�---��------;-----o_ _ _ _ _ _ _ _ _ _  

l�.r� _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  t _ _ _ _ _  -;---------+-------------+-------------+---------�---------� 
::�::�_:: _ _ _ _ _  i _ _  :_I_j _ _ _l _ _ _ _ _ _ _  t�L _ _ _ _ _ _ _ _ _  _j _ _ _ _ __ �:::: _ _L� _ _ _ _ _  __l_ _ _  :: _ _  _ _ _l _ _ _ _ _ _ _ _  �--�---' 
(81) After accident : ., 0 � 0 0 000 0 2 I' ,. ., " 

x�
y
jiles , �::: 7

0� � 0� � ::� � +7 �80 None 1 

I o . ooo 0 l 5 o o o . ooo  o I 
(82) After accident ! 1 0 I 0 0 . 000 0 2 , 6 , 7  31 x 79 None 

x Distance to 2 70 1 3 . 400 5 PRC Miles 
TMI 

j � " 7� I � 1� : �gg 2� • 
1 � I' ; ! -

" 5 ; 0 ; 0 0. 000 0 ; ' ; " � 
--- · - - - _ _ _ _ _ _ _ _ _ _ _  , _ _ _ _ _ _ _ _ _  �----- --------------------------------------------------------;----------;------------------------------=-----------r----------. 
(83) Quadrants I 1 I ! See Table A 2 Quadrant Variables : : � • � :· 

N-E .. s-w , � 1 l P • ! � : � . 
i 4 ' 

; � I ; � : 

";'E�=---r� -------- --l�------;;:-;;;;:-;;;-���;-����;:;-·:--·-r·---------r----------�-------·t·---1 _ _ _ __ _ _ _ _ _ _ _ _ _ _  _1 _ _ _ _  �----L--------- - - - - - - - - - -- - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - ---l _ _ _ _ _ _ _ _  j_ _ _ _ _ _ _ _ _ _ _ _ _ _  l_ _ _ _ _ _ _ _ _ _ _ _ _ _  _t _ _ _ _ _ _ _ _ _  l _ _ _ __ _ _ _ _  j 
(85 ) After x close i'' 1 I I See Table A 2 Quadrant Variables � � i " '' ! 

+ Quadrant 2 t P ' I � · 

N-E-8-W �. � . I' l ; i i l � � i 5 " : � � u ! : 
------------------ �--------- �----------L----------------------------- --------------------:---------.!----------------'r--------------

.
----------+- -------- � 

(87)  Lycoming con- l 1 l 0 �i 0 0 . 000 0 2 , 6 ,  7 ! 78 x 79 q None : ? ' 7 
trol area x � 2 � 0 0 0 . 000 0 PRC ll Dummy i . 
after accident � 3 � 0 0 0. 000 0 � i' (Dummy) ij 4 J 0 11 0 0 . 000 0 � r; 5 , 47 I 0 0 . 419 1 ' " ' · · • ·  

------------r-rT·----r·--------------------------T· ---r---------r·--- - -.--------7·-------� 
� -_  ........... ... ....... .. ... -.. J, . .... ..__ ...... ..... ....... ... 
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Table A 2 . Quadrant Variables 
p 

V a r i a b l e  numb e r  

a n d  n ame 

(83N) 

Quadrant North 

(83E) 

Quadrant East 

Group 

N o .

- l _________ ____:,_V,;_o:lcu:!!''-'' S�-----:--:------
O b s e r- � S t a n d a r d  

vat i o n s  i H i n imum Hean D e v i a t i o n  

-----�- -�--

3 
4 
5 

109 
34 
66 
25 
0 

0 
0 
0 
0 
0 

. 534 

. 485 

. 270 

. 342 . ooo 

1 
1 
1 
1 
0 

4 7  0 . 233 1 
13  0 . 185 1 
70 0 • 294 1 

- ·=o;---=-==---........... -�4"=:10."'-''==-""'= -= .., -= T.,. ..... _=- --..........,_,_.,.�.,,,_=-£· -=-....,. - .. - -

C o n s t r u e - � ij S o u r c e  t i on L i m i t a t i o n  � Ei f t.! c t  � C l a s � :  

