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This report compares the housing occupied by recipients in the Houslng 


Voucher and Housing Certificate programs. It is based on evaluations of the 


housing of approximately 900 recipients in each program, spread over 10 larg& 


urban Public Housing Agencies (PHAs). Because participants were randomly 


assigned to the Housing Voucher or Certificate program, comparison of the two 


groups provides a good estimate of differences in program outcomes within the 


PHAs sampled. The ten PHAs themselves were selected from among the sample of 


18 large urban P U S  included in the Housing Voucher Demonstration. Although 


these 18 PHAs are a probability sample, the 10 selected for housing evaluation 


are not. We assigned the weights of the 18 large urban PHAs to the 10 housing 


evaluation PHAs based on PHA size and the region of the country in whlch they 


were located. Thus the results are reasonable rather than scientific projec- 


tions for all large PHAs. 


Both the Housing Voucher and Certificate Programs offer low-income 
.. 

households assistance in renting units in the private market. Both programs 


require recipients to occupy housing that meets program quality and occupancy 


requirements. Both are administered by Public Housing Agencies (PHAs) under 


contract to HID. The two programs differ in the way in which they determine 


housing assistance payments and in their funding mechanisms. 


The Bousing Certificate Program determines the amount that a family 


will pay from its own resources (the tenant contribution) and then makes up 


the difference between this amount and the gross rent (contract rent plus 


scheduled utilities not included in the rent) charged by the recipient's 


landlord. The program is structured so that a family usually pays 30 percent 


of its net income as its contribution to rent. Because the assistance payment 


varies with the actual rent, the family is usually not permitted to rent unlts 


with rents that either exceed the HID-determined Fair Market Rent (FMR) or are 


determined by the PHA to be unreasonable. 


In the Housing Voucher Program, in contrast, there is a locally'deter- 


mined Payment Standard that initially is equal to the Fair Market Rent. The 


housing assistance payment or subsidy under the Housing Voucher Program is 


generally the difference between this Payment Standard and 30 percent of the 


recipient family's net income, regardless of the rent of the unit actually 




I 

chosen by the family. Becaese Housing Voucher assistance payments are not 


tied to rent, the family assisted under Housing Vouchers is allowed to rent 


any unit that meets program quality and occupancy standaeds, and is not lim- 


ited by the Fair Market Rent or PHA determination of rent reasonableness. 


In the Certificate Program, the tenant contribution is a fixed percen- 

tage of family income, and housing assistance payments vary to make up the 

difference between the unit rent and the tenant contribution. In the Housing 

Voucher program, on the other hand, assistance payments for a family are fixed 

and tenant contributions vary to make up to the difference between unit rent 

and the assistance payment. 1 

The two programs also differ in their funding mechanisms. Under the 


Certificate Program, HUD allocates a fixed number of slots to PHAs and under- 


takes to fund the costs of these slots. Under the Housing Voucher Program, 


HUD allocates a five-year dollar budget to PHAs, which must then determine how 


many slots they can afford. In addition, under the Housing Voucher Program, 


PHAs have some flexibility in deciding between the depth of assistance offered 


and the number of slots that can be funded. Under the Certificate funding 


mechanism, the government absorbs any unforeseen increases or decreases in the 


costs of funding a given number of slots. Under the Housing Voucher funding 


mechanism the programs absorb unforeseen increases or decreases in costs by 


adjusting either the number of slots funded, or the depth of the subsidy, or 


both. 


The differences in the payment formulas for the two programs would be 


expected to lead to differences in recipient housing choice. In particular, 


Certificate program recipients would be expected to rent units near the limits 


allowed by the program, wnile Housing Voucher program recipients would be 


expected to choose a wider range of rents. This is in fact the case, and, in 


addition, Housing Voucher recipients on average select uni,ts with slightly 


higher gross rents than Certificate program recipients. 


'I£ a recipient's gross rent is very low, the Housing Voucher 

assistance payment is reduced to assure that the tenant contribution is at 

least 10 percent of gross income. In the Certificate Program the required 

minimum (and maximum) tenant contribution is the larger of 10 percent of gross 

income, 30 percent of net income, or, in some states, the rent allowance 

established by AFDC (known as "welfare rent"); the largest of these is usually 

30 percent of net income. 




While it is easy to compare the rents paid by recipients in the two 


programs, jt is more difficult to compare the actual housing obtained by 


recipients. We did this rn two ways. First we asked whether recipients in 


either program appeared to be paying more for the same sort of housing than 


recipients in the other program. To do this we examined the way in which the 


rents that recipients paid related to the size, location, and amenities pro- 


vided by their units. By comparing these rental cost functions for the two 


programs, we see ihether recipients in one program were paying a premium over 


what recipients in the other program paid for the same sort of housing. 


There are good reasons for comparing the prices paid by recipients in 


the two programs. For the private market in general, it is clear that housing 


prices vary within a metropolitan area and that more intensive shopping is 


likely to achieve better deals. In fact, the two programs impose different 


incentives and restrictions on recipient shopping. In the Certificate program 


more careful shopping may result in better housing, but in the Housing Voucher 


program it is directly translated into differences in what the recipient pays 


out of his or her own pocket. On the other hand, the Certificate program sets 


limits on recipient rents and requires that the locai PHA certify that the 


rents paid are reasonable, whereas the Housing Voucher program imposes no such 


restrictions. By determining the extent to which these program differences 


lead to differences in the amount paid for similar housing, we are able to 


translate differences in rents paid into overall differences in the price paid 


for housing and in the real value of housing obtained. 


The second approach used in comparing the housing of recipients in the 


two programs is direct comparison of recipient housing in terms of various 


characteristics such as space, unit amenities, and neighborhood. These com- 


parisons are used to make the differences in the estimated value of recipient 


housing more concrete. For certain dimensions we can also compare recipient 


housing with the housing they occupied before joining the programs. 


Key findings are presented below. Table references after each finding 


indicate the basic supporting material in the text. 


1. 	 Slightly more than two-thirds of the recipients in each program 

had moved from their pre-program units by the time the housing 

evaluations were conducted. The other third had been able to meet 

program housing requirements in their pre-enrollment unit and had 

not subsequently moved. Recipients who moved from their pre- 




program units more than doubled their contract rents in both 

programs. Housing Voucher recipients who moved registered a 

modestly, but statistically significantly, larger increase in 

rent. As a result, average program rents for recipients who moved 

were $29 per month, or 6.7 percent, higher in the Housing Voucher 

Program than in the Certificate Program. (Table 2.5) 


2. 	 Comparison of estimated rental cost functions for the two programs 

indicates that the $29 per month higher rents paid by Housing 

Voucher recipients who move represent a combination of a $19 

difference due to Housing Voucher movers paying significantly 

higher prices (4.3 percent above the prices paid by Certificate 

Program recipients for comparable units) and a $10 difference 

associated with better housing (a 2.3 percent higher housing value 

than that obtalned by certificate Program recipients). This does 

not mean, however, that voucher holders consistently paid higher 

prices for the same quality units. Further analysis of this 

average price difference suggests that Certificate holders actu- 

ally pay higher prices for units in the lower quality ranges, 

while Voucher holders pay higher prices for higher quality 

units. Examination of the rules of the two programs suggests some 

reasons for this pattern. (Tables 3.3, 3.4, 3.5) 


3. 	 By the time of the Housing Voucher evaluations, the rents of 

recipients who stayed in their pre-program units were 23 percent 

higher than their pre-progr'am levels in the Housing Voucher Pro- 

gram and 21 percent higher than in the Certificate Program. This 

difference in rent increases was not statistically significant. 

However, a combination of slightly higher pre-program rents and 

slightly larger increases did result in average rents for recipi- 

ents still in their pre-program units that were $15 per month, or 

4 percent, higher in the Housing Voucher Program than in the 

Certificate Program. This difference was statistically signifi- 

cant. (Table 2.5) 


4. 	Comparison of estimated rental cost functions for recipients who 

stay in their pre-program units indicates that all of the 4 per-

cent difference in average rents between the two programs is due 

to differences in prices paid, with no difference in the real 

level of housing obtained. However, estimates for this group are 

not precise. Neither the estimated change in prices nor the 

estimated real change in housing is statistically significant. 

(Table 3.3) 


5 .  	 The lack of any large difference in housing between the two pro- 
grams is confirmed by detailed examination of unit and locatlonal 
features. Average ratings of unit condition and quality were 
slightly higher in the Housing Voucher Program, but the differ- 
ences were small (2 percent or less) and only statlstrcally sig- 
nificant for evaluator ratings of overall unit quality. There 
were no significant differences between the two programs in other 
ratings, in an overall measure of housing adequacy, or in any of a 
large number of specific amenities. Nor were there any signifi- 
cant differences between the two programs in recipient ratings of 
their neighborhoods, or in the median income or rent of the Census 
tracts in which units were located. (Tables 4.5, 4.9, 4.12, 4.15, 
4.17, 4.18, 4.19, 4.21) 



6. 	We can compare the program and pre-program housing of recipients 

in terms of unit size, recipient ratings of units and neighbor- 

hoods, and characteristics of the Census tracts in which they 

lived. There were no significant differences between the programs 

in the level of these measures or in their change from pre-program 

levels. Recipients in both programs showed significant increases 

over pre-program levels. Averaging estimates for the two pro- 

grams, the average number of rooms per person in recipient units 

was 18 percent higher than in pre-program units. As might be 

expected, among recipients who stayed in their pre-program unit, 

there was no change in the average recipient rating of their 

units. Recipients who moved rated their new units 16 percent 

higher than their pre-program units and their new neighborhoods 10 

percent higher. The average per capita income in tracts occupied 

by recipients who moved was 4 percent higher than that in the 

tracts in which they had previously lived. Similarly, median 

rents in these tracts were 9 percent higher. (Tables 4.1, 4.10, 

4.20, 4.22) 


9. 	Averaging the results for the two programs, non-mlnority recipi- 

ents who moved had previously lived in Census tracts in which 21 

percent of the residents were minorities. They moved to Census 

tracts with somewhat smaller proportions of minority residents, 19 

percent, but the change is not statistically significant. Black 

(non-Hispanic) recipients who moved had previously lived in tracts 


. in which 76 percent of the population' were minorities. They moved 
to tracts in which 74 percent of the population were minorities. 
Again, this difference is not significant. Nor was there any 
significant change in the percent of the tract population who were 
either black or Hispanic. Hispanic recipients who moved moved to 
tracts with a significantly lower degree of minority concentra- 
tion--from tracts in which on average 73 percent of the population 
was minority to tracts in which on average 63 percent of the 
population was minority. (Tables 4.258, 4.25B, 4.25C) 



CHAPTER ONE 


INTRODUCTION 


This report is one of a series of reports comparing the Section 8 


Existing Housing Certificate and Housing Voucher Programs based on the results 


of the Freestanding Housing Voucher Demonstration. 


Until 1974, HUD's principal programs for providing housing assistance 


to lower-income families involved subsidized construction or rehabilitation of 


housing units, which were then rented to lower-income families at below-market 


rents. During the 19601s, HUD began to develop a different approach. Under 


the Section 23 Leased Hous~ng Program, Public Housing Authorities (PHAs) 


leased units from landlords in the private rental market and then sublet the 


units to eligible households at reduced rents. Subsequent modifications to 


the Section 23 program allowed some recipient households to find their own 


units, though the PHA still leased the units. Finally, in 1974, the Section 8 


Existing Housing Certificate Program shifted responsibility and discretion for 


finding and leasing units to participating households. 


The Certificate Program provides housing assistance payments tb ten- 


ants living in privately owned, existing housing by paying a monthly stipend 


to the landlord on the tenant's behalf. The amount of the assistance payment 


is determined by the difference between the unit's rent (including scheduled 


allowances for utilities not included in the rent) and the family contribution 


as determined by the program. Recipients may live wherever they wish within 


the PHA's service area as long as (1) the selected unit meets HUD's housing 


quality criteria, (2) the rent is less than or equal to the local Fair Market 


Rent (FMR)~set by HUD, and (3) the rent is deemed by the PHA to be reasonable 


in terms of the local rental market. 


The Certificate Program has been considered successful. There are 


currently more than 800,000 households receiving assistance in the program, 


he Fair Market Rent for an area is a schedule of rents by bedroom 

size. The schedule is generally set equal to the 45th percentile of rents for 

recent movers in each metropolitan area and non-metropolitan county. They are 

intended to approximate the typical local area rent for a modest rental unit 

of a size appropriate for each household. 




and the cost per household served is lower than in other HUD programs offering 


comparable levels of assistance. In certain housing markets, however, tenants 


have had diyficulty finding units that both meet the housing quality standards 


and are within the rent ceilings. The Housing Voucher Program was designed to 


improve upon the Certificate Program by,allowing families a wider range of 


choice in finding acceptable units. It was believed that this would both 


increase family success in finding units that meet program standards and 


permit families tq find units that more closely match their needs. 


- More specifically, the Housing Voucher Program removes ceilings on 

unit rents. This requires a change in the way program assistance payments are 

determined. In the Certificate Program, the tenant contribution is fixed by 

the program, and the assistance payment varies to make up the difference 

between the fixed tenant contribution and the actual unit rent (including 

utility allowances). Tenants have no motivation to lease a unit that rents -
for less than the program will allow. The assistance payment is capped by not 

allowing recipients to lease units that,rent for more than the Fair Market 

Rent (FMR) level established by HUD for the PHA jurisdiction or, within this 

limit, for more than the level deemed reasonable by the PHA in terms of the 

local rentai market. 1 

In the Housing Voucher Program, in contrast, assistance payments are 


fixed based on a payment standard (initially set equal to the Fair Market 


Rent), regardless of the rent actually paid. The tenant must then contribute 


whatever is necessary to meet the costs of housing that meets the program 


quality criteria and the tenant's needs. This will be more or less what the 


tenant would contribute under the Certificate Program depending on whether the 


tenant's rent is above or below the Certificate Program FMR. -Since the assis- 


tance payment is fixed, no limit is placed on how much the tenant can pay for 


rent (though there is a minimum required tenant contribution). 2 


, ~ 

'In addition, PHAs have some flexibility in allowing individual excep- 

tions to the FMR ceiling. 


he Housing Voucher assistance payment is further limited by a 

requirement that the tenant's contribution. (the out-of-pocket expenses for 

rent and utilities net of the Housing Voucher assistance be at least 

10 percent of gross income. The Certificate program assistance payment is 

similarly Zimited by a requirement that the tenant contribution be the larger 

of 30 percent of net income or 10 percent of gross income). 




. .To make this description more concrete, in the most common case the . 
two programs differ as follows: 


Comparison of Payments in Prototypical Case 


Certificate program Housrng Voucher program 


Tenant Contr~bution 30 percent of income 	 30 percent of income, 
but if gross rent is less 
than the local Payme,nt ' . , 
Standard, then the tenant 
contribut-ion is reduced by 
the amount of the differ- . . 
ence, whereas if gross rent 

c ,. exceeds the local Payment 
Standard, then the tenant 
contribution is increased 

. . to make up the difference. 7 . 3  

Program Payhienth - FMR minus 30-pe'rcent Payment Standard,minus 
of income, but-if 30 percent of income 

- gross rent is less than 
the FMR, the program 
payment is reduced by 
an amount equal to the 
difference, whereas if ~ 

the PHA approves a gross 
rent above the FMR, the 

- *- program payment is 
increased to make up 
the difference. 

.. , G . 

Limits on Rent Reasonable and less None 
. . tkian the local. FMR . , 

,!f 

~~ecial-5ases
and variations are-described in Chapter 2 and Appendix D.' 

However, the main points should be clear. Both programs share an underlying 

common tenant contributron and program payment based on the estimated local 

Fair Market Rent (FMR) 'or Payment-Standard and tenant income. In the Certif- 

icate Program, deviations between actual rent and the FMR accrue to the 

program, and rents are limited so that they are at or below the FMR..qIn the 

Housing Voucher Program, deviations between actual rent and the Payment Stan- 

dard accrue to the tenant, and no limitations are placed on rent. . 1 
The'absence of restrictions on rent in the Housing Voucher Program 

,. .. ~. 

offers re~ipients greater flexibility and responsibility in selecting units. 


and.neighborhoods. Tenants both determine the rents they will accept and bear 




the cost of these rents in the form of,higher or lower out-of-pocket contribu- 
-.& *  > -
tions. These differences between the programs could be expected to affect the 
!-, . 
success of program applicants in becomtng recipients, the type and quality of 
.-
housing obtained by recipients, and both recipient and program costs. 


.. .Section 207 of the Housing and ~rban/Rural Recovery Act of 1983, P.L. # 

98-181, authorizes HUD to conduct a Housing Voucher Demonstration in order to 


test the desirability of a Housing Voucher Program. There are two components 


to this demonstration: a component supporting a rental rehabilitation demon- 
. .  C 

stration and a "freestanding" component. HUD will use the "freestanding" por- 


tion of the demonstration to test the impact of the Housing Voucher assistance 


payment formula on program outcomes and costs. 


This report is one of a series on the "freestanding1' component. The 


Freestanding Housing Voucher Demonstration is being conducted and analyzed by 


Abt Associates, Inc., under contract to HUD, in 20 PHAs across the country. 


These 20 PHAs consist of 18 larger urban PHAs and two statewide PHAs. The 18 


urban PHAs are a stratified random samplz of all larger, urban PHAS.' In 


addition, HUD is collecting similar information directly from a sample of 41 
- ,, . 
smaller urban and rural PHAs. Results from these smaller PHAs will be anal- 


yzed separately, by BUD. 


Analysis of the Freestanding Housing Voucher Demonstration is based on 

' ,  

direct comparison of outcomes and costs for about 4,000 Housing Voucher recip- 


ient slots and 4,000 current Section 8 Certificate Program recipient slots, 


spread across the 20 Demonstration PHAs. In each PHA, applicants for the Sec;, 


tion 8 Existing,program are randomly assigned to either the Section 8 sousing 


Voucher Program or the current Section 8 Certificate Program. Certificates 


included in the Demonstration sample were flagged to separate them from the 
,. , 

rest of the PHA's Certificate Program. Data on both Housing.Voucher and 


flagged Certificate familjes are taken~from PHA operating records, using 

t .  

special forms-designed for the Demonstration. These data were supplemented by 

I .1 . . 

he sample of PHAs was drawn for HUD by Westat. See Dietz, et al., 
for further details. . r 



information from external sources such as the Census and American Hdusing 

1. 

Survey, as well as by housing inspections for a sample of recipients in each 


program. Informatron was also collected on Demonstratron PHA administrative 


costs and procedures. 


Demonstration operations began in San Antonio in April 1985. The last 


Demonstration PHA began operations rn February 1986. In each PHA, Housing 


Vouchers and flagged Certificates were issued gradually until the sampling 


quota of recipients for each program was reached. Data collection ended in 


September 1988. 


Houging Quality 


Examination of results from the first year of Demonstration operations 


showed that in comparison with Certificate program recipients, Housing Voucher 


recipients tended to occupy units with somewhat higher average rents. Fur-


ther, as expected, Housing Voucher recipients often occupied units with rents 


above the ceilings allowed under the Certificate program. The purpose of this 


report is to describe the differences in housing associated with these differ- 


ences in recipient rents in the two programs. 


Two sorts of concerns arise. The first has to do with the general 


level of housing obtained. Roughly speaking, one expects that in a given area 


at a given time, higher priced units tend to be better units, at least in the 


absence of rent control. However, we also know that units of similar quality 


do appear to rent for different amounts. Even within a single market, differ- 


ences in luck and effort ?pent in shopping may lead people to pay different 


amounts for the same housing. The first question, then, is whether recipi- 


ents, on average, are getting better housrng for higher rents--that is, the 


extent to whichdifferences in the average rents paid by recipients in the two 


programs reflect differences in the overall quantity and quality of housing 


obtained rather than differences in prices paid. This issue is especially 


salient in comparisons of the Housing Voucher and Certificate programs, since 


the two programs in fact impose quite different constraints on the amount that 


recipients may spend for housing and may create quite different incentives in 


shopping for housing. 


The basic device used in the analysis of overall housing quantity and 


quality is the method of hedonic indices. Fundamentally, this involves 




regression of unit rents on a set of variables describing the unit's size, 


amenities, and location. These regressions yield estimates of the average 


rent charged for units with a given set of characteristics. By comparing the 


regressions for recipients in the two programs, we can determine whether the 


recipients in one program or another appear to pay different amounts on aver- 


age for units of similar size and quality. Because we only have information 


on recipients in the two programs, we cannot compare the amounts they pay with 


the market rents paid by unsubsidized renters. We can, however, compare the 


two programs or compare groups of recipients within the programs. 


When we compare the average rents paid for units of similar quality, 


we are in effect comparing the effective price of housing in the two pro- 


grams. In everyday language, the price of a house of apartment refers to the 


amount paid to own or rent it. The price of housing is different from this. 


We think of the rent paid for a unit as equal to the "amount" of housing 


services supplied by the unit times the price of housing associated with that 


unit. Two units with the same rents but different amounts or qualities of 


housing services will have different prices of housing. When we compare 


average prices in the two programs, we are asking whether on average recipi- 


ents jn one program got more housing per dollar than recipients in the other 


program. 


Although now widely used, the hedonic technique is not perfect for 

comparing the price of housing. We cannot hope to list every relevant feature 

of every unit. Deviations between the actual rent paid for a unit and its , 

predicted average market rent may reflect real differences in unit character- 

istics not included in the hedonic equations as well as simply differences in 

prices paid. The extent to which differences between actual and predicted 

rents are systematically associated with omitted characteristics can be 

assessed by determining whether such differences are associated with variables 

that are known to influence the level of real housing that families purchase. 

The second sort of concern involves translating abstract differences 


in rent or rental value into direct comparison of specific features of recipi- 


ent units in the two programs. All units occupied by recipients in either 


program must be certified by the local PHA as meeting basic program occupancy 


and quality standards. Differences in housing beyond these standards may 


involve more space, better quality of construction or finish, special ameni- 
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ties, or a better neighborhood in terms of safety, environment, and schools'or 
-
other public services. We can directly compare units in the two programs 


along manyqof these dimensions. In addition, for a limited set of character- 


istics, we can compare recipient housing with the housing they occupied 6efore 


joining the program. 


In reviewrng specific features of recipient housing, special concern 


attaches to the extent to which recipients use the opportunities afforded by 


either program to 'break patterns of residential segregation. Again, we can 


compare the location of recipients in the two programs, and compare location 


of pre-program and program units. ~ h kmeasures available are, however, lim- 


ited. We know the Census tract in which each recipient lives and hence can 


examine the extent to which recipients live in tracts that are predominantly 


black or white, Hispanic or non-Hispanic; poor or non-poor. However, although 


Census tracts are devised to be as homogenous as possible, they typically 


include from two to eight thousand people. Racial, ethnic, or economic segre- 


gation may take place at a much finer level of neighborhoods within tracts. 


In this case, differences in tract descriptors may simply be too gross a 


measure. 


Samples and Data Used In This Report 


The core data for this report comes from evaluations of recipient 


unit$ conducted by staff of Research Triangle Institute, under subcontract to 


Abt Associates. These evaluations collected information on the physical 


characteristics of units and their surrounding areas. Brief interviews, con- 


ducted at the same time as the evaluation, elicited information on recipient 


ratings of their unit and neighborhood as well as details as to unit rents and 


the various services and utilities included in the rent. This information was 


supplemented by program records on recipient rent, income, and demographic 


characteristics, plus information on pre-program housing taken from interviews 


of recipients when they first entered the program. 


Housing evaluations were conducted for a Ample of recipients in 10 of 


the 20 Demonstration sites. Approximately 90 evaluations were completed for 


each program in each site for a total of just under 1800 evaluations. The 


recipients selected for evaluation were a random sample of recipients in the 


two programs as of June 1987. Recipient selaction was stratified a'ccording to 




whether recipients had moved from or stayed in their pre-program unit. The 


evaluations themselves were conducted between August 24, 1987 and January 

a .

1988. , 

- As noted earlier, the emo on strati on PHAs consisted of 18 urban PHAs 
and 2 statewide PHAs. The 18 urban PHAs were a probability sample of a11 

larger urban PHAs and kesults for this sample can be extrapolated to all 

large, urban PHAs. The 10 PHAs chosen for housing evaluations were not a 
. -~ 

pro'bability sample of the Demonstration PHAs. Only some of the Demonstration 


2HAs had large enough recrpient samples to provide the minimum number of 


observations necessary for estimation of hedonic indices within each site. 


The housing evaluation PHAs were chosen from among these to provide a reason- 


able mi2 of PHA sizes and regions. Accordingly, results for the PHAs included 


in the housing evaluation sample cannot be extrapolated to the universe of all 


larger urban PHAs. 


At the same time, it was desirable to develop and present one set of 


numbers and comment on the variation in results across PHAs rather than burden 


the reader (or analyst) with 10 different sets of results. We could, of 


course, have simply averaged the results for the 10 PHAs. It seemed more 


useful, however, to develop summary results based on the way in which the 

4 ' 


Demonstration sample was originally drawn and the characteristics of the 10 


housing evaluation PHAs. The original sample of 18 urban PHAs was drawn from 


the universe of all larger urban PHAs, stratified by size and region of the 


country. Following this, we assigned the sampling weights of the 18 urban 


PHAs to the ten housing evaluation PHAs based on size and region. 


The resulting estimates are called summary projections in table titles 


to emphasize both that they are weighted averages of PHA results and that they 


are not scientific estimates of results for all large, urban PHAs with known 


sampling distributions. These projections are accompanied by estimates of the 


error of estimate (or in this case error of projection)--calculated both in 


terms of variation within the 10 PHAs involved and the variation that would 


have been estimated across the 10 PHAs had they in fact been a probability 


subsample. The latter statistics, however, should be regarded as summary 


descriptions of outcomes rather than statements about their sampling prop- 


erties. 




Organization of This Report 


The next chapter describes the two programs and presents information 


on the rents paid by their recipients. Chapter 3 presents the results of the 


hedonic analysis to compare the overall prices paid and housing obtained by 


recipients in each program. Chapter 4 then turns to comparison of specific 


characteristics, dealing in turn with differences in terms of unit size and 


crowding, in terms of unit and building condition and amenities, and in terms 


of the immediate and general neighborhoods of units, including the degree of 


racial, ethnir, or economic segregation of the areas (Census tracts) in which 


recipients Live. 


Various appendices-provide extensive technical backup for the main 


text. Appendix A describes the Demonstration sample and the details of the 


rationale used in creating weights for national projections from the 10 hous-


ing evaluation PHAs. Appendix B describes the sources of the data used in the 


report and the definition of variables. Appendix C presents the details of 

i I 

the basic statistics used to present results and discuss variation in results 


across sites. Finally, in support of the summary discussion of Chapters 2 and 


3, Appendix D discusses the theory of housing choice in the two programs, and 


Appendix E both the theory and details of the actual estimation of the hedonic 


equation. Appendix F presents various supplementary tables. 




CHAPTER TWO 


BECIPIENT BENTS 


The focus of this report is comparison of recipient housing in the 


Housing Voucher and Housing Certificate programs. This chapter lays the 


groundwork for that comparison by comparing the rents paid by recipients in 


the two programs. Section 2.1 describes how the two programs differ and what 


this would be expected to mean in terms of differences in recipient rents. 


Section 2.2 then presents the actual differences in recipient rent between the 


two programs. Chapters 3 and 4 then discuss the extent to which these differ- 


ences in rent are associated with real differences in recipient housing. 


The basic findings are as f.01lows. Over two-thirds of the recipients 


in both programs moved from their pre-program unit (eithe; when they first 


became recipients or Later). In both programs, recipients who moved rented 


units with contract rents roughly twice as large as their pre-program contract 


rent. However, the increase was slightly greater in the Housing Voucher 


Program, with the result that average contract rent for Housing Voucher recip- 


ients who moved was $29 per month, or 6.7 percent, higher than the average 


contract rent for Certificate recipients who moved. 


Among recipients who stayed in their pre-program unit, average con- 


tract rent at the time of the housing evaluation was 23 percent higher than 


average pre-program rent in the Housing Voucher Program and 21 percent higher 


in the Certificate Program. Recipient rents in the Housing Voucher Program 


were $15 per month, or 4 percent, higher than in the Certificate Program, 


reflecting a combination of slightly higher pre-program rents and slightly 


larger increases in rent after enrollment. The difference is not unexpected, 


since the Certificate Program by definition only allows recipients to remain 


in units that both meet the program's housing standards and rent for less than 


the maximum allowed rent. 


The Two Programs 


The Housing Voucher and Certificate Programs are each variants of the 


Section 8 Existing Housing Program and share certain basic features. In both 


programs, actual program operations are carried out by local public housing 
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agencies (PHAs) under contract to HUD. Eligible applicants accepted by the 


PHA are given from two to four months to find acceptable housing in the pri- 


vate rents1 market. To be acceptable in either program, a unit must meet pro- 


gram quality and occupancy standards, and the unit's owner must agree to par- 


ticipate in the program. The owner then signs a lease with the applicant and 


a separate contract with the PHA. These contracts set the rent for the unit 


and specify the amount that the PHA will contribute towards paying the rent 


(the program contribution or housing as'sistance payment) and the amount to be 


paid by the tenant (the tenant contribution). 


The central difference between the two programs is in the way in which 


they determine the size of housing assistance payments. Under the Certificate 


program, the recipient contribution is fixed at 30 percent of income, and the 


program pays the difference between this fixed contribution and the recipi- 
. . 

ent's rent.' In order to set some limit on assistance payments, allowable 


rents must be limited. This is done in two ways, First, rents may not exceed 


the schedule of Fair Market Rents by bedroom size (FMRs) published annually by 


he actual rule is the larger. of 10 percent of gross income,. 30 per- 

cent of net income (gross income net of various deductions), or welfare rent. 

The 30 percent of net income figure was larger than 10 percent of gross income 

for 98 percent of the first 6,000 Demonstration applicants. The welfare rent 

rule applies only in certain states in which ADC payments include an allowance 

for rent equal to the ADC family's out-of-pocket expenses for rent up to a 

maximum amount, called the welfare rent. In these states, housing assistance 

payments that reduce the tenant contribution of ADC recipients below the wel- 

fare rent would be offset dollar for dollar by.a reduction in ADC payments. 

Accordingly, in such "as-paid" states, the Certificate program sets the tenant 

contribution for ADC recipients equal to the larger of 30 percent of net 

income, 10 percent of-gross income, or the welfare rent. Only two states 

included in the Demonstration were as-paid states--Michigan and New York--and 

Michigan has since changed its ADC rules. Accordingly, for simplicity the 

discussion in this chapter describes the programs in the case where the tenant 

contribution is 30 percent of net income. For a full discussion of all pos- 

sible variations, see Appendix D. 




BUD for each area of the country.' 'Second, the unit rent must be determined 


by the PHA to be reasonable, given local market conditions. 


Under the Housing Voucher program, in contrast, the maximum assistance 


payment is fixed and the tenant contribution varies to make up the difference 


between the recipient's rent and the assistance payment. Accordingly, the 


Housing Voucher program places no limits on recipient rents. 

< ': 

The differences in payment formulas between the two programs mean.that 


the relationship between what a recipient pays for housing out-of his or her 


own pocket and the rent charged by the landlord will also be different. The 


Certificate program ties assistance payments directly to gross rent in order 


to maintain a program determined tenant contribution and limits the assistance 


payments by limiting recipients' gross rents. The Certificate program tenant 


contribution is fixed at the larger of ten percent of gross income or 30 


percent of net income. If the recipient's gross rent is less than this, the 


assistance payment is zero. Above this level, the assistance payment 

1 


increases dollar for dollar with recipient gross rent, making up the differ- 


ence between gross rent and the fixed Certificate program tenant contribution, 


until rent reaches the maximum allowable limit set by the program. If a 


Certificate recipient wishes to spend more than this, he or she must leave the 


program and give up any assistance. 


The Certificate program begins by calculating the tenant contribution 

(the larger of 30 percent of net income or 10 percent of gross income) and 

then calculates an assistance payment equal to the difference between gross 

rent and tenant contribution. The Housing Voucher program reverses this and . 
begins by calculating an assistance payment (the Payment Standard minus 30 

percent of net income), so that the tenant contribution is the difTerence 

'PUS have some flexibility with respect to the FMR ceiling. In gen- 

eral, the gross rent (contract rent plus scheduled amounts for utilities paid 

by the tenant) must be less than the FMR schedule of rents by unit size and 

type established by HUD for the PHA jurisdiction. However, (1) the PHA may 

approve rents of up to 10 percent above the FMR on a case-by-case-basis for up 

to 20 percent of units; (2) the PHA may approve such exceptions for more than 

20 percent of unlts with HUD permission; (3) the PHA may obtain HUD approval 

for either categorical (size-type) or case-by-case increases in payment stan- 

dard to up to 20 percent above the FMR. In addition, certain subsidized 

housing projects (e-g. Section 236 projects) have rent schedules that are 

separately approved by HUD. In these cases, the PHA may agree to accept the 

HUD-approved schedules for these projects, as long as they are below the FMRs. 




between gross rent and the assistance payment. No limit is set on recipient 
rents. If a Housing Voucher recipient lives in a unit whose rent equals the 

Payment Standard, then the recipient's tenant contribution will be 30 percent 

of net &xome (as in the Certificate Program). If the recipient rents a unit 

for less than this, the assistance payment does not change, and the tenant 

contribution will be correspondingly reduced. If the recipient rents a unit 

for more than the Payment Standard, the assistance payment is again unchanged, 

and the tenant contribution will be correspondingly higher. 

In fact, the Housing Voucher Program does set a minimum ccntribution 


of 10 percent of gross income. If recipient gross rent is below the minimum 


tenant contribution, the Housing Voucher assistance payment is zero. Above 


this level, the Housing Voucher assistance payment rises dollar for dollar 


with gross rent until the housing assistance payment reaches its maximum 


amount (the difference between the Housing Voucher Payment Standard and 30 


percent of net income). 


If 10 percent of gross income is larger than 30 percent of net income, 


the Housing Voucher minimum tenant contrrbution will equal the Certificate 


program tenant contribution. In fact, the Housing Voucher minimum tenant 


contribution is almost always less than the Certificate program tenant con- 


tribution. 


The way in which the two formulas differ is illustrated in Table 


2.1. The specific examples shown are for a family with a gross income of $660 

per month, a net income of $500 per month, and an FUR and payment Standard of 

$450 per month. The Certificate program sets the tenant contribution-at 

$150;' the Housing Voucher program sets the assistance payment at $300. Thus, 

if the recipient rents a unit with a gross rent of $400 per month, he or she 

will pay $150 under the Certificate program, with the assistance payment equal 

to the difference between gross rent and tenant contribution ($250). The 

Housing Voucher program in contrast sets the assistance payment at $300 per_ 

l~hat is, 30 percent of the recipients net income of $500 per month, 

since this is greater than 10 percent of gross income. 
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Table 2.1 


ILLUSTRATION OF HOUSING ASSISTANCE PAYMENTS 

AN0 TENANT CONTRIBUTIONS 


AT VARIOUS RECIPIENT RENT LEVELS 


Houslng Voucher Program 


Housing Assistance Payment = (Payment Standard) - (.3 Net Income) 


Tenant Contributlon -- (Rent) - (Hous~ng Ass~stance Payment) 


Except t ha t  the housing assistance payment i s  reduced i f  the tenant cont r lbut lon i s  less than 10 
percent of gross income. 

Hous~ng Ce r t i f i ca te  Program 

Tenant-Contribution = The larger of 30 $ o f  Net Income, 10 percent o f  Gross Income, 
- or  welfare ren t  

Hous~ng Ass~stance Payment = (Gross Rent) - (Tenant Contribution) 

Except tha t  rent  must be less than FUR (exceptions t o  1.1 times FUR). 

-Example 
ir , 

FUR =5450/month 
Payment Standard = 450/month 
Gross Income = 660/month 
Net Income = 500/month 

1. Gross Rent = S400Month 

Houssng Voucher Program Hous~ng Ce r t i f i ca te  Program 

Housing Assist. Pay. = $450 - (0.3)(500) = $300 = (0.3)(500) =Tenant C o n t r ~ b u t ~ o n  $150 

Tenant Contrlbutlon = 54M) - 300 = $100 Hous~ng Asstst. Payment = $400 = 150 = 1250 

2. Gross Rent = $450/month 
. . 

Housing Voucher Program Housing Cer t t f i ca te  Program 

HoUSlng Asslst. Pay. = $450 - (0.3)(500) = $300 Tenant Contribution = (0.3) (500) = $150 

Tenant Con t r lbu t~on  = 5450 - 300 = $150 Hous~ng Assist. Payment = 450 - 150 = $300 

3. Gross Rent = $500Month 

Housing Voucher Program Hous~nq Ce r t i f i ca te  Program 

Un i t  cannot be 
Houslng Assist. Payment = 1450 - (0.3)(500) = $300 rented a t  t h l s  

ren t  level. 
Tenant Contributlon = $500 - 300 = $200 



month and the tenant then pays the difference between the gross rent and the 


assistance payment (in this case $100). 1 


At a gross rent equal to the payment standard and FMR of $450 per 


month, tenant contributions and assistance payments are the same in the two 


programs. The Certificate program requires the same $150 tenant contribution 


as it did the lower rent of $400 per month, so the assistance payment 


increases with rent to $300 per month.1.The Housing Voucher program pays the 


same assistance payment of $300 per month that it did at the lower rent of 


$400 per month, so the tenant contribution increases with rent to $150 per 


month. 


As gross rent rises above $450 to $500 per month, the Housing Voucher 

assistance payment remains at $300 per month, so the tenant contribution rises 

further, to $200 per month. In the Certificate program, where the tenant con- 

tribution is fixed at $150 per month a gross rent of $500 per month would 

require an assistance payment of $350; to avoid this, the Certificate program 

simply prohibits rents above the FMR. 2 

The recipient's out-of-pocket payment for gross rent is simply the 


difference between the recipient's gross rent and the housing assistance pay- 


ruent. This is shown in Figure 2.1. In the Certificate program, the recipient 


is only allowed to occupy units with gross rents between the minimum and maxi- 


mum allowed levels. However, within this range of rents, the tenant payment 


is fixed. There is also a minimum gross rent in the Housing Voucher program 


(though it will generally be lower than that in the Certificate program), and 


also a range of rents over which tenant payments do not vary because assist- 


ance payments increase to match any higher rent. After a point, however, 


assistance payments stop increasing and any further increase in gross rent is 


paid by the recipient. 


'gut notice that if the gross rent were below $366, the Housing 

Voucher assistance payment would be reduced so that the tenant contribution 

would always be at least 10 percent of gross income ($66 per month). 


2 ~ nfact, as already noted, PHAs can allow some recipients to rent up 

to 10 percent above the FMR. Thus, if the PHA chose to grant an exception, a 

gross rent of $490'would result in a Certificate program tenant contribution 

of $150 and assistance payment of $340, whereas the Housing Voucher program 

would leave the assistance payment at $300 and increase the tenant contribu- 

tion to $190. 
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Certificate program recipients may, of course, elect to remain in 


their pre-program unit if it meets (or is repaired to meet) program occupancy 


and quality requirements. If they move, however, it seems likely that they 


will tend to rent units near the maximum allowable rent, since taking less 


e~pensive housing would not reduce their own tenant payment. Similarly, Hous- 


ing Voucher recipients who move would be expected to look for units with gross 


rents at least as large as the "corner rent" in Figure 2.1. Above this, 


however, they may choose from among a range of rents either higher or lower 


than the Certificate program maximum, depending on their needs and the cost of 


housing that meets program standards. 


We would expect that while average recipient rents in the Housing 


Voucher program might be higher or lower than in the Certificate program, they 


are likely to be more dispersed. In fact, as discussed further insection 2.2 


below, average recipient rents are somewhat higher in the Housing Voucher 


program and much more dispersed. 


2.2 Recipient Rents 

Table 2.2 shows the average gross rent paid by recipients in each pro- 

gram. The table format will be used repeatedly in this report and it is worth 

a moment to discuss its overall structure. For each outcome listed (in this 


case, recipient gross rent), the table first presents the average value-for 


sampled recipients in each program and the difference in average value between 


the two programs. The next two lines under each outcome heading present esti- 


mates of the error in the sample estimates. 1 


The average gross rent paid by sampled recipients in the Housing 


Voucher program was about $25, or 5 percent higher than the average gross rent 


of $479 paid by recipients in the Certificate program.2 Recipient rents are, 


'TWO errors of estimate are presented. One, Labeled "within PHA 

standard error," reflects only on variation in estimates associated with 

samples of recipients in the Demonstration PHAs. The other, labeled "total 

error of estimate," reflects on the variation on estimates associated with the 

samples of recipients and the samples of PHAs. For details, see Appendix C. 


2 ~ h e  figures presented in this chapter usually are based on the sample 

of recipients for whom all the information needed for the analyses of Chapters 

3 and 4 was available. Figures for the full sample are presented in Appendix 

F. They are not materially different from those presented here. 




TABLE 2.2 


RECIPIENT RENTS~ 

(National Projections 


. 9 *,
Housing Housing .t-~ta~ist'L 
Voucher Certificate for 
Program Program Difference Diiffierence 

Gross Rent , . .  


Mean $503.98 $478.86 $25.12 , 


Within-PHA standard 4.47 3.61 5.75 4.37"" 

error 


Total standard 28.35 28.92 5.75 --4-37"" 

error 


Contract Rent - ., . 

-,.... 

Mean $448.99 $424.00 $24.99 


Within-PHA standard 4.01 3.22 5.14 - . 4.86"" 
,.error 


Total standard 30.32 31.51 5.42 ' 4.61"" 
error 

a~stimates are for sample with complete data for hedonic 
regressions. For complete sample, see.Appendix F. .lll,' ..-
** = Significant at 0.01 level 

* = Significant at 0.05 level 

+ = Significant at 0.10 level 
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however, more dispersed in the Housing Voucher program, as indicated by the 


within-PEA standard error for Housing Voucher recipients of 4.47, which is 


about 24 percent larger than that for Certificate recipients, despite roughly 


equal sample sizes. ., . 

' The larger dispersion of Housing Voucher recipient rents is presented 


graphically in Figure 2.2, which shows the overall distribution of recipient 


rents expressed in terms of the ratio of the rent to the FMR or Payment Stan- 


dard used in determining payments.1 As can be seen from the figure, rents are 


more dispersed in the Housing Voucher program. Recipient rents in both pro- 


grams tend to cluster around the relevant FMR or Payment Standard. However, 


almost three-fourths of Certificate program recipients had rents within 10 


percent of the relevant FMR, as compared to fewer than half of Housing Voucher 


recipients.2 


The connection between recipient rents and the program payment for- 

mulas may be further illuminated by considerrng the difference between recrp- 

ient rents in the program and their rents prior to the program. For this pur-

pose, we need to compare contract rents, since we do not know gross rent for 

pre-program units. Since contract rents do not include allowances for utili- 

ties not included in the rent, they will tend on average to be somewhat lower 

than gross rents. Further, changes in contract rent may to some extent . 

reflect changes in the utilities incl~ded~in the rent. 


Recipient contract rents were 79 percent, or $198 per month, higher 


than pre-program rents in the Xouslng Voucher Program and 72 percent, or $177 


'1t should be noted that FMRs change over time and do not always equal 

the Payment Standard in effect at the same time. 


"~xamination of reported Certificate rents more than 10 percent above 
the FMR generally shows that there are some errors in reporting. These are 
not corrected here because the same rule.could not be used to identify errors 
in rent's reborted for Housing VouLher reiipient?, who face: no .;limit on allow- 
able rent. 



Percent 

* Values below 0.6 'are not shown. he-top 1 percent of the distnbutl;n 

In each program 1s excluded. For deta~ls see Appendix F, Table F.2. ; 




per month, higher in the Certificate program.' The $21 larger increase in the 

Housing Voucher Program is statistically significant, although modest in 

contrast to the total increase in-bothprograms. 'Combinedwith very slightly 

(and not statistically significantly) higher pre-program rents in the Housing 

Voucher Program, it results in'8ousini-~bucherrecipient contract rents that 
. .. 

were's25 per month, or 6 percent, higher than recipient contract rents in the 

Certificate Program (Table 2.3). 

The connection between the programs' rules and the change in recipient 

rents may be firther illustrated by comparing tile actual change in recipient 

rent with-thechange that we would expect from the discussion of the program 

rules in the previous section. In the Certificate Program we expect that 

recipients will tend to rent units with gross rents near the maximum allowed 

limit. Thus we would expect that the difference between recipient gross rent 

and recipient pre-program contract rent would closely match the' difference 

between the FMR and pre-program contract rent. Of course, there will be 

exceptions. Certificate recipients who do not move'may register quite differ-

ent rent,increases. Further, as noted earlier, the actual maximum allowable 

rent may be higher than the FMR in some cases by PHA-granted exceptions,'or 

lower than the FMR where PHA rent reasonableness tests indicate lower-than-FMR 

rents. 

Our expectations for the Housing Voucher Program are less precise. We 

expect the change in rent to be less closely related to the difference between 

pre-program rent and the Housing Voucher Payment'Standard. Given the fact of 

higher.ayerage Housing,Voucherrents, we also expect that we will find that 

some recipients increased their rent by more than this difference. < . 

'1t should be noted that these changes in contract rent may be much 
larger than the changes caused by the program. The Housing ~ilowanceDemand 
Experiment provided strong evidence that existing housing programs could3fo 
some extent tend to attract recipients who were about to move to higher rent 
units without-the program. Because of this,:simple calculation'of -changesin 
rent may overstate program effects. Such selection effects.are-strongest on 
variables that directly relate to program requirements. For a program similar 
to the Housing Voucher or Certificate program, the Demand Experiment found'a 
substantial selection effect on the change in the proportion of recipients 
living in standard housing, but no selection effe'ct on the change in expendi-
tures (see Kennedy (1980), p. 176ff. and Friedma: and Weinberg,i ,-Appendix 1x1. 

-,.. . -



TABLE 2.3 :.I . 
,.CHANGE IN CONTRACT RENT^ 


(National Projections) 


Housing Housing t-Statistic 
Voucher Certificate for 
Program program Difference Difference 

Pre-Program Contract 

-Rent 
Mean 

Within-PHA 
standard error 


Total standard 

error 


Recipient Contract 

Rent
-
Mean 


Within-PHA 

standard error 


Total standard 

error 


Change in 

Contract Rent b 


Mean $198.47 $177.28 $21.18 


Within-PHA 

standard error 


Total standard 22.97 23.20 7.56 

error 


a~stimates are for sample with complete data for hedonic 

regressions. For complete sample, see Appendix F. 


b~hange data may not'equat difference between program and ~re-~ro~rarn 

levels due to missing values. 


* ='significant at 0.01 level 
, . : - \  

, ., . ,. . .<. -- significant at 0.05 level 
, 

+ = Significant at 0.10 level 
;, 



Table 2.4 presents figures on the ratio of the change in contract rent 


to the difference between pre-program rent and the Payment Standard or FMR. 


The table only-includes recipients in the two programs who had pre-program 


contact rents below the relevant FMR or Payment Standard. As expected, in the 


Certificate Program the average and median change in rent are almost exactly 


equal to the difference between pre-program rent and the FMR. Further, a 


majority of recipients have changes that are fairly tightly distributed around 


this differen-ce, with ratios varying between 0.85 and 1.08. In the Housing 


Voucher program, the mean and luedian ratios are well above one. Further, the 


much larger interquartile range indicates a substantially more dispersed 


distribution. 


The changes in contract rent associated with the two programs can be 


usefully contrasted for the 69 percent of recipients in both programs who move 


from their pre-program unit and the 21 percent who stayed in their pre-program 


unit (Table 2.5). 


Recipients who stay in their pre-program unit have to be able to meet 


the program's housing quality and occupancy requirements in their pre-program 


unit, either because their unit already meets these standards or because it 


can be repaired to meet them. As might be expected from this, recipients who 


stayed in their pre-program unit had higher pre-program rents than recipients 


who moved in both programs (Table 2.5). By the time of the housing evalua- 


tion, average contract rents for recipients who stayed in their pre-program 


units had increased 23 percent in the Housing Voucher Program and 21 percent 


in the Certificate Program. The increases in the Housing Voucher Program were 


not significantly greater than the increases in the Certificate Program. 


However, these higher increases, coupled with higher pre-program rents, meant 


that stayers in the Housing Voucher Program were paying an average rent of 


$405 per month--almost 4 percent above the rents paid by stayers in the Cer- 


tificate program. 


In both programs, reclplents who moved more than doubled their pre- 


program contract rents. The increase was 116 percent in the Housing Voucher 


Program and 105 percent in the Certificate Program. The larger Housing 


Voucher increase was statistically significant and resulted in recipient rents 


for movers that were almost 7 percent higher than in the Certificate Program. 


The next two chapters discuss how these differences in recipient rents 


were reflected in real differences in recipient housing. 




TABLE 2.4 


RATIO OF CHANGE IN RECIPIENT RENT TO THE DIFFERENCE 

BETWEEN PRE-PROGRAM RENT AND THE CERTIFICATE PROGRAM FMR 


OR VOUCHER PROGRAM PAYMENT STANDARD^ 


Housing Housing 
Voucher Program Certificate Program 

Mean ratio 1.31 1.01 

Median ratio 

Inter-quartile range 

a ~ h e  table only shows values for the 96 percent of recipients who had 

pre-program contract rents below the relevant FMR or Payment Standard. 




TABLE 2.5 

CHANGE IN CONTRACT RENT FOR MOVERS AND STAYERS 

3' 1 '* 71; 
Wlthln-PHA Total Error.. 

Hou<i ng Housing . t - s t a t i s t ~ c  t - s t a t ~ s t ~ c  
: , +  Voucher Ce r t i f i ca te  fo r  fo r  

Dif ference O~f ference O~f ference 

Percent o f  Rec~pients  69.5% 68.9$ 0.5 p ts  0.75 
who Move 

Recip~entsWho Stay i n  i 

Their Pre-Program Unl t  

Pre-enrollment'contract $329.77 $321.79 7.98 0.80 
r e n t .  

Rec~ptent,,contr,act ren t  405.50 390.34 15.16 I.74$ 

Change i n  contract ren t  ' 74.93 68.54 6.39 0.63 

WI t h  In-PHA t k t a t r s t  IC  9.76** 10.23" - '  NA NA 
for  change 

Total e r ro r  t-statistic 4.46** 4.12** NA NA' .
fok change 

-. , 
Rec~pientsWho Move From 
T h e ~ rPre-Program Units 

Pre-enrol lmeiit contract $217.35 -$214.21 3.14 0.36 
ren t  

1 

Rec ip~en tcontract ren t  468.32 438.38 .. 29.95 4.75** 

Change i n  contract rentb 251.37 224.36 '27.02 2.77** 

Wlthin-PHA t l s t a t i s t l c  35.55** 33.29** 
f o r  change 

Total .error t - s t a t i s t i c  13.07" ll.ll** 
f o r  change 

a~s t ima tesare f o r  sample with complete data fo r  hedonic regressions. For complete 
sample,'see Appendix F. 

b~hangedata may n o t  equal di fference between program and pre-program levels due t o  
mlssing values. 

'Changes i n  contract r en t  ~nc ludechanges associated w ~ t hany changes In  the u t l  1 l t i e s  
included i n  the rent. 

E. -** = s i g n l f  icant  a t  0.01 level 

= S ign i f i can t  a t  0.05 level 

$ = Significant a t  0.10 level 



CHAPTER 3 


OVERALL DIFFEFSNCES IN RECIPIENT HOUSING 


The previous chapter found that Housing Voucher recipients had average 
- .  _-
contract rents that were about six percent higher than Certificat'e"Program 


/ -* 
recipient contract rents. For recipients who stayed in their pre-pfogram unit, 


the difference was 'four percent, reflecting a combination of higwer ,pre-p~ogram 

. . 

rents and larger increases in rents. For recipients who moved from their pre- 

. ~ 

program unit, the difference was almost seven percent, due almos&-entirelk to 


larger increases in rents paid from pre-program levels. One immedi,ste question 


raised by the differences in recipient rents in the two programs is what th'ey 


mean in terms of actual differences in housing. This is especially sali'ent in 
.. 
this case. There is in fact reason to believe that the two programs may lead. 

people to shop for housing in different ways, so that differences, in rents,paid 

may not reflect differences in housing obtained. I 

i .
In a free market, we generally expect that units with higher ren,ts i-n 


a given area will generally be larger or offer greater housing or locational 

. . 

amenities than units with lower rents. Roughly speaking, we may think:-pf any 


housing unit as offering some amount of housing services in terms o,f its size; 


features, and location. The rent charged for the unit is then the price of 

=housing services times the amount of housing services offered by,the unit. 

Within a given market, we expect that there is a common, or market, price:of- 

housing services, with variations in rent reflecting variations,in the housing 

services provided. ' li I 

At the same time, it is clea; that differences in rent do'.not always: 


reflect only differences in the quantity and quality of housing services 


offered by the units, but often also reflect differences in the prick- of the 

, . 

housing provided by the units. Most obviousiy, the price of housing services 


varies across different cities and over time, so that rents for,very s,imilar 


units vary from one city to another or from one time to another. But.prices 


vary within a city as well. ,Most people who have searched at all extensively 


for rental housing have found that apparently comparable units in comparable 


neighborhoods rent for sometimes quite different amounts. This may be due to a 

- I  I 



variety of factors, but in any case means that unit costs do not always reflect 


their average market value. 1 


On average, of course, exceptionally good or bad deals cancel out, so 


that the average rents paid by a group of households may well reflect the 


average market value of their units. There is reason to believe, however, 


that some groups of households may be better or worse shoppers than others and 


that different housing programs with different incentives may lead similar 


recipients to adopt different shopping behaviors. Thus, average rents paid by 


recipients could systematically over- or underestimate the market value of 


their units. 


The comparison of recipient housing in the two programs is the focus 

of this report, and is addressed in two ways. In Chapter 4 we directly com- 

pare the housing obtained by recipients in the two programs in terms of occu- 

pancy standards (the lrving space provided by the unit), quality standards 

(unit condition and amenities), and neighborhood characteristics. Those 

comparisons provide substantial detail on specific differences in housing 

obtained by recipients in the two programs. However, no examination of 

individual features can provide us with an overall measure of real differences 

in housing. Indeed, differences in a large number of specific features that 

are individually too small to be either statistically significant or even 

noticeable may still add up to a substantial and statistically significant 

overall difference in housing. 

In this chapter we decompose differences in recipient rents into 


differences in prices paid and real housing obtained. As discussed in Chapter 


1 (and Appendix B), we collected detailed information on the rent and physical 


and locational attributes of the dwelling units occupied by a sample of 


recipients in 10 of the 20 Demonstration PHAs. This information was used to 


he basic reason for such cost differentials should be limited infor- 
mation. It takes time for tenants and landlords to assemble information about 
going'rents and would be prohibitive for them to attempt a detailed inventory. 
Given this uncertainty, the pattern of cost differentials aroundbverage mar- 
ket value would be expected to be conditioned by tenant search behavior and 
landlord rent/vacancy rate strategies, as well as other systematic factors. 
(Merrill, 1977, e.g., finds strong evidence that long-term tenants tend to pay 
less on average than new tenants either because landlords discount rent to 
encourage good tenants to stay on andlor avoid the vacancy and maintenance . 
costs of unit turnover, or because tenants with good deals tend to stay put.) 



3.1 

estimate average rental costs as a function of unit and neighborhood-char- 


acteristics. These estimated cost functions (called hedonic indices) were 


then used to identity possible systematic differences in the prices paid by 


recipients in the two programs. 


Section 3.1 presents the overall comparison of housing and rents in 


the two programs. Section 3.2 then discusses the way in which differences 


between the programs lead to differences in prices paid, summarizing the much 


more extensive discussion in Appendices D and E. Finally, Section 3.3 surnmar-


izes some key technical aspects >f the methodology. These are further 


detailed in Appendix E. 


Overall Differences in Recipient Housing (Hedonic Indices) 


The program rental cost functions presented in this section are based 


on regression of recipient contract rents on the variables shown in.Table 


3.1. As discussed in Appendix E, statistical tests indicated that the equa- 


tions should be estimated separately for recipients who moved from or stayed 


in their pre-program unit and within these groups for each site and program. 


Accordingly, we have estimated separate equations for each program in each 


site for recipients who moved. We did not have enoslgh observations to esti- 


mate separate equations for recipients who stayed in their pre-program unit. 


For these recipients we estimated equations for each program in each site, 


pooling movers and stayers, and then used the coefficients to estimate differ- 


ences for recipients who stayed (see Appendix E). 


As shown in Table 3.2, both sets of equations predicted unit costs 


reasonably well. For the mover equations, the average adjusted R 2 was about 


0.6 with a coefficient of variation1 of 11 to 12 percent. For the pooled 


equation, the average adjusted R2 was again about 0.6 with an average coeffi- 


cient of variation of 12 to 14 percent. These equations, plus results for 


alternative specifications, are discussed in detail in Appendix E. 


We used the equations estimated for each program to compare the prices 


paid by recipients in the two programs. For each site we divided t.he differ- 


he coefficient of variation is the regression root mean squared 

error as a percent of the mean rent. 


' L 



TABLE 3.1 


BASIC RENTAL COST FUNCTION SPECIFICATION 


Specification 


R = BO+ B'X + B X + ... + BRs+ Bsdm + E
1 1  2 2  


where: 


R = Unit contract rent 

XI ... XR = 	 Descriptors of unit characteristics 

dm = Variable identifying recipients in mover stratum 

BO ... Bs = 	 Unknown coefficients, estimated separately for each program 
in each PHA 

Housing Variables Used 


Tenure Amenities Neighborhood 

Related to landlord Average evaluator ratlng of Rural area 

Length of tenure (log of cond t ion CommerciaI/industriaI 

months) 	 Log of building age activit~esin neighborhood 


Kitchen equipment provided Abandoned buildings (evalu- 

Unit Size Air conditioning provided ator) 
Square feet per room No heat in unit Abandoned bulldings (tenant) 
Number of bathrooms Number of hazards Cleanl~ness of surround~ng 
Log (number of rooms) Condit~on of common halls parcels 

Amenities in b a t h r m  Scaled median value of 

Building Type Amen~tiesin halls owner-occup~ed Inits In 

S~nglef a m ~ l ydetached BaIcon~es/porches/windows street 

Duplex or two-fam~ly Amenities per room in other Scaled median rent of 

Single f a m ~ l yrow house rooms renter-occup~ed unlts in 

Highr~se tract 




TABLE 3.2 


OVERALL STATISTICS FOR THE RENTAL COST REGRESSIONS~ 


: 
Ten Housing 

Voucher Program 
Regressions 

Ten 
Certificate Pqogram 

' Regressions 

Mover Regressions 

Adjusted R-Square 

Range 
Mean 

Coefficient of Variation b 

Range 

Mean 


Pooled MoverlStayer Regressions 


Adjusted R-Square 


Range 

Mean 


Coefficient of.variationb 


Range 

Mean 


a~eparate regressions were estimated for each site-program combination 
(20 regressions). 

b ~ h eroot mean squared error of the regression as a percent of mean 

contract rent. 




ence between the average contract rent paid by Housing Voucher and Certificate 

!