1 , 2 , 6 ,  7 
PRC 

1 , 2 , 6 ,  7 
PRC 

None 

None 

- - -----. - - ---- -�--- --- - -

None 

None 

'• 19 0 . 260 1 � 
,, � 0 0 . ooo 0 " � :: :; -(���� --

-
--------

-
-

• 

--

--� -----
--

- --�- ---T-----�---------��;�-----------------------;-------=--;,-; ,-6-,-7-------;o-:e

- -----------�:�� ------
-

-- ---- -- ------�------
Quadrant South 

2 8 � 0 . 114 1 PRC 
3 56 � 0 . 210 1 
4 19 I o . 26o 1 

" 5 0 j 0 . ooo 0 " ;: . 
- - - - - - - - -- - - - - - - --i- - - - -- - - -- .. ----------------------- ---------------------- ----------- -- ---------------- - ---- ---- --- ----------------------------- - --- -
(83W) 

'' 1 Jj 40 � 0 . 198 1 , 2 , 6 , 7  ' 
None � None 4 

2 '' 15 1: 0 . 214 1 PRC 
Quadrant Wes t  ) 12 j 0 . 218 1 

4 10 0 . 137 1 
5 0 0 . ooo 0 

_ _ _ _ _ _ _  __, _ _ _ _ _ _ _ _ _ _ _  ,i.. _ _ _ _ _ _ _ _ _  ,.. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  :_ _ _ _ _ _ _ _ _ _ _  _ 

(84N) 109 0 • 539 " 83N x 80 " None 
" 

Clo se x Quadrant 
North 3 

4 
5 

34 0 . 485 
0 0 . 000 
0 0 . ooo 
0 0 . 000 

0 
0 
0 ---- ---------- - ----- -- -------- ---- ----------------- - --------- --------- -------------------------------- - ----- - ------- - ---- ------ - -- --- --- ------ - - - - -- - - -

(84E) 
Close x Quadrant 
East 

(845 )  

Close x Quadrant 
South 

(84W) 

Clo se x Quadrant 
West 

J 
4 
5 

'I :t i� j 
0 j � i 

0 
0 
0 
0 
0 

-r-·---- --
5 
8 
0 
0 
0 

i 
� ' 
! !: 

0 
0 
0 
0 
0 

• 233 
. 188 
. 000 
. 000 . ooo 

. 024 

. 114 

0 
0 
0 

. ooo 0 

83E X 80 None 

8_35 X 80 None 

. ooo 0 .. -

. 000 0 s : � - - -- - --- - - - - - - - - --- ----- ---------------------- -- - --------------------------------- --------------- ---- --- ------ - - -- --- -
40 ij 0 198 
15 � 0 : 214 83W X 80 None 

� r, � : ��g g 
.. ; o If o . ooo o :: .. , 

-<-
8
��,-- - - - - - - - -- -- · - - --�---- �- - -�-

o
-

4
----r- - - --�-- - - - - -- -�;;;---- - ----- - - - -- - ----- - - - ------=---- - - - - - - - --;;--;-;;- ---- - - - -;

o
��- - -- - -- -- - - - - - - - -- ----- - - - - -

2 I I  o o . ooo 
After x Clo se x 3 :.·I· 0 0 • 000 0 
Quadrant 4 
North 5 !i � � � : ��� � , ,. _ -
(
-
8
��-,------------�---------r---�;----r----. .  �---------�;;;---------------------------------------�--84;-;--;g---------��-;.�---------------------------

� o
0 I o

0 
. 000 

.. 

After x Clo se x 3 . 000 o 
Quadrant 4 0 0 . 000 0 ' 
East 'i 5 • 0 11 0 • 000 0 ; '; ·· � i: ·· -------------------�---------1 _ _ _ _ _ _ _ _ _ _  ..!, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ._ _ _ _ _ _ _ _ _  _;;_ _ _ _ _ _ _ _ _ _ _ _ _ _  �:._ _ _ _ _ _ _ _ _ _ _ _ _ _  ....:� _ _ _ _ _ _ _ _ _  _::._ _ _ _ _ _ _ _ _ _  _ , 'I , , . 
(855) � � � � : ��� 0 ' 845 x 79 None 

After x Close x il :i 
�uadrant � � � g . 000 0 !l 
South 5 ' 0 ! 0 : ��� � ! -i:�:�-��::::-�------------

T
---�g----r----g---------:���------------------------------------------

8
:;-:-

7
-;---r---��:�-----�---------��--------- -

'l o ! o . ooo o n � Quadrant 0 � 0 . 000 0 H " 
West 5 1 0 1 0 . 000 0 � l, 

-=� �-� .. . .. .. .  , ,  _ .  _:: , _ ...... ... , ,_. .. ._ -= :;=-=-� � •· s ��-...1=--�-.--.-� --- -=-�"""""""===--=- =-"' - ·  •I •I 
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Table A 3 :  
p 

Wi t h i n  t h e  c o n s t a n t  t e rm i n  t h e  r e g r e s s i o n  e q u a t i o n s  a r e  ma n y va r i a b l e s  
wh i c h  arc  d ununy v a r i a b l e s , t h a t i s , t h e y  a r �  d e s igna t e d  a s  u o n e  o r  a 
z e r o . T h e  o n e  i n d i c a t e s  t h a t  t h e  c h a r a c t e r i s t i c i s  p r es e n t  and t h e  
z e r o  i n t i c a t l• S  it s  a b s e n c e .  Ta b l e  A- 2 g i v e s a d e s c r i p t i on o f  t h e s e  
va r i ab l e s t h a t  a r e  r e f l e c t ed i n  t h e  c o n s t a n t  t e rm . Th e t a b l e  s h ows 
t h e  n�tme a nd n u m b e r  o f  t he va r i a b l e  a n d  n u mb e r  o f  t h e non- c o n s t a n t 
v a r i a b l e f r om wh i c h i t  wa s c o n s t r u c t e d . T h e  t a b l e  a l s o s h ows f o r  
e a c h  v a r i a b l e t h e  numb e r  o f  o b s e r va t i o n s  h a v i n g  t h e  v a r i a b l e chara c t e r­
i s t i c , t h e  nt e <l ll v a l u e , how t h e  v a r i a b l e  wa s c o n s t r u c t ed , a nd t h e  
h y po t h e s i z e d e f f ec t o n  t he d e p e nd e n t va r i a b l e . 

R e g r e s s i o n  ma t h e ma t i c s  d i c t a t e t h a t  wh e n  d ummy v a r i ab l e s  a r e  u s ed , 
a l l  o b s e r v a t i o n s  c a n n o t b e  i n  t h e  e q u a t i on s i mu l t a n e o u s l y ; o n e  o r  a 
g r o u p mus t b e  om i t t e d , o t h e rw i s e  t h e  s um o f  a l l  v a r i a b l e s  i s  o n e . 
Fo r examp l e , t h e y e a r s  t h e  h o us e s  we r e  b u i l t  w e r e  d iv i d e d  i n t o  5 
t i me p e r i o d s ( 5  d ummy v a r i a b l e s ) , b u t  o n l y  4 o f  t h e s e  we r t�  e n t e r ed 
i n  t h e  e q u a t i o n .  Th e 5 t h  d u mmy , b u i l t b e tween 19 4 7  a n d  19 6 7 , wa s 

om i t t e d ; t h e r e f o r e , i t  wa s r e f l e c ted  i n  t h e  c ons t an t  t e rm . A n umb e r  
o f  t h e  d ummy v a r i a b l e s  u s ed i n  t h i s  an a l y s i s  we r e  c on s t ru c t e d f r o m  
n um e r i c v a r i a b l e s . 

Wh e n  t h e  n o n - c o n s t a n t  v a r i a b l e  d o es n o t  a p p e a r  as o n e  o f  t h e ind e pend en t  
v a r i a b l e s , t h e n  t h e  c o n s t a n t  t e r m  d o e s n o t  c o n t a i n o b s e rva t i o n s  o n  th i s 

v a r i a b l e . F o r  examp l e ,  wh e n  t h e  d ummy " h o u s e s  w i t h  f i r e p l a c e "  i s  n o t 
i n  t h e e q ua t i on , t h e n  t h e  c o n s t a n t  t e rm d o e s no t r e f l e c t h o us e s  wi thout  
f i r e p l a c e s . 
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Table A 3 .  Description of variables reflected in the constant term of the regression equations . p 

( 9 )  