Program recipients into two pieces: 


1. 	 A difference rn prices. We subtracted the average rent actually 

paid by Certlf~cate recipients from the estimated amount that 

Housing Voucher recipients would have paid for the that housing. 

This was a direct estimate of how much more (or less) the average 

Housing Voucher recipient would pay for the same housing as Cer- 

tificate Program recipients. 


2 .  	 A real difference in housing. This is the difference between the 
average contract rent in the two programs net of the difference in 
prices paid. Alternatively, the same number can be obtained by 
valuing the difference in the average housing of recipients ia the 
two programs using the Housing Voucher prices. This was an esti- 
mate of the value of the real difference in housing under the two 
programs. 

The results are shown in able 3.3. Among recipients who had moved from their 


pre-program unit, the average rents were $29 per month, or 6.7 percent, higher 


in the Housing Voucher Program. We estimate that $19 of this difference was 


due to 4.3 percent higher prices paid by Housing Voucher recipients. On 


average, the remaining $10 represents a significant real, 2.3 percent greater 


value of recipient housing in the Housing Voucher Program. 


Among recipients who stayed in their pre-program units, the picture is 


more confused. Average rents for this group were $15 per month or 3.7 percent 


higher in the Housing Voucher Program. We cannot be very sure of the 


decomposition for this group. It appears that almost the entire difference in 


rent between the two programs reflects differences in prices paid. However, 


the error of estimate is large, and the estimated increase in prices, though 


similar to that found for movers, is not statistically significant. We can be 


sure that the numbers estimated cannot reflect simply differences in program 


shopping incentives. The higher rents paid by Housing Voucher recipients who 


stay in their pre-program units are due to both higher pre-program rents and 


larger increases in rent. If this entire difference is due to higher prices, 


then it must in part at least reflect higher prices paid before enterlng the 


program. 




TABLE 3.3 . . 
.. I*, '. . * 

DECOMPOSITION OF DIFFERENCES IN CONTRACT RENT .- . 
. > 1 1 ( .  

~,
Movers Stayers
. -

..;*: -.., J j
Contract gent 


< -
Mean Housing Voucher c'oritract rent $468.20 $405.50 


Mean Certificate Program contract rent $438.98 $390.34 


Difference in contract rent: 

Dollars $29.22 , , s si5.16 
Percent 6.7% 3.7% 

Decomposition of Housing Voucher Prices 

Cost of Certificate bundle 

Difference in price (standard error) 

Percentage difference in price . 
~ifxerence in real housing (standard error) 

Percentage difference in real housing -

* = Significant at 0.01 level . . 
-- -.-significant at 0.05. level . 

+ =' significant at' 0.10 level . .  : 

,- . ' <  ,~.... ' , % : : .  


. .- .z , ~. . 
./. 1 ' 



3.2 Further.. Examination of Price ~iffeiences In the Two Programs 


The results of the previous section indicate that the average contract 


rent paid by Housing Voucher. recipients who move is 6.7 percent higher than 


the average contract rent paid by Certificate Program recipients who move. 


This higher average rent reflects the combination of a 2.3 percent higher 


average level of real housing,and a 4.3 percent higher price per unit of real 


housing. The results for recipients who stay in place are less clear. The 


average contract rents for Housing Voucher recipients who stay in place is 3.7 


percent higher than the average for Certificate Program recipients who stay in 

.. 

place. 


Table 3.4 presents average rents, predicted rents, differences, and 


percent of cases with actual rent less than predicted rent at various levels 


of housing quality for (a) stayers, (b) movers, and (c) combined recipients. 


The entries in the differences column, if appropriately weighted, would aver- 


age to the $19 overall differences shown in Table 3.3. The quality level is 


measured in terms of the ratio of the predicted rent from the Housing Voucher 


Program to the FMR.' The difference column. in the right-hand panel indicakes 


the extent to which actual average rent paid by Certificate Program recipients 


is above the 'average paid by Housing Voucher Program recipients for similar 


units in each quality range. At lower quality levels-, Certificate Program 


recipients pay higher average prices than Housing Voucher recipients (i.e, 


actual Certificate Program average rents exceed predicted rents, producing 


positive entries in-the differences column).' At higher quality 1evels.Certif- 


icate Program recipients pay lower prices than Housing Voucher recipients 


(i.e., actual Certificate Program average rents are below predicted rents, 


producing increasingly negative diffe;erices at higher quality levels). 


The relationships in the tables are summarized by Figure 3.1, which 


graphs the regression of actual on predicted rent in the two programs. Since 


predicted rents are based on the Housing Voucher Program, actual and predicted 


rents for this program are the same, as indicated by the.45 -degree line. The 


regression for the Certificate Program crosses the 45 degree line,'indi.cating 


'~ables ~;~anized in terms of the dollar predicted rent are presented 

in Appendix E. 


. -



TABLE 3,4A 
'. 

ACTUAL AND PREDICTED RENT BY LEVEL OF RATIO OF PREDICTED RENT TO FUR OR PAYMENT STANDARDFOR STAYERS 
, , 

b. 

Housing Voucher Program C e r t i f i c a t e  Program 
,. Percent 

I Percent 
o f  Cases of  Cases 
With Rent With Rent 

Actual Predicted D l f f e r - Less Than Actual Predicted D ~ f f e r - Less Than 
Ra t l o  of  Sample Rent Rent encea pred Icted Sample Rent Rent encea Predicted 
Predicted Rent t o  FMR Size ' (5.e.) (s.e.) -(s.e.1 (s.e.) -Stze (s.e.) (3.e.) -- - (5.e.) 

P'O .7 26 294 295 -1 42 35 . 319 257 62" 23 
(18) (16) ' (10) , (10) (14); (15) (16) (7) 

0.7<P20.8 50 3bl 345 , 16* 36 50 357 330 26.' 30 
i18)  (15) (7) (7) (14) (12) (8) (7) 

0.8<P20.9 55 412 401 10 45 62 418 ' 403 15* 42 
(18) ' (16) '. (8) (7) (18) (16) :. (6) (6)

f 
0.9<P<1 ,O 54 413 415 -2 46 46 400 440 - -40" 67 

(14) (12) (6) (7) - (15) (15) (9) (7) 

I. 0 < P ~ l.I '51 ,446 ,459 -13' 55 29 426 493 -67" 83 
(18) (17) (6) (7) (26) (29) (12) (7) 

I . l<P ' 17 473 529 -56" 94 37 430' 573 -143s' 100 
(23) (23) (13) (6) (18) (22) (12) (NA) 

"08f ference h u n t  may d i f f e r  from d i  f ference &of actual and predicted, rent, e n t r i e s  due t o  round~ng. 

b ~ t g n t f i c a n c eon ly  indicated for.Olfference. . << , . . ' I  ,_ rr i'** = Stgn i f i can t  a t  0.01 level  , ... 1 ': ., >: = S i g q i f ~ c a n ta t  0.05 level  q ,  7 . I i i  
I I ., I ,$ = Signi fscant  a t  0.10 level , ' I ,.

'?. I - 2 

. ,  . .. . 
,.* 
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TABLE 3.48 

Rat IO o f  
P r e d ~ c t e dRent t o  FMR 

ACTUAL AN0 PREDICTED RENT BY LEVEL OF RATIO OF PREDICTED RENT TO FMR OR PAYMENT STANDARD FOR MOVERS~ 

Ibus lng  Voucher Program 
Percent 
o f  Cases 
With Rent 

Actual Predlcted Dlffe6- Less Than 
Sample Rent Rent ence Predl c ted 

S ~ z e- (5.e.) (s.e.) -(5.e.)' (5.e.)-

C e r t ~ f l c a t eProgram 
Percent 

of Cases 
Wlth Rent 

Actual P r e d ~ c t e d  Dtf fe6- Less Than 
Sample Rent Rent ence Predicted 
S ~ z e- (5.e.) (s.e.) -(s.e.lC -(5.e.) 

ahcause o f  the  small number o f  observatlons, 10-point ~ n t e r v a l sare used f o r  r a t ~ o sabove 1.1. 

b ~ l f f e r e n c eAmount may d l f f e r  from d i f fe rence o f  actual and predicted r e n t  en t r l es  due t o  rounding. 

'Slgnlf lcance only lndlcated f o r  Dif ference. 

** = Slgnkf lcant  a t  0.01 level  
= S tgn l f t can t  a t  0.05 level  

% = S tgn l f  (cant  a t  0.10 level  



TABLE 3.48 (Con*.) 

Rat10 of  
P red~c ted  Rent t o  FUR 

Sample 
Size 

Housing Voucher Program 

Actual Predicted D l f feg-
Rent Rent ence 

(s.e.) (s.e.) -(s.e.lC 

Percent 
of  Cases 
With Rent 
Less Than 
Predicted 
(s.e.) 

Sample-Stze 

C e r t i f i c a t e  Program 
Percent 

of  Cases 
W,i t h  Rent 

Actual P r e d ~ c t e d  Dtf  fe6- Less Than 
Rent Rent ence Pred tcted 
(s.e.) (5.e.) mC(s.e.) 



TABLE 3.4C 

Housing Voucher Program C e r t i f i c a t e  Program 
Percent Percent 
of Cases o f  Cases 
With Rent With Rent 

Actual Predicted 0: f fe6- Less Than Actual P r e d ~ c t e d  0 1 f f e ~ - Less Than 
Ra t i o  o f  Sample Rent Rent ence Predicted Sample Rent Rent ence Predic ted  
Predicted Rent t o  FUR Stze- (s.e.) (s.e.) -(s.e.lC -S u e  h e . )  (s.e.) -(5.e.)' (s.e.) 

P20.55 40 315 313 3 43 59 336 291 45*+ 27 
(10) (10) (5) (8) (11) (12) (12) (6) 

a ~ c a u s eof  t he  small number o f  observatlons. 10-point i n t e r va l s  are used f o r  r a t l o s  above 1.1. 

b ~ l f f e r e n c eAnwunt may d l f f e r  f r m  d i f fe rence o f  actual and predicted r e n t  en t r l es  due t o  rounding. 

C ~ i g n t flcance only indicated f o r  D~f fe rence.  

** = S lgn i f l can t  a t  0.01 level  
= S ~ g n l f l c a n ta t  0.05 level 

$ = S lgn i f l can t  a t  0.10 level 



TABLE 3.4C (cont.) 

Rat io of 
Predicted Rent t o  FMR 

Sample-Size 
' 

Housing Voucher Program 

Actual Predicted Diffe6-
Rent Rent ence 

(5.e.) -(5.e.)'-

Percent 
of Cases 
With Rent 
Less Than 
Predicted Sample-Size 

Cer t i f i ca te  Program 

Actual Predicted D1ffe6-
Rent Rent ence 
(s.e.) ts.e.) -(s.e.)' 

Percent 
of Cases 
Wlth Rent 
Less Than 
Predicted 



FIGURE 3.1 


SCHEMATIC REPRESENTATION OF THE REGRESSION OF 

'I_ 


ACTUAL RENT ON PREDICTED R E N T S ~  


Movers 

Actual- Rent - Hous~ng Voucher Program I 

..-.Cert l  f lcate  Program 

P r e d ~ c t e d  Rent 

Stayers 

Actual Rent Housing Voucher Program I 
"Cert I f Icate Program 

Predicted Rent 

-= Housing .Voucher Program . . .. . . . = C e r t i f i c a t e  Program 

a ~ e eTable E.27 for  deta l  Is .  



that actual Certificate Program rents are above predicted rents 'at lower 


levels of predicted rent and below predicted rent at higher levels. 1 


A pattern of higher Certificate Program prices at lower quality levels 

and lower Certificate Program prices at higher quality levels is not unrea- 

sonable. Housing Voucher recipients face the marginal cost of housing set by 

the market; if they decide to rent one unit that is more expensive than 

another, their out-of-pocket costs increase accordingly. Certificate holders, 

however, face a different cost structure, depending on the rent of the unit 

being considered. At lower quality levels where units are likely tc rent well 

below the FMR, Certificate Program recipients pay no additional out-of-pocket 

costs for higher rent units. They have no incentive to economize on rent, 

whereas Housing Voucher recipients face dollar-for-dollar increasesain out-of- 

pocket costs for each additional dollar increase in rent charged by the land- 

lord. However, when rents are near the FMR, the situation is different. A 

Housing Voucher recipient can occupy a higher rent unit by paying the addi- 

tional cost out of his or her own pocket. A Certificate Program recipient can 

only occupy a unit with rents above the FMR if they are willing to leave the 

program and lose their entire subsidy. Thus, at higher quality levels, where 

unit rents are more likely to be above the FMR, the Certificate holder has a 

larger incentive to economize on rent. 2 , +.. 

' . This pattern of 'incentives would be expected to create the pattern of 

price differences shown above--with Certificate recipients paying higher 

prices for lower quality units, where they have a relatively smaller incentive 

to shop, and lower prices for higher quality units, where they must,shop more 

intensively in order to meet the Certificate Program rent ceilings. Further, 

under this sort of model, the rental cost lines for the two always 

cross somewhere below the Certificate Program rent ceiling. 

-
. .-. -

'1n fact, because predicted rent is an estimate based on Housing 
Voucher rents, the estimated regression of rent on predicted rent for the 
Certificate Program will tend to be rotated even if the prices in the two - .  . 
programs were the same. As discussed in the Note to Appendix E, thls'bias is . 
probably not large enough to account for the extent of the rotation.shown in 
Figure 3.1. 

.> . L .  & -
'similarly, landlords faced with the Certificate Program ceilings may 


be tempted to agree to modest reductions in rent if they would bring the unit 

within the ceiling or to propose increases up to the ceiling. 




Another explanation for this pattern is that, while not 


actually trying to economize on rent, Certificate holders, when looking at 


units at a quality level that can be bought for around the FMR, look only at 


units with rents that are below the FMR. Units of the same quality in a 


housing market will not have identical rents, but rents that vary around a 


central tendency. Because Certificate holders look only at units with rents 


below the FMR, this distribution is truncated, and only those units that are 


better than average deals get into the program. 


Under this explanation differences in prices for Voucher and Certifi- 


cate holders such as we observed would be generated by differences in the 


rents selected for consideration, not by pricing differences across pro- , 

grams. In other words, Certificate and Voucher holders would in fact obtain 

similar quality housing at identical repts. However, since Voucher holders 


generally select somewhat higher rent units for consideration, these higher 


search rents would lead to higher average prices. 


We tested this interpretation by seeing whether or notthe average 

- 2

" level of housing quality-obtained at a given rent was the same in the two- 

programs. Table 3.5 follows the format of Table 3.4 for stayers and movers, 

except that now we consider the average housing quality obtained at a given 

rent. For recipients who move, the av&gage level of hou;ing quality obtained 

is the same in the two programs. This is confirmed by the regression of . 
housing quality on rent for movers shoh in Figure 3.2. This suggests that 

the pattern of price differences for recipients who move'.is in fact generated 
. -

by selection effects. 


For recipients who stay in place, there is still a pattern of differ- 


ences in housing quality given rent. 1n~.this case, the program differences 


seem at least in part to reflect the differences in incentives to bargain with 


landlords discussed earlier. UnfortunaFely, because predicted rents are-based 


on Housing Voucher rents, comparison of the regressions of predicted rents on 


rents in'the two programs produces biased estimates of the actual differ-. 


ences. These biases are potentially large enough to make the results of 


Figure 3.2 'inconclusive.1 


-

'~cese alternative .interpretations of program price differences are 
.
discussed more fully in Appendix E. 




ACTUAL AN0 PREDICTED RENT BY LEVEL OF RATIO OF ACTUAL CONTRACT RENT TO FMR OR PAYMENT STANDARD FOR STAYERS 

Hous~ng Voucher Program C e r t i f i c a t e  Program 
Percent Percent 

o f  Cases o f  Cases 
With Rent Wtth Rent 

Actual Pred lc ted  Oaf f er-  Less Than Actual Predlcted 0 1 f  f e r -  Less Than . 
Ra t i o  o f  Sample Rent Rent encea Predicted Sample Rent Rent encea Predicted 
Actual Rent t o  FMR -S ~ z e  -6.e.) (s.e.) -ts.e.) -Size -(5.e.) -(s.e.) -(5.e.) -(see.) 

36 ' 277 325 -48** 81 
(10) (14) (11) (7) 

22 309 359 -50" 73 
(14) (30) (25) (10) 

23 381 402 -20 57 
(24i  (32) (13) (11) 

27 405 425 -2 l*  70 
(19) (24) (10) (9) 

40 410 427 -17 50 
(19) (23) (12) (8) 

4 435 464 -29 53 
(21) (30) (20) (8) 

1.1 A 

a ~ ~ f f e r e n c e  from difference of and predicted r e n t  e n t r i e s  due t o  round~ng.  Amount may d l f f e r  actual 

b ~ l g n s f l c a n c e  on ly  indicated f o r  Dbfference. i . 
** = 'S lgn l . f~cant  a t  0.01 level  
* = S lgn l f l can t  a t  0.05 leve l  

$ = S lgn l f i can t  a t  0.10 level  




TABLE 3.5B 

ACTUAL AND PREDICTED RENT BY LEVEL OF RATIO OF ACTUAL CONTRACT RENT TO FMR OR PAYMENT STANDARD FOR MOVERS 

Houslng Voucher Program C e r t i f i c a t e  Program 
Percent Percent 

o f  Cases o f  Cases 
Wlth Rent Wtth Rent 

Actual Predicted D i f f e r - Less Than Actual Predicted D ~ f f e r - Less Than 
Rat to  o f  Sample Rent Rent encea Predocted Sample Rent Rent encea PredIcted 
Actual Rent t o  FMR Sore (5.e.) -( ~ . e . ) ~  (s.e.) SI r e- - t5.e.) 0 -(5.e.)" 0 

a ~ ~ fference Amount may d t f f e r  from dbfference o f  actual and predbcted r e n t  en t r l es  due t o  rounding. 

b ~ l g n l f l c a n c eonly lndlcated f o r  Dif ference. 

** = S lgn l f l can t  a t  0.01 level  
= S l g n l f ~ c a n ta t  0.05 level  

$ = S lgn l f l can t  a t  0.10 level  



FIGURE 3.2 


SCHEMATIC REPRESENTATION OF THE REGRESSION OF 

PREDICTED RENTS ON ACTUAL RENTd 


Movers 
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3.3 The Rental Cost Function Methodology 


The sorts of rental cost functions used in this chapter are generally 


called hedohic indices. The theory of hedonic indices and the methods used to 


estimate them for this report are extensively discussed in Appendix E. Never-

* '* 

theless, it may be useful to summarize some key elements of that discussion. 


We began this chapter by arguing that individual units might rent for 


more or less than the average market value of similar units and that recipi- 


ents in one of the two programs could well end up paying systematically more 


or less Lhan recipients in the other program for similar housing. One way to 


address this possibility is to estimate the rental cost of units directly in 


terms of physical and locational characteristics. 


The difference in the average unit rent paid by recipients in the two 


programs minus the difference in the average amount paid for similar units is 


a direct estimate of the overall difference in recipient housing. If recipi- 


ents in one program have higher average unit rents and we also find that 


recipients in both programs pay similar amounts for units with similar char- 


acteristics, then we conclude that recipients with higher gross rents are 


obtaining "more" or "better" housing. If, on the other hand, we find that 


recipients in one program ate paying $10 more on average than recipients in 


the other program for similar housing, then we would subtract the $10 from the 


difference in gross rents to determine the actual difference in real housing 


value. 


The equation of more or better housing with higher average costs - , 

reflects a general notion that housing that is worth more in the market is 

also better housing, in much the same way that we expect that $40 worth of 

groceries involves more or better food than $10 worth. There is, of course, 

room for considerable individual variation in such evaluations. The vegetar- 

ian might well value his $2 worth of bean sprouts more highly than the meat- 

eater's $20 worth of meat. The fact that one unit commands a rent of $300 per 

month, and another $250 is no guarantee that any particular individual or 

policy maker will find the first unit preferable to the second. Nevertheless, 

we do expect that on average the relative rents commanded by housing units in 

a free market reflect some rough consensus as to their relative values. 



The device of estimating rents as a function of unit physical and 


locational characteristics is generally referred to as estimated hedonic 


indices. For the purpose of this report, we begin by assuming that, in any 


given area unit rents are systematically related to unit characteristics. The 


underlying notion is that when people rent apartments they are really purchas- 


ing the services provided by the unit, which are in turn a function of its 


size, location, and various amenities. If this is true, then we would expect 


unit rents to be governed by their physical and locational characteristics, so 


thac 


where 


Ri 
= The rent paid for the ith unit in a market 

The presence or amount of the rth characteristic in the i th 
Xir = 
unit 


= The effect of the rth characteristic on expected unit rent 
'r 


E~ = An error term 


In words, we expect that in a well behaved competitive market, units with the 


same characteristics will tend to have similar rents and that units with more 


desirable characteristics will have higher rents. 


Hedonic indices have been subject to various more or less plausible 


interpretations. For our purposes, we only need the most straightforward-- 


that the hedonic index of rent (the ZxirBr in Eq. 1) is simply the predicted 


average cost of renting a unit with given characteristics Xi,. If we find 


that hedonic indices estimated for Housing Voucher and Certificate recipients 


are different, then we in effect find that recipients in the two programs are 


paying different amounts for the same sorts of units. since we have no infor- 


mation on rents and quality for non-subsidized units, we cannot compare the 


rents paid by program recipients with those paid in the unsubsidized private 




market.' We can, however, compare rental costs, and thus the prices paid for 


similar units, under the two programs. 


While the general notion of using hedonic indices in this manner is 


quite plausible, there are some important assumptions involved in actually 


estimating a hedonic equation. The two major assumptions have to do with (1) 


the general specification of the equation, and (2) the problem of omitted 


variables. Each of these is discussed briefly below and more extensively in 


Appendix E. 


First, in terms of the genercl specification, the central assumption 


involved is that expected rent can be expressed as some stable function of 


characteristics. Most obviously, this can fail if we mis-define the charac- 


teristics. If rent is actually a function of cubic feet of volume and we use 


square feet of area, the equation will be misestimated. It is difficult to 


assure that the hedonic equation is properly specified. To some extent, we 


rely on the fact that the estimated function may provide a reasonable approxi- 


mation to the true function over the range of observed rents. We can also 


examine the sign and magnitude of the estimated coefficients. The rental 


vafue of having a unit with room air conditioners should not be much different 


from the amortized annual cost of the air conditioners. If it is, it suggests 


that the function has been mis-specified either in terms of the form of the- 


variables included or in terms of omitted variables associated with those 


included in the equation. 


There are, however, severe limits to the application of this sort of 


test to hedonic rent equations. At any time, the supply of housing in an area 


is determined by the current stock of housing. Characteristics in short 


supply may command premiums over cost for long periods as the housing stock 


slowly adjusts to meet the demand. Similarly, characteristics in excess 


supply may rent below cost for long periods. Accordingly, the coefficients of 


characteristics that cannot be readily changed may diverge substantially from 


long-run costs. 


'AS discussed in Appendix E, collection of data similar to that col- 

lected in the American Housing Survey (AHS) would have permitted such compari- 

sons. The pros and cons of this approach are discussea in Appendix E (Section 

E.2.1). 




In addition, there are special problems associated with~.the.assumption 

of a stable market equation. If a local housing market is substantially raci- 

ally segregated, for example, then there may be no transfer ofzasupplies 

between the separate markets. In'this case, prices may d?ffer substantially 

within a local area depending on which:market a unit is'in. This car be: 

tested, but not with the number of observations available to this study,in 

each local market. This problem is exacerbated in dealing with-hedonic tent 

functions for program recipients. The units that are actually purchased by 

recipients must meet minimum occupancy and quality requirements and yet rent 

for amounts the recipients feel are affordable or in the case of the Certifi- 

cate program, are below the program rent ceilings. There is no reason to. 

believe that the costs ~ncurred by recipients under these conditions will. , 

mirror general private market costs. 

Such specification problems are common to this sort of analysis. 


While there is no way to assure that there are no specification errors, our 


confidence in the findings is increased by th'ree facts. First, we developed 


the basic specification, including the functional form of the equation dnd the 


list of variables, from analysis of the extensive data collected.for the 1980 

' evaluation of the Certificate Program (Wallace et al.). This avoided the 


major danger of mis-estimating program effects through over-fitting of esti- 


mated equations. This was especially important in this case, sincesthe esti- 


mation of separate regressions for each site and program left us relatively 


few degrees of freedom. 


Second, our confidence in the findings is increased to the extent that 

results are not sensitive to alternative specifications. To examine this,-we ' 
compared the programs under an alternative hedonic specification based on a 

logarithmic form, with no material change in results (see Appendix E). 

Finally, examination of the housing descriptors included in the 

i _ . 

hedonic equation reveals very little difference in the average value of any 


housing descriptor for the two programs. The estimated hedonic index is at 


least not missing any obvious differences in recipient housing. 


The second potential problem in the interpretation of results is 

omitted variables. If we find that the two programs differ in their eetimated 

hedon.ic rents for units with given charactkristics, we' know that on average 

recipients in one program paid different amounts than recipients in the other ' 



program.for;..hapsing of similar characteristics. But the similar characteris- 


tics.;are>qnly'c-hose that are included in the hedonic equation. The key ques- 


tion.isiwhe,ther, the higher rents paid by recipients in one program were used 


to purchase.langer amounts of some other amenities, not included in the. 


hedoni,,c equat,$on, or rather in fact simply represent the results of less 


effeotive shopping. 


The:major test for this sort of problem is to see whether the residu- 


a1s:from the hedonic equation (the differences between actual and predicted 


unit rents) are systematically related to variables that would EG expected to 


affect the-level of housing purchased but not shopping behavior. Further, 


suck~,teses*can~ for omitted variables. Esti-
be used to develop a cor;ection 


mate&co~rections for omitted variables were usually insignificant and small 


(SeeSAppendixEl. 


Ir? 'summary, the findings reported in Section 3.1 seem both reasonable 


and likely.to be accurate. 


- - .  -. 



CHAPTER 4 


DETAILS OF HOUSIHG IN THE TWO PROGRAMS 


This chapter presents the results of a comparison of recipient housing 


in the two programs in terms of specific features. The sections present 


.details of recipient housing along a number of dimensions--living space (Sec- 


tion 4.11, unit condition (Section 4.2), unit amenities (Section 4 . 3 ) ,  and 

neighborhood (Section 4.4). 


The measures for which we have data on both pre-program and program 


housing show clear evidence that recipient housing in both programs was mater- 


ially betcer than their pre-program housing. Program units were larger and 


were rated more highly by recipients than pre-program units. Program units 


were located in Census tracts with modestly, but significantly, higher family 


incomes and median rental levels. There was little or no change in the extent 


to which recipients were located in areas with high concentrations of minority 


households--except that Hispanics on average moved to tracts with a signifi- 


cantly smaller percentage of minority households. 


A large number of measures were available to compare recipient housing 


in the two programs. These included both summary measures such as overall 


evaluator or recipient ratings of units, plus detailed descriptions of the 


presence or condition of many specific features. The only significant differ- 


ence in unit condition and quality was a slightly (one percent) higher evalua- 


tor rating of unit quality in the Housing Voucher Program. Overall, the 


pattern of findings for unit condition and quality is consistent with the 


findings of the previous chapter that Housing Voucher recipients who moved 


occupied very slightly better units than Certificate Program recipients: 


estimated differences tend to be positive, though never large and, with the 


one exception already noted, never significant. No pattern is even suggested 


by the comparisons of neighborhoods, although there was one significant dif- 


ference: Certificate recipients who moved tended to live in Census tracts in 


which there was a slightly lower percentage of families on welfare (16.1 


percent receiving welfare in tracts occupied by Certificate recipients as 


compared with 17.2 percent in the tracts occupied by Housing Voucher recipi- 


ents). 




4.1 Living Space 


As shown in Table'4.1, recipients in both programs added an average of 


half a room to their pre-program average of around three rooms per family 


(excluding subunits). This represents a fairly substantial 15 to 20 percent 


increase in the average number of rooms per family. There was, however, no 


significant difference between the two programs in either the number of rooms 


occupied by recipients or in the change from pre-program levels. Nor, as 


shown in Table 4.2, was there any material difference between the two programs 


in the average unit size--whether expressed in area or number of rooms or in 


terms of space per Except for rooms per person, the measures of 


average size are all slightly higher in the Housing Voucher Program, but the 


estimated differences are never significantly different from zero and are 


always small, ranging from one to two and a half percent of Certificate Pro- 


gram levels. 


. Although average unit size was quite similar in the two programs, it 

does appear that Housing Voucher households may have occasionally used the 

flexibility afforded by the Housing Voucher Program to obtain larger units. 

As shown in Table 4.3, almost four-fifths of the recipients in both programs 

selected units of a size equal to the program norm. A small percent selected 

smaller units. However, about 17 percent of Housing Voucher recipients, as 

compared with about 12 percent of Certificate program recipients, selected 

larger units than the program norm. 

4.2 Unit Condition 


The overall condition of a housing unit is difficult to measure, since 


it reflects the condition of a large number of housing attributes, including 


both structural elements (walls, floors, ceilings) and fixtures and appliances 


provided with the unit. A large number of summary measures have been used, of 


which we have chosen a few for this report. These selected measures 


include: overall ratings of units by evaluators, evaluator ratings of the 


he figures on change in rooms in Table 4.1 exclude households that 

were part of a larger household before joining the program (for whom we have 

no way to count the rooms that they actually used either exclusively or on a 

shared basis). The figures in Table 4.2 are for all recipients. 






TABLE 4.2 

RECIPIENT LIVING SPACE 
(national projections) 

Housing 
Voucher 
Program 

Certificate 
Program Difference 

t-
Statistic 

Hundreds of Square.Feet 

Mean 

Within-PHA standard 
error 

Total standard error 

Hundreds of Square Feet 
per Person 

Mean 

Within-PHA standard 
error 

Total standard error 

Number of Rooms 

Mean 

Within-PHA standard 
error 

Total standard error 

Rooms per Person 

Mean 

Within-PHA standard 
error 

Total standard error 

- -

** = Significant at 0.01 level 

* = Significant at 0.05 level 

$ = Significant at 0.10 level 



TABLE 4.3 

COMPARISON OF RECIPIENT UNIT SIZE WITH PRM;RAH NORM 
(national project ions) 

~ o u sIng 
Voucher Ce r t i f i ca te  t-

Difference S t a t i s t i c  

Percent of Rec~pientsw i th  More 
Bedrarns Than the Program Norm 

Mean 

Withln-PHA standard error 

Total standard e r ro r  

Percent o f  Rec~pientswi th  the 
Same Number o f  Bedrooms As the .  
Program Norm 

Mean 

Within-PHA standard er ror  

Total standard e r ro r  

5.3 pts  

1.8 

1.8 

-2.7 p t s  

2.1 

2.1 

Percent of Reclpients wi th  Fewer 
Bedrooms Than the Program Norm 

Mean 5.5% 8.0% -2.6 pts  

Within-PHA standard e r ro r  0.9 1.O 1.3 

Total standard e r ro r  1.7 1.6 1.3 

** = Sign i f icant  a t  0.01 level 

= S ign i f i can t  a t  0.05 level 

+ = Sign i f icant  a t  0.10 level 



condition of various components in the units, overall ratings of units by 


recipients, and finally a measure of adequacy, using a three-level index of 


housing condition. The presence of amenities, which is another dimension of 


housing quality, is discussed in a separate section (4.3). 


4.2.1 Rating of Units by Evaluators 


Evaluators rated unit condition and quality, using the following 


categories: 


Condition Quality 


1 = Hazardous condition, requires major 1 = Uninhabitable 
structural renovation 

2 = Barely habitable 
2 = Serious defects, requires major 

surface renovations or repairs 3 '= Low quality but adequate 

3 = Surface defects, requires some 4 = Moderate quality 
surface repairs 

5 = High quality 
4 = Cosmetic defects, requires only 

minor surface refinishing 6 = Superior quality/luxury 

5 = New or like new 

As shown in Figure 4.1 and Table 4.4, in both programs about three-quarters of 

the units' conditions were rated as requiring some surface repairs or having 

only cosmetic defects, while another seventh were rated as "like new", with 

about 5 percent rated as seriously deficient. Similarly, in terms of quality 

about four-fifths of the units in both programs were rated as being of moder- 

ate or high quality, another seventh as low quality but adequate, with the 

remaining 3 or 4 percent spread between the extremes of luxury and barely 

habitable or uninhabitable. 

There was no substantial difference in the distribution of ratings for 


the two programs, though in each case Housing Voucher recipients received 


somewhat higher ratings. This is confirmed by Table 4.5, which shows the 


average ratings for each program. Both the average rating of condition and 


the average rating of quality were very slightly higher for Housing Voucher 


recipients (about one and a half percent above Certificate Program levels), 


significantly different from zero only for ;he average quality rating. 




DlSTRl8UTlON OF EVALUATING RATINGS OF HOUSING CONDITION AND 
HOUSING QUALITY RATING IN HOUSING VOUCHER AND CERTIFICATE PROGRAM 

HOUSING CONDITION 

Percent I50j5 

hazardous ser ious  sur face  cosmet! c I ~ k e  
cond i t rons  de fec ts  de fec ts  de fec ts  new 

HOUSING QUALITY 
I . , 

60 
Percent 

55 

un lnhab l tab le  ba re l y  low-qua l i t y  moderate h l g h  !UXU'Y 
habntable adequate q u a l i t y  quality h o u s ~ n g  

-1-1 Houstng Voucher Program C e r t i f . ~ c a t e  Program 



TABLE 4.4 

OlSTRlEIUTlON OF EVALUATOR RATINGS OF REClPlENT UNITS 

bus1 ng 
Voucher Certificate W~th~n-PHA Total Error 

Difference t-statistic t-statistic 

Condition 

1 = Hazardous Condition 

2 = Ser ious Defects 

3 = Surface Defects 

4 = Cosmetic Defects 

5 = Like New 

1 = Uninhabitable 

2 = Barely Habitable 

3 = Low Qual~tyBut Adequate 

4 = Hoderate Qual~ty 

5 = High Quality 

6 = Luxury Hous~ng 

** = Slgnlficant at 0.51 level 

= S~gnificantat 0.05 level 

$ = Significant at 0.10 level 

0.3 pts 0.55 

-2.0 1.69'4 

-2.6 1.10 

4.4 1.68$ 

0.2 0.11 

0.3 pts 0.99 

-0.7 1.63 

-1.7 0.95 

-1.5 0.59 

2.7 1.32 

0.5 0.61 



TABLE 4.5 

AVERAGE EVALUATOR RATINGS OF UNITS 

Average Condition Rating 

Mean 

Within-PHA Standard Error 

Total Standard Error 

Housing 
Voucher 
Program 

3.76 

0.03 

0.07 

Certificate 
Program 

3.70 

0.03 

0.07 

Difference 

0.06 

0.04 

0.05 

t-statistic 
for 

Difference 

Average Quality Rating 

Mean 

Within-PHA Standard Error 

Total Standard Error 

4.13 

0.02 

0.09 

4.06 

0.03 

0.08 

0.07 

0.04 

0.04 

3 = Significant at 0.01 

* = Significant at 0.05 

$ = Significant at 0.10 

level 

level 

level 



In addition to these overall ratings, evaluators were asked to rate 


the condition/quallty of the walls, ceilings, and floors in each of the rooms, 


using the same scale as that used for the overall condition of the unit.' To 


summarize the separate ratings, we have used.the average condition rating of 


walls, ceilings, and floors for all rooms in the unit, excluding storage 


rooms, utility rooms, or other rooms not intended for living or sleeping. 


Estimates for this summary measure are shown in Table 4.6. Again, there is no 


significant difference between programs. The average rating is high in both 


programs, suggesting that units are generally in need of only cosmetic repairs 


to surfaces. In both programs, the average room rating of Table 4.6 is higher 


than the average overall rating of unit condition shown earlier in Table 4.5, 


suggesting that evaluators' overall ratings of conditions may have been influ- 


enced by other factors such as the condition of the basement, common areas, or 


grounds, or have weighted individual rooms or defects differently. 


Evaluators also rated the condition of the bathroom and kitchen . 
Table 4.7 presents the evaluator ratings of bathroom fixtures, kitchen sinks, 

and kitchen appliances, together with a summary measure reflecting the average 

of these plus ratings of the condition of bathroom grout and seals and the 

extent of waterproof construction in the bathroom. There is no material 

difference between the two programs. The estimated Housing Voucher ratings 

are slightly higher, but the differences between the two programs are only 

about one percent of the Certificate Program rating and never significantly 

different from zero. 

Ratings were generally fairly high. Bathroom fixtures and kitchen 

sinks had an average rating of 2.3 to 2.4 on a scale of 1 (worst fixture or 

sink shows severe wear) to 3 (worst fixture or sink in good condition). 

Kitchen appliances had an average rating of about 3.2 on a scale of 1 (stove 

or refrigerator missing) to 4 (both stove and refrigerator in good condi- 

tion). The overall average rating is somewhat harder to judge, since it 

combines both 3- and 4-point scales, as follows: 

l ~ h ewording of the interviewer instructions for the ratings was, of 

course, changed slightly in each case to apply specifically to walls, 

ceilings, or floors, as appropriate. 




TABLE 4.6 


AVERAGE EVALUATION RATINGS OF SURFACES IN INDIVIDUAL ROOMS 


Housing 

Voucher 

Program 


4.28 


0.02 


0.10 


t-statistic 
Certificate for 
Program Difference Difference 

4.27 0.01 

0.02 0.02 

0.09 0.02 

Average Rating of Floors, 

Walls, and Ceilings 


Mean 


Within-PHA standard error 


Total standard error 


* = Significant at 0.01 level 

* = Significant at 0.05 level 

$ = Significant at 0.10 level 



TABLE 4.7 


OTHER EVALUATION RATINGS 


Housing 

Voucher 

Program 


Average Rating of Bathrooom 

Fixtures and Kitchen 

Appliances 


Mean 2.71 


Within-PHA standard error 0.02 


Total standard error 0.10 


Rating of Bathroom Fixtures 


Mean 2.35 


Within-PHA standard error 0.02 


Total standard error 0.09 


Rating of Kitchen Appliances 


Mean 3.21 


Within-PHA standard error 0.02 


Total standard error 0.10 


Rating of Kitchen Sink 


Mean 2.38 


Within-PHA standard error 0.02 


Total standard error 0.08 


* = Significant at 0.01 level 

* = Significant at 0.05 level 


$ = Significant at 0.10 level 


Certificate 

Program 


2.69 


0.02 


0.10 


2.32 


0.02 


0.09 


3.19 


0.02 


0.12 


2.36 


0.02 


0.08 


t-statistic 

for 


Difference Difference 


0.02 


0.02 


0.02 


0.03 


0.03 


0.03 


0.02 


0.03 


0.04 


0.01 


0.03 


0.03 




Average Kitchen/Bathroom Rating: 


Condition of worst fixture in bathroom: 1 (severe wear) to 3 (good or 

like new) 


Condition of grouts and seals in bathtub and shower: 1 (completely 

missing) to 4 (good condition) 


Extent of waterproof construction in bathroom: 1 (not waterproof 

anywhere) to 4 (both shower and tub waterproofed with ceramic tile or 

marble) 


Condition of stove and refrigerator: 1 (either missing) to 4 (both-in 

good or like new condition) 


Condition of kitchen sink: 1 (severe wear) to 3 (good or like new) 


In effect, the average of these creates a scale from 1 to 3.6, for whlch the 


average score in both programs was 2.7. 


4.2.2 Rating of Units by Recipients 


All recipients were asked to rate their pre-program unit before they 


were first issued a'Housing Voucher or Certificate, using a scale of 1 to 4, 


defined as follows: 1 


4 = Excellent 

3 = Good 

2 = Fair 

1 = Poor 


Recipients in the housing quality sample were asked the same questions at the 


time of the inspection. We can therefore examine recipient ratings of their 


units and compare these ratings to the ratings of their pre-program units. As 


shown in Table 4.8, recipients in both programs rated their program units more 


highly than their pre-program units. The increase in average scores was 0.27 


to 0.28, statistically significant and about 10.5 percent above pre-program 


levels. 


Again, however, there was no significant difference bet&een3the two 


programs in the average recipient ratlngs. Housing-Voucher recipients were 


'1n the actual interview instrument, the scale is reversed, with 

excellent coded as "1." For the reader's convenience in comparing recipient 

ratings with evaluate; ratings we have renumbered the scale as indicated in 

the text. 




TABLE 4.8 


RECIPIENTS' RATINGS OF THEIR UNITS~ 


Housing 
Voucher 
Program 

Certificate 
Program Difference 

t-statistic 
for 

Difference 

Rating of 
Pre-Program Unit 

Mean 2.62 2.60 0.02 

Within-PHA Standard Error 0.03 0.03 0.05 

Total Standard Error 0.07 0.08 0.05 

Rating of 

Program Unit 


Mean 2.90 2.87 0.03 


Within-PHA Standard Error 0.03 0.03 0.04 


Total Standard Error 0.04 0.08 0.05 


Change in Rating 

of Unit 


Mean 0.28 0.27 0.01 


Within-PHA Standard Error 0.04 0.04 0.06 0.28 


Total Standard Error 0.05 0.09 0.06 0.23 


* = Significant at 0.01 level 

* = Significant at 0.05 level 

$ = Significant at 0.10 level 

'~ating scale is reversed from that used in the interview so 
that 4 = Excellent and 1 = Poor. 



-- 

significantly less likely to rate thei5,uni.t as "poor" (Table 4.9) but the 


difference is small and as shown in Table 4.8, did not carry over to any 


material difference in recipients' overall average ratings of their program 


units. The difference in average ratings was about one percent of the Certi- 


ficate Program rating and was not significantly different from zero. It may 


largely reflect chance. 


Table 4.10 examines recipients' ratings and change in ratings of their 


units by whether they moved from or stayed in their pre-program units. Recip-


ients who moved registered material and .significant increases in their ratings 


of their units--18' percent above pre-program levels in the Housing voucher 


Program and 14 percent above pre-program levels in the Certificate Program. 


The estimated average ratings of program units was very slightly higher in the 
-. 
Housing Voucher Program (about 2 percent above the Certificate Program aver- 


age), but the difference was not significantly different from zero. 


As might be expected, recipients who stayed in their pre-program units 


rated their pre-program units more highly than recipients who moved and indeed 


showed no significant change in satisfaction from pre-program levels., For 


this group, Certificate Program recipients' estimated average satisfaction 
.. 
with their program units was slightly higher (under one percedt .abov@. Housing 

Voucher levels) but again the difference is not significantly different from 
' i . -. '.. -zero. 


4.2.3 Rating of Units By an Index of Housing Adequacy 


.%
A number of adequacy measures or indices have been developed by 


researchers and pol.icy,makers. The index selected as the:basis~for*rr-he index 


used in this report is one which is heavily used by HUD and is tabulated by 


the Census Bureau for the units in the American Housing Survey. The index-is
-
a three-level index of physical problems, which classifies housing:units as 


adequate, moderately inadequate, and severely inadequate, based ori~a2-set 
of 


basic housing deficiencies. It is not a passlfail measure of .housing quality 


and does not attempt to test for all Acceptability Criteria enforc,ed, by the 

-. . 

I , I  . - .  2 

PHAs. w , ,. ': -

Unfortunately, because inspection data are rarely available for large 

samples, these measures have been developed to make use of existing data 

sources such as the American Housing Survey (AHS) data base, which provides 



Recipient Unit 

Excel lent 

Good 

F a ~ r  

Poor 

Pre-Program Unit 

Excel lent 

Good 

Fair 

Poor 

Change 

Excel lent 

Good 

Fair 

TAB~E4.9 

DETAILS OF RECIPIENTS' RATINGS OF THEIR UNITS 

Wlthrn-WA 
Housing t-stat~stic 
Voucher Certificate for 
Program D~fference. Offference 

Total Error 
t-statist~c 

for 
Difference 

23.8% 25.31 -1.5 pts 0.67 

47.1 44.6 2.5 0.96 

24.9 23.2 1.7 0.73 

4.2 6.9 -2.7 2.09% 

18.6% 16.5% 2.1 pts 1.10 

38.5 39.0 -0.4 0.17 

29.5 31.9 -2.3 0.95 

13.4 12.6 0.8 0.50 

+5.2 pts +8.8 pts -3.6 pts NA 

+8.6 +5.6 +3.0 NA 

-4.6 -8.7 . t4.1 NA 

** = S~gniffcantat 0.01 level 

= Signlftcant at 0.05 level 

$ = Significant at 0.10 level 



TABLE 4.10 


RECIPIENTS' RATINGS OF THEIR UNITS, MOVERS AND STAYERS 


Housing 
Voucher 
Program 

Certificate 
Program Difference 

t-statistic 
for 

Difference 

Recipients Who Move From 
Pre-Program Unit 

Mean pre-program 
Within-PHA standard error 
Total standard error 

Mean program 
Within-PHA standard error 
Total standard error 

Mean difference 
Within-PHA standard error 
Total standard error 

Recipients Who Stay In 
Pre-Program Unit 

Mean pre-program 
Within-PHA standard error 
Total standard error 

Mean program 
Within-PHA standard error 
Total standard error 

Mean difference 
Within-PHA standard error 
Total standard error 

* = Significant at 0.01 level 

* = Significant at 0.05 level 

$ = Significant at 0.10 level 



data on housing conditions as reported by recipients. They can be adapted to 

the information collected by housing evaluators, but are not, of course, 

strictly comparable. Table 4.11 shows the niajor elements of the housing 

adequacy index and how their derivation -has been modified to use data from the 

Housing Quality Inspection Form, rather than AIIS questions. 

The results are presented in Table 4.12. There is no significant 


difference between the two programs. In both programs, 86 percent of all 


units are classified as adequate, about 7 percent as moderately inadequate, 


and about another 7 to 8 percent as severely inadequate. Although the inci- 


dence of moderately or severely inadequate units is low, it might still be the 


source of some concern. Closer examination of the index suggests, however, 


that the deficiencies involved may be less serious than they seem. 


Consider first the units rated as severely inadequate. As shown in 


Table 4.13, almost all of the units that fall into this category do so on the 


basis of a single category of deficiency. Thus, for example, while a unit 


failing because of upkeep problems has at least three upkeep problems (four if 


the unit has a basement), it would almost never also be rated deficient in one 


of the other four categories in Table 4.11 (plumbing, heating, hallways, or 


electric). Accordingly, we can analyze the nature of the deficiencies in 


terms of the separate incidence of each of the five categories. 


Electrical problems account for the largest percentage of units clas- 


sified as severely inadequate in both programs (49 percent in the Housing 


voucher and 58 percent in the Certificate Program). But electrical hazards 


may be the result of tenant installation of improper extension cords. The 


presence of electrical hazards in one room and the lack of two outlets in 


another roomLis sufficient to classify'the uni.t as deficient. We cannot be 


sure that serious hazards are not invoived, but should realize that this 


category is potentially perhaps the least mepningful of the five severely 


deficient indicators. 


Lack-of plumbing or shared plumbing fa~~lities 
is reported in about 27 


percent of the severely inadequate units. Units in this category always 


l~eficiencies in utility rooms, storage rooms, basement, or other non- 

living room; were not counted in the construction of the index. 


. . ,  



TABLE 4.11 


INDEX OF HOUSINO ADEQUACY~ 


DEFINITION OF PHYSICAL PROBLEMS 

SEVERE 

A u n ~ tIS  constdered severely de f i c ien t  i f  it has any of the fol lowlng f i v e  
problems. 

w.Lacking hot piped water o r  a f lush todlet ,  o r  lacking bath -
bathtub and shower, a l l  f o r  the exclusive use o f  the un l t .  . Heating. Having the heating equipment break down a t  least three tlmes 
las t  winter, f o r  a t  least s i x  hours each tlme. . Upkeep. Havlng any flve of  the fol lowlng s i x  maintenance problems, 
leaky roof; leaky basement; holes i n  the f loors; holes or open cracks In 
the walls o r  cei l ings,  more than a square foot  of peel ing paint  o r  
plaster, mice o r  r a t s  in the las t  90 days. I f  the u n i t  has no basement, 
any four of the remaining f i v e  problems would be enough t o  count the 
u n i t  as severely d e f l c ~ e n t .  . Hallways. Having a l l  of the fol lowing three problems In pub1 l c  areas: 
no workjng l i g h t  f ix tures,  loose o r  missing steps; and loose o r  misslng 
r a l  I lngs.-	 -Elect r i c .  Having no e l e c t r i c i t y ,  o r  a i l  o f  the fo l lowlng three 
e l ec t r i ca l  problems: exposed wiring; a roan wl th no uorklng wall 
ou t le t ,  and three blown fuses o r  t r ipped c i r c u i t  breakers i n  the las t  90 
davs. 

A unit i s  considered moderately de f i c ien t  i f  it has any of the fo l lowing 
fnve problems, but none o f  the severe problems: 

. 	Plumbing. Having the t o i l e t s  a l l  break down a t  once, a t  least three 
tlmes In the las t  three months, f o r  a t  least s i x  hours each tlme. 

Heatlng. Havlng unvented gas, 011. o r  kerosene heaters as the main 
source of heat, these g ive o f f  unsafe fumes. . Upkeep. Having any three of the s tx  upkeep problems ment~oned under -
SEVERE. 

Hallways. Having two of the Hallways problems mentioned under SEVERE. . -Kitchen. Lacking a sink, range, o r  ref r igerator ,  a l l  f o r  the exclusive 
use of the unt t .  

DEFINITION USING DATA FRW THE INSPECTION FORM 

Bathroan outside of unit ,  no hs: and cold water, no f lush t o l l e t ,  no shower 
o r  tub 

Heating equ~pment not working a t  tlme of inspectton 

Any four of the f lve fol lowlng p rob~ems :~  

Damp wai ISor  f loors  In basement 

Se~ lous  defects In f loors  o r  hazardous conditions 

Serious defects In ce i l ings  o r  hazardous conditions 

Se~ ious  defects i n  walls o r  hazardous conditlons 

Evidence of r a t s  i n  u n i t  or .ommon areas 


No uorklng l i g h t  f i x tu res  and loose, broken, missing steps o r  handrails not 
f i rm l y  attached and presence of health o r  safety hazards i n  common areas 

Presence o f  e lec t r i ca l  hazard In the u n i t  and a t  least one roam (excludes 
storage and u t l l l t y  roans) without two uorktng ou t l e t s  (or one working 
ou t l e t  and a l i g h t  f i x t u re )  

No working t o i l e t  a t  the time of Inspection 

Unvented heaters (main heating equipment) 

Two of  the f l v e  problems described under SEVERE. 

Two of the three problems descr1b;d u i de i  SEVERE. 

. 	Lacking a $Ink, range, or re f r igera to r  i n  work~ng condition a t  the :ine of 
the inspection. 

l ~ h l sthree-level lndex of physical problems was developed for  use wlth the American Housing Survey Data. 
housing researchers. For more detai led Informatldn, see the Codebook f o r  the American Housing Survey Data Base, 

2 ~ n ythree of the problems i f  the unit does not have a basement. 

The lndex i s  frequently used by HUD and 
publlshed by Abt Assoctates Inc. 



TABLE 4.12 
ADEQUACY INDEX 

,Housing 
Voucher 
Program 

Certificate 
Program Difference 

t-statistic 
for 

Difference 

Adequate 

Percent 
Within-PHA standard error 
Total standard error 

86% 
1 pt 
3 pts 

86% 
1 p: 
3 pts 

0 pts 
2 pts 
2 pts 

Moderately Inadequate 

Percent 
Within-PHA standard error 
Total standard error 

7% 
1 pt 
2 pts 

6% 
1 Pt 
2 pts 

1 Pt 
1 Pt 
1 Pt 

Severely Inadequate 

Percent 
Within-PHA standard error 
Total standard error 

7% 
1 pt 
2 pts 

8% 
1 Pt 
2 pts 

-1 pt 
1 PC 
2 pts 

* = Significant at 0.01 level 
* = Significant at 0.05 level 
$ = Significant at 0.10 level 



a 

TABLE 4.13 

DEFiClENClES OBSERVED IN MODERATELY AND SEVERELY INADEQUATE UNITS 
(unwetghted estimates) 

Housing Voucher Program C e r t ~ f i c a t eProgram 

Percent Percent 
Percent o f  Percent of 

Number of De- A l l  In- Number o f  De- AI l In-
of f i c i en t  spected of  f i c ~ e n t  spected 

Units Units Units Units Units Units-
Severely Inadequate Units 

Number o f  un l t s  inspected 886 -- -- 869 -- --

Number o f  d e f ~ c l e n tun i t s  55 100% 6% 67 100% 8% 

One de f i c~encyonly 54 98 6 64 96 7 

Type o f  deficiency: 

Plumbing 15 27 2 19 28 . 2 
-Shared plumblng facilities 9 I 6  1 9 I 3  1 
-Lacking all/some plumbing features 6 11 i 10 I 5  I 

Heat~ngequipment 6 11  x 5 7 x 

E l e c t r i c i t y  27 49 3 39 58 4 

Upkeep 5 9 x 3 4 x 

Hallways 2 4 1 2 I 

Moderately Inadequate Unrts 

Number o f  un i t s  

Percent wi th  one deficiency only 

Type o f  deficiency: 

Kitchen 23 37 3 22 39 3 
Unvented heating equipment 19 30 2 I 1  I9\ I 

To i l e t  breakdowns 9 14 1 7 12 il 

Upkeep 6 10 11 19 1 

Hal Iways 6 10 6 11 

Source: Housing Qua l i t y  Inspection Form 



either lacked some feature (hot water, flush toilet, and a tub or shoyer) or 

3i' u h . '  


were reported as having shared facilities, but not both. We reviewed cases of. 


shared plumbing.separately to investigate whether they were located in congre- 


gate housing or studio apartments. No systematic pattern was found. We also 


looked to see whether plumbing deficiencies were concentrated in some sites, 


which might iddicate some site-specific arrangements or specific housing 


evalua&rls misunderstanding of the instructions.' No patterns were iden- 

.' . 

tified. Units kith shared plumbing o= incomplete plumbing are fairly evenly 


distributed across the ten sites. However, while the deficiencies reported 


seem to be real, they are also present in only 2 percent of recipient units. 2 


Finally, the incidence of heating, upkeep, and hallway deficiencies is 


extremely low, amounting to less than.l.percent of recipients in bot$.pro- 


grams. The actual incidence of heating deficiencies could be higher. For the 


1ndexUpresented in Table 4.12, heat deficiency is defined as having heating 

~ . .  

equipment which was rated b3 the evaluator as "not working." If the defi- 

% L 

ciency ,were defined to include furnaces rated "apparently hsound" as well as 


"not working,'" the number of severelyLin&equate units would increase to 9 


percent in the Housing Voucher Program recipient units and 10 percent in the 


Certificate Program. The difference between the two programs would still be 


insignificant. , - .  # . 

a able $.I3 also shows obderved def~cikncies for moderately inadequate 

units. ~bsenceof' complete kitchen ficilities accounts foi over one third of 
all moderately hadequate units. These &its represent 3 percent bf all units 

inspected. As for cases lacking plumbing facilities, these units are not 

systematically located in congregate housing or studio apartments'; and are 

distributed over all sites. All have* a.kitchen or a kitchen area, but lacked 

some. component of-a complete kitchen. -Sixty-two percent did not have a work- 

'A sha.red bathroom is a bathrobm which is reported by the evaluator as 

being a "separate room outside the unit." The instruct~ons state that this 

code should be used if the bathroom is shared with another unit. It is con- 

ceivable that in some cases a bathroom in a room adjacent to the unit is still 

meant for the exclusive use of the occupants of the unit. 


s * . . 
*some reported deficiencies may of course simply be errors in coding 


by evaluators or in subsequent transcriptions. We would generally expect that 

such error's would arise in well under 1 percent'of cases. 
. ~ 



ing refrigerator and 29 percent lacked a working range. Only one unit did not 


have a sink, and three units were missing both a refrigerator and range. 


4.3 Characteristics of Buildings and Presence of Amenities 


Tables 4.14 and 4.15 present details on the characteristics of the 


buildings in which units were located and the presence of various special 


amenities. Recipients in both programs occupied quite similar buildings. 


About two-fifths of recipients lived in multi-family apartment buildings of 


less than four stories. Another fifth were in single-family detached 


houses. Roughly one-third of the buildings were built between 1960 and 


1986. About a quarter were built between 1920 and 1945 and another quarter 


between 1945 and 1960. Very few were newly constructed. 


There were few recipients living in either attic or basement apart- 


ments. Most buildings had some sort of off-street parking facilities. 


Approximately one-fourth of recipients had access to common or private base- 


ments. Around 10 percent were rated as lacking adequate heat or having 


unvented heaters. 1 


There was no material difference between the programs in the incidence 


of the various amenities and special features listed in Table 4.15. About 


half of the recipients in both programs had some sort of yard. Many had 


simple kitchen amenities such as double sinks, range hoods, and counter back- 


splashes: The other amenities in the table were rarely present. 


4.4 Neighborhoods 


There was no material difference between the two programs in recipient 


ratings of their neighborhoods. Recipient ratings of their current neighbor- 


hood were materially higher than their ratings of their pre-program neighbor- 


hoods in both programs (Table 4.16).' The increases were somewhat less than 


the increase in recipients' satisfaction with their units--8 percent in the 


'~pproximatel~ 2 percent of the units have unvented heaters, while the 

remaining units have no heating equipment or rely entirely on portable 

electric heaters, fireplaces, or woodstoves for their heating needs. 


2 ~ swith recipient ratings of their units, the original ratings codes 

have been reversed so that 1 is poor and 4 is excellent. 