Variable Number Number 
and Name Group Observations Mean 

� � 1 6 • 030 
Lot on non-surfaced � 2 i 3 • 043 
road : 3 i 6 ; • 025 

Construct ion Effect 

None 

(Dummy) : � 1: 4 n . o55 , 
------------------------�-------------------l----------==-----------1----����---- ------------------- ----------� u II li (1 2-1 4 )  : 1 1 :  1 8 4  � • 911 I 60 ? ,, 

h tr. 2 11 62 � . 885 (Dummy) H1 Average grade ouse 3 ij 
� U 

(Dummy) r. 4 !I 2�� , : • ��� II ' I' " • I! 
.. 5 ,1 92 � • 821 1 p 

-zl��--------------------:-------�-----------r---------��;-----------f----�;�;---- ------;:��--------- � ----�----� 
:: 2 '! 60 t! . 878  ' 

Non-noise aircraft � 3 1! 237  J i  . 988 ! j (Dummy) ' 4 � 7 3  � 1 .  060 n 
1' 

5 !! 112 i 1 . 000 !; li 

-- ----------------------=-------------------�-----------------------

�
------------�-------------------r---------� 

( 21)  " 1 11 61 II 302 I - ,, 1t tl It • \! 
: 2 " 31 � • 443 II No trees on lot :· 3 � 95 f: • 400 J 1 

(Dummy) ,; 4 i: 18 :! . 384 I 11 ! 
: 5 : � I t . .. 38 ,, • 340 I , ;. 

�������������-----�-------l-----------[�:., ---------:��-----------f�� ----:f:[!----r------;:�:---------�� -----;---1.! house " 4 · 
71 9 7 3  . · !• 

(Dumm ) " 5 o I • . I '' 
Y . : :: 112 ,: 1 .  ooo I t : : -- - --------------- ------ �---------- - - -------�---------- -------- - - - - - · - - ---�------� -------------- - - - - -� - - - - - -- - - -" 

(2 5 )  1 1 9 0  f 9 4 1  U None � + I: 
2 66 i: : 943 � il :: 

Non-flood plain 
(Dummy) 

( 2 9 , 30)  

3 235 . 98 7  
4 f! 70 . 960 
5 i! 110 . 982 

1 � 143 • 708 61 + 
• 2 1,!1 49 • 706 {Dummy) House condition - 3 

average : 4 t 185 !' • 7 7 7  1: I � ----���--------------�-------�-----------�----------;�-----------!----��;�----�-------------------!----------� 
(49 , 50 , 51 )  ' � � � j; None � - lj 

��::e:!
th a dirt 

� ��� . li I � {Dummy) 5 • II .. 1: n � � - - - - - - - - - - - - - - - - - - - - - - - -�- - - - - - - - - - - - - - - - - - -�- - - - - - - - - - - - - - - - - - - - - - -; - - - - - - - - - - - -,- - - - - - - - - - - - - - - - - - - -
-
---
-
-

---
" 

(5 2 )  '' 1 � 137 � • 679  None �� :: 2 � 53 II • 7 58 ' 
House with no attic :: 3 il 161 j! • 6 7 7  
(Dummy) ; :  4 ji 62 !: . 84 9  1 i! " 5 � 90 r .  • 804 � � li 

• '' II II u ,. -- ----------------------�-------------------�-----------------------�------------r------------------- - - - - - - - - - -� 
(5 3 ,  54 , 7 7 )  : 1 !i li H None ! - � ,, 2 , , II Ill 

House with no • 3 1,! r i . 
II 1: h 

garage spaces 4 1: t! { Spaces ) 5 " ' " II 1! I j; ����--------------------f-------�-----------f--------------�--------r------------r------����--------- , ----�----1 
House with no t 3 � ! · 1 Ji -- -���I��------------t-------�-----------�----------�:-----------�----�:�:----�-------------------1-_ _ _ _ _ _ _ _  j 

(5 7 )  ;: 1 ,. 
200 • 991 I! None !I i; 

House with no air 
conditioner 
(Dummy) 

2 69 • 98 6 � � � 

� 2�� : �;� IIi ��· I! 
5 111 • 992 1 � 

====== ========= ===============��================�==========�· ==============��====� 
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Tab l e  A 3 .  (continued ) 
p 

Va r i ab l e  Numb e r  

a n d  Name 

(58 )  

House without a 
modern kitchen 
(Dummy) 

Group 

Numb er 

Ob s e rva t ions Mean Cons t r uc t ion 

� ;� : !�� None I 3 92 . 38 7  :; 4 2 7  . 370  f, 
5 f 

E f f e c t  

" " 45 1: o 402 " ;! I• 
- - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - n 

(59 ) ,: 1 1 2 3  • 609 l i None 
. 

House with no stone :, 
2 4 1  • 58 6 !! 1: 3 75  315 j; t! 

front • 1, 11 4 31 . 4 2 5  � li (Dummy) 
. .  5 . : 78  • 697  !! i: 

- - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - " 
i1 1! I �  li j j " 

( 7 8 )  " 1 , ; 202 1 '  1 . 00 11 31 j! ? !: 
.• ? • I' 

House no t in 
control area 
(Dummy ) 

" - 7 0  1 .  00 (Dummy) •,: ! !'' Lycomin� 3 238 1 .  oo I! :' 
4 7 3  1 . 00 1: ,; 
5 0 o .  00 t o  , ,  - - - - -- - - - - - - - - - - - - - - - - - - � - - - - - - - - - - � - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

( 7 9 )  1 2 02 1 . 00 4 2  ? 2 0 0 . 00 (Dummy )  
House sales before 3 2 38 1 . 00 
TMI accident 4 0 0 . 00 
(Dummy ) 5 65 1 . 00 

, .  I •  
- - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - · - - - - - - - - - - - - - - - - - - - - - - - - - - - - - �  

(80 )  

House no t 
to TMI 
(Dummy) 

0-5 miles 

1 202 1 . 00 
2 7 0 1 .  00 
3 0 0 .  00 

31 
(Dummy) 

? 

4 0 o . oo !: 
5 0 0 . 00 ii 

" , , I, -- - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - · - - - - - - - - - -� 

1 
2 
3 
4 
5 
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APPENDIX B 

Municipalities in s tudy area by distance zones . 

0-5 Mile Radius 

Dauphin County 

Highspir e  B orough 
Middle town Borough 
Royalton Borough 
Londonderry Township 
Lower Swatara Township 

Lancaster County 

Conoy Township 

York County 

Goldsboro Borough 
York Haven Borough 
New berry Township 

5-10 Mile Radius 

Cumberland County 

New Cumberland Borough 

Dauphin County 

Hummels town Borough 
Paxtang Borough 
S teelton Borough 
Conewago Township 
Derry Township 
South Hanover Township 
Swatara Township 

Lancaster County 

Elizabethtown Borough 
Mount Joy Township 
Wes t  Donegal Township 

York County 

Lewistown Borough 
Manchester Borough 
Mount Wolf Borough 
Conewago Township 
Eas t Manchest er Township 
Fairview Township 

12 0  

10- 25 Mile Radius 

Adams County 

Abbotts town Borough 
Eas t Berlin Borough 
York Spring Borough 
Berwick Township 
Hamilton Township 
Huntington Township 
Latimore Township 
Reading Township 

Cumberland County 

Camp Hill Borough 
Carlisle Borough 
Lemoyne Borough 
Mechanicsburg Borough 
Mount Holly Spring Borough 
Shiremans town Borough 
Wes t  Fairview Borough 
Wormleysburg Borough 
Eas t P ennsboro Township 
Hampden Township 
Lower Allen Township 
Middlesex Township 
Monroe Township 
Silver Springs Township 
S outh Middlet on Township 

Dauphin County 

Harrisburg City 
Dauphin Borough 
Halifax Borough 
Penbrook Borough 
East Hanover Township 
Halifax Township 
Jefferson Township 
Lower Paxton Township 
Middle Paxton Township 
Reed Township 
Susquehanna Township 
Rush Township 
Wayne Township 
Wes t  Hanover Township 



10- 25 Mile Radius (continued) 
Lancas ter County York County 

Lancas ter City 
Columbia Borough 
Eas t P etersburg Borough 
Lititz  Borough 
Manheim Borough 
Marie t ta B orough 
Millersville B orough 
Mount Joy Borough 
Mountvi lle Borough 
Washing ton Borough 
East Donegal Township 
Eas t Hempfield Township 
E lizabeth Township 
Lancas ter Township 
Manheim Township 
Manor Township 
P enn Township 
Rapho Township 
Warwick Township 
Wes t Hempf ield Township 