TABLE 4.14 

GENERAL CHARACTERISTICS OF THE BUILDINGS IN WHICH RECIPIENTS LIVE 

HousIng 
Voucher C e r t ~ f l c a t e  Withtn-PHA 

D ~ f f e r e n c e  t - s t a t t s t ~ c  

Type o f  Bu l l d lnq  

Single F a m ~ l yDetached 23.3% 22.8% 0.5 p t s  0.25 

Single Family (Row House) 5.0 3.7 1.3 1.41 

Duplex 9.8 9.6 0.2 0.14 

Multl-Famtly (4  s t o r ~ e so r  less) 41.4 42.9 -1.5 0.63 

H l g h r ~ s e s(more than 4 s to r les )  10.7 10.9 -0.1 0.12 

Age of B u i l d i n g  

1919 o r  Before 5.9% 7.3% -1.4 p ts  1.18 

1920 - 1945 26.6 27.8 -1.2 0.54 

1945 - 1960 26.9 27.9 -1 .O 0.45 

1960 - 1986 37.7 34.4 3.3 I.40 

New Const ruc t~on( less than 1 year) 0.3 0.5 -0.2 0.79 

Location o f  U n ~ t  

F t r s t  F loor  

Above F ~ r s tFloor 

Basement Apartment 

A t t ~ cApartment 

59.1% 61 .O% -2.0 p t s  0.81 

35.8 32.0 3.8 1.63 

2.3 3.4 -1.1 1.44 

2.8 3.6 -0.8 

Other Features 

Presence o f  Entrance Ha l l  39.5% 38.2% 1.3 p t s  0.65 

Cumon Basement 7.7 9.8 -2.2 1.69$ 

Pr tvate  Basement 16.3 15.6 0.7 . 0.42 

Parkkng F a c i l ~ t ~ e s  65.5 63.7 1.9 0.90 

Unvented o r  Inadequate Heat 12.2 11.6 0.6 0.37 

Total E r ro r  
t - s t a t t s t t c  

** = S ign t f t can t  a t  0.01 level  
= S ~ g n ~ f ~ c a n ta t  0.05 level  

$ = S tgn l f l can t  a t  0.10 level 



TABLE 4.15 

PERCENT OF RECIPIENT UNITS WITH AMENITIES AN0 SPECIAL FEATURES 

bus I ng Wlthln-PHA 
Voucher Certif~cate Difference t-statistic-

Outside the Building 

Outdoor Swimming Pool 11.9% 10.5% 1.4 pts 0.96 

Playground 10.1 10.4 -0.2 0.17 

Basketball/Volley Ball Court 3.0 4.6 -1.6 1.63 

Shared Yard 28.1 28.8 -0.7 0.34 

Private Yard 26.3 24.3 2.0 0.96 

Shared Facllit~es 

Function Room 

Fancy Foyer 

Social Servlces 

4.3% 2.5% 1.8 pts 2.08* 

1.5 1.8 -0.3 0.42 

0.9 0.6 0.3 0.84 

Inside Unit 

Kltchen Nook 

Double Sink 

Range Hood 

Pantry 

Backsplash at Counter 

7.2% 5.4% 1.8 pts 1.57 

49.5 49.1 0.3 0.15 

34.9 37.0 -2.0 0.89 

7.2 9.2 -2.0 1.49 

22.6 23.2 -0.6 0.31 

Bathroom Features 

Built-in Vanity Tables 

Glass Doors or Shower 

Special Shower Head 

0.3% 0.3% -0.1 pts 0.39 

0.3 0.1 0.2 0.80 

5.7 6.4 -0.7 0.60 

Mher Amen lties 

Balcony 

Special Windows 

Fireplace 

Quality Landscaping 

5.1% 5.2% -0.1 pts 0.13 

5.3 5.5 -0.2 0.15 

5.1 5.5 -0.4 0.40 

2.6 1.6 1 .O 1.54 

Total Error 
t-statistic 

** = Signlficant at 0.01 level 
= Signlficant at 0.05 level 

$ = Signlficant at 0.10 level 



Pre-Program Rating 

Recipient Ratlng 

Change 

Wlthin-PHA t - s t a t t s t i c  
of Change 

-
Total Error t-statistic 
o f  Change 

TABLE 4.16 

AVERAGE RECIPIENT RATING OF NEIGHBORHOOD 

Hous~ng 
Voucher C s r t i f ~ c a t e  

D~f fe rence  

W~thln-PHA 
t-statistic 

f o r  
D~f fe rence  

Total Error  
t-statistic 

fo r  
Dif ference 

Recipients Who Uoved From 
Their Pre-Program Untt 

Pre-Program ra t i ng  2.30 2.38 -0.08 1.29 

Recipient Rating 2.61 2.55 0.06 0.96 

Change 0.31 0.18 0.13 1.65$ 

Withln-PHA Error t - s t a t l s t l c  5.44** 3.09** 1.65$ NA 
of  Change 

Total Error t-statistic 5.20** 2.31* 1.27 NA 
of change 

** = S ign l f i can t  a t  0.01 level 

= S ign l f lcant  a t  0.05 level 

$ = S ign l f i can t  a t  0.10 level 



Housing Voucher Program and 4 percent in the Certificate Program, as con- 


trasted with increases of 11 and 10 percent, respectively, in satisfaction 


with units. There was, however, no material difference between the two pro- 


grams. The difference in the estimated increase in satisfaction between the 


two programs was not significantly different from zero. Nor was the estimated 


level of satisfaction with program neighborhoods significantly higher in the 


Housing Voucher Program. The details of recipient ratings confirm this pic- 


ture (Table 4.17). 


Most relipients lived in largely residential areas. Only about one-' 


sixth lived in heavily commercial or industrial areas. About the same propor- 


tion lived in areas with abandoned or boarded-up buildings. Similarly, about 
-
one-sixth felt that crime was a serious problem in their neighborhoods (Table 


4.18). Again, there were no significant or substantial estimated differences 


between the two programs. 


We can compare the Census tracts occupied by recipients~-before and-'.-

after entering the program in terms of the income of tract residents, the' -, 

housing in the tract, and the degree of racial or ethnic minority concentra-~ 

tion in the tract. Table 4.19 characterizes the income of residents in terms 

of median family income, median per capita income, and the percent of families 

receiving welfare. As shown in the table, there were modest, but stati-stic- 

ally significant changes in all three measures. Recipients in both programs 

lived in tracts with median family and per caplta incomes that were about 5.5 

and 3.4 percent higher, respectively, than the incomes of recipients in their 

pre-enrollment Census tracts. The percentage of families on-welfare dropped 

by 1.4 percent in the Housing Voucher Program and 2.9 percent in the Certifi: 

cate Program--about 8 and 15 percent below pre-program levels. 

Again, differences between the two programs are small and insignifi- 


cant. The reduction in the percentage of Census tract families receiving 


welfare is significantly larger in the Certificate Program, but the resulting 


difference in destination levels is small (only 0.5 points, or 3 percent below 


that of the Housing Voucher Program) and not statistically significant. 


Tract characteristics for recipients who move from or stay in their , 
pre-enrollment units are compared in Table 4.20. Recipients who stay start 

out in tracts with higher incomes than recipients who move. Recipients who 

move, move to tracts with higher incomes, not much different from those occu- 



TABLE 4.17 

RECIPIENT RATING OF NEiGHBORHWO 

Wlthln-PHA 

Hous Ing t - s t a t l s t l c  
Voucher Ce r t i f i ca te  fo r  

Program O~f ference Dif ference 

Percent Rating Current 
Neighborhood As: 

1 = Excellent 

2=Good  

3 = Fa i r  

19.1% 19.0% 0.1 p ts  0.04 

39.9 - 38.8 1.1 0.45 

29.3 29.0 0.3 0.12 

4 = Poor 11.7 13.3 -1.5 0.86 

Percent Rattng Pre-Program 
Neighborhood As: 

1 = Excel lent 

2 = Good 

3 = Fa i r  

4 = Poor 

Change: 

1 '= Excel l en t  

2=Good  

3 = Fa i r  

+5.0 p t s  +5.3 pts +0.3 pts NA 

+2.8 -1.5- +4.3 NA 

-0.8 -1.4 +0.6 NA 

4 = Poor -6.6 -2.3 -4.3 NA 

** = Slgnr f icant  a t  0.01 level 

= S i g n ~ f i c a n ta t  0.05 level 

Total Error  
t - s t a t ~ s t ~ c  

fo r  
Difference 

$ = Sign i f icant  a t  0.10 level 



� valuator Classif cation of 
lmnediate Area 

A l l  Residential 

Mostly residential  

RuraI/Semi-RuraI 

Other 

Abandoned/Boarded-Up Units 

Evaluator Observation 

Recipient Perception 

Recipient Perception of Crime 
i n  the Neighborhood 

1 = Serious Problem 

2 = Somewhat of a Problem 

3 = Not Much of a Problem 

TABLE 4.18 

RATINGS OF SURRMlNDlNG AREA 

With~n-PHA Total Error 
&us ing t - s ta t i s t i c  t - s t a t i s t t c  
Voucher Cer t i f i ca te  fo r  f o r  

Prcgram Difference Difference Difference 

48.15 46.9% 1.2 pts 0.48 0.48 

34.6 34.5 0.1 0.06 0.06 

0.9 0.5 0.4 1.20 0.79 

16.2 18.6 -2.4 1.22 1.22 

15.8% 15.69 0.2 pts 0.09 0.09 

14.8 15.2 -0.4 0.23 0.20 

15.3% 15.1% 0.3 pts 0.14 0.11 

** = Signif icant a t  0.01 level 

= Signif icant a t  0.05 level 

$ = Significant a t  0.10 level 



TABLE 4.19 

INCOME IN CENSUS TRACTS OCCUPIED BY RECIPIENTS 

W~th~n-PHA 
Housing t - s t a t ~ s t ~ c  
Voucher C e r t i f ~ c a t e  for  

Program Difference Difference 

Median Family Income (000s) 

Origln Census Tract 12.9 12.7 0.2 0.66 

Destinat~onCensus Tract 13.6 13.4 0.2 0.81 

Change 0.7 0.7 0.0 0.04 

Wtthin-PHA t - s t a t i s t ~ c  
of Change 4.51"' 4.17" 0.04 NA 

Total Error t - s ta t i s t i c  
of Change 2.87" 1.83$ 0.03 NA 

Median Per-Capita lncane (000's) 

O r ~ g ~ nCensus Tract 5.9 5.9 0.0 0.28 

Destinat~onCensus Tract 6.1 6.1 0.0 0.42 

Change 0.2 0.2 0.0 , 0.08 

Within-PHA t - s ta t i s t i c  
of Change 2.81" 2.58** 0.08 NA 

Total Error t - s ta t i s t i c  
of Change 1.72$ 1.63 0.08 NA 

Total Error 
t-statistic 

for  
Oifference 

O r i g ~ nCensus Tract 18.2% 19.2% -1,.0 pts 1.54 

Des t~na t~onCensus Tract 16.8 16.3 0.5 0.94 

Change -1.4 pts -2.9 pts 1.5 2.49* 

With~n-PHAt - s t a t i s t ~ c  
of Change 3.09"' 6.38** 2.49' NA 

Total Error t - s ta t t s t l c  
of Change 2.52' 6.38"" 2.49" NA 

** = Significant a t  0.01 level 

= S i g n ~ f ~ c a n ta t  0.05 level 

$ = S ~ g n i f ~ c a n ta t  0.10 level 



TABLE 4:20 

INCOME OF CENSUS TRACTS OCCUPIED BY RECIPIENTS: MOVERS AND STAYERS 

With~n-PHA Total  Error  
Housing t-statistic t - s t a t ~ s t i c  
Voucher C e r t i f ~ c a t e  f o r  f o r  

Difference Difference Dif ference 

Median Family Income (000s) 

Stayers 13.3 13.3 -0.0 
Movers' Origrn Tract 12.6 12.5 0.0 
Movers' Destination Tract 13.7 13.5 0.2 
Change, I . l ( * * )  0.9CNS) 0.2 

Medlan Per Cap~ta  Income (000s) 

Stayers 6.3 6.3 0.00 
Movers' Or lg ln  Tract 5.7 5.7 -0.02 
Movers' Destination Tract 6.0 5.9 ' 0.06 
Change 0.3(*) 0.2(NS) 0.1 A 


Percent o f  Families Receiving 
Welfare 

Stayers 16.2% 16.9% -0.7 p ts  
Movers' Or ig in  Tract 19.3% 19.9% -0.5 p ts  
Mvers '  Destination Tract 17.2 16.1 1.1 p t s  
Change -2.1 pts(**) -3.8 pts(**) 1.7 p t s  

** = Significant a t  0.01 level 

* = Significant a t  0.05 ievei 

$ = Significant a t  0.10 level 



pied by recipients who stayed in their pre-enrollment unit. The change in the 


tract income is significant only for the Housing Voucher Program, but there is 


no significant difference between the two programs in either the level or 


change, 


Similarly, movers in both programs move to tracts with a modestly, but 


significantly, smaller proportion of families receiving welfare. The reduc- 


tion is significantly larger in the Certificate Program and movers in the 


Certificate Program end up in tracts with modestly but significantly smaller 


percentages of families on welfare (1.1 points, or 6 percent below the Housing 


Voucher Program recipients). 


Characterizing recipient Census tracts in terms of the median value of 

owner-occupied units, median rents,,and the percent of units without adequate 

plumbing in Tables 4.21 and 4.22 yields-patterns similar to those found for 

tract income. Changes in the median- value of owner-occupied houses are small 

and usually not statistically significant. There is a modest ( 6  percent) but 

significant increase in the median rent of units in the tracts occupied by 

recipients (Table 4.21). Recipients who stay start in tracts with higher 

median rents than those who move. Recipients who move, move to tracts with 

mediari rents more like those of the tmcts occupied by stayers, significantly 

higher (8 percent) than their origin tracts. There is no difference between .
the two programs. 


The percentage of units in the tract without adequate plumbing is 


always small, but may serve as a proxy for the general quality of the stock. 


In any case, it drops in both programs. In this measure, recipients who stay 


do not start off in better tracts than those who move, though those who move 


do go to tracts with lower incidences of inadequate plumbing. Again, there is 


no material or significant difference between the two programs. 


Overall, recipients lived in tracts with substantial minority popula- 


tions. Again, there were small declines compared to pre-program locations 


(Table 4.23). 


Tables 4.248 to 4.24C present changes in the raciallethnic concentra- 


tion of tracts for non-minority, black (non-Hispanic), and Hispanic recipi- 


ents. While all three groups registered slight reductions in minority concen- 


tration, only Hispanic recipients showed a substantial and significant reduc- 

. . 



HOUSING MARKET CHARACTERISTICS OF 

CENSUS TRACTS OCCUPIED BY RECIPIENTS 

With~n-PHA 
t-statistic 

fo r  
D~f fe rence  

Total  Error  
t - s t a t i s t i c  

f o r  
O~ f f e rence  

Housing 
Voucher 

Dif ference 

Median Value o f  Ovner-
Occupied U n ~ t s(000's) 

O r ~ g ~ nCensus Tract 

Destination Census Tract 

Change 

Wlthtn-PHA t - s t a t ~ s t ~ c  
of  Change 

Total Error t - s t a t i s t i c  
of Change 

Medlan Honthly Rent 

Origin Census Tract 

Destination Census Tract 

Change 

Wlthin-PHA t - s t a t ~ s t i c  
o f  Change 

Totar Error t - s t a t i s t i c  
of Change 

Percent of Unlts Without 
Adequate Plumblnq 

Ortgin Census Tract 2.5% 

1.9 

-0.6 p t s  

2.4% 

2.1 

-0.3 p t s  

0.1 p t s  

-0.2 

-0.3 p ts  

Destination Census Tract 

Change 

W~th~n-FHAt - s t a t ~ s t i c  
of Change 

Total Error t - s t a t i s t ~ c  
o f  Change 

** = Slgn l f icant  a t  0.01 level 

= S ign l f lcant  a t  0.05 level 

* = Sign i f icant  a t  0.10 level 

a~tandarderrors  less than 0.001 polnt. 



HOUSING MARKET CHARACTERISTICS OF CENSUS TRACTS 
OCUlPlED BY RECIPIENTS: MOVERS AND STAYERS 

T ~ o u sIng 
Voucher 

Median Value o f  Omer-
Occup~edUnits (000s) 

Stayers $47.7 
Movers' O r i g ~ nTract 41.9 
Movers' D e s t ~ n a t ~ o nTract 43.1 
Change 1.2(NS) 

Median Monthly Rent 

Stayers 4233 
Movecs' Or ig ln  Tract 217 
Movers' Destination Tract 235 
Change IS(**) 

Ce r t i f i ca te  
Difference 

With~n-FHA 
t - s t a t i s t i c  

f o r  
Difference 

Total  Error  
t - s t a t r s t t c  

fo r  
Dif ference 

Percent o f  Units Without 
Adeqt ate Plumbing 

Stayers 2.6% 2.65 -0.0 p ts  0.01 0.01 

Movers' O r i g ~ nTract 2.6% 2.2% 0.3 p ts  0.83 0.83 

Movers' D e s t ~ n a t ~ o nTract 1.7% 1.9% -0.2 p ts  1.43 1.43 

Change -0.9 pts(**) -0.4 ptsfNS) -0.5 p ts  1.30 1.30 

** = Sign i f icant  a t  0.01 level 

= S ign i f icant  a t  0.05 level 

$ = Sign i f icant  a t  0.10 level 



TABLE 4.23 

CHANGE IN RACIAL/ETHNIC CONCENTRATION 
OF TRACTS OCCUPIED BY RECIPIENTS 

Wtthtn-PHA Total Error  
Housing . t - s t a t l s t l c  t - s t a t l s t ~ c  
Voucher Cer t i f i ca te  f o r  f o r  

Difference Dtfference Dif ference 

Percent Minor i ty  

Ortgln Census Tract 61.4% 61.3% 0.1 p t s  0.10 

Destination Census Tract 59.4 58.7 0.7 0.60 

Change -2.0 -2.6 0.6 0.58 

Wlthin-PHA t - s t a t ~ s t ~ c  
of Change 

Total Error t - s t a t l s t l c  
of Change 

Percent Black 

Or ig ln  Census Tract 43.6% 42.7% . 0.9 pts  0.66 

Destination Census Tract 42.5 41 .I 1.4 1.11 

Change -1 . I  pts -1.6 pts  0.5 0.48 

Wlthin-FHA t - s t a t i s t i c  
of Change 

Total Error t - s t a t i s t i c  
of Change 

Percent Hispanlc 

Or lg in  Census Tract 13.6% 14.3% -0.7 pts  0.84 

Oest~nat ion Census Tract 13.0 13.8 -0.8 1.06 

Change -0.6 pts  -0.4 pts  -0.1 0.19 

Within-FHA t - s t a t l s t l c  
of Change 

Total Error t-statistic 
of Change 

tt = S.ign i f icant  a t  0.01 level 

* = Signif icant a t  0.05 level 

$ = Signi f icant  a t  0.10 level 



TABLE 4.24A 

CHANGE IN RACIAL/NNIC CONCENTRATION OF TRACTS OCCUPIED BY NON-MINORITY RECIPIENTS 
,,.- - .  

Withtn-PHA Total Error 

. ', Housing t-statistic t - s t a t i s t i c  
Voucher Cer t i f i ca te  fo r  fo r  

Difference Difference Dtfference 
.-

Percent Minori ty 
. -

Origin Census t r a c t  20.5% 21-02 0.5 pts 0.25 0.25 

Destination Censrts t r ac t  19.2% 20.22 -1.0 pts 0.49 0.49 

Change -1.3 pts -0.8 pts -0.5 pts 0.35 0.26 
* + 

Within-PHA t - s ta t i s t t c  1.33 0.83
,.i

of change 

Total Error t - s t a t i s t ~ c  0.97 0.65 
of change 

Percent Htspantc 

Origin Census t r a c t  6.2% 7.52 -1.3 pts 1.24 1.24 

Destination Census t r a c t  6.02 7.41 -1.4 pts 1.39 1.12 
% , .  

Change -0.3 pts -0.1 pts -0.1 pts 0.25 0.14 

Within-PHA t - s t a t ~ s t i c  0.57 0.40. -
of change , . 
Total Error t -s ta t i s t tc  0.36 0.16 
of change .I 

Percent Black 

Origin Census t r a c t  9.0% 5.95, 0.1 pts 0.05 0.05 
* .: % -

Destination Census t r a c t  8.4% 8.42 0.0 pts 0.01 0.01 
i. 

Change -0.5 pts -0.5 pts  -0.1 pts 0.06 0.06 

Wlthin-FW t - s ta t i s t i c  0.82 0.62 
o f  change 

Total Error t - s ta t i s t i c  0.82 0.62 
of change 

** = Stgntficant a t  0.01 level 

= Signif icant a t  0.05 level 

$ = Significant a t  0.10 level 



TABLE 4.248 

WNGE IN R A C I A L ~ I CC O N C E ~ T I O NOF TRACTSOCUJPIEO BY BLACK ON-HISPANIC) RECIPIEKTS 

Within-PHA Total Error 
Housing t-stat~st~c t-statist~c 
Voucher Certif~cate for for 

D~fference Difference Difference 

Percent Minority 

Origin Census tract 76.7% 77.8% -1.2 pts 0.89 0.89 

Destination Census tract 75.71 75.6% -0.4 0.35 0.30 

Change -1.5 pts -2.2 pis 0.7 0.49 0.49 

Withtn-PHAt-statistic 1.42 
of change 

Total Error t-statistic 1.11 
of change 

Percent Hispanic 

Orig~nCensus tract 8.8% 

Destination Census tract 9.1% .. 

Change 0.3 pts 

Within-FHA t-statistic 0.50 
of change 

Total Error t-statistic 0.50 
of change 

Percent Black 

Or~ginCensus tract 64.0% 

Destination Census tract 62.6% 

Change -1.4 

Within-PHA t-statistic 1.13 
of change 

Total Error t-statistic 0.86 
of change 

** = Significantat 0.01 level 

= Significant at 0.05 level 

$ = Signtficant at 0.10 level 

0.5 pts -0.2 0.27 0.27 

0.78 



. . - # TABLE 4.24C . . 
? CHANGE IN RACIAL/EMNIC CONCENTRATION OF TRACTS OCCUPlED BY HlSPANlC REClP IENTS 

W~thin-FWA Total Er ror  
Housing t-statistic t-statistic 
Voucher C e r t i f ~ c a t e  f o r  f o r  

Dl f ference D ~ f f e r e n c e  Dl f ference 

Percent Mtnor l t y  

Ortgtn Census t r a c t  73.8% 71.5% 2.3 pts. 0.84 0.57 

Dest inat ion Census t r a c t  66.5% 64.5% 2.0 p t s  0.69 0.51 

Change -7.3 p t s  -7.0 p t s  -0.3 0.10 0.10 

Within-FMA t-statistic 4.04** 3.87** 
o f  change 

Total Er ror  t-statistic 3.02** 3.25** 
o f  change 

Percent Hispanic 

O r t g ~ nCensus t r a c t  - 52.9% 50.2% 2.7 p t s  0.71 

Destination Census t r a c t  47 .O% 45.4% 1.6 p t s  0.45 

Change -5.9 p t s  -4.9 p t s  -1 .I p t s  0.25 

With~n-PHA t-statistic 1.55 2.97** 
of change 

Total Er ror  t-statistic 1.44 1.78$ 
of change 

Percent Black 

Or ig in  Census t r a c t  20.1% 18.0% 2.1 p t s  0.67 

Dest inat ion Census t r a c t  18.4% 15.7% 2.7 1.03 

Change -1.7 p t s  -2.3 p t s  0.6 0.30 

Within-PHA t-statistic 1.05 i.78$ 
o f  change 

Total Er ror  t - s t a t i s t i c  0.55 1.78$ 
o f  change 

** = S ign t f i can t  a t  0.01 level  

= S i g n ~ f t c a n ta t  0.05 level 

$ = S i g n i f i c a n t  a t  0.10 level  



tion in the minority concentration of the tracts they occupied. These pat- 

terns are essentially the same if we only consider recipients who move from 

their pre-enrollment units (Tables 4.258 to 4.25C).  



TABLE 4.25A 

CHANGE,IN RACIAL/ETHNIC CONCENTRATION OF TRACTS OCCUPIED BY NON-MINORITY RECIPIENTS 
WHO MOVED FRCM THEIR FRE-ENROLLMENT UNIT 

W~th~n-PHA Total Error  
Housing t - s t a t t s t i c  t - s t a t ~ s t i c  
Voucher Cer t t f i ca te  fo r  fo r  
m m Difference Difference Dif ference 

Percent Minor i ty  

Origin Census t r a c t  22.7% 20.2% 2.5 p t s  0.94 0.75 

Dest~nat ionCensus t r ac l  19.5 18.6 0.9 0.34 0.29 

Change -3.2 pts  -1.6 p t s  -1.6 0.56 0.40 

W~thin-FHA t - s t a t ~ s t i c  1.44 0.90 
of  change 

Total Error t - s t a t ~ s t i c  1.14 0.67 
o f  change 

Percent Htspanlc 

Origin Census t r a c t  5.81 6.0% -0.2 p t s  0.20 0.15 

Dest~nat ionCensus t r a c t  5.1% 5.9% -0.8 0.92 0.49 

Change -0.7 pts  -0.1 p t s  -0.6 0.55 0.26 

Wlthin-PHA t - s t a t ~ s t i c  0.88 0.14 
of  change 

Total Error t - s t a t l s t l c  0.49 0.06 
of  change 

Percent Black 

O r ~ g i nCensus t r a c t  11.6% 9.8% 1.8 pts  0.76 0.76 

Destination Census t r a c t  10.2% 8.6% 1.6 0.69 0.69 

Change -1.4 pts  -1.2 p t s  -0.2 0.11 0.11 

Within-PHA t - s t a t i s t i c  0.93 0.83 
of change 

Total Error t - s t a t i s t i c  0.93 0.83 
of  change 

+* = Signi f icant  a t  0.01 level 

= Signl f lcant  a t  0.05 level 

t = Signlf lcant a t  0.10 level 



TABLE 4.250 

CHANGE IN RACIAL/EMNIC CONCENTRATION OF lRACTS OCCUPIED BY BLACK (NON-HISPANIC) RECIPIENTS 
WHO MOVED FRCM THEIR PRE-ENROLLMENT UNIT 

Wtthln-PHA Total Error  
Housing t - s t a t i s t i c  t - s t a t i s t i c  
Voucher C e r t i f ~ c a t e  f o r  f o r  
m m Difference Dif ference Difference 

Percent H i n o r ~ t y  

Or ig in  Census t r a c t  75.8% 77.1% . -1.3 p t s  0.86 0.86 

Das t~na t ionCensus t r a c t  73.8% 73.7% 0.2 0.11 0.11 

Change -1.9 p t s  -3.4 p ts  1.5 0.78 0.78 

Within-PHA t - s t a t i s t i c  1.46 2.41% 
o f  change 

Total Error t - s t a t i s t ~ c  1.16 1.70$ 
o f  change 

Percent Hispan~c 

Or ig in  Census t r a c t  7.9% 8.8% -0.9 p ts  1.10 

Destination Census t r a c t  8.4% 9.4% -0.9 1.10 

Change 0.5 p t s  0.5 p t s  -0.0 0.01 

W~thin-PHA t - s t a t i s t ~ c  0.82 0.69 
o f  change 

Total Error t-statistic 0.82 0.59 
o f  change 

Percent Black 

O r ~ g i nCensus t r a c t  63.8% 64.0% -0.1 p t s  0.08 

Dest~nat ionCensus t r a c t  61.9% 61.2% 0.6 0.34 

Change -2.0 p ts  -2.8 p t s  0.8 0.34 

Within-PHA t - s t a t i s t i c  1.24 I.62 
o f  change 

Total Error t-statistic 0.91 1.31 
o f  change 

** = Sign i f icant  a t  0.01 level 

= S i g n i f ~ c a n ta t  0.05 level 

$ = Sign i f icant  a t  0.10 level 



TABLE 4.25C 

CHANGE IN RACIAL/ETHNIC CONCENTRATION OF TRACTS OCCUPIED BY HISPANIC RECIPIENTS 
WHO MOVED FROM THEIR PRE-ENROLLMENT UNIT 

Within-PHA Total Error 
~ousI ng t-stat~st~c t-stattst~c 
Voucher Certificate for for 

Prqlram Difference Difference Difference 

Percent Minority 

Origin Census tract 73.2% 72.5% 0.8 pts 0.26 0.17 

Destination Census tract 63.5% 63.1% 0.4 0.13 0.09 

Change -9.7 pts -9.4 pts 0.3 0.10 0.10 

With~n-PHAt-statist~c 4.22** 3.57** 
~f change 

Total Error t-statist~c 3.67** 3.47 
of change 

Percent Hispanic 

Origin Census tract 56.O% 53.0% 3.0 pts 0.74 

Destination Census tract 48.0% 46.9% 1.1 0.28 

Change -8.0 pts -6.1 pts -1.9 0.38 

Within-PHA t-stat~st~c 1 . W  2.62' 
of change 

Total Error t-statistic 1.82$ 1.75$ 
of change 

Percent Black 

Origin Census tract 16.8% 16.8% 0.0 pts 0.01 

Destination Census tract 14.81 13.5% 1.3 0.62 

Change -2.1 pts -3.4 pts 1.3 0.47 

Within* t-statistic 1.02 1.77$ 
of change 

Total Error t-statisttc 0.56 1.64$ 
of change 

** = Significant at 0.01 level 

= Significantat 0.05 level 

$ = Signlf~cantat 0.10 level 



- - -  
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Appendix A 

%. 

The sample of observations for the Demonstration consists of a 


sample of 20 PHAs and, within these PHAs, samples of Section 8 (Existing) 


Housing program applicants randomly assigned to either the Housing Voucher 


or Housing Certificate program. This report is based on a subsample of 


ten PHAs and, within these PHAs, recipients in the two programs. This 


appendix describes each stage of the sampling procedures and the samples 


actually drawn. 


A. 1 The Sample of PHAs 


The Demonstration sample of 20 PHAs consists of a probability 

sample of 18 larger urban PHAs, plus two statewide PHAs. The 18 larger 

urban PHAs comprise a stratified random sample of all larger urban PHAs. 

The two statewide PHAs were selected by HUD to provide some indication of 

program experience in smaller and/or less urban Pus. (In addition, HUD 

is separately collecting information from a sample of 41 smaller urban and 

rural PHAs .) 
The sample of 18 larger urban PHAs was drawn for HUD by Westat, 


Inc., from the universe of 106 non-statewide PHAs that were within the 


contiguous 48 states, had at least 1,000 authorized Section 8 Certificate 


Program slots in January 1984, and whose jurisdiction included an urban 


area with a population of at least 50,000.~ Westat concluded that two of 


these PHAs--New York and Los Angeles--had such large Section 8 Certificate 


Programs that they should be included in the sample with certainty (that 


is, be included simply to represent themselves). The remaining 104 PHAs 


were then grouped into 28 strata formed by 7 regions and 4 size 


categories, as shown in Table A.1. 


Since the remaining sample allowed for only 16 PHAs, Westat set 


marginal sampling targets for regions and size categories, and then drew a 


'see Dietz et al., p. 3-1. HUD excluded, for administrative rea- 

sons, 6 of the 112 PHAs that met these criteria, leaving a total sample of 

106. 




TABLE A . l  

STRATIFICATION OF NONCERTAINTY P u s  BY REGION AND SIZE 

TOGETHER WITkl MARGINAL SAMPLING TARGETS 


S o u r c e :  Dietz, et a l . ,  Tables 3-1 and 3-2. 



sample of PHAs to meet these marginal conditions. The marginal sample 


allocations are shown in Table A.1. The equal allocation by size cate- 


gories reflected approximately equal numbers of units iG each category 


(Dietz et al., p. 3-3). It was felt that a sample allocation across 


regions proportional to the number of Certificate slots in the region 


would lead to too great a concentration of sample in the West. Accor-


dingly, in order to assure greater regional variation, the sample targets 


by regioh were set to be less than Y G  pioportional-to-units allocation in 
the West and greater in the New England, Midwest, and North Central 

regions. 

As described in Dietz et al., the sample of PHAs was drawn to 


satisfy the marginal conditions of Table A.l using a method developed by 


Bryant, Hartley, and Jessen (1960). This resulted in the sample of PHAs 


listed in Table ~.2.' 


A.2 - Properties of the ~r~ant/~artle~/Jessen Procedure 


Following the original paper by Bryant et al., we summarize the 


properties of the Bryant/Hartley/Jessen (BHJ) procedure for a case in 


which we draw a single stage sample of individuzs. Within this context, 


Bryant et al. provide the following facts concerning their procedure. 


1. 	 There is an unbiased estimate of the popdlation mean, Fu, 

provided by: 


where 


Fu = Unbiased estimator of population mean 
I 

'TWO details of the procedure followed may be mentioned. First, 
Westat used the special methods suggested by Bryant eal.(pp. 12lff.f 

for cases where the proportion of the population falling into any stratum 

(in this case measured by the Certificate Program units of PHAs in a stra- 

tum) is substantially different from the proportion of the sample that 

would be expected to fall in that stratum based on the sample targets for 

the strata marginals. This procedure also, as it happened, excluded one 

stratum--the smallest size category in the West--from the sample. Follow-

ing westat's suggestion, we have assumed that this stratum is represented 

by the other strata in that region. 


Second, of the 18 urban PHAs sampled only one declined to partici- 

pate. This PHA was replaced with a back-up candidate selected by Westat. 




TABLE A . 2  


SAMPLE OF P U S  


Author lzed 
Ce r t l f l ca te  Slots 

PHA- i n  January 1984 

New York Ci ty ,  NY 

Los Angeles, CA 

Cuyahoga County (Cleveland), OH 

Houston, TX 

San Antonlo, TX 

Oakland, CA 

Boston, MA 

Metro Council (M~nneapolis), MN 

Atlanta, GA 

San Diego, CA 

Plttsburgh, PA 

Omaha, NE 

Dayton, OH 

Seattle, WA 

N e w  Haven, CT 

Er ie  (Buffalo),  NY 

Montgomery County, MD 

Pine l las County (St. Petersburg), FL 

New Jersey 

Michigan 

source: Dietz, e t  a l . ,  Table 3-3. 



n = Sample size 

'3 
P . = The proportion of the population in the sample in 

the (i,j)th stratum 

'frj 
= The expected proportion of the sample in the (i,j)th 

stratum 

-
Yrj 

= The sample mean for the r,jth stratum 

n
r J  

= The actual sample size in the r,jth stratum. 

2.  Bryant et al. also present a biased estimator: 

3. In the special situation in which 


and in which without rounding 


where ni, and n, are integer marginal sample targets, then 

j 


and the BHJ procedure will usually have a lower variance than 

a procedure that allocates a non-zero sample of the same total 

size to every stratum (with fewer strata). The relative effi- 

ciency in other situations is not known. 


4. If true cell means are additive, so that 




. , 	and if the factoring condition of Eq (3) is not met, but the 
non-rounding condition of Eq ( 4 )  is met, then FB is unbiased 
and has a lower variance than pu.1 

5. Under certain conditions, the sample will provide unbiased 

estimates of ~ar(^') and Var(yB). 
5.
 These conditions were not 


. met in this case. 

'Bryant et al.,'p. 120. Actually Bryant et al. maintain that fB 

may be biased under these circumstances. However, they give the bias as: 


then recalling that by the non-rounding assumption of Eq. ( 4 1 ,  

we have , 

2 ~ ncases where some P 
rj 

are very different from (Pr,)(P, .), ' 
Bryant et al. suggest a procedure to reduce variance. This procedure, 
which was followed by Westat, can (and in this case did) create a 
situation in which the vari'ance cannot be directli estimated from the 
sample. 



Accordingly, in approaching the sample of PHAs, we have a choice 

between a definitely unbiased and potentially biased estimator, and have 

in either case no unbiased estimate of the variance of estimate. (Asymp-

totic methods such as bootstrap estimation are, of course, available.) As 

discussed in more detail in Appendix B, our approach was to adopt yet 

another estimator and rely on a likely upper bound estimate of the vari- 

ance. ... The estimator we adopted would, in the present context, be equival- 

ent to the 9, of Eq (1) except that the weights (Prjnrj/n") =-J would be 

normalized so that they always sum to one within the sample (as well as in 

expectation). If strata means are not correlated with strata weights, 
I 

normalizing the weights will result in unbiased estimates with lower vari- 

ance. 

In terms of estimating the variance, we used the variance under a 

slmple alternative one-way stratification as an upper bound estimate. As 

indicated above, the results of Bryant et al. do not allow us to be sure 

that the BHJ procedure has a smaller variance than a one-way stratifica- 

tion unless strata population proportions are closely approximated by 

expected strata sample sizes. Dietz et al. do not provide information on 

this point. However, as discussed in Appendix B, it seems reasonable to 

use the one-way stratified variance as an upper bound in this case, espe- 

cially since for key measures inter-PHA variation was expected to be quite -

small. 

A.3 Sampling Households 


PHAs selected for the Demonstration were allocated Housing Voucher 


Program funds. Funding levels for the individual PHAs were set by HUD to 


support sample sizes that would offset differences in the probability of 


PHA selection and create approximately self-weighting observations at the 


individual level (subject to a minimum prospective sample of 100 Housing 


Voucher slots in each Demonstration PHA). The actual number of Housing 


Vouchers funded was determined by each Demonstration PHA's estimation of 


the number of Housing Vouchers that could be supported with these funds, 


given expected five-year program subsidy costs. 


The putative Housing Voucher slots were allocated by bedroom 


size. These allocations generally followed the PHA' s then-current 


allocation of Certificate units, with some additional slots allocated to 




larger unit sizes. These are shown in Table A.3. As indicated there, in 

f 

cases whete PHAs had adopted an apparently permanent polic;r f not issuing 


Certificates to some bedroom size, the allocation for this size was set to 


zero even if-the PHA had some recipients in these bedroom sizes from 


issuances prior to the current policy. In addition, the actual sample 


targets set-for PHAs also tended, where possible, to allocate a greater 


than proportional number of sample slots to larger or smaller than aveyage 

. - - +  

bedroom sizes in order to improve p&?ision for these groups. 


The Demonstration Housing Voucher slots were matched by an equal 

number of Certificate Program slots funded from the PHA's regular -
Certificate Program funds. These were called flagged Certificates to 

distinguish them from the rest of the PHA's Certificate Program. 

The sample of Demonstration households was then drawn from the 

regular flow of program applicants. Each Demonstration PHA normally 
-.: . -

accepted applications for the Sectioti.8 Existing Housing Program at 

' . I


various intervals. Some took applications each day; others once in 


several years. In any case, applicants were generally placed in a pool, 

rank-ordered by some combination of date of application, randomly assigned 

numbers, and/or priority group. As Certificate Program slots for a 

particular bedroom size became available, applicants of appropriate -.. . 
household size would be selected from the pool in order, verified 

eligible, and issued a Certificate. They then had some number of months 

in which to find a unit that met program requirements. If they succeeded, 

they became recipients. If not, their Certificate was reissued to another 
. .- -.-

family. 


The only modification to this process required for the Demonstra- 


tion was that instead of all selected applicants being issued Certifi- 
. - -
cates, they were randomly issued either a Housing Voucher or a Housing 

Certificate, depending on whether the last digit of,the'applicant's social 

security number was odd or even.: This continued until all of the Bowing 

Voucher or flagged Certificate slots in each bedroom size.category had . 
been filled. Once the Demonstration slots in any bedroom ~ize/~ro~ram' 

category were filled, the succeeding applicants were issued regular Cer- 

tificates. If a Demonstration Housing Voucher or flagged Certificate. 
- .. ~ 



TABLE A . 3  

CURREHT DISTRIBUTION OF SECTION 8 UNITS IN URBAN SAMPLE^ 


amere sites were no longer issuing Certificates in the same 

bedroom size category, these categories are set equal to zero and the 

current units in these categories allocated proportionately to other 

bedroom sizes. Actual current numbers are shown in parentheses. 




recipient terminated, then the next appFicant in that bedroom size cate- 

<.  , . . .> .. 
gory (with\the appropriate social security number parity) would be issued- 
. I ,-

Demonstration Housing Voucher or flagged Certificate, respectively. 1 


Not all those issued Housing Vouchers or Certificates became 


recipients. In order to speed the enrolFment process, PHAs issued more 


Housing Vouchers or Certificates than there ,were slots to fill. We were, 

2 , . r -

however, still able to associate each Housing Voucher or Certificate . 
holder with a particular slot. Issuances of Housing Vouchers and flagged 

Certificates were grouped by program, PHA, and bedroom size category and 

then within each program/PHA/bedroom size cell were ordered by date of 

issuance and, for issuances in the same day, by slot number.2 This pro- 
-,. . 

vided us with a sequential list of all issuances. Some of these expired; 

* -t .  

others became recipients. The issuances associated with filling the kth 

I . -

recipient slot (in a given program/PHA/bedroom srze category) are all 
. ,I '. - .J 

issuances between the ( k - ~ ) ~ ~  Simrlarly
and kth ;ecipient on the list. 

repeating i+=process using only issuances to a specific demographic group .. .I 

will identify the issuances to that demographic group associated with 

filling the kth recipient slot of that group. This sequencing in effect , ..". '  -. 
allows us to duplicate the process that would have occurred had PHAs in , 

fact issued Certificates and Housing Vouchers for each slot one at a time 


until they had filled all the available- program slots. 


The first Demonstration PHA, in San Antonio, began issuing Housing 

.* , - -

voucher.^ and flagged Certificates in,April 1985; the-last Demonstration 


PHA began issuing in ~ebruar~ The bulk of the PHAs started 
1986. 


Demonstration operations in either June/,July or September/October of 


I . . . .  - ,. 


? . .. . 
_ I  

'AS we expected with 20 sites, we had one PHA in which there was a 

very long run of even social security numbers. The problem this posed at 

the PHA is that its'rdes would not allow-it to skip ahead on the waiting 

list a+ issue for the other program. In order to maintain a calendar 

balance between.the two.programs, the current list of applicants was ran- 

domly-assigned.to the two programs by Abt Associates. The PHA issued 

Housing Vouchers and flagged Certificates according to the randomly 

assigned list and then returned to the even/odd rule when the list was 

exhausted. 


2 ~ issued. hew Housing ~o"chers 'or flagged certificates sequen- ~
~ s 

tial1y;using the hailable slot with the lowest identification number 

first. 


, s 



1985. Housing Vouchers and/or flagged Certificates continued to be issued 


as recipients terminate and openings become available. Data collection on 


issuances and recipients ended on September 15, 1988: 1 


A.4 The Housing Evaluation Sample 


Housing evaluations were conducted for samples of recipients in 


ten PHAs. This, section describes how these housing evaluation samples 

,dii  	 . . 

were 'selected. 


A.4.1 Selecting PHAs for Housing valuations 

One major use of the housing evaluations was in regression 


estimation of rents as a function of unit characteristics (hedonic 


indices). Since these estimates should ideally be developed separately by 


site, it was decided that each PHA included in the evaluation sample 
. 
should have at least roughly 100 recipient evaluations in each program. 

Given the total sample size of about 2,000 evaluations, ten PHAs could be 

selected. The 18 urban PHAs included in the Demonstration constitute a 

probability sample of large, urban PHAs, drawn for HUD by Westat, Inc. 

This sample includes 

1) 	 New York City and Los Angeles, which were selected with 
certainty to be self-representing. 

2) 	A sample of sixteen other urban PHAs drawn so as to assure 

that the sample would be spread over seven regions and four 

size categories in predetermined proportions. 


It seemed desirable to draw the sample of 10 housing evaluation sites in a 


way that would provide representative national estimates. Accordingly, we 


originally intended to draw the sample of 10 housing evaluation PHAs as 


follows: 


1) 	First we would include New York and Los Angeles. 


2) 	 Then we would draw a sample of 8 of the remaining 16 PHAs 

using the constraint that the marginal conditions used by 

Westat in drawing the original sample would continue to be 

met. 


'1n the fall of 1987 the data collection process shifted from 

monthly reports on issuances, new recipients, and changes in recipient 

status, payments, income, or address to summary reports on each issuance 

or recipient, which were submitted at termination or the close of data 

collection in September 1988. 




Unfortunately, due to the small samples allocated to some PHAs and 


variations in PHA startup, five of the 16 PHAs would not have had even 100 


recipients in each program when houslng evaluations were conducted. 


Collapsing PHAs to provide combined sites with enough recipients would not 


work in this case, s~ncethe sample size requirement was dictated by the 


need to allow for different hedonic coefficients in each location. 


Accordingly we had to draw the eight sites (in addition to New York and 


Los Angeles) from among the eleven sit-es with more than 100 Housing 


Vouchers. 


In such a situation, with in effect a large number of missing 


observations, it seemed inappropriate to pretend to impose a formal 


sampling strategy as if we could draw a probability subsample. At the 


same time, it 1s enormously useful in presenting information from samples 


in 10 PHAs to be able to present a single summary statistic for all 10 


combined. We selected the eight sites purposively and then developed 


national projections by assigning the weights of unincluded sltes to the 


housing evaluation sites that seem to be closest in character. We do not 


pretend that this is a rigorous procedure--none is available in this 


situation--but we do believe that it yields useful overall summary 


statistics, at least when combined with careful assessment of the extent 


to which results appear to vary across PHAs. 


Figure A.l shows the eighteen urban PHAs included in the 


demonstration, by region and size category. PHAs in parentheses are ones 


which were excluded because they had fewer than one hundred Housing 


Voucher recipients at the time of the housing evaluations. The weights 


shown by each PHA indicate the number of Section 8 recipients represented 


by that PHA in the overall Demonstration sample. 


Table A.4 shows the 10 PHAs selected for the housing evaluation 


sample and the weights allocated to each sampled PHA. 


A.4.2 Samples of Recipients within PHAs 


The samples of housing evaluation recipients within the sampled 


PHAs were developed as follows. In each sampled PHA, all recipients as of 


June 1987 who had been issued Housing Vouchers or flagged Certificates 


prior to November 30, 1986 were divided into the four groups defined by 


the two programs and by whether or not the household had moved from its 




FIGURE A.l 

URBAN PHAs IN THE DEWSTRATION 

I (Number 

4,000 


S e l f - t o  


I R e g ~ o n  Rep resen t~ng  8,000 


New England 

New York/New Jersey New York C l t y  
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Southeast 
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(New Haven) 
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w=14K 
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TABLE A.4 


PHAs SELECTED FOR THE HOUSING EVALUATION SAMPLE 


Deemed to Represent Weight 

Sample Site Included in The Following Sites in 

Housing Evaluation Sample The Sample Number Percent 


Atlanta Atlanta, -Pinellas 38K 13.3% 

1.0s Angeles Los Angeles and San Diego 47K 16.3% 

Minneapolis Minneapolis, Cleveland 25K 8.6% 

Montgomery County Montgomery County, plus % of 22K 8.2% 
(Boston, New Haven, and Buffalo) 

New York City New York City 39K 13.7% 

Oakland Oakland 22K 7.8% 

Omaha Omaha, Dayton 22K 7.9% 

Pittsburgh Pittsburgh, plus % of (Boston, 20K 7.3% 
New Haven, and Buffalo) 


San Antonio San Antonio, Houston 


Seattle Seattle 




pre-program address. Recipients within each group were randomly ordered 

and the first 50 selected for evaluation. .In cases where there were not 

enough movers (stayers) in a program to provide 50 cases, the unused 

sample was allocated to the other mover/stayer stratum within the same PHA 

and program. Stratum weights were based on the proportion of-recipients ' 
.! 

.& -. "--.in each stratum (Table A.5). 


The final samples are shown7in'-Table A.6. As shown there, 1;998 


recipients were assigned for evaluation. Although these cases were, 


checked with the PHAs within a few months before the evaluation began, by 

*r. .  

the time of the evaluation, 134 had tkriinated from the program and so 

were dropped from the sample. Of the remaining 1,864 cases,, 95-per&Xt, 

or 1,770, were completed by RTI. The 94 cases remaining in the sample 

were not completed for any of a variety of reasons--in most (64) cases.' 

because the program recipient refused to allow the evaluation. , .. 
The 1,770 cases form the basic data set used in the analysis. One 


) i 

important part of the analysis involves the estimation of hedonic indices 


based on regression of unit rents on various-housing character?sticg;- he 


sample of evaluations with data on all relevant characteristics was 1,616. 

." 

3 . 
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TABLE A.5 


STRATUM WEIGHTS FOR HOVER STRATUM 


-Site 
Atlanta 

Los Angeles 

Minneapolis 

Montgomery County 

New York City 

Oakland 

Omaha 

Pittsburgh 

San Antonio 

Seattle 

Housing Certificate 

Voucher Program Program 


0.801 


0.700 


0.570 


0.733 


0.351 


0.843 


0.652 


0.774 


0.918 


0.693 




OVERALL 


Assigned 


Eligible 


Completed 


Hedonic Equations 


BY PHA 


-Site 
Atlanta 


Los Angeles 


Minneapolis 


Montgomery Co., MD 


New York City 


Oakland 


Omaha 


Pittsburgh 


San Antonio 


Seattle 


TOTAL 


TABLE A.6 


HOUSING EVALUATION SAMPLE SIZES 


No. Cases No. Cases No. Cases No. Cases Response 
Assigned Ineligible Eligible Completed Rate-
199 172 

200 183 

200 183 

200 190 

200 195 

200 I95 

200 191 

199 178 

200 191 

200- 186 

1,998 1,864 
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APPENDIX B 


DATA SOURCES AND DEFINITIONS 


This appendix describes the data sources and basic variables used in 


this report. Various analytic variables derived from the basic set are 


described as they arise in the text. Three sources of data were used--various 


forms submitted by Demonstration PHAs on all Housing Voucher and Certification 


holders ind recipients, housing evaluations of the units occupied by a sample 


of recipients, and 1980 Census data on the tracts occupied by recipients. 


Each of these is described briefly below. 


Data from Demonstration Forms Submitted by PHAs 


Data from three sorts of forms submitted by Demonstration PHAs were 


used in this report--the Pre-Program Information Form (PPIF), the Housing 


Search Log (HSL), and the Continued Participation Form (CPF). 


The Pre-Program Information Form (PPIF) was used to' collect detailed 


information on the household characteristics and on the housing conditions of 


Families before they entered the Certificate/Housing Voucher Program. It was 


coapleted by PHA staff, in a face-to-face interview with a representative of 


the applicant household as part of the Section 8 certification process. The 


interview was held before the applicant has been briefed as to which program 


they would be participating in. 


The Housing Search Log (HSL) was used to track the family through the 

housing search process. The HSL was completed when a family was successful in 

finding a unit or when the Certificate/Housing Voucher expired or was surrend- 

ered. The HSL reflects PHA contacts with applicants or landlords and services 

provided on behalf of the applicant during the search process. It also lists 

information on units submitted by the family for approval, the results of 

inspections, whether the certificate/Housing Voucher holder eventually became 

a recipient, and, for recipients, data on rent and housing assistance 

papents. 


The Continued Participation Form (CPF) was used to track recipient 


families after a successful housing search. A recipient family, given no 


changes in family circumstances, income, or other factors, is followed up on a 




.CPF one year after the contract has been signed. There are five instances 


when Abt Associates would receive a CPF: (a) annually, (b) interim, when a 


recipient reports changes in income or family circumstance, (c) when a 


recipient moves to a new unit, (dl when utilities have been adjusted, or 


(el when a recipient terminates from the program. 


Processing, Cleaning and Tracking 


Completed forms were sent to Abt Associates by the PHAs. The forms 


were immediately logged into a monitoring system, which was used to provide a 


master list for the data base and to track the timely receipt of forms once a 


Certificate/Housing Voucher had been issued. In particular, PHAs were sent 


monthly lists of households that had been issued a Housing Voucher or 


Certificate'and for which various subsequent forms had not been received on 


schedule. Forms were then entered and:-erzamined for missing, out-of-range, or 


internally inconsistent values. An error listing identifying problem cases 


was prepared once a month and sent to the.PHAs for resolution. Cleared forms 


were accumulated in separate files. 


Cases with completed PPIFs, HSLs, and CPFs were periodically merged to 


permit further data cleaning based on comparison of information across the 


three forms. In particular, payments and recipient rent information from the 


HSL and CPF were compared with income and household size information in the 


PPIF to assure that they were consistent. Inconsistencies were sent to the 


PHA for resolution. 


Not all of the information from such comparisons can be used, however. 


For example, there were sometimes errors in the recording of FMRs or Payment 


Standards. Although Abt Associates was generally notified of changes in 


these schedules, the exact point at which they become effective cannot be 


perfectly established from the forms. The procedure used is to identify 


points around the dates on which FMRs were changed at which the incidence of 


rents above the FMR ceiling (1.1 time the FMR) increases. This is used to 


identify the point at which the FMR change is effective. This date is usually 


checked through review of PHA records. Changes in Payment Standard for the 


Housing Voucher program are much more easily identified, since they yield an 


apparent error in the payment calculation exactly equal to a change in the 


Payment Standard. 




Unfortunately, since the information available for identifying errors 


in FMRs or Payment Standards is not the same for the two programs, it cannot 


be used to correct data, but only to estimate the extent of errors in the 


data. Similarly, errors in recording gross rent will show up in an inconsrs- 


tent payment calculation for the Certification program, but not for the Hous- 


ing Voucher program. Again, the rent information cannot be corrected on this 


basis, since to do'so could introduce bias in the comparison of the two pro- 


grams. 


We were able to use comparisons to identify possrble errors'in 


recorded income. Household net income sometimes changes between a recipient 


household's PPIF, completed at application, and its HSL, completed when the 


household becomes a recipient. If PHAs failed to note changes in household 


circumstance on the HSL, this led to inconsistent recGpient payment, rent, and 


income data. Such cases were identified by comparing the subsidy recorded on 


the HSL with the calculated subsidy based on PPIF household size and income 


information and HSL information on recipient gross rent. Inconsistent cases 


were sent to PHAs for resolution. 


The key variables from these forms used in this report are: 


Household Size (HHSIZE): 


This variable is the number of household members for whom a subsidy is 


being requested. BHSIZE is not always the number of individuals residing in 


the family's house/apartment when the Certificate/Housing Voucher is issued, 


which may include attendants, foster children and other individuals who are 


not related to the head of the household. HHSIZE can also include individuals 


that are temporarily absent and plan to return. 


Birthdate (BDATE): 


This variable is the birthdate of the head of household. It is 


entered as MM/DD/YY. 


Race/Ethnicity (ORIGIN) : 

Applicants were asked separate questions on the PPIF relating to eth- 


nicity and race. These are combined as follows: 


1) 	 A11 households identified as hispanic are classified Hispanic, 
regardless of race. 



2)  All non-Hispanic households are classified according to race, 
using the following categories: white, black, American Indian, 
and Alaskan Native, Asian or Pacific Islander.' In this report, 
racial categories were reduced to white, black, and other ?in-
ority, reflecting the small numbers of households in some 
individual categories. 

Payment Standard (STANDARD or FMR): 

This is the dollar amount of the ~iiymentStandard applicable to a 

Housing Voucher holder when the Housing Voucher is issued or the FMR applica-

ble to-a Certification holder when the certification is issued. Atthe begin-

ning of the Demonstration the Payment Standard equaled the Section 8 Fair Mar-

ket Rent schedule. Later the two schedules diverge. 

Income Variables (TOTINC) 

Total income is defined as the sum of: 
. . . SALARY (the total dollar amount of wages, salaries, ties, commis--

sions, and other earned income, as projected for the next year to 
L - , determine eligibility) .+ 

i SOCSEC (the dollar amount of Social Security benefits, veterans 
pensions, military retirement, and income from other pensions/ 
annuities, etc, as projected for the next year to determine eligi-
bility) 

WELFARE (the total amount received from Aid to Families with 
Dependent Children (AFDc), General Assistance, Supplementary 
Security Income, or Tribal Welfare, as projected for,the next year 
to determ~neeligibility) 

ASSETS (total income from assets-interms of interest,+d,ividends, 
rent and other income from net assets, as projected for the next 
year to determine eligibility) , ,  

OTHINC (the srim of all other income, including alimony, child 
support payments, educational benefits used for subsistence, 
earned income tax credit, unemployment compensation, and net 
income from operation of business, as projected for the,next year 
to determine eligibility. 

Deductions (DEDUC) 

t hi; variable is the Total Deductions from annual income and includes 
$480 for each minor (excluding head or spouse); medical expenses in excess of 

three percent of annual income; cost of allowable child care and allowable 

care attendent/apparatus for handicapped or disabled; and $400 for households 

headed by elderly, handicapped, or disabled. 



-- 

Net Income (NETINC) 


This variable is calculated by subtracting DEDUC (Total Deductions) 


from TOTINC (Total Family Income) leaving the Total Adjusced Income. 


SUBUNIT: 


A household is categorized as a subunit if it lived with another 


family (parents, friends, relatives) before becoming a recipient. 


Pre-Program Contract Rent Paid by the Applicant Household (FRENT): 


This variable is the monthly dollar amount the family pays for rent. 


It does not include the cost of utilities that are paid directly by the 


family. 


Total Contract Rent Paid for the Pre-Program Unit (TOTRENT): 


This variable is the total rent paid to the landlord in the pre- 


program unit. It does not include the cost of utilities if they are paid 


separately. It includes any amount paid regularly by the enrolled household, 


by others sharing the same unit, or by a friend, government agency, church or 


other organization toward rent. 


Intention to Move (INTENT): 


This variable determines if a family would rather stay, move or does 


not care if given a choice by the PHA. 


Number of Bedrooms (ABTBED): 


This variable equals the number of bedrooms a family is eligible for 


and is determined by the PHA. 


In addition, the HSL and CPF are used to determine recipient rent and 


income at any point in time. Key variables are: 


Recipient Contract Rent (CONRENT): 


This variable is the total dollar amount paid to the landlord or owner 


for rent. Contract rent does not include utility cost directly paid by the 

tenant. 

Utility Allowance (UTIL): .. 

This variable is the utility allowance for utilities paid for'directly 


by tenants. It is used in calculating Gross Rent and is not an actual payment 


to the family or landlord. 
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Recipient Gross Rent (GROSSR):' 


This variable is the recipient gross rent, which is the sum of con- 


tract rent (CONRENT) and any utility allowances (UTIL). 


Amount of Subsidy (PAYMENT): 


This variable is the total payments by the PHA including both payments 


to landlords and any reimbursement-paid to recipients for utilities. 


TOTAL INCOME 


This variable is the Total Family Income as of the most recent recer- 


tification. 


It should be noted, however, that the dates entered on these forms are 


not always the effective date of the form (as opposed to the date the form was 


completed or the date paperwork for a change--such as a new contract--was com- 


pleted). Because of this, considerable matching on addresses and other infor- 


mation was used to establish the current information for an inspection unit. 


There may still, however, be some cases where the rent information from the 


program will not exactly correspond to the rent in effect at the exact date of 


inspection. This can happen if, for example, program records show a change in 


rent shortly after or shortly before inspection. 


For most purposes such errors in exact timing make no difference. It 


is difficult to argue that the rent charged for a unit in one month is more 


clearly the "true" rent than the rent charged when the lease is renewed-a 


month later. Problems in timing did, however, confuse one special comparison.. 


In addition to the information available from program.records, we also col- 


lected information from recipients on how much they paid for rent out of their 


own pocket. These questions were asked in order to see whether there was evi- 


dence that Certification program recipients might be evading the program lim- 
. . 
its on rents by making side payments to landlords. 


1 

As expected, the amounts cited by respondents sometimes differed 


dramatically from the amounts shown in program records. Examination of dis- 


crepancies indicated that in some cases respondents were clearly giving the 


total contract rent as opposed to what they personally paid. We also sus- 


pected that teiants might pay rent more often than monthly and gave that 




-- 

amount rather than the amount paid monthly. Accordingly, we tested discrep- 


ancies in order against the program record for: 


-- tenant payment 

-- tenant payment minus any utility reimbursement paid to the tenant 

contract rent 

-- tenant payment plus utility allowances 
-- tenant payment plus utility allowances minus any utility 

reimbursement paid to the tenant 

-- gross rent 


We then, for each of these categories, tested against the possibility that the 


payment reported was made: 


-- monthly 

-- semi-monthly 


-- bi-weekly 


-- weekly 


We then took all the cases where recipient-reported rent differed from agency 

records and assigned the error to the first category for which the discrepancy 

was less than $ 5 .  By considering only cases where either the discrepancy was 

less than $5 for monthly rent payments or was not less than $5 for any 


category, we eliminated cases where a plausible mistake would account for the 


discrepancy. In fact, only 57 of 1,715 observations fell into the plausible 


mistake categories--41 because the response involved contract rent or some 


other quantity than tenant payment and 16 because the response involved a 


less-than monthly time period. 


The remaining 1,658 cases still involved some large discrepancies. 


However, the majority of the cases showed no discrepancy and 80 percent of 

recipients had discrepancies of less than -+ $16 in both programs (including 

zero). Most important, the average discrepancy was small and almost the same 


in both programs. Thus, there was no evidence of substantial side payments by 


Certificate program recipients to get around program limits on rent. 


It is, of course, possible that real differences could be lost in the 


noise created by a few large errors. To test this, we compared discrepancies 

1 -

after eliminating those with -absolute "aiues greater than $100 per month as 




B.2 

probable reporting errors. As shown in Table B.1, the two programs still had 


very similar and small average discrepancies. 


Housing Inspections 


Under subcontract to Abt Associates, the Research Trlangle Institute 


(RTI) conducted housing quality inspections between August 24, 1987 and 


January 1988 on a sample df 1,999 cases drawn by Abt Associates. 


Selection Criteria , . 

An initla1 sample of 2,500 families was drawn across the 10 inspe.ction 


sites. Each site was sent a list of 250 participants to be reviewed. PHAs 


were asked to review the a'ddresses of the families selected for inspections in 


each site. PHAs were asked to correct or update addresses, and to provide 


telephone numbers and other useful information, such.as a contact p:,rson for 


those families that did not speak English or had other disabling conditions. 

,.. 

A final sample of 200 families (100 ~ d h b i n ~  
Voucher and 100 Flagged Ge'rtifi- 


fates) was drawn for each of the 10 sitei. A tape containing all necessary 


informatiotl (including Abt identification number) was provided to RTI, which 


prepared the labels to be affixed to each blank form. 


Another set of address labels was prepared by Abt Associates and-sent 


to PHAs to facilitate their task in mailing a letter to families in the sample 


to explain the upcoming inspection activity. The names of the two interview- 


ers hired in the sites were included in the letter, so that families could 


recognize the interviewer's name when contactel! for setting up an appointment. 


Training 


Training for the Inspection Form took place in St. Louis from July 20 


to July 23, 1987. Twenty-two evaluators and two regional field supervisors 


attended the training. The training, conducted jointly by Abt and RTI staff, 


consisted of classroom sessions in the morning and field practice in the 


afternoon. Eight units were visited during the training. The units were 


chosen to cover dwellings of different types (single family vs. apartment 


buildings), of different age (pre-war vs. new construction), and of various 


conditions. Units of lower quality were used to illustrate deficiencies such 


as electrical hazards, structural or surface deficiencies, etc., while higher 




TABLE 0.1 

CDMPARISON OF M E  TENANT PAYMENT 
AS SHOWN ON PROGRAM RECORDS AND AS REPORTED BY THE TENANT 

Mean Standard 
Discrepancy -Error t-Stat~sttc 

All Recipients 

Hous~ngVoucher Program 

Certificate Program 

Difference 

Recipients with Absolute 
Olscrepancies of Less than $100 

Housing Voucher Program 

Certificate Program 

Difference 

** = sign~fcant at 0.001 level 

= signlf cant at 0.05 level 

+ = significant at 0.10 level 



quality units contained amenit~es that must be reported on the form. 


During the trainlng session, all interviewers' work was reviewed for 


accuracy. Later, issues and questions raised by interviewers, Abt and RTI 


were discussed in a memorandum which was sent to all field supervisors and 


evaluators. 


The numerous variables derived from these evaluations are presented in 


the text and Appendix E as they arise. A complete copy of the instrument is 


included as a supplement to this Appendix. 


B . 3 .  	 Census Tract Coding and Data Collection 

The purpose of this effort was to attach 1980 Census information to 

each recipient's Census tract of origin (PPIF address), and tract of des- 

tination (inspection unit). The address of the inspection unit was taken from 

RTI inspection address and the original Abt address sent to RTI.. For tracts 

of origin the Pre-Program Information Form (PPIF) provided the necessary 

address information. 

The sources used for coding the tracts were Census block level maps, 

appropriate city-level maps, oddleven street conventions for each city, city 

planning offices, and PHA site inspectors. The oddleven street conventions 

for each city were used to determine applicable tract numbers when a street 

was on a tract boundary. There were some uncodable street addresses, where a 

PPIF address fell outside of the SMSA definition, the inspection address was 

in a new development and did not appear on the Census block-level maps, or the 


address was unidentifiable by all of our sources. 


Census Descriptors 


For each site data was collected and keypunched for 29 tract level 


variables. The source used was tract level information from the 1980 U.S. 


Census (PHC80-2-260) of Population and Housing. 




Data Issues 


The Census does not report tract level information for tracts which 


are extremely small. In these instances variables in the Census descriptors 


have missing values. For the purposes of data base construction, missing 


values were recoded to zero (0). It should be noted for most variables in 


this report, entering zero for very rare events yields the appropriate value. 


In addition, some of the tracts appeared as tract splits in the maps, 


but were not reported as a tract split in the 1980 Census data. In these 


cases data for the whole tract data were used. 




SUPPLEMENT TO APPENDIX B 


HOUSING EVALUATION FORM 




m ~ ~ ~ O N 

CMB No. : 25280125 
Explres: 12-31-87 

I ~ 

NOTICE. A l l  in fomt ion  on this  form wtuch d  d  pemut ldentlfication of the m d r v 1 b l  d l  be held m 
s t r i c t  confidence, nl*be used only by persons engaged m and for the purposes of the survey, and 
d l  not be drsclosed or  released t o  other persons. 

PARTA. xanPnXC IIINI?FCATION PART B. ADDRFSS CORRECTION 

PLACE LAB& HERE 
No. Street Apt.# 

C ~ t y  State Z I P  

l)rpe of 

Contact ResultslNotes Code* 


am TC 
P W 

W T C  

P W 

am T2 
P W 

* m5llX OOEES: (DmUABOVE) ElML CCDS: (CIRCIl:ONE) 

01 No Action Taken 10 Inspection m l e t e d  
02 PgpointnEnt X?i& ll No Eligible Respondent H a r e  
03 No Respondent Hare after Repeated Vlslts 
04 Refusal 12 RefusallExterior Only 
05 Breakoff l3 BreakoffIPaxtial Data 
06 Language Barrier 14 Language bier 
07 Reqmdent W, Ulable To Locate 15 Respondent W,Unable To Locate 
08 InspectlmlIntervrau Partially Ccmplete 16 No Longer a Recipient 
09 OCher (SPECIFYIN NOTES ABOVE) 17 Other (SPECIEY IN NOTES ABOVE) 

NLMBERoF--: 

Other Roans Hallways Kltltchen 
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PART C. RDmRD OF UUIS (c'ntilnl€d) 

Type of 

Day of Week Date T m  Contact Results/Notes Code* 


STATEXENT OF INFORMED CONSENT 


READ THE FOLLOWING STATEMENT TO THE RESPONDENT BEFORE BEGINNING THE INSPECTIONIINTERVIEW. 


Hello, I'm (YOUR NAME) from the Research Triangle Institute. 

We're conducting housxng lnspectlons and interviews for the U.S. 

Department of Houslng and Urban Development. This study wlll 

provide the data necessary to evaluate the Sectlon 8 Certificate 

and Houslng Voucher Programs. I would llke to conduct an mspec- 

tzon of your (HOUSEIAPARTMENT) and then ask you a few questions. 

There are no known risks or dlrect beneflts to you for partlclpat- 

ing 1n thls study. You may be assured, however, that your parti- 

clpation 1s greatly appreciated and will be helpful to those re- 

sponslble for houslng plannlng and pollcy. All of your answers and 

any lnformatlon collected that would permlt your identification 

wlll be held in strict confidence. Your partlclpatlon in thls 

study is strlctly voluntary, and there are no penalties for your 

refusal to participate. 




PART A: EDIDIN: D F S 

1. lximJXmm 

While hcrre .............................01 

Shack (shotgm or other) ................02 

Single family detached..................03 

Slngle family nuhouse.................04 

W l e x  or 2 f d y......................05 

3 or 4 family ...........................06 

Slngle family c m r t e d  .................07 

Tenenent................................08 

Garden apartmnt or other nultr-


family 4-story or less .................09 

High rise-* re than 4 stories..........10 

Mixed use--- 11retail  w i t h  


dwelling m i t s  .........................11 


2. -ALEOFSJRLX3NRE 


1919 or prior (pre Wrld War I).........1 

1920s, 1930s. to  1945 M r l d  ?&r11) ...2 

Post Wrld War I1 to  1959...............3 

1960s: 1970s; 1980s .....................4 

Nn*. less than ane year old .............5 


3. ~ I I ) C A 3 1 C P I O F ~  

Baserent aparhrent - belw grade ........00 

First floor or basarent walkout .........01 

Attic...................................55 

Other flwrnur&r ................. 


4. FIKmARFAOFmIIJxm 

(masure and code in sqgare feet) 


A. CODE =RE EWECRG 'ME DELLING UNIT OR 
ImRG m m s m m. 

a.Garage........................1.........2 


b. Covered off-street parking....l.........2 

c . Uncovered off-street parlung..l.........2 

d. Cutdoor mhnhg pool .........l.........2 . 

e. T d s  ccurt.............:....1.........2 

f. b t i m  man.................1.........2 

g. Indoor mhnhg pool ..........1.........2 

h. Sarmalsteaamwnlhot tub .......l.........2 

i. Garbage disposal..............1.........2 

j.Dishwasher....................I......... 2 .  


k.M i c m.....................1.........2 


1.Air c c n d i t i w  equiprent ....1.........2 

m. -t smerlseptic tank 


problem......................1.........2 

n.Recent suerlseptic tank 


problen......................1.........2 




N ~ ~ 

PAKT B: M AIEAS-MILTI-FAMLYONLY 

OMPLFLE OXY IF lMLlJX UNIT TlPE (TDX 1. PAGE 1) IS CDDD 06-11. olEwursE,CO PART C. 

1. awfNENIRANTEIIW 6. DXE.  JBXW, ORMISSBG STEPS ORHMCBSLS 

Present ............................... 1 

r n ~ Y ~ I 

Not Present. ..........................2 
 Yes..................................1 

2. 	ExlmtXx SmxITY NOT No ...................................2


P R E S E N T P F E x m  
a. 	Securi: y guard/reception No stauways ........................ 3 


desk/dcam. ................I.........2 7. ELES!A!EEkUlKUG 


b. Intercan w i t h  televislm. .....l.........2 Yes..................................1 

'c. Interccm-voice d y . .  ........l....:....2 No................................... 2 


3. 	 M I N l 2 m A t m ~ A T W ~  No elevator .......................... 3 


Yes.. ................................1 8. ~ a M l W ~ F A C I L I T l E S  

NOT


No...................................2 

PRESm PRESENT 

4. 	 COM)rrIcNOP(*mlNAREAS a. Social service 

(Halls, entryways, staircases or other 	 facilities...................1........ .2 


ccnntn areas) b. Fancy foyer w i t h  extra 


No plblic areas. .....................1 &ties. ...................I.........2 


Presence of a health or safety c. Shared or private storage 


hazard. ............................ .2 area.........................1.........2 


Scrre elerents need replacmmt or d. Cmmience stores in 


repair..............................3 whg ....................l........ .2 


elerents need c o m t l c  e. Rrnctim rcun.. .............. .I.........2 


repair--shew deferred mintemme.. .4 f . Indoor swinnung pool.. ........l.........2 


All elerents' in gccd condition.. .....5 	 g. Sauna/steamrm/hot tub.. .....l.. .......2 


A U  	elerents in superior cmditicm.. .6 


5. 	 I U L U . A N D S P A Z I W I Y ~ ~ A M )  
W)RK;[PX; 

No hallways or stairs ................1 

Light present-not working. ...........2 

Llght present-working. ...............3 




1 

2 

3 

4 

5 

Yes ...................................1 


A t  least lwindcw .not operable ......2 


A t  least 1- .operable..........3 


Windcws designed not to be opened.....4 


3. ATIFAST2(UILFISoRlaTILETAM) 
1 ~ ~ P R E S W f A N D ~ 

Yes...................................1 


No....................................2 


4. E v l n N x O F ~ c 4 L ~  


Yes...................................1 


No ....................................2 


5. ~ O O N D I T I C N  


Irmediately hazardous conditions......1 

Serious defects .......................2 


Surface defects .......................3 


Comtic defects ...................... 4 


Like ~ E W(may require cleaning) .......5 


6. T3ILZLaxmTIMJ 

Irmediately hazardous conditlm ...... 

Serious defects ....................... 

Surface defects ....................... 

CosretlC defects ...................... 

Like ~lew(nay require cleaning) ....... 


B. Area (square feet) 

7. F11)3ROCNDrPIW 


Iwediately hazardous conditim ......1 

Sericus defects .......................2 


Surface defects .......................3 


Corntic defects ......................4 


Like-new (nay require clearung) .......5 


8. A I r m m a L n :  NOT 
PFEmn PRESm 

a.High quality walls or 


wall coverings ...............1.........2 


b. High p l i t y  ceilings .........1.........2 


c .High quality floors or 


floor coverings ..............1.........2 


d.b&ing fireplace/ 


Franklin stove ...............1.........2 


e. Bilcony/patio/dedc/porch......1.........2 


f . Specla1vnndows and doors.....l.........2 


g. Special built-in lighting.....1.........2 


h. Wlilt-in shelves/bookcases/ 


cabinets .....................1.........2 


i. Other additional features .....l.........2 


(IT=.LIST BELOW) 



I 

A. D h i c n s  (length by width) 	 B. Area (square feet) 

Kitchen area cnly.. ................1 	 Shews severe war.. ............l 

Separate kitchen.. .................2 	 Shews nderate war............2 


2. 	 W I M X l C T ~ A M ) O A X A B r n  Good or like-nex c h tion..... 3 


Nowindcw..........................1 9. DISPOSAL IN SINK--corn IN ITPIA5A, 


A t  least 1 windcw - not operable.. .2 P m  1. 


A t  least 1windcw operable.. .....3 Not present ....................1 
.-
W i n d a s  designed not to  be @..4  	 Present........................2 


3. 	 A T L E A s P ~ ~ ~ I L E ~ ~ ( w ~ ( u I I E T ~  10. DISWLSBEX--CODE IN ITPIA5A, PAGE 1. 

1 I ; r r a r p o a U R E - A M ) q  ' 


None...........................1 


Portable.. .....................2
Yes.. 	............................. .1 . 

Built-in.. ......................3 .
No. ............................... .2 


Il. Ram-	 . .4 .  i 3 v l m a O F - ~  

Yes ................................1 	 Nqt present............... .....1 


Present - wrking.. ........2
No.................................2 -

5. vmnlmrm SYmM 	 Present - wrking. .............3 


Not present ........................1 . 12. .mm OB RAW3 


hesent - Mt wrking.. ............2 . Not present ....................1+GO TO Q14 


Present - wIicmg. ...............,.3 .. 	
Present-not wrking.. ..........2 


6. 	 B O T A N D C C & D ~ ~  Present - wrking. .............3 


None............................;..I . Not observable.. ..........~.....4 . 

Cold d y.......................... 2 U . ~ o F ~ m O B ~ 


Hot d y...........................3 Free standing and separate 


Both...............................4 fran c a t e r  top.. .............l 

* 	 . . 

7. KLTCBM slxz 	 Free standing and butts 

~ o tpresent.. ......................1 + a) TO ~ 1 0  c a t e r........................2 


Present .not camected ............2 Built into ca ter top . .  ........3 

. . .  

Present .badly camected.. ........3 


Present .pmperly camected. ......4 . 




14. OONDITION (Rate Wrse) 


Ncne.................................. 1 


Shcws severe mar  ..................... 2 


Shows &rate m a r...................3 


Good or like-nm ccndition ............4 


15.lTE5EXX OF CABINET5 


Yes...................................1 


No....................................2 


16.('EII;DX;OONDITION 

Bmdiately hazardous ccmditlans......1 

Sericus defects ....................... 2 


Surface defects .......................3 


cornt ic  defects ......................4 


Like nm (my require cleaning) .......5 

17.X4l.L 0CM)ITICN 

Innr?diately hazardcus ccnditians......1 

Sericus defects .......................2 


Surface defects .......................3 


Corntic defects ......................4 


Like n m  (my nq&e clecleanmg).......5 


18. l T D X ~ U 4  


InmAiately hazardous caditians .....t l  


Sericus defects .......................2 


Surface defects ..'.....................
3 

Corntic defects ...................... 4 


Like n m  (my require clearung) .......5 


19.AIP)ITIONALm: NOT 
PRESENT rmESFiV 

a. Eating cmter/breakfast 

b.Pantry........................1.........2 


c.N1 backsplash a t  c m t e r  ....l.........2 


d. RHlge hood....................1.........2 


e. m l e  oven or 


s~lf-cleaningoven...........l.........2 


f.Micrcxmve.....................1.........2 


COLE I N  ITEM A5A. PAGE 1. 

g. Ruble sink ...................1.........2 


h.H l g h  quality ceilings .........1.........2 


i.High W t y  walls or 


wall coverings ...............1.........2 


j . High quality floors or 


floor cwerings .............1.........2 


k. Kigh quality kitchen 


cabinets.....................I.. .......2 


1.Wow fireplace1 


Franklin stove ...............1.........2 


m.Balcmy/patio/deck/porch......1.........2 


n. Special windcws and/or doors ..1.........2 


o.Special-built-in lighting.....1.........2 


p. Special storage area(s) .......l.........2 


q.Other add i t iml  features .....l.........2 


(IFPRESEEfi. LIST BFUW 




A. D m i m  (length by width) m a  
1. JxmmM TYPE 


Separate roan .inside unit  ...........1 


Separate roan .cutside mt..........2 


Scattered facili t ies ..................3 


2. x x i m 3 r ~ A N D o m m  


No window.............................1 


A t  least 1WXXICN.not operable ......2 


A t  least 1win& .operable..........3 


Windcws designed not to be opened.....4 


3. ~ L Z ~ S T ~ ~ ~ L F P S O R ~ O ~ Z E P A N D  
1 ~ n x l u R E ~ A W ~ 

Yes...................................1 


No ....................................2 


4. Emmc3OFmALHAZARDS 


Yes...................................1 


No ....................................2 


5. VENPIIATICN SYSW 

Not present ...........................1 


present - not maung.................2 


present - mrking.....................3 


6. FLIP;~Im m  
Ncne. or present not private. 

w&m.or not .......................1 


present. private .not mrkbg  ........2 


Present. private .mrking...........3 


Workixg ccnditicn cannot be 


determined...........................4 


7. T O B O R ~ W I R K I K :  


Not present ...........................1 + GO TO Q l O  


Neither mrking .......................2 


be .  but not both. working ............3 


Both mrking ..........................4 


B. Area ( s w r e  feet) rn 
8. ON 


Not waterproof anywhere ............... 1
.. 
Flwr or tublshaer area & 


i s  waterproof ........................2 


Flwr and tub/shaer area are 


waterproof......................3 


Flwr and tub/shmr area 


waterproof have superior 


waterproof mterrals ................. 4 


9. aaVDITICNOF~AWSEAIS 


No grcut or seals .....................1 


Severely worn or missing ..............2 


Wderate war.........................3 


Good ccnditim........................4 


10.WSBSIN OR LAVA!KXY 

Not present ...........................1 


Present - n o t  camected ...............2 


Present - badly connected .............3 


Present .properly colmected ..........4 


ll.OWDITICN OF FCCmRES (Ratemrse) 


Shovs severe war.....................1 


Shews rmderate wear ...................2 


Good or  like-newccnditim ............3 


12.a x L l l s  CCNDITICPI 


Iwediately u r d o u s  ccnditions ......1 

Serious defects .......................2 


Surface defects .......................3 


Cosl~tiC defects ......................4 


Like new (my rep i r e  cleaning) .......5 




U.w CWDITION 


Irmediately hazardous c d t l o n s  ......1 


Sericus defects.......................2 


Surface defects .......................3 


Co91~tic defects ......................4 


Like w (my require cleaning).......5 


14.RLXR aM)ITICN 


Lmrrdiately hazardous conditicns......1 

S e r b s  defects .......................2 


Surface defects .......................3 


CoSret1c defects ......................4 


Like rn (my require cleaning).......5 


15.ACe,ITJ.CWL EWKRB: NOT 
PRESm PREsm 

a. Jacuwi/whulpwl bath........1.........2 


b. Special feature &aer........l.........2 


c.W t - i n  heat lanp w i t h  


t k r....................... .1.........2 


d. Wall-size mirmrs .............1.........2 


e.Glass door rm tub/shcwer......l.........2 


f . Separate dressing area........1.........2 


g.Euilt-invanity table .........1.........2 


h. Double sink. tsm sinks. or 


other special lavatories ....1.........2 


i.Other a&tianal features.....l.........2 


(IF =. LIST m-'m 




. . 
( 3 	 I 


A: D-icns - (length by width). . . ... 
1 
 ', 

B: -(square feet) 

-

Bednxm...............................1 

. . 

Dining rcwm...........................2 
, . 

, Secrnd living m / f w i l y  roan/ 


parlor...............................3 


Dn/playroan/TV r~~mIl~braryloffice.. 
.4 
.. . . .  
UNlsep.or, storage m.................5 
. .  .A 


Utility rpcpJlaMdry rwmlwo~shop....6 

Other =-sleeping nxm (SPECIFY). ....7 


. .. . 

2. P R N m  

Not private ...........................1 

A 


Open plan or loft.. ...................2 


Private ............................... 3 


3. 	 R M M ~ C N  


&in bdy of mit .....................1 


Finished attic.. ......................2 

.. Unfinished attic.. ..................,. .3 
. . I  


Finished .. ...................4
baserent.. 


. Unfmished basenent ...................5 


. CQNerted garage.. ...........,....... .6 


Ehclosed year-round porch.. ..........-7 


A t  least 1wmdcw - not operable.. ....2 


A t  least lwindocv - operable..........3 


Windows designed not to be opened.. ...4 


5. A T ~ ~ ( ] U I L F P S O R ~ O ~ C F P ~,' 

lUm??IxmRE~AND-

. -

Yes................................... 1 


No ....................................2 


6. 	 ~ O F ~ C A L B A Z A R C G  


Yes................... .................1 

No ....................................2
*,. % 

7. C E n n G m m  
,. 

srmediately hazardou~ccnditions..:...I 

- .-

Serious -defects.. .....................2 

-.. . 

Surface Gfects.. .....................3 

- .  

Coso~tic'defectf......................4 


Like new (my require c l e i h g ) .  ......5 


8. MUuM)ITI!X 

. .kn%kately hazardous ccm&tik.. ....l 

Ser~cus defects.. .....................2 


Surface defects.. .....................3 

Corntic defects.. ................... .4 


Like ~ E W(my mqaim cleaning).......5 


9. 	 muM)ITIrn 


Irmed_lately hazardnts c & t ~ m . .  ....l 

Ser~ous defects. ......................2 


Surface defects.. .....................3 

Cowtic  defects.. ....................4 


Like ~ E W(my reqtllre cleaning). ......5 


http:UNlsep.or


1 

2 

3 

4 

5 

6 

7 

10.mm- Elxlmm: NOT 
m msm 

a.High quallty walls or 


w a l l  coverings...............1.........2 


b. High quality ceilings .........l.........2 


c. High quality floors or 


floor cwerings ..............1.........2 


d. lJodcing fireplace1 


Franklin stove .............. .1.........2 


e.Balcanylpatio/d~cklprch......1.........2 


f . Special windcws andlor doors ..1.........2 

g. Special built-in lighting. ....1.........2 


h. Built-in s h e l v e s / ~ c a s e s /  


cabinets.....................1.........2 


i. Other a d d i t i d  features .....l.........2 

(IFPPJ3EXT, LIST BEUW 


olrwmm2 

PRESENP...1 N X ...~ + G O I D P E Z ~ ~~ 

A. D i u e n s i m  (length by kd th )  

B. h a  (square feet) m 
1. I([XM COBE 


Bednrm...............................1 

. .Dvung ram...........................2 


Seccnd living r a m l f d y  m /  


parlor............................ ;..3 


&nlplayran~/W rocm/~ibra~yloff...
ice4 


Uused or storage ram ................5 


Utility r~dnIlaundry m/&rkshop ....6 


Other nm-sleeping roan (SPEXIFi7.....7 


2. PEmACY 

Not private...........................1 


openplan or Loft .....................2 


Private...............................3 


3. RDMuaTION 


b i n  body of unit ..................... 

Finished a t t ic  ........................ 


.Whished  attic...................... 

Finished baserrpnt..................... 

Wmished basmmt ................... 

Ccnverted garage ...................... 

bclosed year-rcmd porch............. 




1 

2 

3 

4 

5 

4. WmCxJi- AND 0EElvam 10.ADDmm FEPLNRES: NOT 
PRESENT PREsm 

No window............................. 1 a. k g h  quality walls or  

At leas t  1window .not operable ......2 wall coverings ...............1.........2 


W i n d u a  designed not t o  be opened.....4 c.High quallty f l w r s  o r  


A t  leas t  lwindow .operable..........3 b. High quality cellmgs .........1.........2 


5. ATLWIST2(WIIEPSORlQJLZEPAND floor cwerings ..............1.........2 

1 I ; C G B P ~ ~ A N D ~ 


d. kriung fireplace 


Yes................................... 1 Franklin stor* ...............1.........2 


No....................................2 


6. ~ O F ~ G 4 L H A Z A R D S  f . Specialwmdcm d l o r  doors ..l.........2 


Yes................................... 1 g. Special built-in lighting.....l.........2 


No....................................2 h.Built-m shelves/bookcasesl 


7. C E D B G D O N D m  cabinets.....................1.........2 


Irmediately hazardous condrtions......1 i.Gther addrt imal features .....l.........2 


Sericus defects....................... 2 (IF PRESENT. LIST BEUW 


Surface defects .......................3 


Cosretic defects ......................4 


Llke new (my require cleaning) .......5 


8. WLU, aNM'ITCBI 

ImxEate ly  hazardous ccnditims......1 

.Serious defects .......................2 


Surface defects .......................3 


Cosretic defects ......................4 . 

. Like new (my require cleaning) .......5 


9. F L C O R m m  

Irmediately hazardous c d t i m s...... 
S e r i w  defects ....................... 
Surface defects ....................... 
Cornt ic  defects ...................... 
Ldce new (my require cleaning) ....... 



A. D m i c n s  (length by mdth) 

B. Area (square feet) 

1. WM a3EE 


Bedraol...............................1 


D i n h g  roan...........................2 


Seccnd living roan/farmly roan/ 


parlor...............................3 


Denlplayrcan/lV rccrn/lfirary/office ...4 


W e d or storage rccrn................5 


Utllity rccrnllaundry rwm/workshop ....6 


Gther ncn-sleeping rccrn (SPECIFY).....7 


2. m A C I  


Not private...........................1 


Open p h  or lof t  .....................2 


Private...............................3 


3. WMLIxxmx 


Marn body of lmit.....................1 


Fuushed at t ic........................ 2 


Unfinished a t t ic......................3 


Finished basenent .....................4 


Unfhshed basemnt...................5 


Cornrerted garage......................6 


hclosed year-ramd porch.............7 


4. l i m r x x ~ m o ~ m  

No window.............................1 


A t  least 1window .not operable ......2 


A t  least 1windcw .operable..........3 


W h d c m  designed not to  be opened.....4 


5. ATLEAST2ODTLEPSOR1OmLETAM) 
1 ~ F m I u R E ~ A N D ~ 

Yes...................................1 


No....................................2 


6. ~ O F ~ C A L I I A Z A W S  


Yes...................................1 


No ....................................2 


7. CmaG c3xxrKN 


kmdiately hazardous c d t i c m s......1 

Sericus defects .......................2 


Surface defects .......................3 


Cosmtic defects......................4 


Like nm (my require cleaning) .......5 


8. W L U . ~ I T I O N  

Irmediately hazardous con&ticms ......1 

Sercxls defects .......................2 


Surface defects .......................3 


Comtic defects ...................... 4 


Like new (may require clamng) .......5 


9. PLCORcxm,mON 

Irmediately hazardcus ccnditicms......1 

Sericus defects ....................... 2 


Surface defects .......................3 


Comt1c defects ......................4 


Llke nm (rmy require cleaning) .......5 




w a l l  coverings...............1.........2 


i b. High f i i t y  ceilings.........1.........2 

c.High quality floors or 

I floor coverings..............1........-2 
d.%xkhg fireplace1 


Franklin stove ..............I.. .......2 


e.Balccny/patio/deck/prch ......1.........2 

f. Special windcvs and/or dmrs..l.........2 


g. Special bdt-in lighting.....1.........2 


h.M t - i n  shelves/bodrcases/ 


cabinets .....................1.........2 


i.Gther addit~cplal features .....1.........2 

(IF PRESENP. LISP 


A. ~ b i o n s(length by width) mbym 
B. Area (square feet) rn 
1. maxE 

E€drcan ...............................1 


Dining rcxm........................... 2 


S e c d  living man/fwily m l  


parlor..............................3 


&nlplayrwn/?V rmn/libraryloffice ...4 


Zholsed or storage rmn................5 


Utility ramllaundry rmn/wrkshop ....6 


Gther ncn-sleeping rwm (SPECIFY).....7 


2. mm 

Not private...........................1 


Open plan or lof t  .....................2 


Private...............................3 


3. ROCMmimal 


W body of lmit.....................1 


Finished at t ic  ........................2 


Whished at t ic......................3 


Fhishedbasarent .....................4 


Winishedbasarent ...................5 


Cgnrerted garage ......................6 


Pnclosed y e a r - m d  porch.............7 




- -. * 
. a 

4 .  	 WlNDN FfERCZ AND OEEXABIUlY 10. mITIOEW. FEAIURES: NOT ' 

-~ 	 .
A t  least 1mnbi- not operable.. ....2 	 wall cowrings.. .............I.. .......2 


No *............................. 1 a. High qual~ty walls or 
E'RBEmr ,..PREsm 

~t least 1mnbi- operable.. ........3 b. High &lityceilings.. .......l.........2 

W i d u s  designed not to be opened.. ..-4 c. High quality floors or 


5. A	 T L T Z ~ O U ~ I E I S ~ ~ ~ floor coverings ..............I......... 2 

1 ~ ~ ~ A W ) ~ - T . . . i t . .  

-. 
~.- -.- d. %rking fireplace1 

Yes...................................1 - Fr6nklin stwe.. .............I........ .2 


No....................................2 e. Balccny/patio/decklprch.. ....I.........2 


6. ~ O F ~ C 3 L ~ f. Specialwindms and/or doors. .l.........2 


Yes................................... 1 g. Special W t - m  lightmg.. ...l..:. .....2' 


No ....................................2 h. Built-in shelves/bocaccases/ 


7. 	 CEILDGCCNDITICN . cabinets.. ...................1.........2 


w t e l y  conditions.. ....l i. Other a&tiwal features.. ...l.........2 
.. 
S e r b  defects.. ................;....2 	 (IF PRESENT, LIST BlXGW 

, 


. - ... 
Surface defects. ......................3 


Corntic defects. .....................4 


Like new (my require cleaning). :...'..5 

8. WUUXDIl'JIX 

IrmPdiately Wrdous cmditlms.. ....l 

Serb defects.. .....................2 


Surface defects.. ................... :.3 


Cosretic defects.. ..................: .4 


Like new (my require cleamng) .......5 


9. RMRIyxMTICN 
 .. 
h d i a t e l y  hazardcus ccnditicns.. ....l 
Serb defects.. .........:...........2 
., 
Surface defects.. .....................3 


Corntic defects.. ................... ;4 


Like ned (my require clean&). ......5 




- C: IxaLuG IEJrP rC?muOR .	ElmANx IIW.VESPIBULFS. EDYEUS. 00RRICORS.WJS.-

(WITMN m m  UNIT) 


A. D m i c n s  (length by width) 7. WUL CXNXTIW 

Irmediately hazardars conditio~ls......1 


[7mB. Area (square feet) Ser ias  defects .......................2 


Surface defects .......................3 


1. AREACCEE Cometic defects ......................4 


Hall. corridor. stairuray-mt private ..1 Like rwr (my require cleaning) .......5 


Hall. corridor. stainmy - private....2 8. F L a X l ~ I T I O N  

Vestibule. foyer. entrance ha11 .......3 Irmediately hazardous cmditicns......1 


2 . l%CNUX- AM) 0 ~ I L I l - f  Serials defects .......................2 


No windnu.............................1 Surface defects .......................3 


A t  least 1windcwr .not operable ......2 Cometic defects ......................4 


At least 1w h b x  .operable..........3 Like rwr (my require cleaning) .......5 

Windows designed not to  be opened.....4 9.AID- m: NOT 


PlUEmTPRESFNT 
3. L T Q r r ~ ~ A M ) ~ 


Nme..................................1 a.High quality staircase ........1.........2 

Scrre ..................................2 b.High quality walls or 

All...................................3 wall caverings ...............1.........2 


4. Evnnarn-- c.Hi@ quality ceilings .........l.........2 

Yes...................................1 d.High quality floors or 

No....................................2 floor coverings ..............1.........
2 

e. Specialwindars andlor doors..l.........2 


f . Special tuilt-in lighting.....l.........2 


Yes...................................1 g.Gther a d d i t i d  features .....l.........2 


No ....................................2 (IF RESENT. LIST BELOW) 


No staircase..........................3 


6. -00NDITIW 

Irmediately hazardous conditicms......1 

Serials defects .......................2 


Surface defects .......................3 


Cometic defects ......................4 


Ldce new (may require cleaning).......5 




A. D k i m s  (length by width) r n b  
B . Area (square feet) 

1. ARFAmoE 


Hall. corridor. staizway-not private..1 


Hall. corridor. stainuay - private ....2 


V e s t w e .  foyer. entrance hall .......3 


2. W I N m W P R E S E K E A M ) o m m  


Nowindcw.............................1 


A t  1 e a s t l ~ - m toperable........2 


A t  least 1window-operable............3 


Windaus designednot to  be opened.....4 


3. ~ Q i ! r ~ ~ A M 

All...................................3 


4. MmeXEOP~CALBAZARIXS 


Yes...................................1 

No....................................2 


Yes...................................1 


No....................................2 


No staircase......................-....3 


6. CELUGCNDmCN 


Inm?diately h a z m h s  conclt~cns......1 


Serb defects.......................2 


Surface defects .......................3 


Cosl~tiC defects ......................4 


Like new (my requre cle.eaning).......5 


7. w u  aONDITION 

Inm?diately hazKdous ccnditicns......1 


Serious defects .......................2 


Surface defects .......................3 


Cometic defects ......................4 


Like new (my require c l e w )  .......5 


8. ~~~ 

Inm?diately hazKdcus condrtlcns......l 

Serious defects ....................... 2 


Surface defects .......................3 


Corntic defects ......................4 


Like new ( m y  requre c l e w )  .......5 


9.AD)lTtCmL FmluRlE: NOT 
PREsENTsTEsEm

) ~ 

a.High quality staircase ........1.........2 


b. High quality walls or 


w a l l  coverings...............1.........2 


a.High quality ceilings.........1.........2 


d. High quality floors or 


floor coverings ..............1.........2 


e. Special whdmz and doors.....l.........2 


f . Special built-m lighting .....l.........2 


g.Other additaonal features .....1.........2 


(IF EESliT, LIST BELOW) 



ARFA 3...1 IDT RTSERT...2 + I33 To PAGE 17 

7. w!r.LOCNDm 

Irmediately hazardous conditions......1 

B. +a (squ~efeet) m71 Serious defects .......................2 


Surface defects .......................3 


1. AREA(XPE C o a t i c  defects ......................4 .
..-. . 
Hall, corridor. s W y - n o t  private ..1 Like ~ E W(may require clean&) ... ...5 


Hall, corridor. stauway .pr~vate....2 8. F L m R a X i D m  


Vestibule, foyer. entrance ha11 .......3 Irmediately hazardous c m d i t i m  ......1
. . 
2. WNIXXT- AM) O F E A B I L M  Serious defects ........................2 


No window.............................1 Surface defects .......................3 

A t  least 1*.not operable ......2 Cowtic  defects ...................... :4  


A t  least 1- .operable..........3 Like new (my require c l e h j  .......5 

W i n d a i s  designed not to  be opened.....4 9.A I l l X T I W  E?AlmES: . NOT 


PRESWP mEmn 
3. IJQfr Flxmm -AM).-


Ncne..................................1 a.High quality staircase ........l.........2 

scm......................;............2 b.High quality walls or 

A l l.................................. -3 wall coverings ...............1.........2 


4. ~ O F ~ W mztwxU , c.High quality ceilmgs .........l.........2 

Yes...................................1 
 d.High quality floors or .'. 

floor cwerings ..............2.. :....:.2 


e. Special windm and doors.....l.........2 

f . Special h i l t - m  lighting.....1.. .....:.2 


. . 
Yes...................................1 g.Other addit~cnal features ..:..1.........2 


(IF PFSDTI', LIST B E W 4  
.. 


No staircase..........................3 


6. (EII;eX:aWlT"IPI 

Irmediately hazardcus conditions......1 


Sericus defects .......................2 


Surface defects ........:..............3 


Cosretlc defects ......................4 


Like ~ E W(my require cleaning) .......5 




PART Dl: IvsEtmn 

1. 	 OF^ 

Present, accessible.. ............. . . ..I 
Present, not accessible. .... . . . . .. . . . .2 

Not present ...........................3 

NOTE: 	 IFITfM1ABOVEISCODED2OR3,GOTOPART02.  

2 . m O F E & m m T  

Private, for use of cccupants d y . .  ..l 
Camnn basmmt.. .. . .. . . . ... . .. . . .....2 

3. E&mmT TYPE 

CCMPLETE ONLY IF ITEM2ABOVE IS CODED 1. 

Crawl space d y . .  .. . . . . . ... . ..... . . . .1 

Full height-- space, 

storage and/or lamdry facilities.. ..2 

Full height--unfhishd basenat, 

a t  least part can be ccnverred 

into livmg space.. .. . . . . . . . . . . . . . . . .3 

4. ~ u 4 u s m I O R E M O R S  


Yes. ..... . . ... . . . . . . . . . . . ... . .. . . . . . . .1 


No..................................,. 2 


5. ~ O F ~ S E P P I C T A N K L E A K  
OR BPCR UP--CODE IN ITEM A5A, PAGE 1. 

Gndit icn present now.. .... . .. . ... . . . .1 
Ev~dence of recently repared 

conditicn. . . .. . . . . . . .. . . . .. . . . . ......2 

No evidence.. .. . . . . . . . . . . .... . ... . . . ..3 

1. 	 ~ O F E Z E C I R I C A L ~  

Yes.. ...... . .. . . . . . ... . .. . ... . . . . . .. . .I 
No.. ..... . . . . . . . . . . . .. . .. . . . . . . . . . ....2 

Not applicable, not accessible.. . . ....3 

2. &Rlwm-m 

None............................. 
 1 


. bvented fuel burning space 

heaters. . . . . . . . . . . . . . ......... . .2 

Fireplace or stcnre ....... .. ......3 

Portable electric heaters.. ......4 

Vented fuel burning space 

heaters (free stantimg). ... . . . ..5 

Floor, wa l l ,  or pipeless furnace 

built-in) . . . . .... . ... . ... . .. . ..6 
Central heating systaw-warn 

airlhot water/steHn/Euilt-m.. ..7 
Solar. ... . . . . .. . . . . . .............a 

3. P O I W Y E I r n ~a.xnTm- ' , I . .  . 

Not present... ...................1 

Present - not WJrking.. . . . . . . .. . .2 

Present - apparently Imsamd.. . . .3 

Present - apparently samd.. . . ...4 

Not applicable, not accessible, 

llnkmm.........................5 

4. K n ~ ~ I N W r P  

Not present or inaccessible.. ....l 
Unsafe.. . . . ..... . . . . . . . .. . . . . ....2 . 

Safe. . . . .. . . . . . . ... . ... . ...... . ..3 

5. OXXUG ---Cl3LE I N  ITEM A5A, PAGE 1. 

Not present.. .. . . . . . ... . . . . .. . . . .1 
Scm? mars cooled by ram mits .  .2 

AU rcxns cooled by rcnn units.. .3 

Central air cmditicning.. . . . .. . . 4  

6- -v 
Cannot detemune. . . . . .. . . . . .... . .1 
Not w*. ....... . ... . . . . . . . . . .2 

WrkiIg. ... . .. . .. . . . .. . ..........3 

+ GO TO PART E 



PART E: OVERAU. R A l l K  

NOTE: 	 I'EX 1-4 APPLY TO CONDITIONS OBSERVED ONLY IN 

2 H E ~ A R E A S O F M E B U I L D I M I ; S Z E H A s T H E  

E?immEHW, s-YS, CORRIMRS, BASEma. 
 .........................1 

OBSERVED I N  THE tMDLLlIX2 UNIT ITSELF. 

CO NOT REPORT THE CONDITION IN IEMS 1-4 IF 
 Present (LIST) 

1. IPXXXTERED c.xwm 

Yes.. ...................................I 

No...................................... 2 


2. 	AxnMLUm 'IRASB 

Yes .....................................1 


No... ...................................2 


3. 	 OF^ 


Yes .....................................1 


4. 	 IZBXKCCAL dAZARDS - CODE &Y I F  INELLING UNIT 

.. ......................2
TYPE (ITEM 1, P&X 1) IS CODED 08-ll. 
 Barely habitable

h j o r  hazards.. .........................1 

Minor hazards.. .........................2 


No hazards. .............................3 


NOTE: 	I= 5 AND 6 APPLY TO IT IONS OBSERVED IN 

Not present .............................2 


7. 	aOERWQ]NDmmOF-

renwatron.. 


Requires mjor surface renovations 


or repairs. .............................2 


Requires only minor surface 


Requires mjor s tn~~tural  ..l 

Requues s w  surface repus . . .  ........3 


refinishing.. ..........................4 


New, Like na?, or superior cordtion ....5 


8. 	 aOERWQWZ;CnOFlX3XJX 


lhinhabitable...........................1 


Law quality--adequate.. .................3 


W r a t e  quality.. ......................4 


High quality ............................ 5 


Superior quality/lrwuy. ............... .6 


E I T H E R M E ~ ~ O R I N M E ~ I N G U M T  

ITSELF. 


5. 	 JimmcEOFRATS 


Yes .....................................1 


NO......................................^ 




PART F: DTElXEi m m  

I have carpleted &Hcuslng b p c t i c n .  B e f o ~I leave Irauld Like to ask ycu a fev questims -Fhruselapartmfit. 

1. 
 F m Y  	 I8I.5 IWXXE . ,, IF QUESTION 1 IS CODED 1,  SKIP TO QUESTION 8. 
sTmnEm-. ~ r n P D l U ~  
CORNEXOFIABEL. . S * m ' D - m .  X 6. Ikrw that it is scm?tks difficult to find a 
mDxXm Ifwm. wplae to l ive .  Crmycutellmharycu 

f a d  this ( h r w / , a p r & ~ n t ) 7CIXCLE ONLY ONE. 
SmYl l l....................... 1 

Ad in respaper.. ............1+ GO TO Q6A 
rn........................2 


PHA referral. ................2 -r GO TO 47 

2. 	 HuvlcnghaveyouLivedinthis 

(hrw/a-lt)? For Rent sign an Wdmg..  ..3 -i GO TO Q7 

years Real estate agency.. .........4 + GO TO Q6B 
OR 

mths Heard abcut it frcm a 
friend or relative.. ........5 + GO TO Q7 

Other (SPECM)..............6 + GO TO Q7 


Yes..........................1 


No...........................2 + W TO Q4 

Q. 	 Did the ad in the nsmppr mtim Section 8 

3. 	 ~ t i s t h ? ~ l m g e s t a n x x n t o f t i n e t h a t a n y  (Certificate or  &using V-r) r m . 7  
~ 0 f ~ * I d h a s  I ivedbre? 

Yes..........................1+ GO TO Q7 
years 

OR 	 NO...........................GO 

mths 

6b. 	Tkm ycu *sit to tbe real estate agaurg, did 
4. 	 mes the aan?r of this building Live m this tbey kncw about the Sectim 8 (Certificateor 

pmperty; that is, in this Wding or c u ~ l e x 7  h i n g  Voucher) P m g a u 7  

Yes...... ....................01 	 Yes..........................1 


Single f d y  house.. ........03 


5. 	 Is the cxarer of this ImiMngnyXW related to 
ycu or to anyme elsedm Lives in this 
*Id7 



7. 	 Wlen yar ccntacted the ( ~ r / ~ o r d )of this 
~rmsel,apmmt). d d  you say that he or 
she... 

kuew tbe Sectim 8 
cert3icat.e wa ecusing 
V a d T X  Progcimwell........l 

(VCKXR IIDlBRS ONLY - aESIGlWlD BY "V" IN 
UPPER RIW CORNER OF LABEL) 
lmevakaxttbeSection8 

C e r t 3 i c a t e  Program, h t  
'dmverbeardoftbe 
b i @ V a c k r  Progran..... 2 

hadbpardabarrtbe 

progran, ha did m t  


. - Imar.aJ.l tbe details, or....3 . 


badneverbeardof tbe 
progcanbefore?.............4 

8. 	 REFERTOcOESINITEMA5A, PAG31, ANDCODE 
a-d BELL&' FOR ZiOSE NX PRESENP. 

I ~ t h a t y o u h a v e a ( R F A D ~ N O T C O D E D 9
Bmm. I S t b e ( I T E M ) ~ d b y g a u  , 
ladlord? 

NOT 
Y E S N O P R E S E N T  .-

a. Garbage disposal. .....l.. .... .2 . .  .....9 

d. 	A i r  ccnc&t~aring 
€ql@mt............I.. .....2.. .:.. .9 

9. 	 R E E E R T O ~ T I O N 8 A N D A X O N L Y I F I T E X d I S  
CODED 9. G'EEMCSE, GO TO Ql02. 

Ididnot see m y a i r c a n d i ~ e q u i p w tin 
ycuroruselapartmfit). DOycu--
.units that you can installdw i t 's  very hot? 

, -. 
Yes..........................1 

No................ ..r ........2 +GO TO QlOa. 


9a. 	A r e t h e w i n d c w a i r c a d i t i c n i n g m i t s p ~  
by the ladlord? 

2 ,  

Yes. .........................1 


10a. 	REFER TO COIFS IN ITEM A5A, PAG3 1.h 'ASKQlOa 
ONLY IF ITEM b ITEM c ARE CODED 2. ASK QlOb 
IF ITD5 a, b, AND/OR c ARE CODED 1. 

. < .  

I did m t  see any padddg facilities m this 
pucptty. Are there offstieet padcing 
fecilities such as a page, c a m ,  or padcing 
lot maibble for jux use? 

d 	 .. . 
Yes..........................1 +  GO TO QlW. 
. . 
No........................... 2 +  GO TO Q l l  


. . 
lob. I mticed that tbere is a (garage/carprtl 

parking lot) m this pmpe&: Is it available 
for jcur use? 

Yes.. ........................1 

No...........................2 +GO TO Qll 


la.	IS t i  cost of tbe (garage/-rt~padcing 
space) includedinjuxzmtordoyoupayeetra 

.I 
~ A
for i t ?  . . 

.. , . 

Included in rent.............l +  GC TO Qll 


Have to pay extra.. ..........2 
 . . 
10d. 	Barmrh do you pag each nmth  for th i s  (garage/ 

~ r t l - space)? 

$ 	 per mmth 



ll. REFER TO CODES IN ITDl MA, PAGE 1, AND CODE 
a-e EWd FOR ~~IOSEEKYT PRESET. 

I sswthat there (islare). ..(FmD ITEMS EKYP 
CODED 9 EX%i)in this (buildingl carplex). Is 
the ccst of using these facilities included in 
y o u r r e n t o r d o y c u h a v e t o p a y ~ ?  

IKUDED PAY NDT 
INRENT MTRA PRESENP 

a. 	An cutdoor swirmung 
pool.................1........2 .......9 

b. 	An indmr swinming 
pool.................1........2.. .....9 

c. T a m i s  ccurts.. .......l....... .2 . .  .....9 

e. 	A s a u n a l s t W  
hot tub.. ............l.. ......2.......9 

IF PAY E R A  FOR ANY OF IFE FACILITIES, ASK 
QUA, cnxEam GO TO Qlz. 

Ua. IIarmxh does using the (1%) costpermnth7 

a. Outdoor pool charge $ 

b. Indmr p l  charge $ 

c. T d s  ccurt charge $ 

d. 'ibncticn rocm charge $ 

e. Sauna,etc. charge,or $ 

f. Cne charge for a l l  $ 

12. 	Ikw-ycuratev (hmselapartment) as a 
p lace to l ivp i ru ldycusayi t  isercellmt. 
gad,fair, or poor? 

Excellent....................1 

. I 

ccd.........................2 


Fair.........................3 . 


Poor.. . . . . . . . . .  ..............4 


13. . B a r d d y c u  rate ywrneighbohxd as-aplace 
to li-d ycu say it is excellent, gccd. 
fair, or poor? 

Excellent....................1 


Good.. .......................2 

Fair. ........................3 


REFER TO NXTS IN ITEMASA, PAGE 1. IF ITEM j IS 
CODED 1, ASK Q14.4; IF ITEM k IS CODED 1,,ASK 
Q14B. WlEWISE, GO TO QEA. 

. ~ 

14a. 	I mticed that there is a ( ss~r l sep t ictank) 
pmbhinyarrbasfmnt. lhalcmghasitbeen 
since ycu first mticed the problem? 

ws . . . . . .  ..................2 . 

7 8 

h t h s.......................3 


Had not noticed.. ............4 


14b. 	It k d s like there hss recently been a (ssErl 
Septic tank) p m b h  in your basma~t. Ha* lag 
did it tab for the pmblem to be f-7 

Weeks. .......................2 


h t h s.......................3 

Respcndent u m a r e  of 
problem.. ....................4 


15% Eere are a few d t i m s  that mmg people have 
m their streets. %hi&,if any, do ycu have? 

YES NO 
a. Boarded up or abndmd 

s t~c tures?..........................2 


b. 	 Industries, business, stores 
of other non-residential 
activ~ties?..................1.......2 



15b. wmrh of a p d l e n  is c r k  in this 18. Sa~tiues,people have to pay security advames 
~ighborimd7W y c u  say it is... ordeposits-&nthqnovein. D i d ~ h w e t o  

give jar  bdlord a security dqmit for this 
(hawlapartrant)? 

d t of apmblem. or.... 2 	 Yes............ ..............1 


m t  mrh of a problem?. ......3 

~~cusingcustsbaveincreasedalotintbelastf~s 188. Barmrh w s  tbe security deposit? 
years. Iwuld Eke to ask ycu a few questions about 
~	 ~ j l l g~~. 
16. 	 ~ m r b r e n t & y o u p a y t o m M o r d ~ l e r y  19. Smakspecplepaya-t inefeetothe  

mnth for this Orusel-) 7 ~ r d ~ t h e y ~ i u t o a r k w ( h a w l  
-). D i d ~ p a y a f e e(inacklitia~to 

$ per m t h  prur seauity deposit)7 

17. 	 Is this the cnly nmthly pagmmt thet you & Yes.. ........................1 
to goltrhdbrdorarethereotberthingstbat 
you pay sepately, besides padcing md 
recreatimal fees? 

NO other pay rent.............^ + GO m Q18 


17a. Please tellm harmrb tbese other mmthly 
pagments are wd *t tbqr are for. 

a.$ per mnth 

SPEClFY 


b.$ per mnth 

C-$ per mnth 

SPECM 




1 

2 

3 

4 

5 

6 

1. ~ S T A I R S I ~ I H E I ~  


ISnsafe.................................-1 

Safe....................................2 


No stairs or heights ....................3 


2. OmnaB B A S R F 1 B W m  COURT(S) . . 

Present.................................1 


Not present.............................2 


3. OmnaB5mxm'S RPXWXM) 


Present.................................1 


Not present ............................. 2 


4 . Y A W M E &Y IF EELLIX UNIT TYPE (ITEM 1, 

PAGE 1) IS  CODED 01-07 . 


Ncne....................................1 


Unfenced. sharedw i t h  other residenfs ...2 


Fenced. 	 shared use......................3 


Unfenced. exclusive use (not shared) ....4 


~enced; exclusive use (not shared) ......5 


5. anc69LYLZ;CN 


No gmmds w i t h  W d i n g................ 

Not o b s e r v a b l e l ~ e a s d............... 

~ I d i r t y l u n i n p m v e d  $ ice  ............ 

Large bare patches-- poor upkeep ......... 

kderate upkeep ......................... 

Superior irpkeep ......................... 


Not observablelunseasd ...............2 


Minor landscaping .......................3 


kderate lwdscaping ....................4. 


Extensive landscaping ...................5 


7. sm cmwm€Es \ 
. . 	

Not applicable..........'...............1 


b j o r  acclmrlatim of l i t terltrash ......2 


kderate acclmrlatlm of 


l i t terltrash...........................3 


Minor acclmrlatim of l~t ter l t rasf i......4 


Very clean..............................5 




PART H: SJRKXNDIEX)P-

PAmz.1 PAmz.2  P A K m  3 PAKm 4 


1. PARCELxEKKmTCN 


Resrdential, acupied .t ..................1............1.............1............. 1 


Mixed use, d l  retail with 


Qalling d t ( s )  ......................... .2 . .  ......... .2..  .......... .2 . .  ...........2 


Residential, Mcant unit 


(for sale or for rent). ....................3............3.............3............. 3 


Residential, vacant tnut mder repair 


Unit boarded up, abandoned, or 


I(ural/smi-rural, public park, 


or under cmstmt im ......................4............4.............4............. 4 


denolitim site ............................5............5.............5............. 5 


Vacant parcel.. .............................6.. ..........6.. ...........6.. ...........6 


attractive mter fmtage. .................7.. ..........7.. ...........7.. .........;.7 

Other.......................................8............8.............8............. 8 


2. PARCauEmmEss 

Not applicable.. ........................... .I............I.............I.............1 


W r a t e  acccrmlatims of 


Minor acccrmlaticns of litteritrash.. .......4.. ..........4.. ..:........4.. ..........-4 


Major accwulatims of litteritrash.. ...... .2.. ..........2.. ...........2.. ...........2 


litteritrash.. .............................3. ...........3. ............3. ............3 


Very clean. .................................5. ...........5.. ...........5. ....;.......5 




C.l 

APPENDIX C 


BASIC ESTIMATION METHODOLOGY 


This Appendix discusses the technical details of our analytic approach 


in terms of: 


1. 	 Comparison of estimated program outcomes across all large, urban 

PHAs (referred to as national projections), 


2. 	 Examination of patterns of outcomes across a limited set of demo- 

graphic and/or locational descriptors. 


Each of these areas is discussed in turn below. The methods described are 


generally straightforward and well known, but there is enough flexibility in 


their details to warrant documentation. The methods apply only to directly 


observed outcomes such as the number of rooms per person in recipient housing 


or changes in recipient satisfaction. The methods used for estimation of 


overall indices of housing quality based on hedonic indices are discussed in 


Appendix E. 


National Projections 


We start with the development of national projections of outcomes and 


differences in outcomes. As described in Appendix A, the 20 PHAs included in 


the Demonstration consist of a sample of 18 large urban PHAs, drawn for HUD by 


Westat. For the purposes of this section, it is sufficient to say that each 


of the 106 large urban PHAs had a known probability, Pi, of being included in 


the sample.' These 106 PHAs accounted for over 290,000 certificates--somewhat 


more than one-third of the Section 8 Existing program slots in 1984. 


Once PHAs were selected, a target number of Housing Voucher slots for 


each bedroom size was established, together with an equal number of Certifi- 


cate slots. The latter are referred to as flagged Certificate slots to dis- 


tinguish them from the bulk of the current Certificate program in each PHA. 


l ~ h eexact sample frame was non-statewide PHAs within the contiguous 

U.S. containing an urban area of at least 50,000 persons with at least 1,000 
authorized Section 8 Existing Housing certificates in January 1984--excluding 
6 P U S  which were deemed by HUD to be inappropr~ate (Dietz Gal.,p. 3-11. 




Thereafter, applicants to the Section 8 Housing program were randomly assigned 


to either the Section 8 Housing Voucher program or the Section 8 Housing 


Certificate program until the targeted numbers of recipients were achieved. 


Results for the two statewide agencies can be regarded as indicative 


of outcomes in less urban areas. Results for the sample of 18 large urban 


PHAs can be used to estimate results for the entire population of large urban 


PHAs. For convenience, we refer to these as national estimates, though it 


should be recalled that they are national estimates for large urban PHAs only. 


This report deals with data tor samples of recipients in 10 OF the 18 


PHAs included in the Demonstration. As discussed in Appendix A, the ten PHAs 


were not a probability sample. What this means analytically is that there is 


no obviously best way to present summary stat~stics for the ten PHAs as a 


group. We still have random samples of recipients in each PHA and can esti- 


mate results for each PHA, but we cannot definitely say what, for example, an 


average of the ten PHAs represents. 


One approach to this problem would simply have been to present and 


discuss the ten sets of results separately. This was clearly undesirable. It 


would be enormously cumbersome and confusing for both the reader and the 


analyst. We did, of course, examine statistics for the hypothesis that dif- 


ferences between the programs are zero in all ten PHAs. But this only tells 


us whether the data reject the hypothesis that there were no program differ- 


ences at the PHA level; it does not provide a summary measure. 


Given the desirability of presenting some summary statistics for the 


ten sets of results, we considered two options--a simple average across the 


ten PHAs or a weighted average. We chose a weighted average based on the 


selection probabilities of the original urban PHAs and the region-size dis- 


tribution of the ten housing evaluation PHAs. We call them national projec- 


tions to emphasize that they are not estimates but are based on a reasonable 


projection of sample results to all large urban PHAs. This approach seemed 


most consonant with what we know about the sample and with the results of 


other reports that would be based on the full sample. Further, by paying 


careful attention to the variation in outcomes across Pus, we could at least 


be alerted to the possibility of gross errors introduced by erroneous weights. 




The relevant statistics for national projections are basically the 


same ones that would be developed if the ten PHAs had in fact been a probabil- 


ity sample with known probabilities of selection. 


The remainder of this section discusses the general methods involved 


in developing the national projections and the specific estimation techniques 


used in this report. 