Lebanon County 

Lebanon C i ty 
Cleona Borough 
Cornwall Borough 
Jones town Borough 
Mount Gretna Borough 
Palmyra Borough 
Annville Township 
East Hanover Township 
Heidelberg Township 
North Annville Township 
North Cornwall Township 
Nor th Lebanon Township 
Nor th Londonderry Township 
S outh Annville Township 
S outh Lebanon Township 
S outh Londonderry Township 
Swatara Township 
Union Township 
Wes t Cornwall Township 
Wes t Lebanon Township 

P erry County 

Duncannon Borough 
Marysville Borough 
New Buffalo Borough 
Penn Township 
Rye Township 

121 

York City 
Crossroads Borough 
Dallas town Borough 
Dillsburg Borough 
Dover Borough 
Eas t Prospect B orough 
Felton Borough 
Franklintown B orough 
Hallam Borough 
Jacobus Borough 
Jefferson Borough 
Loganville Borough 
New S alem Borough 
Nor th York Borough 
Red Lion Borough 
S even Valleys Borough 
Spring Grove B orough 
Wellsville Borough 
Wes t  York B orough 
Windsor Borough 
Winterstown Borough 
Wrightsville Borough 
Yoe Borough 
Yorkana Borough 
Carroll Township 
Chanceford Township 
Franklin Township 
Hellam Township 
Jackson Township 
Lower Windsor Township 
Manches ter Township 
Monaghan Township 
North Codorus Township 
North Hopewell Township 
Nor th York Township 
Paradise Township 
Spring Garden Township 
Springettsbury Township 
Springfield T ownship 
Warrington Township 
Washington Township 
Wes t  Manches t er Township 
Windsor T ownship 
York Township 



Control - Lycoming County 

Dubois town Borough 
Hughesville Borough 
Montgomery Borough 
Montoursville Borough 
Muncy Borough 
S outh Williamsport Borough 
Arms trong Township 
Clinton Township 
Fairfield Township 
Loyalsock Township 
Mill Creek Township 
Muncy Township 
Old Lycoming Township 
S usquehanna Township 
Upp er Fairfield Township 
Wolf Township 
Woodward Township 
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from the p l a n t ,  o r  o n  l ow ,  me d i um ,  o r  h i g h v a l u e properti e s . The p l a n t  h a d  n o  mea s u ra t � 
e ffec t s  o n  res i de n t i a l  p r o per ty v a l u e s  fo r the  2 yea r s  p r i o r  to t h e  a cc i de n t .  I mmed i a t �  
fo l l owi n g  t_he a c c i den t th ere wa s a s ha rp d e c l i n e i n  t he n u m b e r  o f  res i de n t i a l  s a l e s  
wi t h i n  1 0  m i l e s o f  t h e  p l a n t ,  b u t  the rea l es ta te ma rket r e t u r n e d  to n e a r  n o rma l 
c o n d i t i o n s  w i t h i n 4- 8 wee k s . The i n terv i ews ba s i c a l l y  c o n f i rme d  t h e  a bo v e  fi n d i n g s . 

1 7. KEY WOR DS  AND DOCUME NT ANALYSIS· 1 7L DESCRIPTORS 

S o c i oeco nom i G I m p a c t  
T h ree Mi l e  I s l a n d  

1 7b. I DENTI FIE RS/OPEN-EN DE D  TERMS 

1 8. AVAI LAB I LITY STATEMENT 19. ECURITY CLASS trh'- tepOif} 21.  NO. OF PAGES 
U n l i m i ted 

U nc l a s s i f i ed 
20. m�ITY C-11fcJf77t'-,.,_} 22. PRICE 

n c  a s s 1 1 e  • 
- - - - - - · - ·- .. , 

e 
l y  





I I 
I I 
I I 
I I 
I I 
I I 



U N I TE D STATES 
N U C L E A R  R E G U LATO R Y  COMMISS I O N  

WAS H I N G TON , D. C. 20555 
O F F I CI A L  BUSI N E SS 

P E N A L  TV F O R  P R I V A T E  USE , $300 

POST A G E  A N D  P' E E S  P A I D  
U .S. N U C LE A R  R E G U L A TO R Y  

C O M M I SS I O N  