As discussed in detail below, the key estimators are: 


(1) 	 Gk = Ill6 .(N. IP.~?)yZjr/la6 .(N. /p.nk (See Eqs. 10 and 11, below) 
jri 3 3r 3 Jr j r  J Jr J Jr 

-2 k - k 2 

(2) 0k = 	lli6j(~ijr - yjr) n k  - m (See Eg. 30, below) 

P-1 


= i 2 ~ ~ s.(N. /~.)~(l/n~ )/(I16 .N. /P.)~ (See Eq. 32, below) 

kjr J ~r J jr jr J J 3 


(See Eq. 42, below) 


( 5 )  Var(y
^k 

= Var2(y
^k1 + T1 max (0,Var (y^k1). (See Eq. 45, below)

1 


where 




fk = Projected mean outcome for the kth program in all large 

urban PHAs 

= 
'j 	 1 if the jth PHA is included in the Demonstration housing 


quality sample, zero otherwise 


N. = 	 The number of Certificate program slots in the jth PHA and 
Jr 


rth stratum1 at the start of the Demonstration (1984) 


P. = 	 The probability of selection of the jth PHA J 

k - -thyijr-	 The outcome for the ith person in the kth program in the J 


PHA and rth stratum 


n
jr 

= 	 The number of persons in the housing quality sample in the 

kth program in the jth PHA and rth stratum 

o$ = 	 The estimated within-PHA variance of outcomes across indi- 

viduals in the kth program 

-k 	= 
Yjr 	 The mean outcome of observations in the kth program in the 


jth PHA and rth stratum 


nk = 	 The number of observations in the kth program ( = 116 .nk 
jr 	J jr
-m 	= The number of PHA/strata categories in the sample 

=var2(?k) 	 The estimate of the variance of estimate of 7k given the 


sample Pus--that is, the component of variance of fk aris-


,ing from variation within PHAs 


varl(qk) = 	 The estimated variance in outcomes across PHAs 

he sample of recipients in each PHA was stratified by whether or not 

they had moved from their pre-program unit. 




---\ 

var(qk) = The estimated total variance of estimate of the projection, 
-k
Y .  

These estimators are derived as follows. First, we can estimate the 


mean outcome associated with recipients in the kth program in the jfh PHA and 


rth stratum: 


where 


k
yjr = 	 The estimated mean outcome for the kth program in the jth 

PHA and rth stratum 

yfjr= 	Actual outcome for the ith sampled recipient in the kth 


pzogram in the jth PXA and rth stratum 


nk = 	 The sample size in the kth program in the jth PHA and rth 
Jr 


stratum. 


We then estimate outcomes for the jth PHA and kth program by 


where 


-k = 	 The estimated average costs for the kth program in the jth
Yj 


PHA 




a = Weights for the rth stratum in the jthPHA (set equal to the 
jr 


actual proportion of the kth program's units that. were in 


the rth stratum when the sample was drawn. 1 


9 = 	 Estimated average costs for the kth program in the jth PHA 

and rth stratum (from Eq. ( 6 ) ) .  . . 9 . . 

We can construct national projections for all large urban PHAs as a 


weighted average of PHA or PHA/stratum estimates: . : I  

( 9 )  w. = (N./NP.)/( 1 N./NP.)
J 

J J sample J J... . -. . 

where 	 . ... . 

9k = The projected average outcome for the kth program 
' .  

. Wj 	
= The weight for the jthPHA 

r :  	 . . . . 
9 = The estimated averige'6"tc6ie.ior-thi kth prog;am th:n"the j 

PHA (from Eq. (7) 

-j. 

Nj = The number of Certificate program units in the jthPHA at 

the start of the Demonstration 

- . , ' ~- .  . - - .. 
N = Total number of Certificate units in all Demonstration PHAs 

I ~ 
. .  ~ (z~N.1 ,, ,

3 
w . ; - . . :  

< . - ., 	 . .  . ' -, .d ... 
'1n addition, the original allocations of sample over bedroom size 


categories in each program were stratified to yield slightly 'higher probabil- 

ities of selection for larger bedroom sizes. We ignored this in developing 

estimates for this report. Thus, the sample size in a bedroom size category 

is treated-as proportionaleto the populatl'on ?n~that category for each PHA. 




PJ = The probability of selection for the jth PHA. 

Alternatively, we can rewrite Eq. (8) in terms of a weighted average 

of individual outcomes: 

We can also estimate the error of kstimate for these estimates. The 


sampling took place in two stages: first, PHAs were sampled, then individuals 


within PHAs. In general, for any random variable, x, 


where subscripts refer to the sampling stage over which expectations are 


taken. First c0nside.r the expected value of fk: 


where the summation is over all large PHAs in the universe, and 


= 1 if the jth PHA is included in the sample and 0 otherwise
'j 


Ujr 
= 	 The mean outcome for the kth program in the jth PHA and rth 

stratum 

r 
uk = The mean outcome for the kth program in the jth PHA

J 



N. = The number of units for the kth program in the jthPHA and 
Jr 


rth stratum 

Nj = The number of units for the kth program in the jth PHA 

Taking the expectation of Eq. (14) over the first sampling stage, yields 

The troublesome term in this equation is ~(w.16 -1). This reflects 

J 3-


the fact that the weights of Eq. (8) are normalized to sum to one; accord- 


ingly, the weight for any site will vary across samples (except in the special 


case in which the probability of selection for each PHA is proportional to 


size so that the sum of the unnormalized weights is constant across samples of 


sites). Thus, it is difficult to evaluate ~ ( w -  
16 -1) without detailed examin- 

J j-


ation of the selection process. We can, however, sidestep this problem by 


proceeding to consider the expectation of an estimator based on unnormalized 


weights, G. and then returning to the problems posed by normalization. 

3' 


Let 


where 

tk = The estimator with unnormalized PHA weights 

-
"j 

= The unnormalized weight for the jth PHA 

Other terms = As in Eq. (9) 

~hus, parallel to Eq. (14) 




And since the sample indicators (6.) is one'with probability P and zero with 

. J j 

probability (1-Pj), 

where 


pk = 	 The mean costs of the kth program among all laiger irban 
PHAs. 

Thus the unnormalized estimitor ($k) is unbiased. But we can write the &nor- 

malizbd estimator as the product of thk noimalized estimator (?) and the sum 

of.the unnormalized weights (23.)' 
3 . ,  . 

Thus 


where 


= p The correlation across samples of sites between 26.4, and 
J J 

- a = the standard deviation across samples of (26.0.) " - .. 
J J 

, .. ,  
o = 	 The standard deviation across samples of sites of E2(yk) 
Y 


Note that E(6 j4j)is one. Accordingly, if (Z6j4j) is uncorrelated with 

E2(fk)--i.e., if p=O in Eq. (19)--then F~ is also unbiased. Since (~6.3.) is 
3 3 



this amounts to asserting that high-weight sites are ,'uncorrelated with w. 

J 

not systematically more likely to have higher or lover outcome levels. 


The reason for worrying about this rather than simply adopting the 


unnormalized estimator is the variance of the two estimators. These are 


related by 2 


where 


u = Mean across samples of sites of Z6.& (=I)3 3 

"Y = Mean across samples of sites of ~ ~ ( 9 ~ )  

o2 = Variance across samples of sites of ~ ~ ( 9 ~ )
Y 


-* 2 

= Variance across samples of sites of X6.3.a$ 3 J 

p = Correlation across samples of sites between E2(yk) and 26.3.
J J  

If p = 0, we have (recalling that pw = 1 and that~if p = 0, then p = vk):Y 


(unless X6.3. is one across all samples). 

3 3 

The content of the lower variance of Eq. (21) may be clarified by 


considering the estimate for total rather than average outcomes. An unbiased 


'1n essence, given a random sample of sites whose unnormalized weights 

sum to a given amount, S, then the expected weight for a sample site chosen at 

random from the sampled set is S/n. Accordingly the expected normalized 

weight is l/n, regardless of the value of S. 




estimate of a total program outcome (for example, the total rent paid by all 


recipients) is given by 


where: 


yk = The estimate of total outcomes in the kth program 

N. = The number of program slots in the jthPHAJ 


P. = The probability of selection of the jth PHA 
I 

-k  = 
Y j 

The average outcome for the kth program in the jth PHA 


In effect, to arrive at an estimate of, for example, total program 

rents, we find average rents per recipient in each sampled PHA and then 

extrapolate these to all (large, urban) PHAs by letting each sampled PHA 

represent (N./P ) recipients. When we want to estimate overall average rent 
J J 


per recipient, we have two choices: we can use normalized weights and divide 


the estimated total rents by the implied number of recipients in our extrapo- 


lation-(ZN./P.) or we can say that we know the total number of recipients and 
J J 

use unnormalized weights by drviding by the known total number of program 


recipients in the universe, regardless of the factors used to extrapolate 


rents. The latter seems implausible. 1 


Accordingly, we have chosen throughout this report to use normalized 


weights--assuming that given the design of the sample allocation across PHA 


size and region (see Appendix A), average outcomes were not systematically 


related to the probability of selection (and thus the sample werghts). Read-


ers who do not wish to adopt this assumption may multiply national projections 


by a factor of 0.968. 


'AS indicated in Appendix A, this may be the factor behind Bryant et 

al.'s suggestion that a potentially biased estimator (whose weights always sum 

to one) be considered when drawing samples following the procedures and by 

Westat in drawing the sample of Demonstration PHAs. 




Now consider the variance of qk. Eq. (13) decomposed the variance ' 

into two pieces--~l(~ar2(3k)), the expected value across samples of sites of 


the variance of yk for a given sample of sites, and ~ar~(~~(q~)), 
the variance 


across samples of sltes of the expected value of qk for a g~ven sample of 

sites. Consider first the variance of y .k given the sample of sites selected: 


where 


'kjr 
= The variance of cost across individuals in the kth program 

and jth PHA and rth stratum 


njr 
= 	 The sample size in the jth PHA and rth stratum 

This is the variance of 9k given the PHAs actually sampled and formed the 


basis for our calculation of.standard errors based on within-PHA variation. 

k 2
To estimate Var2(f ) we need estimates of akjr. We used the usual sampling 

2estimator for akjr. .1 


(28) â2 -- -k )/(n. k - 1)- y .  2 

kjr !('ijr jr I* 


where 


YFjr = The outcome of the ith person in the kth program in the jth 


PHA and rth stratum 


-k yjr = 	 The mean outcome for the kth program in the jth PHA and rth 

stratum 

'1n models involving hedonic indices, we estimated a common regression 

with common variance for both-strata in each site. Further, under some spe- 

cifications, the variance is assumed to be the same in both programs (see 

Appendix E). Finally, in constructing F-'statistics for the hypothesis that 

some parameter was zero in all sampled PHAs, we made the usual assumption of a 

common PHA variance as well. 




n = The number of observations in the kth program in the jth PHA 
j r 


and rth stratum 


in = The number of PHA/stratum categories 

,', I 

-2

The estimator, o is an unbiased estimate of o so chat 


kjr, kjr 


and, obviously, therefore, 


The hard part is the second expression in Eq. (13) --
This is given by 

* 

Varl(E2(x)). 

(31) var (E (;)I
1 2  

= 
k k 2E (1w.8 .p. - CP .w.p .)

l j J J J  j J 3 J  

or 

(32) 

where 

Varl(E2(x)) = (y;~y) 
., 

y' = 
k k k

(w1!J1,w2!J2 ... W p )T T 

Q = El($j - Pj)(6j - Pj)' 

T = 
Y 
The-total number of PHAs in the universe 

t , 



3.E(6. 


The problem in evaluating this is that the (6 - P.) are not independent of 
j J 


each other--that is, under the sampling scheme used to draw the sites, the 


selection of one site affects the probability of selection of the remaining 


sites.' Varl(E2(x)) can be estimated by various techniques. For this report, 


however, we took an especially simple approach. We assumed that the stratifi- 


cations used by Westat in drawing the sample of large urban PHAs were in fact 


more efficient~than a simple alternative scheme. We then used the variance 


under this alternative scheme to provide an upper bound on the variance under 


the sampling method actually used. 


Specifically, Westat could have broken the PHAs into 16 strata of 


equal size (ln terms of numbers of units) and sampled one PHA per stratum wlth 


probability proportional to size. Under this method, the Q-matrix from Eq. 


(32) is given by 


- '.) 0 , if i and j are in different strata - Pi)(6-J J = {-(P.P.) if i and j are in the same strata 
1 3  


Thus 


where 


yjs = The value of y (Eq. 32) for the jth PHA in the sth stratum 

Pjs = The probability of selection for jth PHA in the sth stratum 

Since one site is selected in each stratum, the values of P and w are

js js 


given by 


'see Dietz, et al. 




where 


P
j s 

= 	 The probability of selection for the jth PHA in the sth 

stratum 

= 
Njs The size of the jthPHA in the sth stratum 

Ns = The size of the sth stratum 

t = The number of sites in the sample (= N/Ns since all strata 

have equal sizes by assumption). 

Substituting Eq. (35) into Eq. (32) and (34) yields: 

N 	 N 


= 2 (1 1 v - 1 ( j$ YjS)2) 
t s j N s  js s j s  




But the last expression is simply the inter-PHA variation. Thus . 
- ,  

where 
 :;!a " 

o = The inter-PHA variation 
S 


t = he-num~er df s2mplgd PHAs. 
2We used an upward biased es~imate of us to establish an upper bound on 


2Varl(~2(x)) and hence on ~ar(ir). our' estimate of o,, the inter-PHA varl- 

ance, was derived as follows. We now want to drop the stratum notation and 
. ' *' 

return to our -previous notaiion, since we have tb .. develop the estimator from , . 
_ . _ I  

;he ac&al sample. suppre;sini bed;dom size subscripts and considering only 

< ,  . , 

PHA-level statistics, we can rewrite Eq. (37) as 

and estimate the right-hand side of Eq. (38)  by 
-

-

(39 )  Est ( 
1(N./N) (u. - U) 

2 -
M= -

a - t ,l t-1 
.:. .... . . . 

where 

~ . .  , . , . I  . - 1  I - . . ,, >. 1.' 

and 

= The true mean for the jth PHA 
"j 



2 1
F.\ = An estimator for u. distributed (u. a.)
3 J 3' J  

a* = 2 IAn unbiased estimate of a. 
3 3 

N -
J 

= The size of the jth PHA 

Pj = The probability of selection of.the jth PHA 

S = 1 if the jth PHA is selected, zero otherwise. 
j 


Recall that for any random sample the sample moments around zero are unbiased 


estimates of the population moments. In particular, the second moment has the 


expectation 


-
Now consider the expected value of 6 in Eq. (40). 

1 2 2 2 2 2 
= -4Cw.6 (u. + 0.1 - ~w.(w-2.)6.a2 - [(Cw.6.~.)~+ Cw.~.o.]}
t-1 J J  3  J  3  J ~j J J J  J J J  

'a?
J
is the variance of estimate of 9 .  (the estimator for the site 

mean), not the variance of the underlying individual variable. Hence, in 
terms of Eq. (27): 



Accordingly, k is an upper bound estimator for Varl(E2(p)) under the stated 


conditions. 
The estimated total variance for an estimate, 2 ,  is then bounde'd by 

\ 

Estimated Upper Bound ^kEst (E1(Var2(Z 1) from Eq. (27) 

(44) ( for Total Variance of ) = ( plus 
A k 
Y Est (~ar~(~~(ikl;l)) from Eq. (42) 

In fact, as discussed in Appendix A, the procedure used to draw the sample of 


PHAs may or may not be more efficient than a simple stratification. (Unfor-


tunately, Dietz et al. does not provide the information necessary to judge 


this in more detail for this case.) Thus, the bound for inter-PHA variation 

established by Eq. (37) may or may not hold in fact. On the other hand, the 

bound estimated by fi is definitely larger than the simple stratification 
variance unless there is no between strata variation, which should increase 

our confidence in the bound on total variance provided by Eq. (44). In addi-

tion, we have generally presented two errors of estimate. One, based on the 

expression for var2(fk) in Eq. (271, reflects only the within-site varia- 

tion. The other, based on Eq. (441,reflects total variation. This follows 

our general practice of examining the extent of inter-PHA variation. In 

particular, it would be important to notice a situation in which significant 

program differences within PHAs are masked by variations in the size and/or 

direction of the difference across PHAs. This practice also, of course, 

allows us to know if our estimate of inter-PHA variation is in fact changing 
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our assessment of program differences and thus whether more elaborate explora- 


tion of alternative estimates for total variance might be warranted. 


Presenting both errors of estimate based on within-PHA and total 

variation did lead to one modification of Eq. (44). Because the estimator of 

between-PHA variation (2) involves decomposing variance into two components by 
taking the difference of two sums-of-squares, it is not guaranteed to be non- 

negative. This is a usual problem in this sort of situation.' Indeed, it is 

not clear that it is avoidable. The inter-site variation may be zero; accor- 

dingly, any unbiased estimator (of the upper bound) must be able to take on 

negative values. 

The estimator for total varlance will usually be positive, even when 


Est (~ar~(~~(?~)) is negative. However, because we frequently present both 


the error of estimate based on the within-site variance alone and the error of 


estimate based on the total variance, we were reluctant to present figures 


with an estimated total variance less than the estimated within-PHA compo- 


nent. Accordingly, we adopted the practice of treating the inter-PHA variance 


as zero when its estimate was negative. Since the estimated total variance is 


already an upper bound, this seemed reasonable. Thus the exact rule is: 


Est Upper Bound 
M from Eq. (35) 


(45) ( For TotaS Variance of y "k ) = ( plus 
k ) 

max(0, Est. E1(Var2y ) 

Estimate for Demographic Groups 


The methods of the previous section can also be used to develop 


national projections of program outcomes and differences in outcomes for any 


demographic subgroup of recipients. The individual weights for each observa- 


tion are the same, since they are based on sampling probabilities. These 


methods yield national projections for any subgroup. They focus on how out- 


comes in the two programs differed for that subgroup rather than on how out- 


comes differ across subgroups. 


'see, for example, the discussion of negative estimates of variance 

components in Searle, pp. 406-408. 




When we estimate outcomes for different groups, however, we are fre- 


quently interested in the extent to which differences across groups seem to be 


associated with the groups themselves or with differences in where the groups 


are likely to be found or differences in other correlated characteristics. 


This can be pursued in a number of ways. For this report, where it seemed 


appropriate, we simply estimated the mean differences in outcomes across 


groups with site and other demographic covariates. This is an unweighted 


estimate and corresponds to the weighted sum of the estimated differences 


across groups within each PHA that has the smallest error of estimate. 




. APPENDIX D , 

TEEORETICAL DIFFERENCES IN SHOPPING BEHAVIOR . . 
BETWEEN THE TWO PROGRAMS -. . , . 

. >  L 

This appendix provides the theoretical details behind'the analysis of 

r 

chapter-2. The key conclus~ons are that (1) there is reason ;o believe th;t 
-., 
thi Housing Voucher and Certificate programs will lead to different en;ollee 


" - ?  

shopping behavior; (2) different shopping behavior may lead recipients in the 
. ,.. .. . 
two programs to pay'd~fferent amounts for similar housing;.and (3) while the 


theoretically expected net effects on average rents paid and housing obtained 


are not completely clear, to the extent that the Housing Voucher Voucher 


Program induces recipients to rent units above the FMR, Housing Voucher Recip- 


ients would be expected to shop more carefully. 


The development of the theoretical model starts in Section D.l with a 


simple model of housing choice in a world with known, homogenous prices and no 


uncertainty. This leads to expectations concerning differences in program 


success rates, recipient rents, and costs, as discussed in Section D.2. 


Section D.3 then extends this model to deal with search for housing that meets 


program requirements. This modifies the expectations of Section D.2. Section 


D.4 then further extends the model to take account of shopping for housing. 


Finally, Section D.5 indicates various caveats and extensions to the models. 


The work presented in Sections D.l to D.3 was largely presented in a previous 


report (Kennedy and Finkel). It is included here for ease of reference. 


D.l Theoretical Incentives of the Two Programs 


Consider first the ways in which the behavior of enrollees in the two 


programs would be expected to differ. We start by describing the two programs 


and the rents that recipients would be expected to choose. 


The Programs. The Housing Voucher and Certificate Programs are each 


variants of the Section 8 Existing Housing Program and share certain basic 


features. In both programs, actual program operations are carried out by 


local public housing agencies (PHAs) under contract to HUD. Eligible appli- 


cants accepted by the PHA are given from two to four months to find acceptable 


housing in the private rental market. To be acceptable in either program, a 




unit must meet program quality and occupancy standards, and the unit's owner 


must agree to participate in the program. The owner then signs a lease with 


the applicant and a separate contract with the PHA. These contracts set the 


rent for the unit and specify the amount that the PHA will contribute towards 


paying the rent (the program contribution or housing assistance payment) and 


the amount to be paid by the tenant (the tenant contribution). 


The central difference between the two programs is the way in which 


they determine the size of housing assistance payments. Under the Certificate 


program, the recipient contribution is usually fixed at 30 percent of income, 1 


and the program pays the difference between this fixed contribution and the 


recipient's rent. In order to set some limit on assistance payments, allow' 


able rents must be limited. This is done in two ways, First, rents may not ' 

exceed the schedule of Fair Market Rents by bedroom size (FMRs) published . 

annually by HUD for each area of the country.2 Second, the unit rent must be 


determined by the PHA to be reasonable, given local market conditions. 


l ~ h e  actual rule is the larger of 10 percent of gross income, 30 

percent of net income (gross income net of various deductions), or welfare 

rent. The 30 percent of net income figure was larger than 10 percent of gross 

income for 98 percent of the almost first 6,000 Demonstration applicants. The 

welfare rent rule applies only in certain states in which ADC payments include 

an allowance for rent equal to the ADC family's out-of-pocket expenses;for 

rent up to a maximum amount, called the welfare rent. In these states, 

housing assistance payments that reduce the tenant contribution of ADC 

recipients below the welfare rent would be offset dollar for dollar by a 

reduction in ADC payments. Accordingly, in such "a~-~aid" states, the Certi- 

ficate program sets the tenant contribution for ADC recipients equal to the 

larger of 30 percent of net income, 10 percent of gross income, or the welfare 

rent. Only two states included in the Demonstration were as-paid states-- 

Michigan and New York--and Michigan has since changed its ADC rules. 


*PHAs have some flexibility with respect to the FMR ceiling. In 

general, the gross rent (contract rent plus scheduled amounts for utilities 

paid by the tenant) must be less than the FMR schedule of rents by unit size 

and type established by HUD for the PHA jurisdiction. However, 1) the PHA may 

approve rents of up to 10 percent above the FMR on a case-by-case basis for-up 

to 20 percent of units; 2) the PHA may extend this to more than 20 percent of 

units with HUD permission; 3) the PHA may obtain BUD approval for either 

categorical (size-type) or case-by-case increases in payment standard to up to 

20 percent above the FUR. In addition, certain subsidized housing projects 

(e.g. Section 236 projects) have rent schedules that are separately approved 

by HUD. In these cases, the PHA may agree to accept the HUD-approved schedules 

for these projects, as long as they are below the FMRs. 




Under the Housing Voucher program, in contrast, the maximum assistance 


payment is fixed, and the tenant contribution varies to make up the difference 


between the recipient's rent and the assistance payment. Accordingly, the 


Housing ,Voucher program does not have the upper limit on recipient rents 


imposed by the Certificate Program. In.essence, the Hcusing Voucher 


recipient's out-of-pocket costs increase dollar for dollar with his or her 


unit's rent. This difference in program rules may affect both recipient and 


landlord behavior and program costs. 


Recipient Choice. The theoretical effects of these differences in 


program payments can readily be described in the context of a simple economic 


model of housing choice. Under the simplest economic model of housing choice, 


a household is seen as allocating its spending between housing and other 


expenditures based on its relative preferences for housing and non-housing goods 


and its available choices given the prices of housing and other goods and the 


household's income. 


Formally, this can be written as 


(1) Maximize U (H,Z) subject to PHH + PZZ 5 Y 
{H,Z} 

where 

U~H,Z) = 	 the households' preference orderinf over Housing (HI and 
non-housing (Z) goods and services 

H = housing goods and services, 

Z = non-housing goods and services, 

PH = the price per unit of H, 


PZ = the price per unit of Z, and 


Y = household income. 

l ~ h e  preference ordering is in effect indexed by U. For convenience, 
the two classes of goods are defined so that they are in fact "goods" -- that 
is,,so that U increases when either H or Z is increased (the partial deriva- 
tives UH, UZ are positive). The key assumption is that as one good is 
increased, the individual is willing to give up less of the other in return 
(the indifference curves or level curves of U are concave from above). In 
addition, unlike psycholcgist's models, economists always assume free dispos- 
ability--that is the individual can never have so much of a good that it 
becomes a burden. 



This is pictured graphically in Figure D.1. The diagonal line in Figure D.1 


represents the pairs of (H,Z) values that satisfy the budget constraint. 


The shaded area below the diagonal line is the feasible set--the set 

of all (H,z) cdmbinations that the household can afford. The curved lines in 

Figure D.l represent level curves for U(H,Z)--that is, sets of (H,Z) pairs 

such that the household's level of utility (U) is constant. The household ~ 

maximizes U by selecting the highest level curve within its feasible set--in . 
this case (H*,Z*) tangent to the budget line. 

Under the Section 8 Certificate Program, recipient househdlds may rent 

any unit within the PHA jurisdiction provided that (1) the unit meets program 

quality and occupancy standards and (2) the unit's gross rent (including 

scheduled allowances for utilities not included in rent) is below or equal the 

local HUD-determined Fair Market Rent (FMR) and is determined by the PHA,~Obe 

reasonable. Recipients pay an amount equal to the larger of 10 percent of 

gross income or 30 percent of net income.' The program pays the differe'nce .: 
between gross rent and recipient contribution; Thus, for Housing that mee,ts 

. . 
program standards, the Certificate program changes the budget' const&int of 

Equation ( 2 )  to 

C .  

(3) = max (0.1YG,0.3YN) + PZZ if max [0.1YG,0.3YNl 5 PHH,;.Rmax 

PHH + PzZ if PHH >-R : ~ ~  
$ 4 I 

2 

where .. 
Y = the measure of household income r6le;ant to househbld deci- 

.. sion making, . . - 2" 

H,Z = housing and non-housing consumption, respectively, 

PH,PZ 
= the price per unit of housing and non-housing consumption, 

respectively, 

YG = household gross income as defined by the program, 

'or welfare rent. See the note on welfare rent above. 




FIGURE D. 1 


GRAPHICS OF HOUSING CHOICE 




YN = household net income as defined by the program, and 

gaX= the maximum gross rent allowed by the program. 

This creates a corner in the budget line as shown in Figure D.2. For 

housing expenditures below the tenant contribution level (the larger of 10 

percent of gross income or 30 percent of rent income), the household receives 

no assistance and remains on its pre-program budget line. Once expenditures 

on housing reach the tenant contribution level, fixed at Rmin, the housellold 

can increase rent without increasing its out-of-pocket cost (without 

decreasing other exper~ditures) until it reaches the maximum allowed rent. 

Thus, above the tenant contribution level, the budget Line is horizontal up to 

the maximum rent (indicating zero marginal cost for additional housing). 

Units above the maximum rent can only be rented outside the program at a 

sacrifice of the maximum subsidy (shown by the solid vertical line at Hmax in 

Figure D . 2 ) .  Above Hmax the budget line returns to the original pre-program 

line. 

The Housing Voucher Program'substitutes a direct ceiling on the pro- 


gram assistance payment for the Certificate Program ceiling on unit rent. 


Specifically, under the Housing Voucher Program, recipients must still rent 

-	 units that meet program housing standards, and the minimum tenant contribution 

is set at 10 percent of gross income;' For rents above this amount, the pro- 

gram pays the difference between gross rent and this tenant contribution-up to 

a maximum amour.:. Thus the budget line becomes 

v
PHH - S 
max + 'zZ if P ~ H> sZax+ 0 . 1 ~ ~  

where 
Y = the measurq of household income relevant to household deci- 

sion making, 

H,Z = housing and non-housing consumption, respectively, 
= 

PH,PZ 	 the price per unit of housing and non housing consumption, 

respectively, 


YG = household gross income as defined by the program, and 

'current legislation prohibits application of the Certificate program 

welfare rent rule to Housing Voucher recipients. 




FIGURE D 2 

THE CERTIFICATEPROGRAMBUDGETLINE 
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sV = the maximum allowed assistance payment under the Housing 
max Voucher program. 


This is depicted graphically in Figure D.3. Like the Certificate Program, the 


Housing Voucher Program creates a corner in the budget line at the point 


H,.' Unlike the Certificate Program, however, the Housing Voucher Prbgram 


does not require rts to leave the pr, sacrificing the full subsidy, if they 


wiih to spend more for housing than Rc; thus the budget line above Hc does not 


return to the pre-program level. However, since the program assistance 


payment does not increase with rents larger than P.,, the cost of housing above 


Hc is paid by the tenant, so that the program budget line above Hc is shifted 

' ., 

above, but parallel to, the pre-program line. 


The maximum assistance payment in the Housing Voucher program is set 


atithe difference between the program payment standard (generally the same as 


the Certificate Program maximum rent) and 30 percent of net income. Thus 


where +-

sV = the maximum assistance payment under the Housing Voucher .-	 max program 
 . , 


R~ . = the Housing Voucher payment standard, 

-	 max 


YN = household net income as defined by the 


The Housing Voucher R~ may, however, differ from the Certificate Program 
max 

for several reasons: 


max 


1. The Housing Voucher R~ may not exceed the HUD FMRs, 

max 

whereas PHAs m e  allow up to 20 percent of Certificate 

recipients to pay rents up to 10 percent above the. 

FMRs. 
1	 < 


2. Certificate Program rent rea~onabrenes~ 
limits may be 
.-

lac is not, however, usually equal to the+Hmax corner fpr the 

Certificate Program (see Figure 3.4, below). 
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applied on a case-by-case basis, whereas the Housing 

v


Voucher Program R schedule is fixed for all house- 
max 

holds.
. 

Most importantly, of course, ItC is act.ually the maximum rent allowed by the 

max 
v


Certificate program, whereas Rmax is simply the rdnt at which the Housing 


Voucher assistance payment stops increasing. 


The difference between the two programs' budget lines is shown in 


Figure D.4 for the case in which the R,,,,, for the two programs is the same. 


If 30 percent of net income is greater than 10 percent of gross income (Case 


A), the Housing Voucher budget line lies above the Certificate line for all 


gross rents above 10 percent of gross income. If 10 percent of gross income 


is greater than 30 percent of net income (Case B), the two budget 1ines.coi.n- 


cide up to Rmax/PH, but thereafter the Housing Voucher budget line lies above 


the Certificate line. Case A is the usual one; indeed, there were only 121 


instances of Case B among the first 5,854 applicants to the two programs. 


Expected Differences in Behavior Under the Simple Model 


Success Rates. In order to become recipients, enrollees in either 


program must obtain housing that meets program occupancy and quality require- 


ments within two to-four months of enrollment. A substantial proportion of 


enrollees do not qualify. Roughly speaking we might expect that the success 


rate among enrollees in becoming recipients would be larger if the value of 


the program to them were greater. In fact, as long as Rmax is the same in the 


two programs, the Housing Voucher Program dominates the Certificate Program in 


the sense that any consumption pattern that is feasible under the Certificate 


Program is feasible under the Housing Voucher Program, while the Housing 


Voucher Program includes points that are not feasible under the Certificate 


Program. This is the basis for the belief that the Housing Voucher Program 


should have higher success rates than the Certificate Program. 


Under the model posed here, a household might reject the Housing 


Certificate program under either of two circumstances. If the household has a 


low enough pre-program rent level (somewhere below 30 percent of net income), 


then it might be better off without the Certificate program,'which would 


require some increase in household out-of-pocket costs, though generally 




offering much better housing. Similarly, if a household wants much better 


housing than can be obtained within the Certificate maximum allowable rent, it 


might also be better off without the program, which would reduce both its out- 


of-pocket costs and its housing quality. 


More generally, the benefits of the Certificate program from the 

household's viewpoint are reduced to the extent that the corner point in the 

Certificate budget line requires housing expenditures different from those 

that the household would itself choose, given additional income equal to the 

maximum Certificate assistance payment. This is illustrated in Figure D.5. 

The dashed line shows the budget constraint that the household would face if 

it were simply given additional income equal to the Certificate assistance 

payment. If the household were allowed complete freedom of choice, the value 

of the assistance payment to the household would simply be its amount --
S . Under the Certificate Program, to the extent that the household would 


desire to spend a different amount on housing than %ax (i.e., to the extent 


that RN(Y+Smax)fRmax), then 'the value of the program to the household is 


reduced below siaX. This suggests that the reduction in value might be 


empirically specified as a function of the absolute difference between the 


program-constrained rent and the rent that the household would itself choose 


given additional income equal to the maximum Certificate assistance payment 


( IR(Y+S,~~)-%~, 1 ).I 
As shown earlier in Figure D.4, the Housing Voucher program allows 


households to choose to spend above R~ and also extehds the program budget 

ma x 
v


line for spending below Rmax to the extent that (0.3YN-O.lYG) is positive. 


Where the Housing Certificate offers a single point (at on the (Y+Smax) 
R:,,) 


budget line, the Housing Voucher program offers a section of the (Y+SmaX) 


budget line. Thus, a Housing Voucher program, by allowing recipients a 


greater range of choice, should, in principle, appeal to more eligible house- 


his is, of course, fairly arbitrary. The content for the household 

of the difference in desired and prescribed rent might be better captured in 

terms of real housing, which would require adjustment for the 1ocal.price of 

housing. In the sites in which housing evaluations will be conducted, regres- 

sions of rents on'housing characteristics (hedonic regressions) may be used to 

develop a price index across sites, if the program does not distort shopping 

behavior. Further, the theoretical impact on value is clearly 'Lon-lJinear, 

depends on the curvature of the indifference curves, and needs not be sym- 

metrical (nor constant across different incomes). 
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holds and offer greater incent~ves to participate. In equations, this may be 


written 


where 


AUp = the value of the program to a recipient 

Sp = the assistance payment paid by the program 

' L = a ldss function due to program requirements or payment 
structures that force the recipient away from desiredcon- 
sumption patterns 

Hp = the program level of housing 

H(Y+S) = desired housing given at income Y+S 

Y = household income 

In terms of the two ~ro~rams' restrictions we can write AUP from Eq. (6) as , 

* v 
(8) AU = Sv - min L (R - R (Y+S) I pH) set. (R 2 Rmax - (0.3YN-0.1YG)v 


Since the minimum value of L in Eq. (8) cannot be greater than the value of L 

in Eq. ( 7 ) ,  the value of the Housing Voucher program to recipients cannot be 

less than the value of the Certificate program, 1.e.: 

. Recipient Rents. The statement that the Housrng Voucher program 

offers a greater range of choice also implies that we may observe differences 

in the distribution of recipient rents. In particular, Housing Voucher rents 

would be expected to be less clustered at the corner in the program budget 

line. In terms of Figure D.4, all households in the Certificate program would 

be expected to have expenditures on housing.close to the corner of the Certi- 
r 

ficate program budget line (at ~ k ~ ~ ) ~
in the Housing Voucher program, only. 




households whose desired spending on housing is less than the (generally 


lower) Housing Voucher budget line corner will cluster around the corner. 1 


However, because the corner in the Housing Voucher budget line is 

frequently below the corner in, the Certificate program line, the overall 

expected effect on average rents is unclear. To see this, the equation -.for 

the theoretical range of responses are easily derived. 

The household's desired program level of housing and tenant contribu- 

tion in the Certificate Program are clearly given by renting at the maximum 

rent. On the one hand, from Figure C.2, the household cannot pay more than 

this and stay in the program; on the other, the household saves nothing by 

spending less. Thus, the theoretical housing situation for Certificate recip- 

ients should be 

SC = sc = RC - max(O.l~~,0.3~~)
max max 


where 


= the expected gross rent for the recipient unit under the 
R; Certificate program, 

C C C

Bp = RP-S 

= the recipients out of pocket cost for rent under the 
Certificate program, 

sC = the assistance payment paid under the Certificate Pro- 

gram, 

YG = recipient gross income. 

YN = recipient net income. , 

Similarly, under the Housing Voucher Program, from Figure D.3, the 

household saves nothing by spending less than (s,&~ + O.lYG) for housing. It 

can, however, elect to spend more than this. Accordingly, the values of 

'1n fact, among the Housing Voucher recipients in the Housing.: 
Evaluation Sample, only 13 of 911 recipients (less than 1.5 percent) actually 
had rents below the Housing Voucher corner. <-



program housing and recipient and program contribution for the Housing Voucher 


Program are given by 


v v v

(11) 	 BP = R p - Smax 


0 =sV sv v - 0.3YN 
max Rmax 


where 


R: 	
= the expected gross rent for the recipient unit under the 

Housing Voucher Program, 

BV = RV - SV = the recipient's out of pocket cost for rent under the 
P P 
 Housing Voucher Program, 


S' = 	 the assistance payment paid under the Housing Voucher 

program, 

RN(Y+S 	 ) = normal recipient rental expenditures with income Y+Smax max 


If we define 


and assume that 


then we can compare outcomes under the two programs by substituting Eqs. (10) 


into Eqs. (11). If, as is almost always the case, A is positive, we have 


(13) RV 
P C  

2 RC* + ~~X[-A,R~(Y+S~) 
max 

]- R 

(14) B; 2 B; + max[O,RN(Y+S 
v
) + A - Rmax] 
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In words, again, for A > 0, the standard model conclusions are 

1. 	 The expected assistance payment under the two programs is the 

same, but the value to the recipient of the Housing Voucher pro- 

gram may be greater, so that success rates in the Housing Voucher 

program may be higher. 


2. 	 The expected rent levels under the Houslng Voucher program are 

lower unless the household would normally spend more than Rmax 

(given the additional income from the assistance payment). 


3 .  	 The expected out of pocket contribution under the Housing Voucher 
program is lower (higher) as expected rental expenditures are 
lower (higher) than in the Certificate program. 

The next sections develop extensions of the standard model and indicate how 


these extensions may change the results of Eqs. (12) to (14). 


Extending the Model to Take Account of Program Requirements 


The discussion of the previous section focused solely on recipients' 


desired spending levels under the two programs, as if becoming a recipient was 


simply a matter of choosing to enter the program and selecting the appropriate 


rent level given the program rules. In fact, of course, households in both 


the Housing Voucher and Certificate programs must find units that meet the 


program quality and occupancy standards. This section focuses on individual 


decision making in search~ng for housing that meets program requirements. 


Finding units that meet such program standards is not always easy. If 


the household simply searches in the private rental market, it may have few 


clues with which to work. Unit size requirements in terms of number of rooms 


are more or less set by the occupancy standards. Otherwise, unlt rents tend 


to be positively, but imperfectly associated with meeting requirements and 


customary descriptions of units provide little information. Indeed, recogni- 


zing this, some landlords directly advertise units as suitable for Section 8 


Existing Housing, and some PHAs post lists of landlords whose units tend to 


meet requirements and who are willing to participate in the program. 


Imagine that households set rental targets in searching among units --
that, for example, they use rents to screen advertisements and decide which 

units to inspect or that they offer rent levels as a guide to realtors. If 

the probability of finding a unit that meets program requirements is posi- 

tively associated with unit rents, then the household might select a search 
, -



rent that would maximize the expected payoff. If this process is expressed as 


selecting the search rent level that maximizes expected utility, then the 


problem may be described as 
, -

(15a) Maximize E(U) = n(R) Up(R) + (1-rr(R)) UN 

CR} 


= UN + n(R) (AU(R)) . 
(15b) Up(R) = U[R/PH,(Y-R+S)/PZ] 

where 

Up = the level of utility obtained under the,program with rent-R; 

UN = the utility level obtained by the household without the 
program, 

AU(R) := up - uN 
s(R) = the probability of finding a unit that meets requirements, 

if the household searches at rent R, 


R = the rent specified in search, 

S = the assistance payment given R. 

PE,PZ - =  the price of housing and non-housing goods, respectively. 

This yields first order conditions: 


' " .. 
where, as usual, 


, 

= the slope of the indifference curve at level U ' 
aH x . P 

2 



- - 

= the slope of the budget line (- PZ/PH)% I y  

The content of Eq. (17) can be developed graphically. The curve 


(dn/dR) (1/n) is the ratio of a density function to its parent distribution 


function.' Thus for most standard distributions we have 


(18) lim (dn/dR) (l/n) = 0 (or at least becomes small) 
R + -

Otherwise, it is difficult to characterize (-da/dR) (l/n) in general, but two 

examples -- the logistic and normal distribution are shown in Figure D.6. 

We can characterize (-dAU/dR) (l/AU) by looking at the expression in 

the left-hand brackets of Eq. (17) and recalling that this is zero when the 

household is on its normal consumption path for income (Y+Smax). Further, as 

R moves sufficiently far away from this level, AU goes to zero. Accord-

ingly, we can sketch the (dn/dR) (l/n) and (- dAU/dR) (l/AU) curves as shown 

in Figure D.7. R* always lies above R~(Y+S,,~), reflecting the fact that 

increases in R affect both Up and the probability of obtaining Up. Further, 

in general, as S increases, the distances (RN(Y+S)-E) and ( - %(Y+S)) 

increase as indicated in Figure ~ . 8 . ~  Thus we expect that higher assistance 

payments increase R*. Similarly, a shift up the n - schedule will shift the 

(dn/dR) (l/n) schedule to the left and reduce R*. 


One interesting observation from this sort of model is that the Hous- 


ing Voucher program could in theory reduce success rates. Under the Certifi- 


cate program, all households are in theory induced to spend close to 

C . As indicated in the previous section, the Housing Voucher program is Rmax 


more likely to induce choices of search R below R" (to the extent that 

max 


A=(0.3YN-O.lYG) is positive). Accordingly, Housing Voucher applicants may 


choose a lower value of R* and hence lower n(R*). If the search R's are more 


'1f we think in terms of the probability of not finding a standard 

unit (1-n) then (dn/dR) (l/n) is the negative of the hazard rate. 


hat this is true may be seen from Figere D.8. Since the indiffer- 


ence curve is downward sloping, R2/~H-R1/~H 
is always greater than the horl- 

zontal distance between the two budget lines (S2-S1/PH). On the other hand, 

non-housing consumption increases with income, (R~(Y+s~)-R~(Y+S~))/P~ must be 

less than the horizontal distance. Hence R~(Y+s)-K increases with increased 

income (if non-housing consumption is a normal good). Similarly, 5 -, RN(Y+S)-
will increase if houslng has a positive income elasticity. 
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FIGURE D.6 
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dispersed in the Housing Voucher program, we would expect a corresponding 


spread in success rates, with higher success rates among households that 


normally wish to spend more on housing. 


Extending the Model to Take Account of Stochastic Prices 


We can extend the model further to take account of the fact that 


housing prices are not fixed. In this context, the price is housing is not 


the rent but the ratio of rent to the "quantityt' of housing (H) contained in 


the unit. Sayrng th.~t prices vary simply means that different units with the 


same rent may carry different levels of housing (or, conversely, that similar 


units may have different rents), 


We first consider a direct extension of the models of the previous 


section involvrng select~on of target rents. We then consider alternative 


models of search and ask how they may be distinguished. 


Imagine that, as in the prevlous section, individuals determine the 


rent they will consider and then search across units at this rent until they 


find one that offers an adequate level of housing services. In effect, people 


determine a maximum price that they will pay and then reject units that exceed 


this price. We now need to redefine the terms of Equation (15a,b) in terms of 


expectations. Let us further assume initially that each person only goes to 


look at one unrt. Thus, 


where 

rr(R,a) = The probability of successfully finding a unit that meets 
program requirements as a function of search rent (R) and 
maximum acceptable price (a). 

a = The maximum acceptable price 

R = The search rent 

p(R/PH) = The probability that a unit with real housing (R/PH) meets 
program requirements 

£(pH) = The density function for housing prices 



Up(R,a) = The expected level of utility if the household succeeds in 
participating 

Other terms = As in Equation (15) 

Given this redefinition of n and Up, the choice problem is still 


written as in Equation (15). Further, it is obvious that the introduction of 


stochastic prices does not change the fundamental conclusion of the previous 


model with respect to the optimal search rent (R*). Certificate program 


enrollees will search at the maximum rents allowed by the program; Housing 


Voucher enrollees may select higher or lower search rents depending on their 


normal income expansion path and the strength of the relationship between rent 


and success rates. 


The interesting aspect of the new model is the condition determining 


the optimal maximum acceptable rent. This is given by the condition: 


That is, the a* is determined to be the value that just makes the recipient 


indifferent betwe-en and not participating. 


The realism of the model of Equations (19) an?. (20) may be increased 


by allowing individuals to choose an intensrty of search as well. This should 


have no material effect on results, except of course through the Le Chatelier 


principle that introducing an added degree of freedom tends to reduce the 


absolute magnitude of the effects of exogeneous shocks.' (Intuitively, house- 


holds may use search effort to arrive at lower a* values, whrch will in turn 


weaken the connection between a* and other variables.) 


The determinati'on ., of a* is illustrated in Figure D.9. A recipient 

has a pre-program budget line (Y = PZZ + pH$) and a program budget line (Y + S, 

= PZZ + PHH). If we fix program rental expenditures at RB, then a recipient 

can consume ZB (= (Y + S - RA)/PZ). The value of a* is the price of housing 

that creates a budget-line that intersects-the original indifference curve at 

ZB' Examination of the figure shows that this price increases as R increases 

from zero to RA in Figure D.9 and,then decreases as R increases above RA, 

where RA is the price of housing that would leave the recipient indifferent 

'see Samuelson, 1947. 




H = Hous~ng U- = Pre-Program lnddference Curve 

Y = lnoome = Prtce of Other Goods z 
0 = maxlmum acceptable effect~ve price of hous~ng glven the level of rental expenditures 



between his original budget constraint and a budget constraint with income (Y 


+ S).  

If an individual would spend RC under the Certificate program, then he 


will require a higher or lower maximum price under the Housing Voucher program 


depending on whether his rental expenditures under the Housing Voucher 


program, RV, are higher or lower than under the Certificate program and also 


on whether RC is above or below RA in Figure D.9. However, we know that RA is 


always below pre-program (equilibrium) consumption. Thus RC can only be below 


RA in cases where the Certificate program reduces recipient rents below pre- 


program levels. This is very rare. Accordingly, we expect Housing Voucher 


maximum acceptable prices to be lower or higher to the extent that the Housing 


Voucher program increases'or decreases recipient target rents. As noted 


earlier, the Housing Voucher program could in prrnciple lead to erther 


increases or decreases in individual target rents, but in fact on average 


increases recipient rents. 


This is not the end of the story, however. The expected price depends 


also on the distributron of rents among units that meet program quality and 


occupancy requirements. Thus, the expected price actually pard is given by: 


Accordingly, 


+(23) 
d~ ( P ~ I R )  

-- 0 ('la*) ' * [& - E (p H I R ) ]  -aa* a~ ( P ~ I R )
dR n aR aR 


The first term of Eq. 23 is negative, since -aa* is negative. The second aR 

term is given by: 




This last expression (in Eq. 24) wrll be positive if (p'/PHp) , which equals 
aP(=//p , is positively correlated with pH. This is in fact what we usually 

expect. If we think of p (the probability of meeting requirements) as a 
function of the real housing index H, then we require that: 

If, for example, p is Logistic in 8,then: 

which satisfies Eq. 26. Equation 25 will also be met by a probit in H. 


Alternatively, if p is one or zero depending on whether H is above or below 


some threshold level, derivatives are not defined, but the term in Eq. 24 will 


be positive. 


The remaining question is, of course, which of the two terms 

dominates. A particularly interesting version of this question is whether it 

is possible for the expected success rate, n , to increase while the expected 

price paid decreases. The answer to this is not clear. Further, even if we 

could sort out the relationship between target rent and prices, we only arrive 

at a statement of program differences by weighting the price-rent schedule by 

the difference between the two programs in the distribution of target rents. 

This seems unlikely to be very conclusive. 

The critical feature of the model of Section D.4.1 is that the 


shopping incentives in the two programs are the same for any target rent. The 


program differences only arise from differences in the selection of target 


rents. If we imagine that the Housing Voucher program generates a joint 




distribution of rent and quality among its recipients, then under this model, 


the cobditional distribution of quality iiven rent is the same in the tw?' 


pr2grams, while the distribut~on of rent given quality differs d"e to 

, . I i .. " . . .. " , ,'.*,

..L. 


differences in theqrent8 selected. 

-. > ' . , ( ,  

For concreteness, say that the-.search process in the Housing Voucher 
, 
program generates a joint normal distribution of Housing quality and rent: . p 

where 


RV = recipient rents in the Housing Voucher program 

Hv = recipient housing in the ~ousin~'~oucher'progr~m '-N (iH, aH)iV 


- ,. - ,  

P = the price of housing paid in the Housing Voucher program 

E =,a stochasric term -N ( O , a E )v 

Under joint normality, thls induces a regression of housing quality~on rent, 

given by: . - . .' .. * ; I  

, ,.-

.* ? z ,  
I. '  

. ,  
Now, imagine that, as we have suggested, the Certificate program does not 


alter the shopping incenti-ves conditional on target rent, but selects a 




- - - 

different set of target rents, inducing a new distribution of R. Then Eq. 2 8 -

will also apply to the Certificate program. However, this will induce a new. 
r . .  .-

regression of rent on housing quality in the Certificate program. I .  


Example 1. Normally Distributed Certificate Program Rents. Assume 


that the Certificate program Certificate rents are still distributed normally 

-

with, mean RC and variance VC. Since Eq. 28 still holds, we know that: 

Since pHC is the Housing Voucher cost of HC , and RC is the Certrficate 

program cost, we have: 

That is, the average Certificate cost will be above or below the average 

Housing Voucher cost for the same bundle as the average rents selected in the ' 

Certificate Program are above or below the average Housing Voucher rents. In 

addition, the new distribution of Certificate program rents induces the 

regression: 

Substituting for PE and for a, 6, og 
2 , and defining the variance of rents 

c & 

in the Housing Voucher program by: 


so that 




Eq. 31 can be reduced to: 


The Certificate program regression of rent on housing quality will have a 


flatter slope than the Housing Voucher regression if the selected Certificate 


program rents have a lower varrance; the regression line will be shifted up or 


down depending on whether the standardized mean rent is increased or 


decreased. 


The content of this may be clearer if we consider another example. 


Example 2. Upper and Lower Trunctlon of the Rent Distribution. 


Assume that the meclanism by which Certificate enrollees select target rents 


truncates the distr~bution of rents so that: 


In this case, 


2 f(b - PHI - f(a - PHI
(35) C = P H ~- 'E [ F(b - PH) - F(a - PH) 1 

where 


F = the distribution function for E . 
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Since E has a zero mean in the population, it is easy to see that: 

If there is any upper trunction (b finite), then for large enough pHC, the4 


Certificate regression line will be below the Housing Voucher regression 


line. If there is any lower trunction (a finite), the? for small enough pHC, 


the Certificate program regression line will lie above the Housing Voucher 


regression line. 


We can generalme these insights with a final example. 


Example 3. General Selection of Certificate Program Rents. Say that 


Certificate program enrollees select from among the target rents considered by 


Hous~ng Voucher enrollees wlth: 


g (R) = 	 the probability of selection for rent R, assumed to be 

irdependent of H. 


Then 


Consider first the slope of the regression. We can rewrite the integration in 


Eq. 38 in terms of R: 




Recall that if f is a normal density function: 


\ . 

thus Eq.  40 can be rewritten: 

a (PC - PH ) 
= - p [ 1 - Var (R - selection)

(43) - c 
2 1aHc a 

E 

Accordingly, since 


-
then substituting from Eq.  43 yields 

-aRc -- Var (R - ~~(s'election)
(45) [ Vat (R - PHlwithout selection) 1aHc 




The slope of the Certificate program regression of rent on housing quality is 


greater or less-than the slope of the Housrng Voucher regression as the rent 


selection process increases or decreases the variance of rents at any given H. 


Now consider the level of the Certificate regression line. Returning 

to Eq. 38, the Certificate line lies above or below the Housing Voucher line 

as: 

Say that there is a rent such that Certificate recipients are less likely to 

sel-ect rents below this rent than above it. Then since the mean of £(E) is 

zero-,it is clear that for low enough PH, the expression In Eq. 46 will be 

positive. Similarly, if there is a rent such that Certificate recipients are 

less likely to select rents above this rent than below it, it is clear that 

for high enough PH, the expression m Eq. 46 will be negative. 

A~cordingly, under the model of this section in which Certificate 


program rents tend to be more tightly clustered around FMRs than Housing 


Voucher rents, we expect that the Certificate regression line will have a 


flatter slope and be shifted up. 


It is important in considering this class of models not to think of 

selection as a passive process. We expect that it will be more difficult to . 

find units that meet program quality and occupany requirements at lowkr 

rents. As the model at the beginning of this section indicated, different 

rents will be associated with different prices and (implicitly) different 

incentives to expend effort in shopping. The point of the model in this 

section is not that the programs will not differ in average shopping 

intensity, but that under the model posed here these differences arise through 

differences in target rents and affbct th< joint distribution of rents and 

housing quality in very restricted ways. 

Alternative Search Models. In the model of the previous section, 


individuals searching for housing select a target rent (or range of rents) and 


then shop for housing within this target range. It is clear, however, that 




individuals in looking for housing can also to some extent identify a range of 


housing quality in terms of unit size, amenities, and location, and search 


across units that meet their quality criteria based on realtor descriptions or 


advertisements. Further, we can imagine that on finding a unit, tenants may 


bargain with landlords rather than accepting the landlord's first offer. 


Interestingly, such processes suggest a different outcome in terms of the 


pattern of program prices than that found under the model of the previous . , 
section. 


Imagine now that individuals select a target level of housing and then 


search across units with this target level until they find (or negotiate) an 


acceptable rent. We need not consider the process that determines the target 


level of housing. What concerns us here is the shopping incentives associated 


wrth any level of housing services. For the Certificate program recipients 


searching at a given level of services, the only thing that matters about the 


price is that the unit's rent be less than the FMR ceiling. Thus the 


Certificate program creates the same sort of rent selection process found in 


the previous section. Compared with the market equations, the Certificate 


program regression of rent on quality should be rotated down and the 


regression of quality on rent unaffected. 


Now consider a Housing Voucher enrollee. Again we are concerned w i ~ h  


behavior given the level of housing quality selected. We still imagine that 


recipients set a maximum price, but this is given by: 


The first order condition for the maximum price, a , 
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But this is simply a restatement of the condition for a* in Eq. 21. 

Accordingly, we know that a (H) is an inverted U-shaped curve. Accordingly, 

the selection on rent (R < a (HI : HI.-is a function of H, and the.regressi.on 
of H or R will be shifted. 

Since under this model the regression of B on R is shifted from the 

market regression for the Housing Voucher program and the same as the market 

equation in the Certificate program, the regressions will differ in the two 

programs -- in contrast to the results of the previous section for the target 

new model. 

Another approach to modelling price determination in the two programs 

is to consider landlord behavior. It is not unreasonable to suppose that 

landlords may adjust rents up or down to the FMR ceiling -- either as a 

discriminatory response to tenants who are Certificate program recipients or 

because the Certificate program is important enough to induce some landlords 

to set prices for this market. The exact mechanisms involved are not 

important. Again, however, we would expect such behavior to involve shifts in 

rent that vary with housing level and so shift the regression of quality or 

ren: between the two programs. 

Similar considerations would apply to models in which PHAs 


successfully bargain with landlords (as opposed to simply setting a ceiling 


like the FMR). 


Some Caveats 


The central assumption of the simple model of Sections D.l and D.2 is, 


of course, that the potential decisions of the collection of individuals in a 


household can be characterized by a consistent preference ordering with con- 


cave indifference curves. In addition to this, however, the model clearly 


abstracts from reality in several ways. Three of these are discussed in this 


section. 


Delayed Landlord Responses. Perhaps the most important omission is 


the fact that the models focus exclusively on applicant and recipient beha- 


vior. This is appropriate for competitive markets with perfect information 


andno transaction costs. Each of these assumptions is subject to question in 


this case. 




First, as already noted, the general private market does not provide 


much information on whether units quality for Section 8. Accordingly, some 


PHAs offer applicants lists of units that are likely to qualify (and whpse 


owners are willing to participate in the program) and some owners directly 


advertise units as meeting Section 8 requirements. This immediately suggests 


that success rates might be determined as much by landlords' willingness to 


participate in a Housing Voucher or Certificate program as by recipient beha- 


vior. Furthermore, if recipients are effectively restricted to the subset of 


the housing market ~rovided by known Section 8 landlords, landlord price- 


setting behavior may be quite important in determining rents. The Certificate 


program sets rents through a combination of published ceilings and PHA rent- 


reasonableness determinat~ons. Published cellings may restrict rents but may 


also serve as price-setting signals. Likewise, PHAs may be more or less 


effective in negotiating rents. The Housing Voucher program substitutes 


individual negotiation and search for the published ceilings and PHA negotia- 


tion, though PHAs may still advise applicants on reasonable rent levels. But 


as noted, individuals may or may not be able to exert adequate competitive 


pressure depending on the availability of alternatives and the ease of moving. 


Differences in landlord behavior are unlikely to arise rapidly. PHAs 

nave been more or less active in explaining the Housing Voucher Program to . , 

landlords who currently participate in the Certificate program. If landlords 

respond to the program rules on an individual basis--changing their asking 

price depending on whether or not the prospective tenant holds a Certrficate-- 

then we might expect them to adjust quite rapidly to the differences between 

the programs. If, on the other hand, landlord responses come in the form of 

specializing in Section 8, setting rents to qualify for the Certificate Pro- 

gram, then it seems unlikely that' this would generate rapid changes in beha- 


vior, especially since most such landlords would still draw the bulk of their 


Section 8 tenants from the Certificate program. A key event in thls context 


may be annual recertifications. At annual recertifications, Housing Voucher 
.. 
landlords will both find that they are not granted automatic increases in 


rents based on the FMR adjustment schedule and that their Housrng Voucher 


lease, unlike the Certificate program lease, allows them to raise rents at any 


time (the Housing Voucher lease prohibits rent increases within the first year 


of the lease). 




Stayers and Movers. Relaxing assumptions of perfect information and 


zero transactions costs also affect models of applicant/recipient behavior. 


Most importantly, it appears that moving from one house to another is cbstly 


both in terms of the actual effort and expense involved in physically moving 


and in terms of the psychological and other costs involved in.establishing new 


ties, finding new grocery stores, schools, commuting routes, and so forth. 


Accordingly, we may expect that households will maintain positions that seem 


less than optimal in order to avoid the costs of changing housing. In par- 


ticular. households that meet program requirements in place may often have 


rents well below or above the values predicted by the models. This suggests 


the usefulness of separate analyses of movers and stayers. 


Second, the model of this section is flrmly rooted in a static , 

world. Thus, for example, it takes no account of the potential income dynam- 

ics that would affect a household's assistance payment over time (and thus, 

given transaction costs, its assessment of the program's present value). 

Recipients may make the "wrong" choices, for example choosing rents that they 

cannot support. This may come about for a variety of reasons, but could in . 
principle be more severe for low income households, which may lack the re- 

sources to accommodate the errors in judgment and in guessing future income 

and pricesthat characterize anyone's consumption decisions. This problem, if . .  , 
it'arises, would be expected to result in higher movikg or dropout rates among 


Housing Voucher recipients. 


A final obvious simplification in the models of this. section is the 


assumption that we can characterize choices in terms of two overall classes,of 


expenditures. This actually turns out to be less of a problem than I!: might 


seem. We can, in fact, assume that the household has a more complicated 

I 

dreference structure over various goods including a variety of housing-related 


services. In this case, the selection of housing and non-housing expenditures 


pictured in Figure D.l essentially reflects a background optimization of 


expenditures on specific items, given the overall levels of housing and non- 


housing expenditures. In general, the important issue raised.by this sort of 


aggregation of commodities is that household allocation of expenditures across 


the aggregate groups may vary if the underlying relative prices of iQms 


within an aggregate vary. Thus, estimated relationships may vary across sites 


if the underlying price vectors for the aggregates are not scalar multiples 


across sites. 




... 


This sens~tivity to price structure does, however, affect the expres- 


sipn for the value of program participation. In both the Certificate and 


Housing Voucher programs, recipient housing must meet program-set standards 


for quality and rooms. This in effect introduces an implicit set of shadow 


prices reflecting the extent to which the ,standards force a household to 


obtain different housing than it would normally want to (if it were spending 


- .R., on gross rent). To the extent that.this happens, of course, the utility 
max 


gain to the household 1s less. .. 

-. 

Formally, we 3hould rewrite Equation ( 4 )  to 

where 


AU' = 	 the value of the househqld of the,Certificate offer net of 
the effects of 'standards on housrng characteristics, 

(Hp,Stds) = the loss in utility due.to the difference (if any) between 
the characteristics of.a.unit meeting standards (at rent PH 

t I - Hp) and the unit.characteristics that the household would 
prefer to purchase at.that,price, and 

AU = as in Equation (6). 
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APPENDIX E 


BEWNIC INDICES AND OTHER PIEASURES'OF HOUSING QUALITY 


As discussed in Appendix D, we expect that recipients in the two pro- 


grams may look for housing in different ways that may result in their paying 


different prices for the same housing. This appendix discusses'how such dif- 


ferences in prices paid are estimated empirically. The basic technique used 

' 

is called hedonic indices or hedogic regression. These are thedietically 


simply estimated cost functions, an: thc? net effects of differences in shop- 


ping behavior may be summarized in terms of the differences in the cost func- 


tion associated with recipients in the two programs (Section E.1). Actual 


estimation of such indices involves a number of judgmental decisions as to 


specification. In order to reduce the risk 05 overfitting the Demonstration 


sample, we developed a specification based to a large extent on previous 


studies (Section E.2). Given a final~specification, there are several ways to 


approach comparison of the two programs (Section E.3). Finally, the inter- 


pretation of differences in estimated hedonic cost functions involves certain 


strong assumptions, some of which can be tested (Section E.4). 


Alternative Measures of Housing 


We can readily determine whether different groups of recipients have 


different average rents. However, if we are told that one group of recipients 

. . .. 

pays more than another, we are-not immkdiately convinced that the first group 


has better housing. Two issues are involved. First, of course, is simply 


variation in tastes. Whether one unit is better than another may very much 


lie in the eye of the beholder (or policy maker). The second issue is varla- 


tion in prices. If I tell you that the first group's rent refers to rents 


paid in 1986 and the second group's rent refers to rents paid in 1906, you 


will probably be willing to believe that the first group could pay a lot more 


than the second group without having better housing. 


Bow, then, do we decide that one group of recipients has better hous- 


ing than another? The short answer is that we don't. What we do instead is 


to describe the units in terms of specific features, in terms of commonly used 


measures, and in terms of whether, in a sense discussed further below, one 




group is getting more housing than another, and specifically whether differ- 
.-
ences in the amount of rent paid are consistent with differences in the hous- 

ing obtiined: -
- . .  

The basic difficulty in measuring housing is that it involves a col- 


lection of many different attributes. Individual features can and should be 


considered. Thus, Chapter 4 compares housing in the two programs in terms of 


a number of specific characteristics such as unit size, presence of specific 


amenities, and neighborhood characteristics. However, the large number of 


features and the many alternative ways of describing them require some summary 


measures as well. 


Summary measures can be constructed from at least two different view- 


points--that of social policy and that of individual well-being. Social pol- 


icy ravings attempt to evaluate housing in terms of externally set require- 


ments. These requirements are usually based on notions of basic amenities, 


such as' indoor plurhbing and features necessary for safety and health, or on 


presumed externalities produced by decent housing, such as improved appear- 


ance, reduced crime and disease, and so on. The problem in developing ratings 


based on social policy considerations is lack of consensus. There is little 


question that faced with any specific index, individual policy makers would 


quarre1:with the omission or inclusion of specific standards, or with the 


relative-weight given to, for example, floor condition, safe electrical wir' 


ing, or presence of adequate plumbing. 


HUD does in fact publish a set of minimum occupancy and quality 


requirements for the Housing Voucher and Certificate program. However, these 


only distinguish whether units do or do not meet the requirements. More to 


the point, all recipient units are certified by local PHAs as in fact meecing 


the-occupancy and quality standards set by HUD. No attempt was made to design 


the Demonstration data collection effort to review compliance with 


standards. 


Measures based on individual well-being, on the other hand, are basic- 
, . E 
ally concerned with the extent to which an individual household's housing 


> 
needs are met. At their most ambitious, individually motivated measures 


.i , . - - , 

attempt to abstract from particular households and to identify 8 common scale 
7 


of housing needs and adequacy that reflects a general consensus about what 

3 i 3 ,  

constitutes "good" housing. As discussed below, hedonic indices may be seen 

3 . 

as a special instance of this latter approach. 




In terms of individual well-being, the obvious index is the tenant's 


expressed satisfaction with his or her housing. However, measures based 


directly on individuals' expressed satisfaction with dwelling unit or neigh- 


borhood may lack credibility or clear interpretation. Consider, for example, 


an individual's expressed satisfaction with his or her neighborhood. The 


measure itself is subject to a variety of limitations (such as the common 


observation that people tend in their ratings to ratify their present 


situation, and especially their recent choices). More important', the subjec- 


tjve nature of individual satisfaction may be unpersuasive on at least two 


grounds. First, individuals may be dissatisfied with their housing not 


because it is inadequate, but simply because it is unsuited to their unique 


needs (for example, a dwelling unit that is too large or too far from a new 


job). Second, differences in individuals' satisfaction with housing may 


reflect differences in expectations as much as differences in the housing 


itself. For example, a person may be satisfied with his housing because it 


meets his needs or because it was the best he could expect given what he could 


afford, however inadequate that may be. 


One approach to these problems is to attempt to build a measure of 


housing by identifying an underlying structure of housing tastes or needs com- 


mon to all individuals. Such approaches are epitomized by latent trait models 


and their associated factor analytic approaches. The problems with this 


approach are twofold. First, no observable variable validates the derived 


structure: because the identification of traits is dependent on prior 


restrictions, it is difficult to prove that the factors do indeed identify 


some common structure. This problem can be substantially overcome in cases 


where the identified factors possess strong surface plausibility or are repli- 


cated in different situations. Second, and more fundamentally, the latent 


traits, even if identified, are difficult to interpret. Once housing has been 


reduced to, for example, seven different dimensions, there is still no 


accepted scale for the dimensions and no immediate way to understand the 

i 

importance of a change in any dimension. Justification and interpretation 


must ultimately rest on th; experience built up by repeated applications of 


the factors to various outcomes, which establish both their significance in 


determining outcomes of interest and the magnitude of differences in. putcomes 

1 


associated with differences in factors. This sort of justification requires 

- 1 

substantial time to develop, however. 

- t 



If there is some observed variable that is comonly thought to be cor- 


related witl? housing adequacy, it may be used to interpret the derived latent 


traits. Alternatively, housing attributes may be related to it directly, 


without attempting to identify an underlying structure. Indeed, this consti- 


tutes one approach to the interpretation of hedonic indices: based on the 


assumption that people will generally pay more for a dwelling only if it is 


better, different attributes are weighted according to the way in which the 


affect the market value of the unit. The total value of the unit's attributes 


is then its est!mated normal market, or hedonic, value. This value is differ- 


ent from the unit's actual rent, which may reflect a variety of nonhousing 


factors, including the effects of inflation over time and the careful shopping 


or luck of individual households in finding especially good deals. 1 


In fact, the conditions under which hedonic indices can be interpreted 


in this way are stringent and probably not met. Hedonic indices of housing 


cannot reasonably be claimed to identify either a comon set of consumer pref- 


erences and housing needs, or the underlying housing supply costs for differ- 


ent sorts of housing. Under certain circumstances, however, hedonic indices 


can be thought of as identifying common agreement not about whether one house 


is better than another, but rather about whether it is worth more and in some 


sense provides "more" housing. 


The idea of "more" or "less" housing is best represented by the common 


habit of referring to a "$40,000 house" or a "$400 apartment" (or, for automo- 


biles, to a high, medium, or low-priced car). This in effect characterizes 


houses (or cars) in terms of their normal market cost. A particular $40,000 


house may sell for more or less than $40,000, and it may be more or less 


suited to a particular household's needs than another house. But there is, in 


conversation, the idea that it is "more" house than a $20,000 house and in 


some very loose sense, a better house. Put another way, if an individual with 


a $20,000 house were to purchase a $40,000 house, he would seek to purchase a 


"better" (for him) house. Hedonic indices provide a more Hetailed and objec- 


tive version of this sort of characterization of housing, but their strengths 


and weaknesses can still be understood in terms of it. 


'1n addition, estimated .hedonic values will of course differ from 

actual hedonic values due to errors in estimation. 




-- - 

The custom of referring to a $40,000 house can betformally justified 


in terms of a remarkable theorem due to Hicks--the Composite Commodity The- 


orem.' Say that'the relative prices of some subset, A, of .goods are fixed-- 


that is, the price of each good in the subset rises or falls proportionally. 


Then, under the conditions of utility maximization, every individual will act 


as if the subset of goods were a single composite commodity, a, defined by: 


As long as the subset of prices rises or falls proportionally, the weights 

that define a (the Pi/Pa) remain fixed. Thus a provides an index of the 

subset (XI ... X,), and Pa provides an index of the subset prices. 

It is important to understand what this theorem does and does not say. 


It does not define a single physical.comodity that all individuals will pur- 


chase. The composition of the composite commodity in terms of the amounts of 


the individual goods involved (the Xi) may vary among individuals.and, for any 


single individual, as income or.price levels change. The theorem does main- 


tain that in considering behavior we need not define any ultimate commodities: 


people can be thought of as deciding the level of a and then, behind the 


scenes as it were, allocating a among its individual elements. 


Put another way, the composite commodity measures the quantity of food 


or housing an individual buys, not its quality. For example, if individual A 


buys two bags of groceries, one for $5 and one for $10, individual B may pre- 


fer the beer and pretzels thatmade up the first bag to the soybeans, spinach, 


and cabbage that made up the second. But in a general sense it would be 


agreed.that the second bag contains more groceries. It has a<h'igher value in 


the sense that if individual B were to buy $10 worth of groceries,:he would 


get more (or better) groceries--for him--than if he bought only $5'worth. The 


Composite Comoaity Theorem in effect provides a rigorous basis for the notion 


of talking about a $25 bag of groceries or a $40,000 house; it says that $25 


l ~ h e  discussion of. hedonic indices in terms of the Composite Commodity 
Theorem is taken from Kennedy and Merri11..(1977). d 



worth of groceries does in fact refer to the cost of a composite good called 


"groceries" and does indeed measure the amount of "groceries" up to a scale 


factor (the price). 1 


Hedonic indices involve a further step: goods are seen as bundles of 


attributes. Thus, the houses in a particular city are seen not as hundreds of 


thousands of unique commodities, but rather as different combinations of a 


limited eet of attributes. The Composite Commodity Theorem can be applied to 


the unde;lying attributes as well as to individually marketed commodities. If 


the relative prices of a subset of attributes are fixed, then the attributes 


may be formed into a composite attribute bundle. There is, however, no reason 


to assume that attributes will have prices in the usual sense. Attributes are 


embodied in marketed goods, so that the cost of an attribute set, x, is given 


by: 


( 3 )  C(x) = min ptt s.t. F(t) > x, 

where 


x = The vector of attributes 

t = The vector of marketed commodities 

pt = The vector of market prices 

F = the'function that maps t into x 

The market cost function for the.attributes, C(x), will be linear only 


under very special conditions. Most obviously, if each marketed good contains 


given amounts of attributes per unit, and if there are the same number of mar- 


keted goods as attributes, then 


l ~ h eapplication of the Composite Commodity Theorem to hedonic indices 

of housing services is one example of a much larger problem.- There is an 

abundance of commodities; there are dozens of brands of soap or models of cars 

or types of houses. Further, each car or house, at least, is potentially 

unique. Yet we are accustomed to think in terms of broad categories such as 

cars, housing, or even simply income. For economists, at least, this is not 

simply verbal sloppiness. Nor does it require assumptions about regularity of 

tastes. It can simply reflect the underlying unity of categories of goods 

engendered by a unity of changes in price. 




where 


{Q. .} = The amount of the ith attribute contained in a unit of the 
1J 


J~~ marketed commodity (assumed to be rronsingular). 


But this is a trivial case, since the point of considering attributes 

was to reduce dimensionality. Indeed, to the extent that there are more vari- 

eties of goods than attributes, this suggests that individuals are not effici- 

ent producers of attributes, that it pays to have firms.produce different 

bundles. Thus, as Lucas (1975) points out, if the Q-matrix in Equation ( 4 )  is 

singular (that is, if there are more commodities than attributes), then the 

cost.function, C(x), will be nonlinear (specifically a polygonal arc concave 

to the origin), except in the degenerate case in which some subset of commodi- 

ties dominates (that is, in which there is no reason for there to be any more 

commodities marketed than attributes). In addition, Rosen (1974) points out 

that the formulation of Equation (4) is itself too simplistic; for example, 

two six-foot cars cannot be combined to give a 12-foot car. 

Fortunately, the Composite Commodity Theorem does not depend on linear 


cost functions. A composite commodity, h(x), can be constructed as long as 


the cost of purchasing a set of attributes, x, can be expressed as: 


where 


9 = A shift parameter 
? 

g(z) = Some function (possibly constant) of the other goods 



f(x) = 	 a fixed function of the attributes 1 

his can be proved as follows. Consider any nondecreasing index, 

h(x). Define 


(a) 	 W(a,z) = max U(x,z) s.t. h(x) = a. . 
{XI 

This defines a preference ordering over (a,z) and a set of correspondences 

between i, the solution to Equation (a), and (a,z). If h(x) is not convex, it 

may coincide with the indifference curves of U(x,z) at multiple points. If 

this is the case, a function of i(a,z) may be defined by choosing the least 

cost value among the x solutions: 


where D(a,z) is defined by 


where E(x,z) is the cost function for purchases (x,z). The index, h(x), can 

be considered a composite commodity if the solution to Equations (a) and (b) 

yields the same solution for (x,z) as 


(d) 	 max U(x,z)s.t. E(x,z) = Y 
{x,z) 

By <he Envelope Theorem and the first order conditions for Equation (a), 


-1au ah aw 	- au(el 	 -aw-ll=(-](-)- ; - - - *  
aa ax. ax. az. az. 


1 1 1 1 


Substituting Equation ( e l  into the first order conditions for Equation (b) 
gives 

whereas the first order conditions for Equation (dl are 


Assume that the cost function, E, can be written 




(continuation of footnote from previous page) 


(h) E(X,Z) = ef(x)g(z) + k(z), 

and define the composite commodity index, h(x) by 


and the cost function D by 


where 


Then Equations (f) and (g) can be rewritten 


=(£1' -au qeg(3)$ = = of(=@-- + -ak ; ef(x)g(z) + k(z) = y
ax. azi az. 


1 1 1 1 


-- af
(8)' - ax- ;-az. = xffx) *+ 5 ; ef(~)~(z) + k(z) = y

ax. az. az. 

1 1 1 1 1 


which are identical.. Thus Equation (h) is sufficient. On the other hand, 

Equations (e) and (f) require that 


-1
X aD aE

(1) -ah -- (--I(%) -. ax. n ax. 

1 1 


Since h must be independent of z and since, because tastes are unrestricted, 
Equation (1) must hold for all values of x and z, the Equation (h) must also 
be necessary. Thus the basic requirements for indexing x across individuals 
is that all individuals face the same function of the "separable" form given 
by Equation (h). 



The form of Equation ( 5 )  allows housing costs to depend on nonhousing 

consumption, z, as well as on housing consumption. In practice, hedonic 

indices for housing are usually estimated without considering nonhousing con- 

sumption. Thus the empirically appropriate form for Equation ( 5 )  is 

Equation (6) simply requires that the cost of a given unit not change 

as other consumption (such as food purchases) changes. This requirement may 

seem innocuous at first glance, but is in fact important. Most obviously, 

Equation (6) requires that the attributes x, not be produced by the omitted 

goods, z .  Thls is in effect a technical, or market separability, condition. 

The condition is stronger than a simple separability of attributes, however. 

Many urban economists would argue, for example, that the price of housing and 

indeed the relative price of various attributes changes with distance from the 

workplace and shopping centers. But this means that C(x) must be written as: 

where t represents the location of the unit. The hedonic index for housing 


cannot be separated from location. 1 


The estimation of hedonic indices in effect attempts to estimate the 


weights for the composite commodity of quality attributes. Of course, if rent 


were determined only by housing quality, it could be used as a direct measure 


of the composite housing bundle. Hedonic estimation is used to sort out the 


'1t may be useful to distinguish two different problems here. If 
there is a price gradient along which relative prices shift, then that gradi- 
ent must be included in estimating the hedonic index. This is a market cost 
descriptor. In addition, however, the travel costs associated with a particu- 
lar location will vary from individual to individual, depending on exact work 
location, shopping needs, type of transport, and so forth. As long as an 
individual can purchase a given amount of "travel cost" for any housing . 
bundle, "travel cost" can be regarded as another comodity (part of z) and 
will enter the housing cost equation as g(z) in Equation ( 5 ) .  In this case, 
the hedonic index is preserved. This preservation requires, in the extreme, 
that every housing bundle be available at every location (or, more exactly, 
that every relevant bundle be available at any given travel time from relevant 
work and shopping centers. 
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market value of quality attributes from the effects of individual shopping 


behavior, tenure conditions, and other nonquality factors, as welt as the 


effects of price changes over time. 


In addition, hedonic indices can be used to compare housing in differ- 


ent markets with different housing price structures. The composite rationale 


depends critically on the assumption that the relative attribute weights in 


the hedonic regression are fixed. Yet these weights will differ over time, 


between cities, and across submarkets within cities if the attribute cost 


function differs. If attribute costs only d ffer proportionally, then the 


composite commodity is of course maintained. The original weights can be used 


in both situations. This in effect simply adjusts for differences in the 


price level between the two times, cities, or submarkets. If the relative 


weights change, the composite commodity changes as well and can no longer be 


directly compared with the original composite; the two are not totally 


unrelated, however. 

. 

The problem of comparing housing composites across different markets 


with different attribute weights is essentially the problem of constructing 


price indices. A price index is simply a deflator that attempts to scale the 


overall composite commodity so that it is comparable to income under some set 


of base prices. The properties of such Indices are well known and apply 


directly to comparison of housing bundles. 


Specification of the Hedonic,Index 


Specification of the hedonic equation is a complex and often 


empirical process. Neither the other types of models used in housing market 


analysis nor the general hedonic model provides much guidance in the selection 


or definition of appropriate variables. There are many attributes of the 


housing bundle and therefore many potential variables to be included in a 


hedonic equation. The variables are often highly correlated, so that empiri- 


cal tests do not always readily distinguish among alternative subsets of vari- 


ables. 


The danger that this poses for empirical work is that we may grossly 

overfit the data. If we simply try alternative sets of variables or func- 

tional forms until we find the one with the highest R2 , for example, our 

results may be dominated by the chance association present in the sample. 



Worse, to the.extent that the distribution of variables differs across the two 

samples of program recipients, we may erroneously absorb or inflate estimated 

program differences. Further, the Demonstration sample is especially vulner: 

able to the problems of overfitting. There is no reason to believe that 

rental cost functions would be the same across PHAs or that they would differ 

in some simply parameterizable way. Accordingly, it is likely that we will . 
need to estimate hedonic functions within each PU. Although the overall 

sample was reasonabl'y large, the sample in any single PHA was small. Testing 

alternative specifications within PHAs srould., therefore, be very likely to 

overfit the data. 

o he appropriate response to such problems is, of course, to develop 

the specification based on other data. Such data are often not available. 


Fortunately in this case we had not only the results of a number of estimates 


of hedonic rent regressions but studies using data and populations similar to 


those we would expect to encounter in the Demonstration. One study in parti- 


cular, using 1979.data on Certificate program recipients, was selected as the 


starting point. Wethen explored alternative specifications in terms of-ease 


of integration, alternative data sources, evidence from other studies, and 


reliability of data collection. This resulted in the basic variable list that 


guided the development of the Housing Quality Inspection Form. This 


specificition was then modified to reflect the results obtained from 


Demonstration data. 


. . -. 
E.2.1 Alternative Data Sources 


.From the outset, we have had two alternative sources of data for 


estimating hedonic indices. First, American Housing Survey (AHS) data would 


be available'for areas including 15 of the 18 urban Pus. In principle, we 


could use the relatively large sample from the AHS,to estimate a normal 


private market rent in each area. If we then collected similar information on 


Demonstration recipients' housing, we could compare the rents paid by 


recipients with the rents predicted from the AHS. Alternatively, we could 

r ,  . . I  '.I I 

simply collect information on recipient housing and estimate the extent-to 


which the rents paid by recipients in one program were consistent with the 


rents paid by recipients in the other program. We adopted the second 
.- . -
approach., , J - ,  

. . 



In considering the two approaches, we started by examining the 


availability of AHS data. As noted, AHS data were in principle available for 


15 of the 18 urban PHAs in the Demonstration. However, in four sites 


(Buffalo, Minneapolis, San Antonio, and Seattle) the match of the AHS data 


collection area and the PHA jurisdiction was tenuous enough to suggest that 


AHS data might not provide a good representation of the jurisdiction. 


Further, revisions to the AHS, starting in 1984, included both substantial 


reductions in sample size and'revisions in the AHS data collection instrument, 


which also suggested that there might be considerable delays in the 


availability of data for 1984 and Later. Accordingly, we determined that AHS 


data from 1979 to 1983 was the likely candidate, and this was in fact 


available for 10 PHAs with reasonably good matches of the PHA jurisdiction and 


AHS data collection areas. 1 


The advantage of this data source was that it would yield observations 


on a large sample of about 20,000 renters. These could be used to estimate 


hedonic indices for each site, which in turn, if we collected AHS-like data 


for recipients in these site;, could be used to develop predicted rents for 


recipients based on local market conditions. 


There were, however, three drawbacks to the use of AHS data. First 


was the problem posed by the fact that data on the housing of Demonstration 


recipients would generally not be collected in the same year as the AHS. We 


would need some way to update the AHS estimates. Otherwise we would have been 


comparing, for example, 1986 rent with 1981 prices. This might have been 


possible, however. We planned to use the AHS SMSA samples, which are fielded 


every three years. However, AHS data are also collected nationally each 


year. Data for small samples in our sites would be available from the 


national AHS samples and might be used to update the estimated index. 


Further, given the delays in site start-up, our concern about the timely 


availability of AHS data after 1983 was probably greater than it should have 


been. 


The second drawback was that the emo on strati on sample in several of 

1 


the AHS sites was quite small. We would probably have wanted to increase the 


l~hese were Atlanta, Boston, Cleveland, Houston, Los Angeles, New 

York, Oakland, Omaha, Pittsburgh, and San Diego. 
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Demonstration sample in these sites in order to provide an accurate basis for 


comparison with AHS data. oreo over, the set of PHAs with AHS data could not 

be considered a probability sample. This turned out to be true for other 


reasons in the alternative approach, but that was not apparent at the 


beginning of the Demonstration. 


The most important, and indeed decisive, drawback to the use of AHS 


data was limitations on the data available from the AHS. These were of three 


sorts. First, the AHS does not ~rovide information on the location of 


respondent. beyond SMSA and, in some cases, central city/non-central city. 


This meant that we could not hope to capture effects associated with better 


neighborhoods even at as gross a level as Census tract, though, as we shall 


see later in the Appendix, these tract descriptors turned out to be not 


significant. Second, the AHS data are based on responses to interview 


questions rather than physical inspection by trained evaluators. This raises 


questions about the extent to which AHS data may vary due to idiosyncratic 


factors associated with the tenant or interviewer.' Finally, because the AHS 


data'concentrate on the presence of defects, they tend to be relatively less 


reliable in estimating rents of units without defects. 2 


On the other hand, if we did not. use AHS data, we could only compare 


the programs with each other and could not address the question of whether 


recipients in either program paid more or less on average than renters in the 


private market. Furthermore, the AHS offered much larger samples than we 


could hope to afford for new data collection. 


We could in principle, of course, have pursued both approaches. Faced 


with a choice, we chose to adopt the second approach and forego the advantages 


of the AHS data in order to allow direct comparison on a wider array of 


housing attributes. 


'see, e.g., Sanchez. 


'see Wallace et al., pp. 325-340, especially pp. 334-335.  
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E.2.2 Initial Specification 


We started with the equations estimated by Merrill and Leger as part 

of a 1979 evaluation of the Section 8 Certificate program (Wallace e f  al.). 

These equations were basedon 1979 data on the pre-program units of a sample 

of 1,109 Certificate program recipients in 15 SMSAs, plus a sample of 256 

recently constructed private, unsubsidized, high quality units, which was 

added to provide observations of the upper end of the quality distribution. 

The data consisted of both survey data from interviews of tenants using ques- 

tions from the Annual Housing Survey conducted by the U.S. Census for BUD, 

plus inspection data from housing evaluations performed by Abt Associates 

staff. 

Four separate regional equations were estimated by Merrill and Leger 

using a common-list of variables, plus dummies for the SMSAs in each'region. . 

This variable list, shown in Table E.l, provided our initial set of candidate 

variables. We then modified the list in four ways: 

1. 	 We reexamined the use of factor scores in the Merrill and Leger 

equations; 


2. 	 We reviewed several variables to determine whether interview data 
seemed to provide a useful supplement to the information from 
inspections; 

3.  	 We reviewed variables that had proven useful in other studies to 
see whether they should be included in the Demonstration data 
collection: 

4. 	 We reviewed the way in which utilities were entered; and 

5. 	 We reviewed field notes from the data collection for Merrill and 

Leger to see whether some items should be modified. 


Each of these steps is discussed briefly below. 


E.2.3 Testing Summary Variables versus Factor Scores 

The factor scores used with the Section 8 equation estimated by 


Merrill and Leger encompass a large number of variables, as shown in Table 


E.2. We therefore started our analysis by investigating whether similar 


results could be obtained using summary variables rather than factor scores. 


Factor analysis had proven useful in the estimation of the Section 8 equation 


for quality variables, which were often very collinear when entered separately 


in the equation. Many of the variables were themselves insignificant and/or 

,. 



TABLE .E . I  

INITIAL LIST OF CANDIDATE..VARIABLES FROM MERRILL AND LEGER~ 
. - .." .-

Related to the landlord (0,l) 

' 

I,kngth of tenure (months; natural ibg) 


Landlord resides in the building (0,l) , .' 

Air conditioning (supplied by landlord; 0,l)
, s , . 
Building age (years, natural log) 


Single-family detached unit (0,l) .; ' . .. 

Duplex or two-family unit (0,l) 


Garden apartment (0,l) 


Multi-family (four stories or fewer; 0,l) 


Highrise (more than four stories; 0,l) 


No heat ar inferior source of heat (0;l) ' . . 

Living room quality and amenities (factor score) 


' , 
Quality of multi-family buildings (factor score) , 

Kitchen quality and amenities (factor . ,s,coqe).-
Recreational facilities (factor score) 


Overall quality and bathroom and kitchen features (factor score) 


Availability of kitchen cabinets (factor score) 


Balcony, porch or patio (factor score) 


Electrical heating, and water hazards (factor score) 


Well kept, landscaped grounds (0,l) 


Heat per room (heat included in rent x numb& of rooms) 

i C - - .  

Abandoned and boarded-up buildings (natural' log) 


Proporti'on of the blockface that is residential 


Attractive features of the unit (0,l) 


Proportion of the blockface that is commercial or industrial 


Proportion of the blockface used.for,public services 


Cleanliness of surrounding parcels (4'-poht .scale) 


Census tract median housing value (dollars) 


Census tract median contract rent (dollars)- 


Proportion of the blockface that is park # 


Number of rooms (excluding bath) (natural log) 


Number of baths and half-baths 


Square feet per room 

' .~  -- .  -. ... 

a~eported in Wallace et al., Vol. 11. 
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TABLE E.2 

VARIABLES INCLUDED IN M E  HOUSING MEASUREMENT SURVEY 

PRINCIPAL CWPONEhTS ANALYSIS OF DWELLIM; UNIT QLALITI 


E lect r rca l ,s e p t ~ c  tank, b o ~ler, hot wafer heater, plpes, wafer, Jeaking gases, ra ts ,  s t ruc tu ra l  
hazards 

Overal i eva luat  Ion r a t  fng, unit lmrnedlatel y o r  potent ia l  ly hazardous 

Average o f  c e l l  tng structufe ra t lngs i n  a l l  rooms located i n  the main body of the u n l t  and no t  
used fo r  storage, laundry, o r  u t t l i t y  

Average o f  c e ~ l i n g  surface ra t ings i n  a l l  roans located i n  the main body o f  the u n i t  and not used 
fo r  storage, laundry, o r  u t t l ! t y  

Average o f  wai l s t ructure rating; i n  a l l  roans located i n  the main body o f  the u n ~ t  and not used 
fo r  storage, laundry, or u t ~ l l t y  

Average o f  wall surface r a t ~ n g s  in  a l l  rooms located i n  the maln.body o f  the u n i t  and not used 
fo r  storage, laundry, o r  u t ~ l l t y  

Average o f  f l o o r  s t ructure ra t ings i n  a l l  rwms located rn the maln body o f  the u n l t  and not used 
fo r  storage, laundry, o r  u t t l i t y  

Average of f loor surface rat lngs i n  a l  l r&s located i n  the main body o f  the u n l t  and not used 
fo r  storage, laundry, o r  u t i l i t y  

Wtndow sash o r  frame i n  the l i v i n g  room, bathroom, kitchen, o r  next rated room badly deter iorated 
o r  not weathertlght 

Range b u i l t  i n t o  t he  countertop 

Kitchen has no cab~nets  

Kitchen disposal present 

Ljnear feet of cablnets o r  shelving In  ki tchen , 

Kitchen has htgh qua l i t y  wal ls o r  f l oo rs  o r  cabinets o r  special b u i l t - i n  l i g h t ~ n g  

Number o f  k l tchen amenities present including breakfast nook, pantry, range hood, double oven o r  
rntcrowave, double s ~ n k ,  fireplace, balcony, special windows o r  doors, sp$cial i ~ g h t i n g ,  s p e c ~ a l  
storage, o r  an ext ra  large kitchen 

Extent o f  waterproof construction i n  bathroom 

Cond~t ion of  the grout and seals i n  the bathroom 

Condztton of b a t h r w  f i x tu res  

Number of arnenlt~es i n  the bathroom i,ncluding jacuzzi, bidet,  heat lamp, other heat source, large 
mlrrors, glass shower/tub door, separate dresslng area, vantty, double sink 

Bu i l t - i n  vanity tab le  

Evaluator overa l l  r a t l n g  o f  condit ion in.terms o f  need f o r r e p a i r s  and r e h a b ~ l t t a t i o n  

Evaluator overa l l  r a t i ng  o f  u n i t  qua l l t y  

Liv ing room has hlgh quality walls o r  ce i l i ngs  o r  f l oo r  o r ,bu i l t - i n  l l gh t i ng  o r  b u l l t - ~ n  shelves 

Special windows o r  doors i n  l i v ~ n g  room 

High qual i ty  f l oo r s  o r  f l oo r  covertngs i n  l i v i n g  room 

proportion of rooms where sane o r  a l l  o f  the windows are double-glazed o r  have storm windows 

Central heatlng system L 



:J. TABLE E.2 (continued) 

' VARIABLES INCLUDED IN THE HOUSl NG MEASUREMEKT SURVEY 
PRINCIPAL WPONENTS ANALYSIS OF DWELLING UNIT QUALITY 

Multl-faml ly securzty; s e c u r ~ t y  guard o r  intercom wi th  televls' ion o r  ~ntercomW I  t h  voice o r  
locked entrance 

Exter ior pool 

(The sum o f )  tennis courts, basketball, playrooms and p l a y ~ n g  f i e l d s  

Number o f  amenltle; room high qua l l t y  walls, ce i l ings,  f loors,i n  the l ~ v i n g  ~ n c l u d ~ n g  fireplace 
o r  stove, balcony, pa t io  o r  deck, speclal u~ndows, b u l l t - i n  l ~ g h t ~ n g ,b u i l t - ~ n  shelves, and 
exceptional s l r ?  

Bathroom has waterproof construct~on, good seals, and Itke-new f ~ x t u r e s  

Basement IS not a crawl space only and none of t he  f l oo r  I S  d i r t  

Balcony, deck, porch, o r  pat io  .-
Number of  amenit~esi n  mul t i - fam~ ly  bui ld ings ~nc l ud l ng  function room, Indoor pool, sauna, social  
servtce centers, fancy foyer, storage areas, secuce Pr ivate storage, convenience stores, secur t ty  
guard o r  intercom o r  locked entrances, well-maintained entrance h a l l  and common areas 

Number o f  amenltles i n  a l l  other rooms rated by ;valuator on the Housing Measurement Survey 
including high qua l i t y  walls; high qua l i t y  cei l ings; hlgh qua l i t y  f loors;  f ~ r e p l a c eor  Frank l in  
stove; balcony, patlo, o r  deck, speclal windows and doors; special b u i l t - i n  I tght ing; built-~n 
shelves, kmkcases, cabinets; separate dressing area; excepttonal size 

Cond~t ion o f  k i tchen appliances , 

Condi t~on of k ~ t c h e n  sink 

Age of k i tchen appliances 

Coordinated and bal anced k Itchen 

B u ~ l t - l n  dishwasher present 



did not have the expected sign. The factor analysis identified ten major fac- 


tors, eight of which were included in the final Section 8 equation. 


The reason for using factor scores in this context is twofold. First, 


we want to identify sets of highly correlated variables. If a factor loads 


heavily on a few variables, it indicates that these form a relatively correl- 


ated set. There is, however, no reason to believe that the covariates used to 


develop the loading that construct factors from a set of variables bear any 


particular relationship to the variables,' hedonic coefficients. 'Accordingly, 


a better.use of factors for this purpose would seem to be to use the factors 


to identify sets of variables that are highly correlated and include the 


individual variables in the equation, but test their significance as a set, 


because the members of the set are to,o highly correlated to allow reasonable 
. . 
individual significance testing. Accordingly, we simply used the factor 


analyses for the Section 8 IIMS hedonic equations to identify groups of vari- 


ables that appeared to be highly correlated. 


The second reason for using factor scores in this context is, of 


course, to reduce dimensionality. To the extent that much of the variation in 


a set of 20 variables can be captured by a few factors, we may be able to 


increase our degrees of freedom without much loss of explanatory power. When 


we examined the actual factors, however, we generally found that each factor 


was interpreted in terms of a few variables with high loadings on that factor, 


rather than suggesting some new dimensions of a more complex nature. Accor-


dingly, it seemed to us more intelligible simply to combine the highly loaded 


variables into different summary variables, most often by simply taking their 


average, and see if this did as well as the factor scores. 


No attempt was made to see whether factors could be replaced by simply 


including one or*two of their component variables as separate variables. 


, 	 Individual variables had been extensively tested within the framework of the 

original Section 8 study and had led to the use of factors scores. Instead we 

identified the sets of variables that loaded heavily on each of the ten fac- 

tors and constructed a summary measure for each set, which was then used in 

the estimation instead of the factor scores. A summary measure can be a sum 

(such as sum of all amenities in the kitchen and bathrooms) or an average 

(such as average condition of the kitchen appliances and bathroom fixtures). 

Several specifications of the summary measures were tested. The results did 



not change substantially and in all the regional equations the results 


compared favocably' with the equations using factor scores. This indicated 


that the ldrge number of variables on and availability of amenities 


could be retained in the estimation and that the estimation process could be 


greatly simplified without loss of explanatory power, by using summary 


variables rather than factor scores. 


E.2.4 Testing Inspection Variables vs. Interview Variables 


The Section 8 data base analyze6 by Merrill and Leger contains data 


obtained through inspection of applicants' pre-program units and data col- 


lected by interviewing the occupants of the same units. The inspection and 


rnterview for each unit occurred within a few days of each other. A large 


number of variables are in fact available from both sources, from simple 


descriptors such as number of rooms to more complex concepts such as the com- 


position of the neighborhood. The data base is therefore most appropriate to 


test the use of inspection variables or interview variables to measure the 


same (or similar) housing attributes. 


The use of interview data always raises concerns about individual 


respondent variation in rating a given condition. Accordingly, there is some 


tendency to prefer evaluator ratings. Evaluator ratings can be made quite 


consistent by training, and in any case, by assigning half of each evaluator's 


units to each program, we assured that differences in evaluator ratings do not 


affect estimated program differences. Even so, there are cases where inter- 


view ratings must be used. Information on past events (such as broken plurnb- 


ing) or on tenant perceptions obviously require interviews. Some concepts 


such as neighborhood are exceedingly difficult to define objectively; a ten- 


ant's answers to questions about the neighborhood may yield a more accurate 


characterization than a careful enumeration of features within a fixed radius 


of the unit. Alternatively, interview and inspection data, although osten- 


sibly describing the same thing, may in fact be independent enough that both 


are useful. Finally, some data are simply easier to ask about, so that if 


interview responses are accurate, they will be preferred for reasons of cost. 


In fact, extensive comparison of interview and inspection data had 


already been undertaken in developing the Section 8 HMS hedonic equation. 


Even so, we felt that it would be desirable to test a few summary variables. 




It was not expected that interview questions would perform better than inspec-

tion questions, since most interview questions had already been tested ear-

lier, but we wanted to see whether interview questions added fo the explana-

tory power of the regressions, since occupants' perceptions may have an effect 

on their willingness to pay a higher or lower rent for a specific unit. 

The variables identified for further testing are presented in Table 

E.3. In most cases, the interview variables did not add to the predictive 

power of the equation. However, the interview information on the presence of 

abandoned buildings in the neighborh-2odappeared to perfotm better:than the 

number of corresponding variables as counted by inspectors. Both variables 

were included in the Housing Quality Inspection Form developed for the Housing 

'VoucherDemonstration. 

E.2.5 Review of Other Estimates 

Three other sets of equations were reviewed--two based on AHS data and 

one on a combination of inspection, interview, and Census data. 

AHS-Based Indices from two studies were reviewed. These consisted 
of equations estimated by Follain and Malpezzi for 39 SMSAs, plus 
equations estimated by Malpezzi and Ozanne for each of the 15 
SMSAs analyzed by Merrill and Leger. Malpezzi and Ozanne built on 
the procedures used by Follain and Malpezzi. The data used con-
sisted of tenant responses to a special interview of the house-
holds in the Merrill-Leger sample, using AHS questions. 

The Housing Allowance Demand Experiment included four hedonic 
equations particularly relevant to this study: a linear and a 
semilog equation for each of the two experimental sites, Pitts-
burgh and Phoenix. The hedonic indices were estimated by Merrill, 
and are based on both inspection data and interview data. Data on 
the characteristics and conditions of the housing units were col-
lected by inspectors, while information on neighborhood conditions 
and availability of services was obtained in interviews with occu-
pants of the unit. 

Overall, 62 separate equations were reviewed. The results are summar-

ized in Table E.4. The first column of Table E.4 indicates whether the vari-

able is based on ratings or measurements provided by physical inspection of 

the unit by housing evaluators (I), or on tenant responses to interview ques-

tions (S). The remaining columns indicate how well the variable did in the 

different studies. An entry of'any sort in the column for any stud; means 

that the variable was included in the equation estimated for that study. The 



TABLE E.3 


DEFINITIONS OF SELECTED VARIABLES COLLECTED BY INSPECTION AND INTERVIEW 


Variable D e s c r ~ p t ~ o n ~  

Houstng Qual~ty/Condit ton 

Overall ~ o n d i t i b n  df Un l t  
Overall Qua l i t y  of U n ~ t  

Presence of Hazards. ~nc lud tng  
e l ec t r i ca l ,  sept ic tank, 
boi ler,  hot water healer, 
gases, rats,  and s t ructura l  
hazards 

Neighborhood i s  Residentlal 

Presence o f  C m e r c i a l  and 
Indust r ia l  Activities 

Presence o f  Abandoned 
Buildings 

A v a ~ l a b i l i t y  o f  Servtces 

lnspectlon Varlable 

- , 


. ,. 
Rating (5-point scale) 
Rating (6-point scale) 

Record of presence 

No. of r e s i d e n t ~ a l  parcels/ 
t o t a l  number o f  parcels 

No. of cormercial and 
~ n d u s t r i a l  parceIs/totaI 
number o f  parcels 

No. of abandoned bui ldings 
~n blockface 

No. of  schools and 
hosp~ta Is / to ta I  number 
~ a r c e l s  

Interview Varlable 

-Sat isfactron wi th  u n ~ t  
(4-polnt scale) 

Number of defects reported by 
Occupant. leaky basement, leaky 
roof, open cracks, h.'les i n  
f loors, broken plaster,  ra ts .  
Poor f a c l l ~ t ~ e s .  ~ncornplete 
plumbing, shared plumbing, no 
piped water, no publ ic  sewer o r  
sept ic tanks, ~nadequate heattng 
system 

(NA) 

Respondent perception of presence 
of canmerc~al and ~ n d u s t r ~ a l  
a c t i v i t i e s  

Respondent perception of presence 
of abandoned b u ~ l d t n g s  

Respondent perception o f  access 
t o  servlces such as health 
services 



TABLE E.4 

VARIABLES INCLUDED IN REV\E!&D HEDONIC EQUATIONS - ': 


Number o f  Eauations I n  Which the Estimated 
Coef f ic ient  ad a t-Statistic o f  A t  Least One 

Type Section 8 . Demand Sectlon 8 ' Other AHS 
ofaHMS Equat~ons ~ q u a t l o n s ~  AHS Equations - Equat~ons 

Number of Equations 4 4 15 39 

Tenure Character~st tcs  

Length o f  Tenure S A l  I Al I Al I A l  I 

Related t o  landlord S 3 A l  I 

Landlord r es~des  i n  bu i ld lng  S 2 10 

Bui lding Descr~ptors  

Bui lding Age A l l  10 A l  I 

Single-Fam~ly Detached 

Single-Famtly Attached 

Duplex o r  2-Famlly Un l t  

Garden Apartment 

Multi-Family (over 50 un i ts)  

Multl-Family (LE 4 s tor ies)  

Multi-Fam~ly ( 5  or  more un i t s )  

Highrlse (5 s to r les  o f  more) 

Elevator Present 

Number o f  Floors 

Number o f  Units i n  Bui ld lng 

Unl t  Size 

Number of Rooms (excl. baths) S 

Number o f  r m s  (excl. baths) I 

Number of rooms (excl. bedrooms) S 

Number of bedrooms S 

Number of bathrooms S 

Number of bathrooms I 

Square feet  per room I 
Persons per room S.1 



TABLE E.4 (continued) 


VARIABLES INCLUDED IN REVIEWED HEWNIC EQUATIONS 


Number o f  Equat~ons In Which t he  Estjmated 

Coef f ic ient  Had a t -S ta t i s t i c  o f  At Least One 


Type 
waHMS Equations 

Sect ion 8 Demand Sectton 8 
~ q u a t i o n s ~AHS Equatrons 

Other AHS 
Equatfons 

U t i l i t i e s  
Heat lncluded in  Rent x Number 
o f  Roans 

S.I 

Heat Included in  Rent S 

Non-Heat U t i l i t i e s  Included i n  
Rent 

S 

Parking Included in  Rent S 

Furni ture lncluded i n  Rent 

U t i l i t i e s  Included i n  Rent S 

Garage Included i n  Rent S 2 

Off-Street 

Gas, Heat, 

Parking lncluded i n  R

and E l e c t r i c i t y  lnclu

ent S 

ded S 

Ptt tsburgh 

od 
(Gas, Heat and E l e c t r i c i t y  
lncluded x Number o f  Rooms) 

S od 

Water lncluded i n  Rent x Number 
Of Rooms 

S 

Stove/Refrigerator lncluded i n  Rent S 

Dishwasher/Disposal Provided S 

Dwelling Un l t  Q u a l ~ t y  

Overall Ratings (Surnary Measures) 

Breakdowns S 

Poor F a c i l i t i e s  S 

Number o f  Defects S 

Sat isfact ion wi th  Un i t  (4-pt 
scale) 

S 

Overall Evaluator Rating 

Average Surface and Structural  
Qua l i t y  

I 

I 

of 

of 

Pi t tsburgh 

PhoenIx 

Working Condition o f  Plumbtng 

Overall Qual i ty of Kitchen and 
Bath Faci l i t i e s f  

I 

I 

0 

3 

Pi ttsburgh (1) 

Qual It y  o f  Common rea as^ I 



TABLE E.4 (continued) 


VARIABLES INCLUDED IN REVIEWED HEDONIC EQUATIONS 


Number o f  Equations In  Wh~ch the Estimated 
Coef f ic ient  Had a t-Statistic of A t  Least One 

Type Section 8 Demand Sect~on8 Other AHS 
of Dataa HMS Equations ~ ~ u a t i o n s ~AHS Equatzons Equations 

Specif ic Deficiencies 

Not Heat o r  In fe r lo r  Source of S Pittsburgh 31 
Heat Phoenix (1)  

Not Heat o r  In fe r lo r  Source of I 2 
Heat 

Rooms Wighout Heat S 

Exposed Wlring I 

E lec t r i ca l  and Water Hazards 3 
(Factor Score) 

Rats of 
Fuses 

Cracks (Wal I. Ceil ing, Floors) S 

Broken Plaster 

Poor Hal l  and Cei l ing Surface 0 Pit tsburgh 
(FS) 

Poor Window Cond~t ion (FS) I 0 P~t tsburgh  

P o o r B a t h r o o m W a l l a n d C e ~ l ~ n g  I 0 Pi t tsburgh 
Surface (FS) 

Inadequate Ex i t s  I Pit tsburgh 

Inadequate Cei l ings Heights I Pi t tsburgh 

lnadequate Kitchen F a c t . ~ t i e s  I Pittsburgh 

Bedrooms not Prtvate S Pit tsburgh A l  I 31 

Problems w ~ t h  Common Hal ls S 5 12 

Inadequate L ~ g h t  and Ven t~ l a t i on  I PhoenIx 

Lack of  Plumbtng I Pittsburgh ( 1 )  

High Qua l i t y  Features and Amenities 

Many H ~ g h  Qua l i t y  Features I Pittsburgh 

High Qua l i t y  Kitchen I P~t tsburgh  

Kitchen Qua l i t y  and Amenities I 2 

L ~ v i n g  Room Q u a l ~ t y  and I 3 
&ni t resf  

Presence of Kitchen Cabi netf I 1 

Balcony, Porch, Pa t f of I 2 

Private Yard Prttsburgh (1) 



TABLE E.4 (continued) 

VARIABLES INCLUDED IN REVIEWED HEDONlC EQUATIONS 

. Number of Eauattons In  Whlch the Estimated 
Coeff l c l en t  ad a t -S ta t t s t  l c  o f  A t  Least One 

Tvoe Sec t~on8 Demand Section 8 Other AHS 
o f  betaa HMS Equat~ons ~ ~ u a t t o n s ~  AHS Equat~ons Equat Ions 

Recreational F a c ~ l ~ t l e s  wi th  I 4 
~ n t t f  

Recreattonai F a c i l t t i e s  wlth S 
~ n i t f  

Well Kept Grounds I 

Other At t ract tve Features i n  I 
Untt  

Recent I n t e r l o r  Patntlng/ S 
Papering 

Responsiveness of Landlord fo r  S 

Heatcng/Cooling Equ~pment and Fuels 

A i r  Conditioning Present 

A i r  Conditioning Prov~ded by 
Landlord 

S 

s.1 3 

Pittsburgh 
( Phoenix ( 1 )  

Central A i r  Condit~onlng S Phoenix 

Roan A i r  Cond~ t~on ing  S 

Central Heat S PhoenIx 

Wall o r  R m  Heaters S 

Steam Heat S 

Supplemental Heat S 

Thermostat I Canon 

Heating Fuel S 

Cooking Fuel ,S 



TABLE E.4 (continued) 

VARIABLES INCLUDED IN REVIEWED HEDONIC EQUATIONS 

Number o f  Eauat~ons In  Whlch the Est~mated 
Coef f l c ~ e n t  ad a t - S t a t ~ s t i c  o f  At Least One 

Type Section 8 Demand Section 8 Other AHS 
of ~ a t a ~  ~ ~ u a t i o n s ~HMS- Equat Ions AHS Equat~ons Equattons 

Blockface Var~ables 

High Qua l l t y  Blockface I 

Percent of Blockface Resjdential I 

Percent of Blockface Cammerc~al I 
o r  lndust r la l  

Percent o f  Blockface P u b l ~ c  Servlces 

Percent o f  Blockface Park I 

Number of abandoned/boarded-up I 
b u ~ l d ~ n g s  

Qua l i t y  of Landscaping I 

Surrounding Parcels 

Cleanl~ness 

Ne~ghborhood Cond~t ions and Services 

OveraI I Neighborhood Qual i t y f  S 

Good Nelghborhwd S 

Excellent Neighborhood S 

Poor Neighborhood S 

L i t t e r  In  Neighborhood S 

Access t o  Shoppl ng/Parklngf S 

No Conven~ent Shopping S 

Abandoned/Boarded-up Buildings S 

T ra f f i c  and L i t t e r  problemsf S 

Problems with Crlme and Publ ic S 
Servicesf 

Qua l i t y  of Adult Recreational S 
F a c i l l t ~ e s  S 

fRecreational F a c i l i t ~ e s  S 

Street Rating 

Deter iorat ing St reet  

A~rp lane Noise S 

lnadeauate Schools S 

3 

3 

Pit tsburgh 

PhoenIx 

PhoenIx 

PhoenIx 

PitTsburgh 

P~ t t sbu rgh  

12 

Al I 

6 

4 

I 1  

A l  I 
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TABLE E.4 (conyinued) 

VARIABLES INCLUDED IN REVIEWED HEWNIC EQUATIONS 

Number o f  Eauat~ons In  Whlch t he  Est~mated 
Coeff i c ~ e n t  Had a t -S ta t i s t i c  o f  A t  Least One 

TY pe Sect~on8 Demand Section 8 Other AHS 

ofaHMS Equat~ons. ~ q u a t  ionsb AHS Equat ions Equat ions 

Street Crime 

Street T ra f f i c  

St.eet Notse 

= Surveys o f  tenants, I = inspectton of un i t s  by hous~ng evaluators. 

b ~ n t r r e s  tn t h t s  column g jve the s t t e  name i f  t he  var iable had a t-statistic of a t  least  
one in  only one s i te .  A (1) a f t e r  the s i t e  name indicates the level was reached i n  only one of 
the two equat~ons estimated fo r  t ha t  s i te .  

'ln Section 8, HMS equations data were provlded by inspectors. 

d ~ s e d  i n  equations t o  esttmate costs of u t i  l i t i e s .  

e ln  10 s i tes,  t h ~ scoefficient i s  posi t ive. I n  t he  other 12 si tes, t he  coefflcient, is 
negative. 

lncluded i n  Factor Scores, not entered as separate variables. 



number shown in the entry indicates the number of study equations for which 


the t-statistic for that variable was greater than one. Thus, for example, 

the entry "3" in the "Section 8 HOUSEHOLDS Equations'' column for the variable 
I1Related to Landlord" means that this variable was included in the four 

regional Section 8 study equations and that it had a t-statistic greater than 

one in three of the four equations. 

A t-statistic of at least 1.0 means that the variable was at least 

significant at the 32 percent level (for a two-tailed test). The use of a 

much less stringent than usual test level reflects an emphasis on predictive 

power. The hedonic regression is used primarily to derive an overall esti- 

mated housing index; our concern therefore is to include as many relevant 

variables as possible, so that differences between programs reflect differ- 

ences in prices paid rather than amenities purchased. As Rao (1971) points 

out, omission of relevant variables biases the estimated coefficients of 

inclided variables, whereas including irrelevant variables only increases the 

error of estimate. We were willing, therefore, to risk including irrelevant 

variables up to the point at which their inclusion would increase the overall 

estimated standard error (reduce the adjusted R 2). As various. authors have 

pointed out, the adjusted R 2 for an equation is improved by retaining any 

variable (or set of variables) that has a t-statistic (F-statistic for a set) 

greater than 1.0. (See, e.g., Hartovsky, 1969, and Rao, 1971.) 

The list of variables included in previous studies is long. Revrew of 


the variables tested during the Section 8 study, however, reduced the list 


greatly. In many cases, the variables had already been tested and rejected in 


the development of the Merrill-Leger equations. Indeed, most of the addi- 


tional variables identified as needing further testing were variables that had 


been included in the factor analysis for the Section 8 equation, but are not 


included in the summary variables described in Section E.3.1 above. 


The list of variables that underwent additional testing is presented 


in Table E.5. The variables were added to the basic equation and this aug- 


mented equation was reestimated. The coefficient and associated t-ratio of 


each variable was examined. Variables were organized in subgroups (e.g., kit-


chen characteristics) and tested as a group using a F-test. When in doubt, 


that is, when the test did not provide conclusive results as to the signif- 


icance of a variable, the data item was retained. 




TABLE E.5 " .  

ADDITIONAL VARIABLES FRW OTHER STUDIES TESTED FOR INCLUSION IN THE HECONIC EQUATION .~. 

inspect ion.Data -Kept -Dropped-
 I 


Working elevator i n  bu i ld ing  w i th  4 s to r ies  o r  more x . & . .. 

Deterlorated windows in  l i v l n g  areas x 

Proportion of r&s where some o r  a! I o f  windms are double glazed x 

o r  have storm-windows . . 

Qua l i t y  o f  basement (not a crawl space.and not a d i r t  f l oo r )  X 

Boiler i s  sound-and su f f i c ien t  f o r  unit xa 

Linear fee t  o f  cabtnets o r  shelving i n  k ~ t c h e n  - . Z  

Kitchen disposal present x 

Bu i l t - i n  dishwasher present x . . : ,  
Range b u i l t  i n t o  countertop 

Age o f  k i tchen appliances 

Coordinated and balanced ki tchen 

Extent of waterproof construction i n  bathroom 

Problem wi*h sewer o r  sept ic tank 

Average s t ructure condit ions 

Average surface condit ions 
. J . . . ., 

Interview Questions ' > t 

Janitor, manager o r  superintendent i n  bu i ld ing  -
T ra f f i c  o r  airplane noise i n  neighborhood 

Poor s t ree t  l i gh t i ng  

Street condit ions 

Neighborhood crime 

L i t t e r ,  trash, o r  junk 

Presence o f  rundown bui ldings 

Sat isfactory schools 

Sat isfactory po l i ce  and f i r e  protect ion 

Satisfactory hospital  o r  health c l i n t c s  

Satisfactory outdoor recreation f a c l i i t i e s  

Heavy t r a f f i c  

Satisfactory publ ic  transportation 

Satisfactory shopping 

a ~ e ediscussion i n  Section E.2.6. 



E.2.6 Utilities 


I
We retained items for unusual appliances provided by 'iandlords (such 


as disposals or microwaves) or special services (for example, parking). The 
..i 

major problem that concerned us was with basic utilities such as-heat, elec- 


tricity, and hot water, or appliances that are frequently provided in many 


cities (such as stoves). Basically, we can think of rent as covering the 


housing produced by the unit plus the utilities provided by the landlord. 


Thus a natural approach is simply to add variables for utilities included in 


the rent. The problem with this is that the combinations of utilities and 


fuels create a considerable list of some 18 or 20 variables, some of which' 


will very rarely dccur in any given city. Specification is further compli- 

, * 

cated by the fact that we expect that the value of included utiliiie; kill 


vary with the size of the unit. 


In lieu of detailed specification of utilities, Merrill-Leger simply 

included a variable for whether or not heat was included in the rent, scaled 

by the number of rooms in the unit. While we collected information on what 

utilities were included in the rent, we also tried a different approach, using 

the information available from the Certificate or Housing Voucher programon 

the estimated value of utilities not provided by the landlord., 
a 

We start by imagining that gross rent, including all utilities (GR) 


can be expressed as a function of unit characteristics (x): 


We do not observe gross rent. We observe contract rent, which by definition 


is gross rent minus the value of utilities not included in the rent, i.e., 


where 

GR = Gross rent 

CR = Contract rent 



X' = Unit characteristics 

U' = The value of utili~ies not included in the rent .. , . 
wiido'kGt, of course, know I?. But we do have an estimate, a,  based on . ... 

~i~tio6*8'schedblesof utility allowances. Accordingly, we adopted the ini- 

.,:':,;.. 	 , ' 

tial spec~flcation: 


6'= Section 8 scheduled~~irl~~owsncefor utilities not included in 

the rent 


-.4 %  

We acSkally Lxpect a to be somewhat Pe'ss'than.one if scheduled utilities 

3 . 

allowa&&s reflect actual costs. Ff.we-think of the market as clearing at a 

- s. -. 	 .. _'_

fertain aLerage allowance for utilieres iri=puded in the rent, then we expect 

' , j -. I  

that landlords with high cost utilities will insist on charging separately. 


Then the differential in cost may be less than the observed differential in 


rent. 


In fact, in actual estimat~o~'rji.kh.i)emonstration data neither the 

A:.. -

scheduled ut'ility Zllowance nor the &aTed'heat variable used in the Merrill- 
.. . ,. 
Leger equations was clearly preferablb.l Table E.6 presents the overall mean 


-

'~ot equations in the log of c'drii5ract rent, we used a utility allow- 

ance variable of ln(l+U/CR). This was derived as follows: 


(ii) 	 InCR = I~(GR-U) 
= ln[GR(CR/GR)] 
= II~[GR(GR/CR)-~] 

= I~[G'R(~+u/cR)-~] 

Thus 


where 


GR = Gross rent 
CR = Contract rent 
U = The value of utilities not included in the contract rent. 



TABLE E.6 


OVERALL MEAN SQUARED ERROR FROM REGRESSIONS STRATIFIED BY PROGRAM 

AND SITE UNDER ALTERNATIVE UTILITY SPECIFICATIONS 


Rent Log Rent 
Utilitv Utilitv 

Heat Dummy AllowancK Heat Dummr Allowance 

Housing Voucher 62.23 63.19 0.1372 0.1398 
Program 

Housing Certificate 
Program 

48.52 48.54 0.1259 ., 
0.1249 



square,d error from estimates stratified by program and site. As can be seen, 


the two different utility specifications have almost identical mean squared 


errors, though usually slightly lower for the specifications with the variable 


for whether or not heat is included in the rent. 


E.2.7 Review of Data Collection Issues 


, The analysis described above led to the specification of a "final" set 

of variables to be collected using an inspection form. This final set of 

variables was then reviewed against a second criterion--ease/complexity of 

administration. This review involved several steps: review of quality con- 

trol reports and notes from previous studies discussing the difficulty encoun- 

tered in administering certain items, review of instructions in the training 

manual, and.discussion - of items with staff members responsible for preparing 

the training,manual and conducting the training sessions for the Housing 

Voucher Demonstration. An example of the ease/complexity review is the item 

reflecting soundness and sufficiency of the furnace/boiler. This item, 

included infactor scores in the Section 8 hedonic regressions, was also sig- 

nificant-when entered directly in the equation or as part of a group of 

characteristics related to the heating system. It was determined that the 

concept of soundness can be easily conveyed through the use of pictures, while 

the concept of sufficiency is much more difficult to assess, as it involves 

BTUs and other information that is unlikely to be in the possession of the 

occupant of the unit. Accordingly, we restricted the item to soundness only 

on the grounds of feasibility. We also tested proxies for sufficiency that 
11-


were available from interview data (e.g., need to use supplementary heating 


sources during the winter, need to close certain rooms as they were too, cold, 


;Finally, the set of variables was reviewed in light of-the time 


number of heating system breakdowns) as a substitute for sufficiency. 
, .. How-

ever, none of them proved useful. 
. . s 

* 

required to complete the overall inspection. Three categories-af variables 

were given special emphasis: ( 2 )  variables that need to be evaluated in each 

room; (2) surface and condition ratings; and (3 )  blockface; characteristics. 

Variables in the first category included: condition of windows, presence of 

storm windowor double glazed windows, and heat control, among-others. 

Becausesthese are time consuming to collect, we included them only if they 



seemed to be directly important in past equations and not susceptible to. 


replacement by any general rating or interview question. 

- . 

The surface and structural condition ratings for each' room'were of '~ 

particular concern. Experience shows that these ratings have always presented 

a problem. They either enter the equation with a wrong sign or are insignifi- 

cant. In the Section 8, all ratings loaded on a specific factor, but the fac- 

tor was insignificant when entered in the equation. Average surface and 

structure conditions was then tested and entered as a summary variable rather 

than a factor score. The variable was significant but had the wrong sign. We 

attempted to enter two separate variables: average structure condition and 

average surface condition. The structure variable continued to have the wrong 

sign and the surface variable became insignificant. Overall ratings for the 

unit, on the other hand, are always significant. Nevertheless, we ultimately 

retained the individual ratings on the grounds that they may be important in 

forcing the evaluator to review each room and may thus condition the overall 

rating. We did, however, simplify the individual structure and surface rat- -
ings. These were previously measured separately. Upon review, however, it 

was apparent that a good surface rating is inconsistent with a bad structural 

rating. We therefore combined the structure and surface ratingszinto one, 

where th: Lowest rating reflects structural deficiencies and the three higher 

ratings deal with surface conditions onry. ..I 
i.* 


The blockface variables were carefully reevaluated. The Housing 

I I 

Measurement Survey used in the 1979 siction 8 Evaluation called for a time- 

consuming blockface survey asking evaluators to count the number of parcels 

falling into a number of categories such as single family units, garden 

apartments, duplexes, and highrises, as well as categories for other land uses 

such as commercial and'industrial. None of these specific breakdowns'were 

used in the Section 8 final equation. The only variables which were 
, 

significant were-the percent of residential units in the bloc,kface;.t'he. 

percent of commercial and industrial parcels,-and the presence of attractive 

features such as public parks. These variables were tested to see if..they- 

could be replaced by a few questions asked of the occupant. As discugsed .in 

Section E.3.4,-the~inspection variables performed better than thetinterview -
questions. The derivation of these few variables, however, did not -seem to 

warrant the extremely time consuming process of categorizing and -counting each 



panel in the blockface for 30 or more subcategories. The three variables that 

proved significant were derived by aggregating all subcategories into overall 

categories such as residential, commercial, and industrial. Based on this 

experience, the blockface portion was redesigned to collect the data on a much 

less detailed basis. 

The final candidate set of variables is listed in Table E.7. These 

formed the basis for design of the Housing Quality Inspection form, discussed 

in Appendix B. 

E.2.8 Refining the Specification Using Demonstration Data 

We adopted the variables of Table E.7 as the pre-specified set of 

variables fbr inclusion in the hedonic'equations. We then refined this list 

further-.intwo ways, using-Demonstrationdata: 

1. We chose among alternative variables. 

2. We eliminated some variables that were clearly not associated with 
rent in our samples. 

, . 
Each of these is discussed below. 

Alternative Variables. Several of the variables listed in Table E.7 

are potentially redundant. We examined a pooled equation for all PHAs using 
, . 

only Housing Voucher households to select from among alternative sets. We 

used ~ni~''one.~ro~ramto avoid decisions that might be based on correlations 

with program difference;. Specifically, we 

; Used a combined'commercial/industrial dummy instead of separate 
ones for more than 50 percent (MIXED instead of COMMERCIAL and 
INDUSTRIAL). 

Determined that there seemed to be no useful distinc'tionsbetween 
more than 75 percent and 100 percent residential. 

Determined that scaling the number of amenities in other rooms by 
the number of rooms (AMOTHRMS) seemed preferable to the unscaled,,., ~,variable (AMENOTH). I -I 

Determined that it seemed prkferHble to include livceg room 
amenities with other features (VR9 instead of NAMENLU). 

Determined that it seemed desirable to omit'certain commonly found 
. r  .amenities from the count of kitchen amenities (use NAMENK2 instead 

,ofNAMENK).. i 

These all constituted minor refinements to the specifications. 



TABLE E.7 

.- % 7 -

FINAL SET OF CANDIDATE VARIABLES USED IN DESIGN' 
OF WSING QUALITY INSPECTION FORM 

' 

Varkable 
Name Descr~p t ion  

Tenure 

*XI (RELATE) Landlord o r  owner i s  re la ted  t o  family (0.1) 

*W (LNFIME) Length o f  tenure i n  u n i t  (I months, natural log) 

X3 (RESIDTLL) and lo id o r  owner l i ves  i n  bui  ldtng o r  complex (0,1) 

Uni t  Size 

*XI4 (SQTOTWI) Square fee t  per room - ( to ta l  u n i t  s i ze  divided by numb
, (rooms includes storage u t i l i t y  and ki tchen)) 

er o f  
-

rooms 
< " . I  

i n  unkt- 

*XI5 (NEATH) 
-

Number o f  f u l l  baths plus one-half 
be i n  working order) 

the number o f  ha l f  baths (does not have t o  

*XI6 (LNROOMS2) Natural 
u t l l i t y ,  

log o f  the number o f  
non-sleeping rooms, 

rooms including the ki tch
bathrooms, and ha l l s )  

. -
en (excludes storage,.. 

h e l l i n g  Un i t  Q u a l ~ t y  

*VAR 1B Average housing qualkty r a t i n g  ( r a t i ng  on F6ndit l& o f  rooms, cei l ings, walls, 
f loors, k i tchen appliances, bathroom f ix tures)  

*X4 (LNBLDAGE) Bui l d ~ n g  age (natural log; 78 = 1919 o r  ear l i e r ;  56.. 1920-1945; 
36 = 1946-1959; 19 = 1960-1986; 1 I f  <1 year) -

*KITEQUIP . Total number o f  dishwashers, disposals and microwaves provided by the landlord 

X18 (PSERV) Publtc service near bu i ld ing  (includes schools, hospktals and churches (0,l)) 

*VAR 6 Number o f  recreational f ac i  l It i e s  (e.9.. pools, basketball courts) provided 
- wi th  but ld ing . ' 

*LLAC - A i r  condjt ioning equipment i s  present and provided by the landlord (0.1) 

*XI0 (NOHEAT) No heat o r  i n t e r l o r  source of heat ( f i replace, ,stove, unvented space heaters, 
portable e l e c t r i c  heaters (0.1 ) )  . 

*VAR 10A Number o f  hazards present i n  u n ~ t  (includes, boi lers,  hot water heaters. 
sewers, rats,  e lec t r  ica l  systems) 

*VAR 38 Condition of amenities i n  c m o n  h a l l s  

NAMENK Number o f  amenities i n  k i tchen 

NQUEN Number o f  amenities i n  k i tchen (excluding items,which have high.occurrences. 
double sink, double oven, backspiash and range hood) . . 

W E N B  Number o f  amenitkes i n  bathroom 
A.
.- , - ,,

'AMENHALL Number of  amenitkes i n  ha1 I s  o r  vest ibules 

NAMENLV Number o f  amenitkes i n  l j v i n g  room 
.t7 + - , . , , P # * *  m - .  f 

*VAR 9 ~Numbeg o f  balconk;;, porches, and sp~ecialwIndoWs i n  l i v i n g  rocin, kitchen, and 
'f k rs t  othe; room 

, & 

., 
AMENOM! - Number of 
*AMOTHRMS %umber of  amenitkes per room (outside o f  l i v i n g  room, kktchen, and bath) 

XI3 (AlTWCT) Number of  other a t t r ac t i ve  features o f  u n i t  not recorded elsewhere 

-. 8 ,  

amenitkes i n  other r&s 



TABLE E.7 (continued). . . - ,t 

.. . I 

FINAL SET OF CANDIDATE VARIABLES USED IN DESIGN 
. A  OF HOUSING HOUSING INSPECTION FORM 

Variable 
Name D e s c r ~ p t ~ o n  

U t l  I ! t i e s  

*HUT1L 
. * 

Scheduled allowance f o r  u t i l r t i e s  not included i n  the ren t  as calcualted by 
the Sect~on8 Program 

'X22 (HEATRMB) A scaled var iable i n d i c a t ~ n gtha t  heat i s  included i n  the contract r e n t ,  
(equals zero i f  he r t  i s  not Included and otherwise equals the number o f  rooms 
i n  the u n ~ t ,excluocng storage, u t i l l t y  rooms, non-sleeping rooms, bathrooms, 

* v .  , and ha1 Is )  

Bui lding Type 

*X5 (SFAMDET) ~ ~ n ~ l e . f a m i l ~ ,.. detached u n ~ t(0.1) 

fX6 (DUPLEX) Duplex o r  two family u n i t  (0.1) 

*X? (GARDMULT) Garden apartment o r  other mult l - fami ly house four s t o r ~ e sor  fewer (0.1). . 

*X8 (SINGLE) Single f am~ l y ,  row, o r  converted (0,l) 

*X9 (HIGHRISE) H~ghr tse,more than four ? t o r ~ e s(0.1) 

B u ~ l d ~ n gExter tor  and Grounds 

XI7 (PPARK) . Presence o f  a park (includes waterfront, woods, farmland, o r  clean open f i e l d s  . . . (0.1) 

X l l  (NICEYO) Q u a l ~ t yo f - j a r d  (superlor ma~ntenance, extensive landscap~ng, c lean l~ness  
(0,l) 

Blockface 

RES75 Blockface ,751 res ident ia l  (0,l) 
. , 

RESlOO Blockface 100%resident ia l  (0,l) 

M lXED Blockface t ha t  i.s 50%o r  more m~xeduse (0, l ) )  

CWERCIAL Blockface t hd t  i s  50%o r  more commerctal (0.1) 

INWSTRIAL Blockface t ha t  i s  50% o r  more indust r ta l  (0,l) 

*RURAL Blockface t ha t  1s 50%or  more ru ra l  (~nc ludesseml-rural (0.1)) 

*X20 ( W I N D )  Presenceof commercial o r  i n d u s t r ~ a la c t ~ v ~ t ~ e s(0.1) 

* A M  I Abandoned bu i ld ing  i n  the vic ini ty--evaluator observatton (0,l) 

'ABANS Abandoned bu l ld ing  i n  the vic ih~ty--respondent perception (0.1) ' 

Surround~ngParcels and Grounds 

*XI2 (CLEANPAR) Cleanl iness o f  surrounding restdent ia l  parcels ( 1  if major I l t t e r ;  
2 t f  moderate l j t t e r ,  3 sf minor l i t t e r ;  4 i f  very clean) 

*a(EDVAL Median 1980 value (innthousands of do1 lars)  o f  owner-occup~edunnlts i n  the 
Census t rac t ,  ttmes the percent of occupied un i t s  i n  the t r a c t  t ha t  are owner-
occupied 

*MEDGRT Medtan 1980 ren t  o f  renter-occupied un i t s  i n  the Census t rac t ,  times the 
percent of occup~edun i t s  i n  the t r a c t  t ha t  are renter-occupted. 

:-. - -.. ~ 

= Var~ableretained i n . f ~ n a l  spec l f lcat lon (see Sectlon E.2.8). 



Eliminating Variables. Given a prior specification, there is always 

some question as to whether the data used in estimation should be used to 

select a subset of the prior variables. We adopted a very conservative rule 

for dropping variables from the pre-specification. We ran equations using 

contract rent and the log of contract rent: 

For each program pooling all P U S  (four equations, two for rent 
and two for log rent). 

For each PHA pooling the two programs (20 equations, .lo for rent 
and 10 for log rent). 

We dropped a variable only if all of the following considerations were met: 

1. In the four pooled site equations, three or more of the . 

t-statistics for the variable were less than 1.2. 

2. There was no evidence that the variable was useful in the individ-
ual site equations in that for both the rent and log rent equa-
tions it was 

Never significant at the 0.05 level 

Significant at the 0.1 level no more than once 

Had a t-statistic greater than 1.2 no more than twice 

Had a t-statistic greater than 1 no more than three times. 

This resulted in dropping the following variables: 

X3 Landlord or owner lives in building 

VRS6 Number of sports facilities provided by building 

NAMENK2 Number of unusual amenities in the kitchen 

X13 Superior yard 

XI1 Other attractive features 

MIXED More than 50 percent of blockface is commercial or indus-
trial 

RES75 More than 75 percent residential 

X17 Presence of park 

X18 Public buildings nearby 

The final set.of variables are those asterisked in Table E.7. 

E.3 Comparison of the Two Programs 

Having arrived at a final specification for the hedonic equations, we 

then considered the specification of the comparison of the two programs. Thus 

far, we had specified that in general 



(12) 	 R = X'B + E 

where: 

R = 	 Contract rent or the log of contract rent 

X = 	 A vector of values for the characteristics discussed in 
previous sections 

B = 	 The vector of hedonic coefficients 

E = 	 A stochastic term 

In principle, the hedonic coefficients (the 6) may vary across sites, 


programs, and the mover/stayer strata. Accordingly, our first step was to see 


whether estimates could be provided across any of these sets of 


observations. In each case we tested complete stratification against pooling 


with a dummy variable included to distinguish the collapsed strata. Thus, for 


example, in testing for pooling sites, we compared: 


k - k k 
(12) 	 Fully Stratified: Rijr - XijrBjr + Eij, 

k 	 g k + E k 

(13) 	 Pooled Sites: R.. = X.rjr j + i j  r rjr 

where 


=R ~ .  Rent of ith person in jthPHA and rth stratum and kth 
. 1jr 

program 


x = 	 Vector of housing descriptors for ith person in jth PHA in 

rth stratum in kth program 

k
Bjr = 	 Set of coefficients allowed to vary across each 

PHA/stratum/program combination 

-
= 	 Set of coefficients allowed to vary across each stratum and 

program combination .-
I 	 -
k = 	 A vector of dummies indicating in which site the i th Sijr 


observation in the jth PHA and rth stratum in the kth 


~rogram) falls 


256 

6: 

., 



6: Coefficients of the dummies, allowed to differ for each 
= 
stratum and program combination. 


We considered both overall tests for pooling and the test statistics 


for specific strata. The results are presented in Table E.8, which shows both 


the test statistics and the percentage change in the (unweighted) mean 


standard error associated with each stratification. Basically, the tests 


reject pooling along any dimension. In each specification, pooling programs 


or mover/st;ayer strata increases the standard error less than pooling across 


sites. Indeed, pooling programs (up to a shift term) is not rejected for the 


stayer stratum in the linear and log specifications involving the dummy 


variable for whether or not heat is included in the rent. Pooling strata (up 


to a shift term) is not rejected for the Certificate Program in three of the 


four specifications. Even so, pooling is always rejected for the sample as a 


whole and is always rejected for subgroups in at least one specification. 


These results pose a problem for the analysis. The sample size was 


too small to permit estimation of the fully stratified hedonic equation for 


the stayer stratum in four sites (Atlanta, Montgomery County, Pittsburgh, and 


San Antonio). Indeed, in two sites estimates could not be derived for the 


stayer stratum with pooled programs. Accordingly, we were forced to pool the 


mover and stayer strata if we were to develop estimates for the entire sample. 


We adopted the following strategy. First, we estimated equations 


based on pooling the mover/stayer strata (up to a shift term).' We then 


estimated separate equations for movers and compared these estimates with the 


estimates for movers from the pooled mover/stayer specification. We also 


developed estimates for stayers based on the pooled specification. In doing 


this we hoped to provide both the best estimates for movers (based on separate 


specification) and some sense of whether estimates based on the pooled 


moverlstayer specifications were likely to be materially misleading. 


'we could, of course, have weighted the observations with their sampl- 
ing weights in developing the pooled estimates. Unfortunately, the weighted 
regression programs available to us are based on econometric models in which 
weighting is used to improve efficiency in the presence of heteroskedasti- , 
city. In these models, weights reflect relative variances of the stochastic 
term across individuals rather than sampling weights. Because of this, these 
programs compute the wrong standard errors for situations where weights are 
based on sampling probabilities. 



TABLE E.8 


TEST STATISTICS FOR POOLED ESTIMATES 


L 

Degrees 
of Freedom 

Rent wl th  
Heat Dummy 

Percentage 
increase 

F- I n  St. Dev. 
S t a t l s t l c  o f  Realdual 

Rent wi th  
U t l l l t y  Allowance 

Percentage 
Increase 

F- I n  St. Dev. 
S t a t i s t l c  o f  Residual 

Log Rent w l th  
Heat Dummy 

Percentage 
Increase 

F- I n  St. Dev. 
S t a t i s t i c  o f  Resldual 

F-
S t a t l s t i c  

lncrease 
~n St. Dev. 
of  Residual 

Pool ing Si tes 
( s t r a t i  f l e d  by program 
and mover/stayer) 

Houslng Voucher Program 
C e r t i f i c a t e  Program 

F (385,342) 
F (384,341) 

I.89** 
I.73** 

21.41 
17.8% 

1.85** 
1.75" 

20.51 
18.21 

Mover stratum 
Stayer stratum 

F (432,564) 
F (337,119) 

1 .8Zx* 
1.73** 

16.41 
24.01 

1.74" 
1.88** 

14.9% 
28.6% 

" P w l  Ing Programs 
(s t ra to f  led by s l t e  
and mover/stayer) 

Mover stratum 
Stayer stratum 

F (231.564) 
F (163,119) 

1.41** 
1.23 

5.81 
6.51 

1.31** 
1.33* 

4.41 
9.31 

and program) 

Housing Voucher Program 
C e r t l f ~ c a t e  Program . F (186,342) 

F (183,341) 
1.37** 
0.98 

6.21 
-0.41 

1.37'X 
0.95 

6.41 
-0.9% 

** = Significant at-0.01-level 
* = S l a n ~ f l c a n t  a t  0.05 level 
$ = ~ t i n l f l c a n t  a t  0.10 level 



The rest of this section and the next describe the results of the 


pooled mover/stayer estimation. Section E.5 describes the results of 


equations estimated separately for the mover stratum. Section E.6 then , -
-

presents the estimations for stayers and movers based on the pooled ,, 

moverlstayer equations and discusses the extent to which the estimate for 


movers from the pooled mover/stayer specification differs from the estimate 


from the equation estimated for movers alone. 


Our specification for the hedonic pooled moverlstayer equation was: 


k k

(14) R = XB. + E .  

J 3 

where: 

R = 	 Rent 

X = 	 A set of descriptors including a dummy (0,l) variable for 
the mover/stayer stratum 

~k = A set of coefficients allowed to vary across each ' site/program combination. 

Given the general lack of difference associated with the two utility 


specifications in Tables E.6 and E.8, we confined ourselves to the linear and 


log specifications using the dummy variable to indicate whether or not heat 


was included in the rent.' The 40 equations estimated following these two 


specification are presented in the Supplement to this appendix. For 


convenience, some key features are presented in Tables E.9 to E.11. The 


linear equations' fit was reasonably good with an average R* of 70 percent or 


more and an adjusted R 2 of around 60 percent. The linear specification's 

l ~ h e  only substantial difference in results for specifications using 

the two different utility adjustments was in the test for pooling the 

mover/stayer strata for the Certificate Program in the log (rent) equations. 

When the heat-included dummy was used in the log (rent) equations pooling 

strata in the Certificate Program increased the standard error by 7.6 percent 

and was rejected. In equations using the utility allowance variable in the 

log (rent) equation, pooling the moverlstayer strata in the Certificate Pro- 

gram increased the standard error by only 1.5 percent and was not rejected. 

Pooling the mover/stayer strata for the Certificate Program was not rejected 

in the linear (rent) equations for either utility variable. 




TABLE E.9 


SUMMARY OF SUMMARY STATISTICS FOR HEDONIC REGRESSIONS 

STRATIFIED BY PHA AND PROGRAM 


Ten 
Ten Housing Certificate 

Voucher. Program Program 
Regressions Regressions: 

Degrees of Freedom: 
Range 
Mean 

Linear Regression 

It2 
Range 
Mean 

Adjusted 
Range 

Mean 

Root MSE 
Range 
Mean 

Coefficient of variation 
Range 
Mean 

Log Linear Regression 

82 
Range 
Mean 

Adjusted R~ 
Range 
Mean 

Root MSE (x 100) 
Range ' . 
Mean 



TABLE E.1OA 

LINEAR SPECIFICATION COEFFICIENTS 

Housing Voucher Program Certificate Program 
Expected Number o f  S ign i f i can t  Signl f lcant  Number of Signi f icant  S ~ g n l f i c a n t  

Variable ma Tlmes Dropped -C ~egat ive~ Times Dropped -C NegatlveC 

Heat Included I n  contract ren t  + 

Tenure re lated t o  landlord -

Length o f  tenure (Icg o f  w t h s )  


Square feet  per roan 


Number of bathrmms 


Log (number of roans) t 


Average evaluator r a t i ng  o f  condit ion + 

Log of bu i ld ing  age -

Kitchen equipment prov~ded 


A i r  condlt lontng provided 


No heat I n  u n l t  


Number o f  hazards 


Condatlon o f  common h a l l s  


,, Amenities i n  bathroans 

Amenities I n  ha l l s  

BaIconIes/porches/w Indows 

. 	Amenities per roan I n  other roans 


Single family detached t 


Duplex o r  two-faml l y  7 


Single row family house t 


Hlghrlse ? 


Rural area ? 


Ccmrnerc~al/lndustrlaI a c t l i t l e s  i n  area -

Abandoned bui ldings (evaluator) -

Abandoned but ldings (tenant) -

Cleanliness of surrounding parcels -

Scaled median value owner-occup. unt ts  i n  t r a c t  + 


Scaled medlan rent-renter occup. un l ts  i n  t r a c t  t 


Mover stratum 


a ~ e eTable E.7 f o r  de f ln i t ions  o f  variables. 

b~umber of equations i n  whlch the varlable appears. 

C ~ ~ g n l f i c a n t  level.
a t  0.10 



TABLE E.IOB 

LOG SPECIFICATION COEFFICIENTS 

Housing Voucher Program Cer t i f i ca te  Program 

Variable 
Expected
wa 

Number o f  
Times Dropped 

Signi f icant  
-C 

Signi f icant  
~_egative~ 

Number of 
Times Dropped 

Signi f icant  
-C 

Signi f icant  
~ e g a t l v e ~  

Heat included i n  contract ren t  + 
Tenure re lated t o  landlord -
Length o f  tenure ( log  of months) 

Square feet per room 

Number o f  bathrooms 

Log (number of rooms) + 
Average evaluator r a t i ng  of condition t 

Log o f  bu i ld ing  age -
Kltchen equipment provided + 
A!r condit ioning provided + 
NO heat i n  u n l t  -
Number o f  hazards 

Condltlon of c m o n  ha l l s  

Amenitles i n  bathroons 

Amenitles i n  ha l l s  
N 

Bal con ies/porches/w lndows 

Amenities per rcm in  other rooms 

Stngle family detached 

Duplex o r  two-family 

Stngle row family house 

Hdghrise 

Rural area 

Conmerc~al/industrial a c t i l t l e s  i n  area -
Abandoned bui Idings (evaluator) -
Abandoned bui id lngs (tenant) -
Cleanliness o f  surrounding parcels -
Scaled med~an value owner-occup. un i ts  i n  t r a c t  + 
Scaled median rent-renter occup. un i ts  i n  t r a c t  + 

Mover stratum t 

a ~ e eTable E.7 f o r  de f in i t ions  of vartabies. 
b~umber of equations i n  which the variable appears. 
C ~ ~ g n i f i c a n ta t  0.10 level. 



TABLE E.l l  

TESTS OF VARIABLE SETS FOR HEWNIC EQUATIONS STRATIFIED BY PHA AND PROGRAM 

Housing Voucher Program Ce r t i f i ca te  Program 
Percentage Percentage 
Increase i n  Increase i n  

F-Stat ist tc Std. Error F - S t a t i s t ~ c  Std. Error 

Linear Specificatson 

Un i t  qua l i t y  and but ld ing 
descr iptors 

Neighborhood variables 

Comblned uni t ,  building, and 
neighborhood 

Log Specif icat ion 

Un i t  qua l i t y  and bu i ld ing 
d e s c r l ~ t o r s  

Neighborhood variables 

Combined bui lding, uni t ,  and 
! neighborhood 

** = Sign i f icant  a t  0.01 level 

= S ign i f icant  a t  0.05 level 

* = Sign i f icant  a t  0.10 level 



coefficient of variation was about the-same as .the log-linear standard error-- 


indicating that both specifications do about equally well. 1 


There is a relatrvely small number of degrees of freedom in each 

* _ 

site. If we had been using these observatibns to select variables for the 


hedonic equations and to select among alternative specifications, we would be 


concerned about over-fitting and would discount the R' obtained. Use of a 
, - ,. -
pre-specified equation based on other data removes this concern. 


Tables E.1OA and E.1OB present information on the sign patterns of the 


individual coefficients. Table E.1OA dzals.with the-linear specification, 


Table E.1OB with the log specification.. For each of these we estimated 10 


separate equations (one for each site) for each program. The tables show for 


each set of 10 program equations the number of times a coefficient had a 
- ,  
significant positive or negative value." A test level of 0.10 is used, so we 


- r  , 

or a regression of the form . . 

R = X B + E  .- . ,  , 

* . 

the coefficient of variation is defined by . x 

o x 100 
C.V. = -

R 

5 

where 

c .  

C.V. = Coefficient of variation. :-: .  

o = The estimated standard' deviation -of the residual 
~ < 

K = The mean of the dependent variable 

Under a log-linear specification, 

=(1 - exp a2)% 
_&- % -



could expect a spuriously significant coefficient in one of the ten sites for 


each variable. 


An additional column for each program in Tables E.1OA and E.1OB shows 


the number of times that the variable was dropped from a site equation for 


that program. As already indicated, our basic specification in each site for 


each program included all of the asterisked variables from Table E.7. How-


ever, some variables (such as locate$ in a rural area) did not vary for the 


observations in some sites and programs. In these cases, we have no way to 


estimate a coefficient for that variable in that site-.program combination, and 


the variable is simply dropped, though retained f.or other site-program equa- 


tions.1 


With this in mind, the results seem generally reasonable. The most 


frequently slgnificant variables were found among the variables on conditron 


of tenure (especially whether heat was included in the rent and length of 


stay) and the variables on unit size (number of rooms, number of baths, and 


square feet per room). Given the expectation of one spurious significant 


coefficient per variable, the sign patterns were generally reasonable. The 


only obviously odd result was the fact that the vanable counting other amen- 


ities per room (outside of bathrooms and ha-1s) had a slgnificant negati.~e 


coefficient in 4 of the 10 Housing Voucher equations in both the linear and 


log specifications. In addition, the variable for number of hazards was 


significantly positive in two sites and the variable for building age signifi- 


cantly negative in the two sites in the Housing Voucher equations. The vari- 


able for single family row house and the variable for kitchen equipment pro- 


vided by the landlord were each significantly negative in two sites in the 


Certificate Program .equations. 


Based on TabLe E.10, many of the individual variables do not appear to 


be significant except.by chance. This was not.unexpected. As discussed in 


Section E.2.5, the concern in selecking variables was to include as many 


relevant variables as possible, reflecting a willingness to improve overall 


predictive power at the expense of less precision for specific coefficients. 


It is, however, appropriate to examine the extent to which sets of variables 


'since the dropped variables have the same value for all observations, 

their effect is simply subsumed in the constant term. 




in fact contribute to the equations' fit, and this is done in Table E.ll. As 

shown, the various unit quality and building descriptors were significant in 

both programs. Omission of these variables in all ten site estimates 

increased the estimated standard error by about 8 percent in the Housing 

Voucher Program and 4 to 5 percent in the Certificate Program. The neighbor-' 

hood variables, on the other hand, were significant only for the Housing 

Voucher Program- under the logarithmic specification. Even in that-case, .. 
omission of these variables only,increases the estimated standard error by 

about 3 percent. We do not seem to have done very well in capturing neighbor- 

hood differences. 

The estimated hedonic equations for the two programs can now be used 


to compare the'differences in the value of recipient housing. Consider first 


the linear specification. The linear hedonic specification essentially says 


that, on average, units' rents are determined by the sum of their attributes 


times the price per unit paid for each attribute--that is', 


. , . . 
where 


% . 

R = Unit rent 
A , . " 

X = The vector of the amounts of each attribute provided by the 

unit 

Bjk = .. ..The vector of hedonic "prices" for the kth program in the 


jthsite. 


Accordingly, the difference in average rents between the two programs in any 

site may be written: , 

We can decompose the difference in rents from E;. (16) into a dif£erence in 


value and a difference in price in either of two-ways:. 




- - - - - 

- - 

or, at the site level, 


(18) R - R. = X.. (8. - BJc) + (Xjv - X. )B. )
jv JC JC JV JC JV 


Notice that, as usual, we have a choice of pric?/value decompositions. In 

words, we evaluate the difference in prices between the two programs in the 

J~~ site,by comparing the cost of the average Certificate Program housing 

bundle under the prices paid by recipients in each program-- X. (6- B . 
JC JV jc 


Converseky, the real. difference in housing is evaluated as thc differences in 


attributes valued at Housing Voucher Program prices-- (z.-y. )0 . 
JV JC jv 

We could, of course, reverse the decomposition and evaluate price 

changes in terms of the Housing Voucher bundle-- z (0.-8. ) --and real change 
iv JV JC 

in terms of Certificate Program program prices-- (X. -X. )B. . Usually there 
JV JC JC 


is no reason to prefer one decomposition to another. In this case, however, 


there is some reason to prefer the decomposition of Eq. (17) and 18 based on 


Housing Voucher prices. This is because models of shopping behavior under the 


two programs suggest that estimated prices for the Certificate Program may 


tend to systematically underestimate the cost of deviations from the mean 


Certificate bundle. We will discuss this problem further in Sections E.4 and 


E.5, below. For the moment we simply present the Housing Voucher decomposi- 


tions. Specifically, we decompose the difference in average contract rent 


between the two programs in each PHA as follows: 

A -

Mean Housing Voucher Contract Rent R (=X. 0.) 

-jv JV,. JV 

Mean Certif icate Program Contract Rent R. (= X. 8. ) 
JC ~ J CJC 


Difference in Contract Rent R - R  

jv JC 


Decomposition in Terms of Housing Voucher Prices 

- .. 

Cost of Certificate Bundle X .  0. 
-JC JV.. .. -A 

Difference Due to Cost X. (0 - B. ) = X. 8 - R. 
-JC jv JC JC jv JC 

Percentage Difference in Cost X .  (6. - 0. )I?. 0. 
JC JV JC JC JC 


Difference in Real Housing (zjv- )$- JC jv 

Percentage Difference in Real Housing - z.  )$. IF.$.(x
jv JC JV JC JV 




where 

-

Rjk = Mean contract rent of recipient units in the kth program in 

- the jthPHA (k = c or v) 

-
Xjk 

= Mean vector of housing attributes of recipient units units 

in the kth program in the jth PHA 

.. 
Bjk = 	 The estimated hedonic coefficient for the linear hedonic 

specification 

Further, we can construct the same numbers from the logarithmic specification 


by replacing XB by exp(X8). 1 


We combine the individual site estimates for each element of the 

decomposition into an overall estimate by taking weighted averages across 

sites. The results are presented in Table E.12. 2 

The results indicate that all or almost all of the difference in 


average rents paid by recipients in the two programs is accounted for by 


differences in Housing Voucher recipients on average pay about 6 


percent more in rent than Certificate Program recipients. Of this, roughly 5 


percent is accounted for by higher prices for comparable units than Certifi- 


cate Program recipients and the remaining one percent or less by a (statistic- 


ally insignificant) improvement in real housing. 


Table E.13 compares the weighted mean values of all of the hedonic 


variables in the two programs. As can be seen there is little obvious 


evidence of large or systematic differences. Most differences are relatively 


small in percentage terms. The few large percentage changes generally 


represent small absolute changes in dummy variables with very low 


incidences. The two exceptions are at 6.5 percent higher value for the scaled 


heat dummy in the Housing Voucher Program and the percentage differences in 
-

1
-The Exp(X13) is an estimate of median rent under the log specification 

so that R is replaced by estimated median rents. 


2~stimates of price differences in each site are presented in Appendix 

F. 




TABLE E.12 

Linear Spectf lcat ion wi th  Heat Dumy Log Speci f icat ion wi th  Heat Oummya 

Wlthin Total t- Wlthln t- Total t-
Value Std. Error -- ( t )  Std.Error S t a t ~ s t i c  Value Std. Error S t a t f s t i c  Std. Error S t a t i s t ~ c  

Mean Hous~ngVoucher contract  $448.99 4.01 NR 130.32 NR 1429.19 SO. 59 NR $4.70 NR 
ren t  

Mean Cer t l f l ca te  Program $424.00 3.22 NR 31.51 NR $406.71 0.48 NR 4.86 NR 
contract  rent  

Di f ference i n  contract  ren t  
Do l la rs  $24.99 5.14 4.86** 5.42 4.6l** $22.48 
Percent 5.9% 5.58 1.1 p ts  4.91.X 1.1 p ts  4.09s" 

Decanpositlon o f  Housing Voucher Prices 
N m C o s t  o f  Cer t i f t ca te  bundle $445.85 3.74 119.31** 110.77 4.03** 1425.60 0.55 NR $141.85 NR 
.n 

Difference i n  p r i ceb $21.85 4.19 5.21** 5.85 3.74** $18.89 

Percentage d l  fference i n  p r i ce  5.22 4.61 0.9 p ts  4.96 1.1pts 4.14 

Difference i n  rea l  housingb $3.13 2.72 1.15 5.74 0.55 $3.59 

Percentage difference i n  rea l  1.05 0.8b 0.5 p ts  1.48 1.1 p ts  0.76 
housing 

a ~ n t r l e sunder the log spec, f lcat ion are estimated medlans ( 8  .e., the exponent~ated log estimates). 

b~st lmatedD~f ferencesIn  Cost and Olfferences i n  Real Housing are &ch estimated directly fran the hedonic coeff  i c l en ts  and may not sum t o  
the t o t a l  d l f fe ience i n  contract rent  due t o  round~ngerrors. 

*' = S lgn l f l cant  a t  0.01 level 
= ~ l g n t f l c a n )a t  0.05 level 

$ a Slgn l f lcant  a t  0.10 level 



TABLE E.13 

AVERAGE LEVEL OF HOUSING CHARACTERISTICS 

INCLUDED IN M E  HEOONlC EQUATION 


ha us^ ng W~thnn PHA 
Voucher '%ertif icate Standard ~ r r o :  Percentage 

Variable Program PrWram Dtfference of D~ t t e rence  Dlfterence 

Heat tncluded ( x  number of roans) 1.49 1.40 0.09 

Related t o  landlord 2.3% 2.91 -0.6 p ts  0.8 p ts  

Length of tenure ( log  o f  rwnths) 3.02 2.98 -0.05 0.04 ' 

Unnt Ssze 

Square fee t  per r m  133.10 133.28 -0.18 

Number o f  bai h r m s  1.11 1.10 0.01 

Log (number o f  r m s )  1.49 1.48 0.01 

Amenttbes 

Average evaluator r a t l ng  o f  cond~t ton  3.66 3.65 0.01 0.02 

Log of bu!ldlng age 3.50 3.52 -0.02 0.02 

Kttchen equipment provided 61.3% 55.8% 5.5 pts 3.9 pts 

A I ~condittonsng provided 1.9 p ts  

No heat i n  u n i t  0.5 p ts  

Number of hazards 0.03 

Condltlon o f  caman ha1 I s  0.06 

Amenltkes i n  ba th rcm 0.05 

Amenities i n  ha l l s  0.04 

BaIconies/porches/w~ndows 0.04 

Amentt~es per roan i n  other rooms 0.02 

Bu i l d~ng  Type 

Single family detached 23.8% 22.9% 0.9 p ts  2.1 p ts  

Duplex o r  two-famlly 9.21 9.9% -0.7 p ts  1.5 p ts  

Slngle row fa rn~ ly  house 4.8% 3.1% 1.7 pts* 0.8 p i s  

Hlghrtse 10.61 11.5% -0.9 pts 1.3 D t S  

Nelghborhmd 

Rural area 1.1% 0.4% 0.7 ptsf - 0.4 pts 

Conmercial/8ndustrlaI ac t i v t t l es  i n  
netghborhood 5.2% 6.5% -1.2 pts 1.1 p ts  

Abandoned buildings (evaluator) 14.7% 15.61 -0.9 p ts  1.9 p ts  

Abandoned bul ld ings (tenant) 14.1% 14.7% -0.6 pts 1.9 p ts  

Cleanlnness o f  surroundeng parcels 3.25 3.22 0.03 0.04 

Scale medtan value of owneraccupied 
un i ts  i n  t r a c t  19.09 18.70 0.39 

Scaled medtan value of renter-occupied 
un i ts  in t r a c t  127.79 131.17 -3.38 

'* = srgnrf icant a t  0.01 level 
* = Slgnnf~cant  a t  0.05 level 
+ = signnficant a t  0.10 level 

270 



E.4 

the amenity variables for bathrooms (higher in the Housing Voucher Program) 


and other rooms (lower in the Housing Voucher Program). None of these 


differences is statistically significant. 


The next section discusses the extent to which the results may be 


influenced by omitted variables. After that, in'Sections E.5 and E.6, we 


consider the extent to which results may reflect an inappropriate pooling of 


movers and stayers. Finally, Section E.1 discusses the interpretation of 


these differences in price in terms of comparison of the two programs. 


Specification Error and Omitted Variables 


In the preceding section, we have interpreted differences in estimated 


hedonic coefficients for recipients in the two programs as estimating differ- 


ences in the average amounts the recipients pay for similar housing. This 


requires that the hedonic equation be properly specified. We cannot, of 


course, guarantee this. To some extent we must rely on the combination of 


substantial pre-specification and investigation of results under alternative 


specifications to guard against sp&cification error. here are, however,' two 

problems that deserve special mention--omitted variables and cross-sectional 


versus longitudinal regressions. 


Consider first the problem of omitted variables. We cannot reasonably 


believe that the housing characteristics included in the hedonic equation 


constitute a complete description of thesunits. We must assume that there are 


other, omitted characteristics that also contribute to the units' market 


value. The problem this poses for analysis of the two programs is that we 


cannot be sure whether differences in rents paid net of market value reflect 


differences in prices or differences in omitted characteristics. To see this 


more clearly we can write the hedonic specification with omitted variables 


(20) R
v 

= XB.
v 

+ A .
v 

+ l? 
v 

J 3 j 

where 


R~ = Unit rents in the kth program 



X = 	 Included variables 

6 5  = 	 The hedonic coefficients for the kth program in the jth site 

A = 	 The contribution of omitted housing characteristics to 
market value 

We estimated price effects in each site by computing 


where 


. 
Pv = 	 The difference in Housing Voucher and Certificate rents due 

to price differences 

R"(x? 	 = The estimated rent in the jth site for the mean Certificate 
J J  -cAc = -c 

Program bundle under Housing Voucher prices (= X.O R.) )
~j 	 3 


R:(xs) = The estimated rent in the jthsite for the mean Certificate 

Program bundle under Certificate Program prices (= 
-c^cX . B .  = 	EC)
3 3  	3 


xCj = 	 The mean value of included attributes in the Certificate 

Program in the jth site 

0; = 	 The estimated Housing Voucher hedonic coefficients in the 

jthsite 

. 
= 

6: 	 The estimated Certificate Program hedonic coefficients in -
the jthsite 

If there are omitted variables, then error term in the estimated hedonic 

regression will consist of the sum of omitted variables (A)  and the stochastic' 

term (n). The included variables, X, will absorb the variation in A that is 

represented by a linear regression of A on X, so we assume that we are con- 

sidering A as the residuals from such a regression. We are thus guaranteed 

.. 
272 



that A is orthogonal to X in the sample. According1y;we can still be sure 


that: 


Since X includes a constant term, the orthogonality of A to X in the sample 

guarantees that the mean effect of omitted var~ables at the sample mean (xC.)


3 
is zeto. However, this does not mean that the expected value of A is 


independent of X (i.e., that A always has a mean of zero). Thus, the 


estimated cost of the Certificate Program bundle under Housing Voucher prices 


may be biased. Specifically, 


Thus the price term is biased by including the value of the change in omitted 


quality items that would be associated with a change in purchases by Housing 


Voucher recipients from their actual mean level to the Certificate Program 


bundle of included items (xC.). To correct for this we must estimate 


One approach to this problem is to use an instrumental variable. We 


are not concerned with AT as a random variable, but with the possibility that 

it varies systematically with the X's. If we found that reciprents-in the two 


programs had the same housing in terms of X but paid significantly different 


rents, we would attribute this to differences in prices. If we find that 


recipients in the two programs have different average vaiues for X, then we 


are not sure whether the difference is in prices or omitted variables. Given 




C 

the small differences in the housing characteristics of recipients in the two 


programs reported earlier in Table E.13, the former Interpretation seems 


reasonable. Even so, it is worth testing explicrtly for the effects of 


omitted variables in the estimates. 


In the private market, income is known to affect the level of housing 


consumption. If we find that hedonic residuals are correlated with income, it 


suggests that they include omitted variables.' This was the basis of a test 


for omrtted variables in the hedonic equations estimates for the Housing 


Allowance Demand Experiment (Kennedy and Merrill:. Qe wished to determine the 


relationship between A and the estimated values Q(=XB), provided by the 


hedonic equations. Thus we wished to estimate the coefficients of 


If we knew the value of the coefficient, al, we would estimate AA by 


We assumed that Q would vary with income, so that 


Further, we had, from the hedonic residuals, estimates of (A + 11). If income 

is uncorrelated with realized prices q~), then 

In terms of our estimated hedonic values and estimated residuals, we have 


.. .. 


'income could in principal affect search behavior and thus realized 

prices through effects on the allocation of time or on the determination of a 

in the model of Appendix D. 




Slnce A is orthogonal to X rn the sample by assumption, Eqs. (29) and (30) can 


be written: 


Substituting Eq. (26) into Eq. (29a) and (30a) yields: 


Thus we can estimate (albl) by regressing the hedonic residuals on Y. But the 

regression of 4 on Y yields an estimate of bl. Thus we can der~ve a consis- 

tent estimate of al as 

- (albl) from regression of hedonic residual on income 
-.. 


(33) al 
 (il)from regression of hedonic value on income 


A * 

albl 2 var(albl) Var(bl) 2 cov(albl,bl) 

( ) [ + 2 - I 

.. 

(35) Asymptotic Var(al) 
 = 


1 (albl) 
 (albl)(bl) 


Consulting the regression equations (31 and (32) yields 


2 -1 2

(36) var(albl) = (S ) [a:oi + a; + (n-k)oq]

Y 


2 -1 2 2

(37) var(il) = (S ) [a6 + kcn]

Y 


2 -1 2

(38) cov(ali1,il) = (S ) alas 

Y 




where: 

n-k = The degrees of freedom in the original hedonic regression. 

Substituting these expressions into Eq. (33) yields 

Under the null hypothesis that al is zero we have: 


2

(40) Asymp. Var (H = Var(albl) . (bl)1 


2 2 

(41) 

1 -- albl 
, (-1bl 

Asymp. Var. (HI) Var ialbl) bl 


so that the t-statistic for albl from the regression of the residuals in 


income can serve as an asymptotic t-statistic for il. 


We can also calculate the asymptotic variance of "corrected" predicted 


rent. Our "corrected" prediction of the rent of a unit with characteristics z 


is: 


where: 

iC = Corrected predicted rent for z 

z = 'unitcharacteristics 
A-z = The mean of z in the sample for which B was estimated 

A 

8 = Estimated hedonic coefficients 

dl = Estimated correction coefficient 

We have: 



..
 .. 

(43) A Var (kc) = z'(var8)z + 2z'(~ar~)a~(z-z) 

But the Cov(B,dl) is zero, since 


Substituting the equation for R(R=X@ + A + 0) and recalling that (X'A = 0) 

in-the sample, we have 

Substituting Eq. (26) and (27) in Eq. (46) gives: 


A A 

T ~ U S  A cov ( B ~ P ~ )AE((B-B)~ ) ,= . 

since the expectation of the numerator is zero. 


In essence, the approach used by Kennedy and Merrill used the vari- 


ation in the value of included and omitted variables associated with income to 




infpr the change in omitted characteristics that would be associated with pro- 

gram-induced changes in included variables.--This approach is clearly suspect 

for Certificate Program recipients, since, as discussed in Appendix D, we have 

no reasoxi to believe that the housing selectgd by Certificate Program recipi- 

ents would vary with recipient income. We can apply the procedure to most 

Housing Voucher recipients, since their housing choice would be expected to..,, 

vary with income. The relationship may be weaker than for nonprogram house- 

holds, however, so that the use of income as an instrument may be Less effi- 

cient in,this case. . * -

Further, as discussed in Appendix D, each recipient in the Housing 


Voucher program would be expected to-select rents above a certain minimum 


level (corresponding to Hc in Figure Di3). This suggests the need to develop 


estimates that take account of this thncation. Fortunately, examination of 

" the Housing Voucher recipient rents showed that only 13 of 911 recipients 


(less than 1.5 percent) had rents below the minimum level. No attempt was 


made to take account of truncation effects for these few households. 


, The implied correction factor (the "il" of Eq are shown in Table 

E.14. The estimates are not very precise, and are frequently not significant 


even when large. They are significant (at the ten percent level) for one PHA 
. , ,  

in the Hous~ng Voucher Voucher program (Minneapolis) and two PHAs in the 

certificate Program (~ilanta and ~ew.~ork). In any case, since the diffe;ence 

in estipated hedonic values in the two programs is small, the implied correc- 

tion, which is the product of the correction factor-and the difference in the . 

mean estimated hedonic value between the two programs is also small. These 

are shown in Table E.15. In sum, it does not appear that the d2fference 

between the two programs is due to omitted variables. , - .  

The second potential problem in the interpretation of the hedonic 


equations lies in the.use of equations estimated from cross-sectional analysis 


of program recipients to predict the rents that would be paid ~f the program 


as a whole shifted to a different mean housing bundle. This is a potential 


problem in all applications of hedonic indices, though it seems generally not 


to have been noticed. 


We should say at the outset that the concern raised by this issue in 


this case is clearly minor. Given the very small differences between the mean 


values of the hedonic regressions in the two programs, errors of projection 


are almost irrelevant. 

278 



TABLE E.14 

CORRECTION FACTORS FOR OMITTED QUALITY IN THE m L E 0  HEDONlC EUQATION 

Rent wlth Heat lnd~cator Log Rent wtth Heat Indicator 
Hous I ng Certificate Hous I na Certrf~cate-

Voucher Program Voucher Program 

Atlanta 

Los Angeles 

M~nneapolis 

Montgomery County 0.002 
(0.00) 

New York 

Oakland 

Omaha 

Pittsburgh 

San Anton10 

Seattle 

** = signiflcant at 0.01 level 

= significant at 0.05 level

* = signiflcant at 0.10 level 



TABLE E.15 


ESTIMATED CORRECTI0NS':FOR TABLE E.12 


Linear Specification 

Difference in cost 

Original . 

Log (ratio of cost) 

Original ' 

Corrected 


. 

-Mean 

$21.85 ' 

0.045. 


,-
, 

, ,  : , '  

AtfHousing Voucher Prices 

Within 


Std. Error 

(t- . 

Statistic) 

4.19 

(5.21*) 


0.009

I 

(4.9644) 


Total 

Std. Error 


(t-

Statistic) 
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The problem in its general form is as follows. Say that as we have 


argued in Appendix D, shopplng behav~or varies across individuals in a way 


that is correlated with their target rents. Cross-sectionally predicted rents 


will reflect the results of both changes in real housing and changes in shop- 

~ -

ping behavior. This may mis-estimate the change in rents associated with a 


shift rn population demand. 


To give an extreme example, as discussed at the end of the previous 


section, under the search model of Appendix D we would expect there to be 


little systematic relationship between the limited variation in rents paid by 


Certificate Program recipients and the variation in unit amenities. This 


would not mean that a shift to higher average rents by increases in FMRs would 


in fact result in no change in housing quality; there is a divergence between 


the cross-sectional and "longitudinaln regression lines. As it turned out, 


the model of Appendix D was not consistent with observed results. Nor, as 


pointed out earlier, would it be likelyto matter; Since there is so little 


apparent difference in the mean values of the hedonic variables in the two 


programs, there is little room for such projective error to matter. 


Recipients Who Move 


Since recipients who move from t-heir pre-program unit have much larger 


changes in rent than recipients who do not move, and since most of the 
-

difference in rents between the two programs arises from the higher rents paid 


by Housing Voucher recipients who move, it is natural to ask whether the 


conclusions of Table E.12 apply directly to recipients who move. We can 


address this question in two ways. 


First, we can simply estimate the hedonic equations and comparisons of 


Section E.4 based solely on recipients who move. If we want a summary 


comparison of two sets of estimated coefficients, we can obtain one by forming 


overall estimates using the same PHA sampling weights as were used in Section 


E.4. If we want a direct estimate for movers, we use sampling weights for 


PHAs modified to reflect the incidence of movers. 


Alternatively, we could retain the hedonic estimates of Section E.4, 


but value price and real housing effects in terms of the mean housing bundles 


observed for movers. In this case, we have to modify our definition of 


estimated rent. The most straightforward definition is simply: 




where . , 

R~(x) = Predicted rent for bundle X at the prices of the kth program 
3 .- -

in the jthsite 


Estimated hedonic coefficients for the kth program in the 


jthsite 
 . . , * 

In principle, however, we also want to take account of any deviation between 


actual and predicted rent for movers. Thus we modify the k$~) of Eq. (50) 


to: 

-. 

^k k

( 5 1 )  A B!(x) = X6. + Res 

m J  3 mj 


where 

., 

A &$(XI = Predicted rent for bundle X in the jthsite a! the prices of 
m 3 


the kth progran! for the mth demographic group 


Resk . = The mean error of estimate in the hedonic regression for the 
m3 


mth demographic group for the kth program in the jthsite 


Given the fact that pooling the mover and stayer strata was rejected 


by the test statistics presented earlier in Table E.8, the first approach-- 


separate estimation for movers--is clearly preferable. We pursue the second 


as well in order to obtain some sense of the potential importance of the 


pooling mis-specification on the results of Section E.4. 


Tables E.16 to E.18 present summary statistics of the mover 


regressions like those presented earlier in Tables E.9 to E.ll. The adjusted 


R2, standard errors and coefficients of variation for the mover equations have 


means and ranges similar to those reported for the pooled equations in Table 


E.9. In terms of coefficient signs, the same variables have two cases of 
I twrongt' signs, as did the pooled regressions (amenities per room in other 

rooms, number of hazards, building age, kitchen equipment provided, and 

4 



TABLE E. 16 


SUMMARY OF SUMMARY STATISTICS FOR HEDONIC REGRESSIONS 

STRATIFIED BY PHA AND PROGRAM--MOVERS ONLY 


Housing Certificate 

Voucher Program Program 


Degrees of Freedom: 

Range 

Mean 


Linear Regression 


~2 

Range 

Mean 


Adjusted R~ 

Range 

Mean 


Rent MSE 

Range 

Mean 


Coefficient of variation 

Range 

Mean 




I 

TABLE E.17 


SIGN PATTERN OF LINEAR SPECIFICATION COEFFICIENTS (MOVERS ONLY) 


Housing Voucher Program Cer t i f icate Program 
Expected Number of S ~ g n i f ~ c a n t  Signi f icant Number of Signif icant Signi f icant 

Variable Times Dropped post t lveC . ~ e g a tlvec Times Dropped ~ o s it iveC NegativeC 

Heat included i n  contract rent t 

Tenure related t o  landlord -
Length of tenure (log of mnths) -
Square feet per rm + 
Number of bathrooms + 
Log (number of rooms) t 

Average evaluator ra t ing of condition t 

Log of bui ld ing age -
Kl tchen equipmnt provided + 
A i r  conditioning provided t 

No hedt In  un i t  -
Number of hazards -
Condition of coanon ha l l s  t 

Alnenlties I n  bathrooms t 

AIMnities i n  ha l l s  + 
BaI con Ies/porches/w Indows + 
Amenities per r m  i n  other r o w s  + 
Single family detached t 

Duplex o r  two-fanlly 7 
Singlerowfani lyhouse. . + 
Highrlse ? 
Rural area 7 
Cmhnerclal/industrlal a c t l l t l e s  i n  area -
Abandoned bulldlngs (evaluator) , -
Abandoned buildings (tenant) -
Cleanliness of surrounding parcels -
Scaled median value owner-occup. un i ts  i n  t r ac t  + 
Scaled median rent-renter occup. un i ts  In  t r ac t  + 
Mover stratum t 

a ~ e eable E.7 for def ini t ions of variables. . 
b~umber of equations i n  which the variable appears. 
C ~ i g n l f ~ c a n t  level.a t  0.10 

d~aseswere assigned t o  strata on the basis of PHA records. In some cases these were i n  error and some movers were i n  the stayer stratum. 




- TABLE E.18 

TESTS OF VARIABLE SETS FOR LINEAR HEWNlC EQUATIONS STRATIFIED 
BY PROGRAM AND S I T E :  MOVERS ONLY 

Unl t  qual l ty  and bui ld lng 
descr~ptors 

Neighborhood variables 

Combined unlt ,  buildtng, and 
neighborhood 

** = Signi f icant  a t  0.01 level 

HOUS Ii g  Vouttier Program 
Percentage 
Increase i n  

F-Stat ist ic Std. Error 

Cert If Icate program 
Percentage 
Ihcrease i n  

F-Stat is t ic  Std. Error 

F (129,282) 6.5% 
= 1.43** 

F (59,282) 1.O 
= 1.11 

= Slgni f lcant  a t  0.05 level 

$ = Signi f icant  a t  0.10 level 



single-family town house), plus two others (comercial/industrial activities 


in the area and scaled median value of owner-occupied units). Finally, the 


test statistics for the sets of quallty and neighborhood variables in Table 


E.18 yield results similar to those of Table E.ll for the pooled equations. 


As for the pooled equations, the use of a hedonic specification selected on 

6 _ 

the basis of other data is important, since the numbers of degrees of freedom 


in each site are frequently small. 


Table E.19 presents the decomposition of differences,between the two 


programs in the rents of movers based on the mover hedonic equation. In this 


case, whether we value changes in terms of Housing Voucher or Housing 


Certificate prices makes a substantial difference. If we value price effects 


in terms of the estimated Housing Voucher cost of the Certificate bundle, and 


real changes in terms of the Housing Voucher valuation of the difference in 


mean attributes, then we estimate that price differences account for $19 of 


the $29 per month difference in average contract rent between the two 


programs, with a significant real change in housing valued at $10 per 


month. 192 


The significant average difference in real housing found in Table E.19 


under Housing Voucher prices only amounts to a 2.3 percent increase over the 


Certificate average. As might be expected with differences this small, no 


individual amenities show up as being significantly different in the two 


programs (Table E.20). Nor are there obvious differences from the similar 


comparison presented earlier for all recipients in Table E.13. 


As in Section E.5, we can test for the presence of om~tted variables 


by comparing regressions in income of the hedonic residual and hedonic 


value. As shown in Table E.21 the correction factors are significant in two 


sites for each program (Los Angeles and Minneapolis for the Housing Voucher 


Program and Atlanta and Pittsburgh for the Certificate Program). This does 


not suggest a substantial problem with omitted variables. Even so, 


he estimates in Table E.16 are national projections for recipients 

who move. Accordingly they are based on different PHA weights than were used 

to project results for all recipients in Section E.4. This reweighting does 

not, however, have a material effect on the results. 


'~stimates of price differences in each site are presented in Appendix 

F. 




TABLE E.19 

DECOMPOSITION OF DIFFERENCES IN AVERAGE CONTRACT RENT FOR MOVERS 
(Based on Separate Mover Equations--Linear Spec~ f i ca t i onwith Heat Dummy) 

Within t- Total t-
Value Std. Error Statistic Std.Error S t a t ~ s t ~ c-

Mean Housing Voucher contract 1468.20 4.87 96.14** 32.06 14.60** 
ren t  

Wan Ce r t i f i ca te  Program $438.98 4.01 109.47 32.03 13.45** 
contract r en t  

Difference i n  contract rent.  
Do1 la rs  $29.22 6.31 4.63* 6.91 4.23 
Percent 6.7% 

Decomposition o f  Houstng 
Voucher Prices 

Cost o f  Ce r t i f i ca te  bundle $458.01 45.57 82.24** , $94.96 4.82" 

Difference i n  pr icea $19.03 6.14 3.10** 6.14 3.101* 

Percentage difference i n  p r l ce  

Oifference i n  rea l  housinga 

Percentage d~ f fe rencei n  rea l  
hous~ng 

Decomposition o f  C e r t i f ~ c a t e  
Program Prices 

Cost o f  Housing Voucher bundle 

01fference i n  p r  icea 

Percentage di f ference i n  p r i ce  

Oifference i n  rea l  housinga 

Percentage di f ference i n  rea l  
h w s ~ng 

a~s t imatedDifferences i n  Cost and Differences i n  Real Housing are each estimated 
d i r ec t l y  from the hedonic coe f f i c ien ts  and may not sum t o  the t o t a l  di f ference i n  contract ren t  
due t o  rounding errors. 

** = S ign i f i can t  a t  0.01 level 

= S ign i f icant  a t  0.05 level 

$ = S ign i f icant  a t  0.10 level 



TABLE E.20 

AVERAGE LEVEL OF HOUSING MARACTERIST CS 
INCLLDED IN ThE HEWNlC EObATIONS FOR WVERS 

Houslng 
Voucher 
Program 

Certlflcate 
Program 

Wtthln PHA 
Standard Error 
of Difference 

Percentage 
Difference 

Heat Included (x  number of rooms) 

Related to landlord 0.4 pts 

0.01 

0.7 pts 

0.04Length of tenure (log of months) 

Unlt Slze 

Square feet per room 

Number of bathrooms 

Log (number of roans) 

Amen~t~es 

Average evaluator ratlng of condltlon 

Lcg of bulldlng age 

Kitchen equipment provided 

0.03 

0.00 

7.3 pts 

-0.9 pts 

1.0 pts 

-0.02 

0.04 

0.04 

-0.06 

-0.01 

0.01 

0.03 

0.03 

0.05 

2.3 pts 

0.7 pts 

0.03 

0.07 

0.06 

0.05 

0.04 

0.02 

Air Condztton~ngprovlded 

No heat in unit 

Number of hazards 

COndltton of CanmOn halls 

Amen~tiesin bathrmm 

Amennties in halls 

BaIconies/porches/w~ndows 

Anenlties per room I n  other rooms 

Bu~idlngType 

Slngle famoly detached 

Duplex or two-famoly 

Sangle row famtly house 

2.4 pts 

0.7 pts 

1.5 pts 

0.8 pts 

2.7 pts 

1.8 pts 

1.2 pts 

1.0 ptsHnghrfse 

Nenghborhood 

Rural area 

Canmercial/industr~aIactlvrtles in 
neighborhmd 

Abandoned bulldlngs (evaluator) 

Abandoned bulldlngs (tenant) 

0.3 pts 

-1.1 pts 

-1.2 pts 

-0.6 pts 

0.03 

1.5 pts 

2.3 pts 

2.2 pts 

0.04Cleanliness of surrounding parcels 

Scale medtan value of owner-occupied 
units i n  tract 

Scaled rnedtan value of renter-occupled 
~nltsin tract 

** 
= scgntf~cantat 0.01 level 
= srgnsf~cantat 0.05 level 

+ = s1gn'ftcant at 0.10 level 



TABLE E.21 

CORRECTION FACTORS FOR OMITTED QUALITY IN  M E  POOLEO HEWNIC EUQATION 

Rent wvth Heat Indicator 
Hous I ng C e r t l f l c a t e  

Voucher Program Program 

S i t e  

Atlanta 

Los Angeles 

Montgomery County 

New York 

Oakland 

Omaha 

PI t t iburgh 

San Antonio 

Sea t t l e  

** = s lgn i f i can t  a t  0.01 level  

= s ~ g n i f i c a n ta t  0.05 level 

$ = s ign i f i can t  a t  0.10 level 
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application of the correction factor makes a substantial difference in the 


estimated price differences, as shown in Table E.22. 


Given the general lack of significance of the estimated correction 


factors, it seems unwise to rely on the corrected estimates of Table E.22. 


Further, examination of the corrections by site shows that the Housing Voucher 


correction is dominated by a single site with an insignificant (but large) 


correction factor (see Table E.23). The Certificate correction is dominated 


by two sites, only one of which has a significant correction factor. Given 


these facts, the best estimates for movers would appear to be those of Table 


E.19. 


Estimates for Movers and Stayers Using the Pooled Equations 


As discussed at the beginning of Section E.5, we can also estimate 


effects of using the regressions of Section E.4 but valuing the differences at 


the average bundles observed for movers (plus a term in the difference between 


the programs in the mean mover residual). Our interest in these equations is 


indirect. The test-statistics of Table E.8 rejected specifications that 


pooled the mover and stayer strata. However, we cannot estimate a stayer 


equation separately. Accordingly, we would like to know whether the mis- 


specification of the pooled equation materially affects the results. 


The answer is, unfortunately, that it does. Table E.24 presents the 


results of separate decomposition for movers and stayers based on the pooled 


regressions. Consider first the decomposition based on Housing Voucher 


prices. The pooled regressions estimate a higher price differential and a 


smaller real difference than the regressions for movers only, presented in the 


previous section. This suggests that the stayer regression is "flatter" than 


the mover regression in the Housing Voucher Program. This is not completely 


unreasonable. Recipients who stay in their pre-enrollment units have to meet 


the program quality and occupancy requirements. Although Housing Voucher 


recipients are not required to have rents below the FMRs, it seems likely that 


recipients who stay do have unusually good units compared to the norm for 


their incomes. This could in part reflect a greater willingness to spend for 




TABLE E.22 


Linear Specification 

Difference in cost 

Mean 

At Housing Voucher Prices -
Within 

Std. Error 
(t-

Statistic) 

Total 
Std. Error 

(t-
Statistic) 

Original 

Corrected 

* = Significant at 0.01 

* = Significant at 0.05 

$ = Srgnificant at 0.10 

level 

level 

level 
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TABLE E.23 


ESTIMATED PRICE EFFECTS AND PRICE,EFFECT-CORRECTION BY SITE, (MOVERS ONLY) 


Valued a t  Housing Voucher Program:Pr~ces - t - s t a t i j i i c  
Estimated foT 

Pr Ice ~s t imateh Corrective 
Site Effect  correct lon 

Atlanta $8.99 -5.10 0.56 

LOS Angeles 9.99 -0.93, 2.11 

Minneapolis 31.50 -3.18 3.46 

Montgomery 21.21 0.68 0.42 
County 

New York 46.01 -167.87 1.12 

Oakland 55.70 0.13 0.05 

hnaha -7.76 4:58 0.76, 

Pittsburgh 23.41 3.78 0.74 

San Antonio 16.57 0.31 1.19 

Seattle 
. 
. . . 7.50 -0.69 . , 0.23 ., 

** = Signif icant a t  0.01 level 

* = Signif icant a t  0.05 level 

$ = Signif icant a t  0.10 level 

. 
Estimated 

Pr Ice -Effect  
... 
$40.52 

. 8.45 

-1.53 

26.52 

. . 
73.90 

, 74.93 

'12.29 
c - # 

48.53 

4.20 

4.77.--<.. 

Valued a t  Cer t i f i ca te  Program P r ~ c e s  
" 

, . 
Estimated 
Correct~on 

-3.80 

0.00 

-1 	1.58 
. , 

0.a9 

0.52 

3.31 

-1.67 
.. . 

46.76 

64.38 

-0.90 

t -S ta t i s t i c  
fo r  . 

Correct~ve 
, 

3.00** 

0.00 

,% 

0.23 
.-. 0.78 

.," - . 

0.76 

0.62. 

0.34 
..-~,-

2.!0 -
0.95 . -
0.58 



TABLE E.24A 

DECOMPOSITION OF DIFFERENCES IN AVERAGE CONTRACT RENT 
FOR MOVERS (WOLEO ESTIMATION OF LINEAR SPECIFICATION) 

Withln Total t-
Value Std. Error -- (t) Std.Error S t a t i s t i c  

Mean Housing Voucher contract 1468.32 NA NA NA NA 
r en t  

Man  C e r t ~ f i c a t eProgram 1438.37 NA NA YA NA 
con t rac t  ren t  

Difference i n  contract rent:  . . 
Dol Ia rs  129.95 NA NA NA NA 
Percent 6.81 

Decomposit~onof Houstnq 
Voucher Prices 

Cost o f  Cer t i f i ca te  bundle 1462.69 4.07 113.69+* 107.95 4.29". 

Difference i n  pr icea 324.31 4.71 5.16"' 5.89 4.13"' 

1Percentage di f ference tn p r i ce  5.51 

Difference i n  rea l  houslnga 35.63 2.91 1.93$ - - 5.68 0.99 

Percentage difference tn rea l  1.31 
housing 

aE~t imatedDifferences i n  Cast-and Differences . in Real Housing are e&h estimated 
d i r ec t l y  from the hedonic coef f ic ients  and may no t  sum to the t o t a l  d i f ference i n  contract r en t  
due t o  rounding errors. 

- 2** = Sign l f icant  a t  0.01 level . 

= Sign l f icant  a t  0.05 level 

$ = Stgn i f icant  a t  0.10 level . 



TABLE E.240 

DECOMPOSITION OF DIFFERENCES IN AVERAGE CONTRACT RENT 
FOR STAYERS (POOLED ESTIMATION OF LINEAR SPECIFICATION) 

Within Total t-

Value Std. Error ( t )  Std.Error S t a t l s t ~ c--
Mean H0ustng Voucher contract $405.50 NA NA NA NA 
rent  

Mean C e r t i f ~ c a t eProgram $390.34 NA NA NA NA 
contract r en t  

Difference tn contract rent. 
Dol lars $15.16 NA NA NA NA 

.Percent 3.7% 

Decompositton of Hous~nq 
Voucher Prices 

Cost of Cer t i f i ca te  bundle $407.47 7.86 51.82** 53.14 7.67" 

Difference i n  prtcea 117.13 8.62 1.99' 10.52 1.63 

Percentage di f ference in  prtce 4.4% 

Difference i n  rea l  houstnga 1-1.97 5.99 0.33 8.40 0.23 

Percentage difference i n  real  -0.5% 
hous tng 

a~s t imatedDifferences i n  Cost and Di fferences tn Real Houstng -are each esttmated 
d i r ec t l y  from the hedonic coef f ic ients  and may not sum t o  the t o t a l  di f ference i n  contract r en t  
due t o  round~ngerrors. 

** = S ~ g n i f i c a n ta t  0.01 level 

= Significant a t  0.05 level 

$ = Sign i f icant  a t  0.10 level 
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housing, but would also be expected to reflect better than average deals.' In 
, . 
this case, we would expect the stayer regression to be flatter (show a smaller 


change in rent for a given-change in quality) for stayers. 

, . 

Indeed, using Housing Voucher prices, the entire difference in 


spending between .stayers in the two programs is attributed to a price 


effect. In,fact, ieal housing is estimated to be lower in the Housing Voucher 


Program (though not significantly so). There is some fuzziness to these 


estimates; neither the estimated price change nor the estimated real change in 


housing is. statistically significant. Further; if we believe that th6 ~ o u s i n ~  
. . 
Voucher regression for stayers is materially flattened by the sort of income- 
. , ~  
based selection mechanism described above, then we might regard the est.imate 

as an artifact of the flattened regression. In this case it would reflect a 

misestimate of the Housing Voucher cost rather than a genuine price ..- I 

difference. -
..
*. 

. . . . a 
'I 


Further Investigation of Price Differences Between the Two Programs, 


The previous section established that st sin^ Voucher recipients Gho 
move pay modestly higher prices for their units than Certificate Program 

recipients who move. There is weaker evidence that this may also be true-for 

recipients who stay in their pre-enrollment unit. This section discusses how 

this finding may be interpreted and what it suggests about shopping-behavior 

under the two programs. .a 

, , , . '. > 

We have regarded estimated hedonic indices as estimated rental cost 


functions--a schedule of the average rents paid by recipients in each,program 
. .. -~ 

for a given quality of housing services. The finding that Housing Voucher 


recipients paid higher prices relates to the average price paid'bi all recipi- 


ents. However, a higher average price may come about in a number 0.f different 


ways. How we understand the finding of higher Housing Voucher prices depends 


on how they arose. 


For example, we could imagine that Housing Voucher recipients are 


simply not as equipped as PHAs to bargain with landlords. This would suggest 


'~his is an effect like that proposed by Olsen and Reeder for the 

Certificate Program but based in this case on the limits on rental 

expenditures imposed by recipient income rather than the program FMRs. 




that the PHA rent reasonableness test in fact obtained reduced prices for 


Certificate recrpients. However, if this'were true we would expect that 


Housing Voucher rec~pients would simply pay somewhat higher prices for any 


level of housing; the entire cost schedule would be shifted up. (See Figure 


E.~A.) 


Alternatively, Appendix D presented a number of models In which the 


combination of the rent ceilings imposed by the Certificate Program and the 


incentives provided under the Housing Voucher Program would rotate the Certif- 


icate cost function so that Certificate Program recipients would tend to pay 


higher prices for lower quality units and lower prices for higher quality 


units, as shown in Figure E.1B. 


The models of Appendix D themselves rnvolved two basic variants. In 


one set of models, the rotation of the Certificate Program reflected real 


differences in the shopping behavior of recipients in the two programs. 


Behaviorally these differences arose from what we referred to as bargaining 


models. These consisted of direct and indirect bargaining models. In direct 


bargain~ng models, landlords and tenants negotiate rents in face-to-face 


bargaining, including, for example, scenarios in which landlords adjust rents 


when they learn the details of a tenant's program. In indirect bargaining 


models, tenants "bargain with their feetw--comparing the prices of comparable 


units-as well as models in which landlords set unit prices to fit into the 


Section 8 market. 

- I 

The other basic search model was one in which Housing Voucher or 


Certificate holders essentially set a target rent and then examine a number of 
-
units with this rent, looking for the best housing they can obtain. The 


interesting feature of this model was that shopping incentives were identical 


under the two programs. The rotation of the Certificate rental cost function 


arises only through differences in the distributibn of search rents engendered 


by the Certificate Program rent,ceiling. Under this model, the rotation of 


the estimated Certificate Program regressions is an artifact of the 


distribution of search rents, and does not predict the way in which average 
-. 
program prices will change as average rents change. Specifically, under this 


model, if the average level of housing quality is the same in the two pro- 


grams, then average prices and rents will also be the same. To the extent 




FIGURE E.l 


SOME ALTERNATIVE PATTERNS OF PROGRAM RENTAL COST FUNCTIONS 


A. PHA Negotiation 


&using Voucher . Girtiflcate 

Hous I ng 


B. 	 Search Models for Rent Ceilings and Incentives 
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9.1 Bargaining Models 	 8.2 Rent Search Models 


HausI ng Cert 1 f icate. Hous I ng Housing 
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:' Housing Certificate 
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thaf,-HousinkVoucher.holders search for better housing they will both increase 
.. 
their chances of success and tend to pay higher average prices. 


The possibility that the Certificate rent regression could be 

materially affected by the distribution'of search rents was also the reason 

fors'the decision to analyze the price/quality decomposition of differences in 

average program rent in terms of the Housing Voucher regressions. In the . 
extreme case, for example, if all Certificate Program rec~pients obtained 

uni,ts with rents exactly equal to the FMR, there would be no variation in 

Certificate Program rents and no relationship between rent and quality. 

The search-rent model only applies to movers. However, selection 


effects can be generated for stayers by appealing to the rent truncation model 


deveioped, by Olsen and Reeder-to explain the often substantial increases in 


rent observed for new recipients in the Section 8 Certificate Program who did 


not move'from their pre-program unit., Olsen and Reeder argued that units that 


qualified.for the program were likely to have below average rents because the 


FUR ceiling screened out higher priced units. Furthermore, the effect of this 


screening on average prices would increase with housing quality since the FMR 


would screen out larger proportions of .above average priced (overpriced) units 


from the program at progressively higher q'uality, levels. When Olsen and 


Reeder simulated such selection effects using.AHS data from several cities 


they found that the effects were substantial--on the order of a 10 to 


18percent reduction in mean rent below the market-wide average, for comparable 


units. Of course,.in Olsen and Reeder's model, below average rents are a 


transient phenomenon. The artificially low pre-program rent is the source of 


substantial increases to bring program rents in line with normal market 

. . 

practice. We could, however, imagine. that the increases only partially off set 


the selection effects, in which case program rents for stayers would remain 


belbw the market average. 1 ,  


In contrast to the Olsen and Reeder selection model, a bargaining 

model would generate real differences in recipient prices by imagining that . 

'one could also propose a similar truncation for movers. Specific-

ally, we could imagine that the FMR ceiling simply excludes movers who bring 

in high rent units. However, the difference in success rates between the two 

programs is t-oo small for simple truncation to account for the difference in 

recipient rents .among movers .(see Kennedy and Leger, 1989, Appendix D). 




Certificate holders with pre-prograin units that can meet program quality ana 


occupancy standards-may be able to talk landlords into somewhat smaller than 


normal increases rn rent if these would allow the unit to qualify for the 


Section 8 program. Alternatively, such Certificate holders, announcing the 


~ent t$at the program will allpw, might also induce the landlords to.ask for 


larger increases if their rents would normally have remained below the 


ceiling. 


As discussed in Appendix D, the bargaining and rent searcb models both 


imply tiat ;he Certificate rental cost function will be rotated as in Figure 


E.1B. However, they have different implications for the regression of housing 

. . 

quality on rent. Specifically, the target rent models imply that this regres- 
. . 
sion will be the same in both programs, whereas the bargaining models imply 


that the regression will be rotated or shifted. 


To test these alternative modeis, we estimated the cost of each recip- 

ient's housing based on the estimated Housing Voucher hedon~c equations. For 

recipients who stayed in place, we used the combined mover-stayer estimates; -
for recipients who moved, we used the separate estimates for movers. We then 

grouped observations by predicted rent categories and compared the actual and 

predicted average rent in each category.across programs, as shown in Table 

E.25. Because program differences-were expected-to be associated with the FMR 

< 

ceiling, we also formed categories based'on the ratio of predicted rent to FMR 


or Payment Standard, as shown in Table E.26.l For both types of categories, 


the tables present results for all recipients and for stayers and movers 


separately. 


The results are summarized in Figure E;2 for recipients who stayed and 


in Figure E.3 for recipients' who moved. he figures show the table values for 

both the predicted rent and predicted ;ent/F~R categories, so every observa- 


tion is represented twice. Both figures clearly suggest that the regression 


of actual rents on values in the Certificate Program crosses the regression 


for the Housing Voucher Program--indicating that the program differences are 


generated by the shopping models of Appendix D rather than any simple shift in 


shopping behavior. 


-l~hese categories are only intended to scale the data across sites. 

Predicted rent is predicted-contract rent, whereas FMRs refer to gz'oss rent. 




Predlcted Rent 

PR2250 

TABLE E.25A 

ACTUAL AN0 PREDICTED RENT BY PREDICTED RENT CATEGORY FOR STAYERS 

Housing Voucher Program 
Percent 

o f  Cases 
With Rent 

Actual Predicted D ~ f f e r - Less Than 
Sample Rent Rent encea Predicted 
Size- (5.e.)- h e . )(s.e.) - (5.e.) 

23 220 226 -6 48 
(7) ( 5 )  (7) (11) 

27 283 275 8 37 
(8) (2) (8) (9) 

40 327 325 2 45 
(6) (2) (6) (8) 

45 367 376 -9 
(7) (2) (7) 

. 84 
(7) 

46 424 419 4 48 
(9) (2) (8) (7) 

22 462 471 -9 45 
(11) (4) (11) (11) 

50 590 529 -2 46 
(16) (11) (11) (7) 

C e r t i f i c a t e  Program 
Percent 
o f  Cases 
With Rent 

Actual Predlcted D l f f e r - Less Than 
Sample Rent Rent encea Predicted 

Size- (5.e.) (5.e.) -(s.e.) 

23 274 198 76** 17 
(13) (11) (22) ( 8 )  

44 297 278 18.' 34 
(7) (2) (7) (7) 

39 338 325 13 49 
(8) (2) (9) (8) 

41 368 37 1 -3 49 
(11) (2) (11) (8) 

22 372 423 -51** 73 
(15) (4) (14) (10) 

23 426 475 -49** 78 
(14) (3) (13) (9) 

67 537 616 -79"" 73 
(13) (12) (12) (5) 

a ~ ~ f f e r e n c eAmount may d l f f e r  f r an  d i f fe rence o f  actual and predicted r e n t  e n t r i e s  due t o  round~ng. 

b ~ l g n i f l c a n c eonly indicated f o r  Otfference. 

** = S lgn i f l can t  a t  0.01 level  
= S ~ g n ~ f ~ c a n ta t  0.05 level  

$ = S lgn l f i can t  a t  0.10 level  



TABLE E.258 


ACTUAL AND PREDICTED RENT BY PREDICTED RENT CATEGORY FOR MOVERS~ 


P r e d ~ c t e d  Rent 
Sample 

Stze-

Houslng Voucher Program 

Actual P red lc ted  D i f f e r -
Rent Rent ence 

(s.e.) (s.e.) -(s.e.)' 

Percent 
o f  Cases 
With Rent 
LessThan 
Pred ic ted  

6.e.) 
Sample
-S ~ z e  

C e r t i f i c a t e  Program 
Percent 

o f  Cases 
Wl th Rent 

Actual Predicted D i f f e r - Less Than 
Rent Rent enceb Pred ic ted  

h e . )  (5.e.) mC(s.e.) 

PR<275- 15 258 
(6) 

252 
(4) 

6 
(5) 

40 
(13) 

40 302 
(7) 

241 
(4 )  

61** 
(8) 

10 
( 5 )  

26 301 
(5) 

291 
(1) 

1 o$ 
(6) 

42 
(10) 

28 325 
(7) 

288 
(2) 

37** 
(8) 

18 
(7) 

35 315 
(5) 

313 
(1) 

2 
(5 )  

46 
(9)  

43 337 
(7) 

314 
( 1 )  

25's 
(7) 

30 
(7) 

42 335 
(5) 

336 
(1) 

-2 
(5) 

52 
(8) 

42 345 
(11) 

337 
(1) 

8 
(11) 

50 
(8) 

57 364 
(4) 

364 
(1) 

-0 
(4) 

47 
(71.. 

48 34 1 
(8) 

36 1 
(1) 

-20* 
(8) 

56 
(7) 

49 39 1 
(6) 

388 
(1) 

3 
(6) 

53 
(7) 

36 370 
(9) 

387 
(1) 

-18* 
(9)  

67 
(8) 

4 1 

39 

414 
(5) 

425 
(6) 

412 
(1) 

438 
(1) 

2 
(4) 

-13* 
(5) 

46 
(8) 

62 
(8) 

39 

44 

389 
(8) 

416 
(11) 

410 
(1) 

437 
(1) 

-21. 
(8) 

-21 * 
(10) 

74 
(7) 

66 
(7) 

41 453 
(7) 

46 1 
(1) 

-8 
(6) 

68 
(7) 

28 46 1 
(17) 

461 
(1) 

0 
(18) 

54 
(10) 

37 496 
(8) 

486 
(1) 

10 
(7 )  

35 
(8) 

26 446 
(19) 

489 
(1) 

-42' 
(18) 

6 9  
(9) 

42 525 
(7) 

524 
(21 

1 
(7)  

50 
(8) 

44 490 
(14) 

524 
(2) 

-34* 
(14) 

66 
! (7) 

40 575 
(8) 

580 
(2) 

, -5 
(7) 

55 
(8) 

45 529 
(14) 

574 
(2) 

-45"" 
(14) 

73 
(7) 

. , 



TABLE E.258 (cont.) 

ACTUAL AND PREDICTED RENT BY PREDICTED RENT CATEGORY FOR WVERS~ 

Predicted Rent 
Sample 

Size-

Housing Voucher Program 

Actual Predicted D i f f e r -
Rent Rent enceb 

(s.e.)- (s.e.) -(s.e.)' 

Percent 
o f  Cases 
Wlth Rent 
Less Than 
P r e d ~ c t e d  Sample 

-S ~ z e  

C e r t l f ~ c a t e  Program 

Actual Predicted Differ-
Rent Rent enceb 

(s.e.) (s.e.) -(s.e.)' 

Percent 
o f  Cases 
Wlth Rent 
Less Than 
Predicted 

agecause o f  t he  small number OF observattons, $25 I n te r va l s  are used f o r  Predicted Rent above $500. 

W 
o 
N 

b ~ l f f e r e n c e  Amaunt may d i f f e r  from d i f fe rence o f  

C ~ t g n ~ f i c a n c eon ly  Indicated f o r  D ~ f f e r e n ~ e .  

actual and p r e d ~ c t e d  r e n t  en t r l es  due t o  rounding. 

** 
* 
$ 

= Significant a t  0.01 
= S i g n i f ~ c a n t  a t  0.05 
= S ign i f i can t  a t  0.10 

level  
level 
level  



TABLE E.25C 

ACTUAL AND PREDICTED REM BY PREDICTED RENT CATEGORY FOR ALL RECIPIENTS" 

Predicted Rent 
Sample 
Size-

Housing Voucher Program , 

Actual Predicted D i f f e r -
Rent Rent enceb 

(s.e.) (s.e.) -(s.e.)' 

Percent 
of  Cases 
W ~ t h  Rent 
LessThan 
Predncted 
(s.e.) 

Sample
Slle 

C e r t ~ f i c a t e  Program 

Actual Predicted D ~ f f e r -
Rent Rent enceb 

(s.e.) (s.e.1 

Percent 
of Cases 

WI  t h  Rent 
Less Than 
Predicted 

ts.e.) 

/ 

PR<250 



TABLE E.25C (cont.) 

ACTUAL AND PREDICTED RENT BY PREDlCTED RENT CATEGORY FOR ALL RECIPIENTS~ 

Houslng Voucher Program C e r t i f i c a t e  Program 

Actual 
Sample Rent 

P r e d ~ c t e d  Rent -Stre b e . )  

a F 3 e ~ a ~ ~ eof  the  small number o f  observations, $25 

b ~ l f f e r e n c e  Anount may d i f f e r  from d i f fe rence o f  

C ~ ~ g n i f ~ c a n c e  l n d ~ c a t e d  f o r  D~ f f e rence .  on ly  

** = S ~ g n i f i c a n t  a t  0.01 level  
* = S ign i f i can t  a t  0.05 level  

$ = S ign l f l can t  a t  0.10 level 


Predicted 
Rent 

(5.e.)-
D t f f e r -
enceb -(5.e.)' 

Percent 
o f  Cases 
Wlth Rent 
Less Than 
Predicted 

-(5.e.) 

Sample 
Size-

Actual 
Rent 

(5.e.) 

Predicted 
Rent 
(s.e.) 

D l f f e r -
enceb 
-(5.e.)' 

Percent 
of Cases 

With Rent 
Less Than 
PredIcted 

(5.e.) 

l n t e r va i s  are used f o r  Predicted Rent above $500. 

actual and predtcted r e n t  en t r l es  due t o  round~ng.  



TABLE E.26A 

ACTUAL AND PREDICTED RENT BY LEVEL OF RATIO OF PREDICTED RENT TO FMR OR PAYMENT STANDPW) FOR STAYERS 

Hous~ngVoucher Program 
Percent 

o f  Cases 
W ~ t hRent 

Actual Predicted D ~ f f e r - Less Than 
Ra t l o  o f  Sample Rent Rent encea Predic ted  
Predicted Rent t o  FMR -s t r e  (5.e.) (s.e.1 

C e r t l f l c a t e  Program 
Percent 

o f  Cases 
Wlth Rent 

Actual Predlcted D t f f e r - LessThan 
Sample Rent Rent encea Predicted 
Size- (5.e.) (s.e.) (5.e.) ts.e.) 

a~~f ference .Amount may d l  f f e r  from d i  f ference o f  actual and predtcted r e n t  en t r l es  due t o  round)ng. 

b ~ # g n t f l c a n c eonly lndbcated f o r  Dif ference. 

** = S ~ g n ~ f l c a n ta t  0.01 level  
= S i g n ~ f l c a n ta t  0.05 level  

$ = S ~ g n t f t c a n ta t  0.10 level  



TABLE E.260 

ACTUAL AND PREDICTED RENT BY LEVEL OF RATIO OF PREDICTED RENT TO FUR OR PAYMENT STANDARD FOR MOVERS~ 

Houslng Voucher Program C e r t ~ f l c a t e  Program 

Ra t l o  of 
Predicted Rent t o  FUR 

Sample-Slze 

Actual 
Rent 

(s.e.) 

Predicted 
Rent 
(s.e.) 

01 f fe6 -
ence -(s.e.)' 

Percent 
o f  Cases 
W ~ t h  Rent 
Less Than 
Predicted 

(s.e.) 
Sample 
-Slze 

Actual 
Rent 

(s.e.) 

Predicted 
Rent 

(s.e.) 

P50.55 36 326 
(10) 

325 
(9) 

0 
(5) 

47 
(8) 

5 1 342 
(11) 

31 1 
(11) 

0.55<P50.60 13 363 
(12) 

35I 
(15) 

12 
(12) 

23 
(12) 

33 
4 

380 
(13) 

349 
(13) 

Percent 
o f  Cases 
With Rent 

0 1 f f e ~ - Less Than 
ence Predlcted
mC (s.e.) 

3 IX *  29 
(10) (6) 

31** 33 
(12) (8) 

55 
(11) 

50 
(10) 

53 
(9) 

50 
(8) 

63 
(9) 

68 
(8) 

57 
(9) 

52 
(9) 

68 
(10) 

55 
(11) 



TABLE E.268 (cant.) 

Rat io  o f  
Predicted Rent t o  FUR 

l.ID<P<1.20 

Sample
size 

43 

Housing Voucher Program 

Actual Predicted Dl f fe6-
Rent Rent ence 

(s.e.) (s.e.) -(s.e.)' 

503 501 I 
(20) (17) (8) 

Percent 
o f  Cases 
Wlth Rent 
Less Than 
Predicted 

(s.e.) 

58 
(8) 

Sample
Sire 

32 

C e r t i f i c a t e  Program 
Percent 
of Cases 

Wlth Rent 
Actual Predicted Dl f fe6- Less Than 
Rent Rent ence Predicted 

(s.e.) (s.e.) mC(s.e.) 

465 484 -19 66 
(23) (19) (13) ( 9 )  

I 

u agecause of  the small number o f  observatlons, 10-polnt i n te r va l s  are used f o r  ra t105 above 1.1. 

b ~ l f f e r e n c e  Amount may d l f f e r  from d ~ f  ference of  actual and predicted ren t  en t r i es  due t o  round~ng. 

C ~ i g n ~ f i c a n c eonly ~ n d l c a t e d  f o r  Difference. 

** = S ~ g n i f ~ c a n ta t  0.01 level 
* = S ~ g n ~ f ~ c a n ta t  0.05 level 
$ = S ~ g n b f ~ c a n ta t  0.10 level  



TABLE E.26C 

Rat io  o f  
Predicted Rent t o  FMR 

Sample-S ~ z e  

Housing Voucher Program 

Actual Predicted Dl f feb-
Rent Rent ence 

(5.e.) (s.e.) -(5.e.)' 

Percent 

W ~ t h  Rent 
Less Than 
P red~c ted  
(s.e.) 

Sample 
-S ~ z e  

C e r t l f ~ c a t e  Program 

Actual Predicted Dl f fe6-
Rent Rent ence 
(s.e.) (s.e.) -(5.e.)' 

Percent 
of  Cases 
With Rent 
Less Than 
PredIcted 

P20.55 40 31 5 313 3 43 59 336 291 45** 
(10) (10) (5) (8) (11) (12) (12) 



TABLE E.26C (cont.) 

Housing Voucher Program C e r t ~ f ~ c a t eProgram 
Percent Percent 

' o f  Cases of  Cases 
W ~ t hRent W ~ t hRent 

Actual Predicted D ~ f f e g - Less Than Actual Predlcted D l f fe6- Less Than 
Rat to  of Sample Rent Rent ence Pred Icted Sample Rent Rent ence Predicted 
Pred~c tedRent t o  FMR Size- (5.e.)- - (5.e.)'(5.e.) - (5.e.)- SI r e- (s.e.)- - (5.e.)' (5.e.)(5.e.) - -

1.40<P 53 664 664 -0 45 6 1 549 66 1 -1 12** 87 
agecause of  t he  small number of  observat~bl lg! lo-potnf l?) l tervals a@)used f o r  $$+los above 1.1. (18) (20) (17) (4 )  

W 
b~~fference Amount may d l  f f e r  from di f ference o f  actual and predicted r e n t  en t r l es  due t o  rounding. 

i 

' ~ l g n lf icance only indicated f o r  Difference. 

** = S ~ g n i f l c a n ta t  0.01 level 
= S i g n ~ f i c a n ta t  0.05 level  

$ = S l g n t f ~ c a n ta t  0.10 level 
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, These results are confirmed by regressions of actual rent on predicted 

.values as shown in Table E.27. These regressions show the regression of.. 
actual rent on predicted (Housing Voucher) rent. The regressions are 


unweighted. For both stayers and movers, the Certificate Prog~am regression 


.is shifted up and rotated down from the Housing Voucher regress,i,on. 


As discussed in the Note to this Appendix, because we use Housing 


.dV,Vbucher recipient rents to estimate predicted values, we would.expect some 

rotation in the estimated regression of actual Certificate Program rents on 

predicted value even if the actual regression cf rent on value were the same 

in,the two programs. However, this bias should not be large enough to - account 

for the full estimated rotation. 

Having confirmed the shopping models of Appendix D, we then considered 


the regression of predicted rent on-rent. Tables-E.28 and E.29 tabulate, rent 

- ,  

and predicted rent for stayers and movers.within categories pf actual contract 

rent or contract rent to FMR ratios. 'The results are summarized for st,ayers 

in.Figure E.4 and for movers in Figure E.5. Neither graph is very reveal- , . 
ing. For stayers there appears to be some divergence between the progFams,at .-
higher rents, with Certificate recipients obtaining somewhat better housing. 

For movers, the regression lines appear,to be the same, though the Certificate 

line may be shifted up somewhat at all levels of rent. . -

Regressions of estimated housing quality on rent yield more definite 

results. Because the R 2 of the hedonic ,regressions of rent on housing quality 

varies across sites, we expect that the regression of quality on rent will 

also vary across sites. Accordingly, we tested for differences between the 

two programs using the specification: 

where: 


- - V = Estimated value based -on the Housing Voucher hedonic regressions 

Si = A dummy variable (0,l) for the ith site 

R = Actual rent 

C = A dummy variable for the Certificate Program 



TABLE E.27 


REGRESSION OF ACTUAL RENT ON PREDICTED RENT (STAYERS) 


STAYERS 


Housing Voucher Program Certificate Program 


Combined Program 


MOVERS 


Housing Voucher Program Certificate Program 


Combined Program 


. 

-Notes: 
R = Actual contract rent 

V = Predicted contract rent based on the estimated Housing Voucher 
hedonic equation 

C = A dummy (0,l) variable for the Certificate Program 



ACTUAL AN0 PREDICTED RENT BY ACTUAL RENT CATEGORY FOR STAYERS , 

> tI \ '  i ' 
I - I , . *... Housing ~ o i c h e rprogram C e r t l f l c a t e  Program 

Percent Percent 
of Cases o f  Cases 
With Rent Wlth Rent 

Actual Predlcted D i f  f b r - Less Than Actual P r e d ~ c t e d  D ~ f f e r - Less Than 
Sample Rent Rent encea PredIc ted  Sample Rent Rent encea PredIcted 

Actual Rent Size (s.e.) (s.e.) -(s.e.) u -S+ze (s.e.) ts.e.) -(s.e.)-

500<AR 53 600 573 27** 30 46 593 620' -27% 50 
(13) (13) (9) (6) (11) (18) (15) (7) 

aD,,jferen$e ,Amount may d l  f f e r  f r m  d l  f ference o f  actual and p r e d ~ c t e dr e n t  en t r i es  due t o  round! ng.
* . 

b ~ ~ g n l flcance only ~ n d l c a t e dfo r  Difference. d 

** = S lgn l f l can t  a t  0.01 level  
= S lgn l f l can t  a t  0.05 level  . 

r ,  I .
$ = S lgn l f l can t  a t  0.10 level 



TABLE E.280 

ACTUAL AN0 PREDICTED RENT BY ACTUAL RENT CATEGORY FOR MOVERS 

Houstng Voucher Program C e r t l f i c a t e  Program 
Percent Percent 

o f  Cases o f  Cases 
Wlth Rent With Rent 

Actual Predicted D i f f e r - Less Than Ac t t~n I  P r e d ~ c t e d  0 1f f e r - Less Than 

Actudl Rent 
Sample 

Size-
Rent 

(5.e.) 
Rent 

(s.e.) 
encea-(5.e.) 

Predl c ted  w Sample 
Sbze-

Rent 
(s.e.) 

Rent encea
b

(s.e.) 
Pred l c t ed  

( 5 . e . )  

a ~ ~ f f e r e n c e  from d l  f ference o f  and predicted r e n t  e n t r l e s  due t o  rounding. Amount may d t f f e r  actual 

b ~ i g n ~ f ~ c a n c e  indicated f o r  Difference.on ly  

** = S lgn l f l can t  a t  0.01 leve l  
* = a t  0.05 S ~ g n i f ~ c a n t  leve l  

$ = S lgn j f t can t  a t  0.10 level  




TABLE E.29A 

Ra t l o  o f  
Actual Rent t o  FMR 

ACTUAL AN0 PREDICTED RENT BY LEVEL OF RATIO OF ACTUAL WNTRACT RENT TO FUR OR PAYMENT STANDARD FOR STAYERS 

Houslng Voucher Program 
Percent 

o f  Cases 
With Rent 

Actual P r e d ~ c t e d  D i f f e r - Less Than 
Sample Rent Rent encea Predlc ted  

S ~ z e- (5.e.) (s.e.) -(s.e.1 

38 272 306 -34** 76 
(12) (13) (6) ( 7 )  

13 311 325 -14 62 
(31) (38) (11) (14) 

21 348 370 -21' 67 
(23) (24) (11) (11) 

31 393 391 3 39 
(21) (20) (7) (9) 

26 390 394 -4 54 
(28) (19) (9) (10) 

38 448 447 1 47 
(17) (17) (9) . (8) 

26 431 418 14$ 42 
(20) (17) (8) (10) 

56 493 472 21' 29 
(18) (17) (9) (6) 

C e r t ~ f ~ c a t eProgram 
Percent 

o f  Cases 
Wlth Rent 

Actual Predicted D ~ f f e r - Less Than 
Sample Rent Rent encea Pred~ c t e d  

S ~ z e- (5.e.)- (5.e.)(s.e.) -

a ~ , f f e r e n c eAnwunt may d i f f e r  f r a n  d i f fe rence of actual and predicted r e n t  en t r l es  due t o  rounding. 

b ~ t g n i f l c a n c eonly Indlcated f o r  Dif ference. 

* *  = S ~ g n i f l c a n ta t  0.01 level 
= S lgn t f l can t  a t  0.05 level  

$ = S lgn l f l can t  a t  0.10 level 



Rat i o  o f  
Actual Rent t o  FMR 

TABLE E.298 

ACTUAL AND PREDICTED RENT BY LEVEL Of RATIO OF ACTUAL CONTRACT RENT TO FUR OR PAYMENT STANDARD FOR MOVERS 

Housing Voucher Program 
Percent 

o f  Cases 
Wlth Rent 

Actual Predicted D i f f e r - Less Than 
Sample Rent Rent encea Predicted 
Size- (s.e.1 ts.e.) -(s.e.) 

C e r t i f i c a t e  Program 
Percent 

o f  Cases 
Wlth Rent 

Actual Predicted D l f f e r - Less Than 
samp i e  Rent Rent encea Predicted 
S ~ z e- (5.e.) (s.e.) -(5.e.) 

34 306 350 -42** 68 
:P ;  (15) (14) (8) 

52 352 386 -34** 62. (9) (16) (13) (7) 

75 379 421 -42** 65 
(9) (15) (11) (6) 

61 369 403 -34" 66 
(9) (13) (10) (6) 

3 ,' 
58 405 401 4 47 

($2; (15) (11) (7) 
, . 

56 447 449 -1 52 
(15) (17) (9) (7) 

46 484 503 -19 52 
(17) (21) (14) (7) 

- , 
1.3<A 76 657 633 25** . 32 52 594 595 -1 - ,  50 

(16) (15) (5) (17) (24).. - .. . .~.-. (6)- -. - - - -. (17)
. . .(7) 

1, ;,% ., , 
a ~ ~ f f e r e n c eAmount may d ~ f f e rfrom d l f fe rence o f  actual and predicted r e n t  en t r l es  due t o  rounding. 

b ~ ~ g n ~ ftcance on ly  Indicated f o r  Dif ference. 

** = S lgn l f l can t  a t  0.01 level  
= S ~ g n ~ f ~ c a n ta t  0.05 level  

t = S lgn l f l can t  a t  0.10 level  
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TABLE E.30 

REGRESSION OF ESTIMATED VALUE ON RENT 

STAYERS 

Unweighted 

We1ghted  

MOVERS-

Unwerghted 

Weighted 



Notes for Tables E.30 

R = Actual contract rent 

V = Predicted contract rent based on the estimated Housing Voucher hedonlc equatlon 

C = A dummy (0.1) varrable for the Certificate Program 

where: 

(
2 

1 - ( z z ) ~ )for Housing Voucher 

Weight = ( 
2


Sv(l = x*(z'z)-'x) for Certificate 


s2 = The mean squared e?ror for the Houslng Voucher hedonlc regression

v 

Z = The matrix of houslng characterist~cs in the Houslng Voucher hedonlc regresslons 

ue~ght = R~s*x'(z.z)-'x 

where 


( R ~ )  = R2 from Housing Voucher hedonic equation 


s2 = Mean squared error from Housing Voucher hedonlc equatton 

Z = The matrlx of characterlstrcs in the Houslng Voucher hedonlc equatlon 

x = The vector of characteristics for the unit 



The results are shown in Table E.30. For recipients who move there is no 


significant or substantial difference between the programs in the regression 


of estimated value on rent. This would appear to confirm the search rent 


model for recipients who move, so that we would conclude that there is no 


effective difference in shopping incentives and that apparent difference in 


average prices are artifacts created by differences in average housing qual- 


ity. 


For recipients who stay, there is a significant rotation of the Cer- 


tificate Program regression. This indicates that one or another of the bar- 


gaining models is in effect (in addition to the effects of differences induced 


by the selection effects associated with the FMR rent ceiling). Most plaus- 

3 .  

ibly, we would surmise th:t for recipients who qualify in place, Certificate 


Program landlords tend to adjust rent increases to meet the program ceiling-- 


advancing higher increases if they would normally be below the ceiling and 


smaller increases if their normal increases would bring them above the ceil- 
. 
ing. 

Unfortunately, as discussed in the Note to this Appendix, comparison 


of the regressions of predicted rent on rent in the two programs is subject to 


biases large enough to make these findings inconclusive. 




NOTE TO APPENDIX E 

ON REGRESSION OF RENT AND PREDICTED RENT . .., 

In Section E.7 we compared actual rents in both programs wrth 


predicted rents based on the estimated hedonic coefficients in the Housing 


Voucher program. In particular, we noted that: 


1. 	 The estimated regression of actual rents on predicted rents is 


flatter in the Certificate Program than in the Housing Voucher 


program. 


2. 	 The estimated regression of predicted rents on actual rents is the 

same in both programs for movers, but not for stayers. 

.' . 
From this we concluded that the actual regression of rent on housing quality 
. c 

is flatter rn the Certificate Program and that the actual regression of 


housing quality on rent may be the same for movers in the two programs. 


These conclusions cannot be immediately drawn from the estimated 


regressions. Since we base predicted rents on the estimated hedonic equation 


for Housin~ Voucher rents, the regression of actual rents on predicted rents 


will tend to be flatter in the Certificate Program even if the actual 


regression of rent on housing quality is the same in the two programs. We 


demonstrate below that the expected size of this effect is too small to 


account for the observed regressions, so that the conclusion that the true 


regression of rent on housing quality is flatter in the Certificate Program 


seems reasonable. 


In a similar way, even if the true regression of housing quality on 


rent is the same in the two programs, the regression of predicted rent on 


actual rent would tend to be different. We show that this difference may be 


large enough so that, within our error of estimate, we would reject the 


hypothesis that the regressions of housing quality on rent are the same for 


movers in the two programs. 


Consider first the regression of actual rents on predicted rents. Say 


that the regression of rent on housing characteristics is the same in both 


programs so that: 




Where 

R = the vector of unit rents 

X = the matrix of housing characteristics 

6 = unknown coefficients 

2 
E = a stochastic term, assumed i.i.n. (0,o ) 

We use the estimates of f3 from the Housing Voucher observations to create 

predicted rents. 

Where 

A 

6, = the estimate of B based on Housing Voucher observations 

324 



Vc 
= the predicted rents for the Certificate Program recipients based 

on their housing characteristics (Xc) and the estimated Housing 
Voucher coefficients (Bv) 


Vv = 	 the predicted rents for the Housing Voucher Program recipients 
based 'on their housing characteristics (Xv) and their estimated 
coefficients (B )v 


We note that in terms of asymptotic expectations, given Xc and X,: 


A R'R 
c c  B'XcXcB 2

(N.5) E (-)= 	 + a n n 

C C 


where "a" in Eq. (N.10) is defined by 


and 




'n, = -the number of observations in the Certificate Program 

the number of observati'ons ii the Housing Voucher programb n, = 

k = the number of parameters in the Housing Voucher hedonic 

regressions 

Now consider the regression of R on V -- that is: 

. 
Armed with the asymptotic expectations of Eq. ( N . 5 )  to (N.11) we see that: 

-1 -

(N.13) .Iirn 0 [:v X 0 8.X-x ; j (:ixvB + - a' ;ju1 VOUCHER= 	 v v8 + - a  

"v v v v 



This is the usual errors-in-variable result: the estimated 


coefficient on predicted rent in the Certificate Program is biased downward in
-
proportion to the ratio of the error variance of predicted rent to the total 


variant:. This does not happen in the\-HousingVoucher program because the 

4 .  

'
error in the estimate of predicted rent is correlated with actual rents. 1 


We are concerned with the size of the last teym in parenthe& in Eq. 


(N.14). We note first that given the relatively larger dispersion of rents in 


the Housing Voucher Program, it seems reasonable to assume that: 

. . .~ 

thus 


(k/nv)a 2 
(N.16) (Last term < 

of Eq. 14) B'X'X B 
c c - ( ~ ~ 6 ) ~+ (k/nv)a 2 
n 
C 

(k/nv)a 2 
--
' Var (Rc) - ((k - nv)/ny)a 

2 

Table E.N.l tabulates this number by site using-the-observedvariance 

of Certificate Program rents to estimate (VarR,) and the estimated mean 

squared error from the Housing Voucher hedonic regression to estimate a 2 . 
The estimated asymptotic bias would account for some, but not all, of the 

observed rotation of thj'certificate regression line. 

'A better test would be to compare xcBc and xcBv. 



- - - - 

TABLE E 3.1 


ESTIMATE OF ASYMPTOTIC BIAS 

IN REGRESSION OF CERTIFICATE PROGRAM 


RENTS IN PREDICTED VALUES 

, , 

Movers Stayers 


na Bias na Bias 


Atlanta 71 -0.22, 6 -0.16 


Los Angeles 42 -0.27 40 -0.03 


Minneapolis 42 -0.09 32 -0.10 


Montgomery City 62 -0.14 19 -0.12 


New York City 38 -0.03 39 -0.08 


Oakland 52 -0.12 26 -0.05 


Omaha 46 -0.67 35 -0.17 


Pittsburgh 66 -0.44 23 -0.13 


San Antonio 74 -0.13 5 -0.09 


Seattle 44 -0.02 34 -0.12 


Wtd. Avg. 531 -0.22 259 -0.10 


Estimated Coefficient 

from Table E.27 Minus One -0.36 


(std. err.) (0.03) 


a n = number of Certificate observations 



Now consider the regression of predicted rents on actual rents. Our 

hypothesis is that the <egression of X B  on actual rent is the same in the two 

programs. Since our estimate of B is based on the Housing Voucher Program, 
I :  

the regression of Certificate rents on Vc is an asymptotically unbiased 

estimate of the regre-ssion of Certificate rents on X B .  The problem arises in 

the regression of Housing Voucher rents on Vv. Since the Housing Voucher 

rents were used to form Vv, the estimated regression tends to overstate the 

relationship between rents and X B .  Thus, for 

we have 


From Eq (N.7), 


Accordingly, 




i 

( N . 2 0 )  

VOUCHER 


Again, we estimate o2 from the Housing Voucher MSE and VarR, from the 

observed variation in Housing Voucher rents. The results, shown in Table 

E . N . 2 ,  indicate that the asymptotic bias is large enough to conceal a 

significant difference in the regressions for the two programs. 1 

'A better procedure would be to estimate 0 based on the pooled Housing 
Voucher and Certificate observations and then test whether the regression of 
predicted rents on rent is the same in both programs. 



- - - - 

TABLE E.N.2 


ESTIMATE OF ASYMPTOTIC 

BIAS IN REGRESSION OF VALUE ON RENT 


Movers Stayers
-
na Bias na Bias 

Atlanta 66 -0.08 

Los Angeles 47 -0.23 

Minneapolis 46 -0.10 

Montgomery City . 54 -0.16 

New York City 39 -0.32 

Oakland 59 -0.09 

Omaha 

Pittsburgh 

San Antonio 

Seattle 

Wtd. Avg .b 540 -0.18 

Est. Differences 

from Table E.30 

(std. err) 


Wtd. Avg. of differences 

in each site b 


a n = number of Housing Voucher observations. 

Weighted by the number of Housing Voucher observat~ons. 



SUPPLEMENT TO APPENDIX E 


HEDONIC REGRESSIONS BY PHA 


This appendix presents the estimated hedonic equations for both 

progams--both for all recipients and for movers only. Note that the mover 

stratum variable appears in some mover equations where recipients who actually 

moved were initially sampled in the stayer stratum. In addition, where 

variables have the same value for all observations in a given regression, the 

regression is estimated without them and the coefficient is set at 0 with 

missing standard errors. 



POOLED HEWNIC RENT EQUATIONS 




POLED HEDONIC RENT EQUATIONS 
8'1 SITE (ATLANTA) 

HQlSlNG VWCHER PROGRAM 

PARAMETER STANDARD T FOR HO: 
VARIABLE ESTIMATE ERROR PARAEIETER=O 
Intercept -25.3937 153.2885 .0.166 

CONDTIONS OF TENURE .................... 

Heat Included l n  Contract Rent 

Tenure Reiattd t o  Landlord 

Length of Tmur.5 ( log of mnths) 


SIZE OF UNIT ............ 


UNIT WALITY ............ 

Average Eva lwtor  Ratrng o f  Apt. C w d i t r m  

~ o gof  Bui ldrng Age 

Kitchen E q u i p m t  Provided 

Arr Conditioning Provrded 

NO Heat r n  Unrt 

#&r o f  Hazards 

Cordrtion of C m n  Halls 

m r t i e s  in Bathrams 

h e n r t i e s  i n  Halls 

8slcmier/porches/winjous 

m i t i e s  pr rwm in  other rams 

BUILOING TYPE ............. 

Single Family Detached 

Duplex or Two-Family House 

Single Ron Family Hwse 

Highrrse 


Rural A r c h  

Conmrcial . I c d u t r i a l  Ac t i v i t i e s  in Area 

Abudoned Bur ldings (Evaluator) 

Ababandond Buildings ( T m n t )  


I 
~ Cleanliness o f  S u r r d i n g  Parcels 

Scaled Median O H I t r  &CUP. Tract 
Scaled Wdian R e n t  - Renter &cup. Tract 

W L E  STRAW .............. 

Mover S t r a t m  

Observatrms 

Degreas o f  Freedom 
 -
R2 

~ i j u s t e dR2 

Root Wean Square Error 

Coefficrent o f  Varration 




PmLED HEOONIC REWT EQUATIONS 

BY SITE (ATLANTA) 


CERTIFICATE PROGRAM 


PARAMETER STANDARD T FOR HO: 
VARIABLE ESTIMATE ERROR PARAMETER=O PROB 1T1. 
Intercept . * 64.44174 104.3837 0.617 0.5397 

' CONDT~ONSo i  TEIIURE ................... 

Heat Included In Contract Rent 

Tenure Related t o  Landlord 

~ m g t hof Tcrwre (Log of m t h s )  


SIZE OF UNIT ............ 

-re F e t  per Rota 

WuPbar of B a t h r m  

Log. tnakr of. roam)
. . 

WIT PUILI~Y ............ 

Average Evaluator Rating of Apt. Cwdltion 

Log o f  8uilding;Age 

K i t c h m  Equipnent Provided 

A i r  ~Cwdlt loning'Provided 

NO Hear in U ~ It i  

NuPbar o f  Hazards 

Cordrtron of C m n  Hal ls  

A m e n l t l ~in B a t h r m  

Amenities in Hal ls  

BaLcmin/porches/uindws 

m i t i e s  rar roan i n  other r m  


WILOIWG TYPE ............. 

Single Fanl ly  Detached 

Duplex o r  Tuo-Famlly House 

S i w l e  Rou Fan~.ly.House 

Highrlse 


,. 
WEIGHBORHOQ)............ 


Rural Area 

C m r c i a l  . I r d u s t r i a l  Activities in Area 

Abudmed Burldinps (Evaluator) --

Aberdond Buildings (Tmant) 


- Clean1 i m s s  of.Surrandinp Parcels 
Scaled Median Ovmr Occup. Tract 

.Scaled Medran Rmt  Rmtcr  Occup. l r a c t  

WPLE STRLTLW .............. 

Hover Stratua . . 
Observations 

Degrees of Freedan 

R2 

Adjusted R2 

Root nean Square Error  

c o e f f ~ c ~ m t 
o f  variation 



PCOLED HEDONIC RENT EQUATIONS 
BY SITE (LOS ANGELES) 

HWSING VWCHER PROGRAM 

VARIABLE 
Intercept 

I 
PARAMETER 
ESTIMATE 
210.9798 

STANOARD 
ERROR 

337.3209 

T FOR HO: 
PARAMETER=O 

0.625 
PROB > 111 

0.5342 

CONOTIONS OF TENURE 

neat included i n  Contract Rent 
Tenure Related t o  Landlord 
Lmsth of Tenure ( log  o f  months) 

SIZE OF UNIT ...-..-..... 
Square Feet per Rcun 
#&r of Bathroam 
L q  (nrabor of rocw)  

UNIT QUALITY .-..-......-
Average Evaluator Rating of Apt. Condition 
Log of Bul ld ing Age. 
K i t chm Equipmnt Provided 
A l r  Condit lon~ng Provtded 
NO Heat i n  Un i t  
U m k r  of Hazards 
Condi t~on of c m n  Hal ls  
Pmni t ies  in Bathrooms 
Amn l t l c s  in  Halls 
Balconiro/porches/windous 
Ammities pr  rcun in other rwmr 

WILDING TYPE . -..--..-..--. 
Single F a 1  Ly Detached 
Duplex or Two-FMI Ly House. 
Single Rou Family House 
Hlghrise 

NEIGHBORHWO...-*--.-... 
Rural Area 
CmnerciaL . I - t r la l  Ac t t v i t i e s  
A b m h d Buildings (Evalwtor)  
Abandmd Buildings (Tenant) 
C l a a n l i m s  o f  S u r r o u d i w  Parcels 
Scaled nadian Owner Occup. Tract 
Scalad MadIan Rmt  - Renter Occup. 

i n  Area 

Tract 

Otxewations 
Degrees of Freedom 
R2 
Adjusted R2 
Root Mean Square Error 
Coefficient o f  Variation 



WOLED HEDONIC RENT EQUATIONS 
BY SITE (LOS ANGELES) 

CERTIFICATE PROGRAH 

PARMETER STANDARD T FOR HO: 
VARIABLE ESTIMATE ERROR PARAMETER-0 
Intercept -80.9478 194.5528 -0.416 

COWOTIORS OF TEHURE 

Heat Included i n  Contract Rent 
Tenure Related to Landlord 
Length of Tcnvre (Log of months) 

SIZE OF UNIT 

square F H ~  p.r Room 
H u r t e r  of Bathroom 
Log t n i r l r r  of roar) 

UNIT UJALITY ............ 

Awrw* EY81~tOrRating of Apt. Condition 
Log of Bullding Age ' 
Kl tchm Equipnmt Provided 
A i r  Conjitioning Provided 
No Heat i n  Unlt 
N h r of Hazard. . 
Condit~on of C a m ~ n~ a l l s  
Ammltlcs i n  Bathroam 
Amenities i n  Halls 
B8Lconiu/porckes/uindo~~ 
miti- per roa in other ramr 

BUILDING TYPE ............. 

Single Fapily Detached 
Duplex or Tw-Farn~ly ~ouse  
Single Row F w i l y  nouse 
Higkrise 

NEIGHBORHXO ............ 

Rural Area 
CcmberCial - InSst r i 'a l  Act iv i t ies i n  Area 
A b m d m d  Buildings (Ev8Lustor) 
Akawhed Buildings ( T w n t )  
C l e n l i m s  of Surrovding Parcels , 

Scaled Median Omtr Cccup. Tract 
Scaled Win R a t  - Ranter Occup. Tract 

W L E  STRATUM .............. 

Hover Stratut 

~ i j u s t c dR2 
Root Hean W a r s  Error 
Coefflcimt of 'tartatton 



PmLEO HEOONIC RENT EQUATIONS 
BY SITE (HINNEAPOLIS) 

HWSlNG VWCHER PROGRAA 

PARMETER 
ESTIMATE 

-208.771 

STANDARD 
ERROR 

182.5002 

T FOR NO: 
PARAMETER.0 

-1.144 
PROB > IT1 

0.2587 
VARIABLE 

Intercept 


CONOTIONS OF TENURE 

Heat l nc lded  i n  Contract Rent 
Tenure Reisled to  Landlord 
Length of Tenure (log of months) 

SIZE OF UNIT ............ 

squsra Feet pr Roan 

llurbcr o f  b t h r w r m  

Log t w b r  of roam1 


WIT WALlTY ............ 

Averwe Evaluator Rating o f  Apt. Cordi t im 
Lop of Building Age 
Kttchm Equipmnt Provided 
A i r  Conditioning Provided 
No Heat i n  Unit 
Nunber of Hazards 
Cordition of Camn Halls 
Amenities i n  Bathrocms . . 	 *arntt ies i n  Halls 
BaLcmies/porchcs/u i~s  
Amenities par roa i n  other rwrm 

WILDING TYPE ............. 

Single F a i l y  Detached 

Ouplu or Two-Fmily House 

Single Row FmtLy House 

Highrise 


Rural Area 
C m r c i a l  - Industrial Act iv i t ies i n  Area 
kxrdmd Buildings (Evaluator) 
Abadmd Buildings (Tenant) 
Cletnliness of Surranding Parcels 
Scaled Median Owmr Occup. Tract 
Scaled Median Rmt .Rmter Occrp. Tract 

Obrervattm 

Degrees of Frecda 

Q7 

~ i j u s t e dR2 

Root Wean Square Error 

Coefficient of Vanation 




0.742 

PWLEO HEOONIC RENT EOUATIONS 
BY SITE (MIHNEAPOLIS) 

CERTIFICATE PROGRAM 

PARAMETER STANDARD T FOR HO: 
VARIABLE ESTIHATE ERROR PARAMETER=O 
Intercept 120.7204 162.6149 

CONOTIONS OF TENURE .................... 

Heat Included i n  Contract Rent 
Tenure Related to  Landlord 
~ength of T m r e  (Log of m t h s )  

SIZE OF UNIT ............ 

+re Feet per R w n  
W h r  of Bathrama 
Log (&r of rrmn) 

UNIT WALlTY ............ 

Average Evaluator Rating of Apt. Conditim 
Log of BUI Lding Age 
Kitchen Equlpmnt Provided 
A i r  Conditioning Provided 
NO Heat i n  Unit 
W d r of Hazards 
Condit lm of C m Halls 
mitiu in Bathroam 
m i t r e s  i n  Halls 
Ba lcmin lpo rcha lw inh3  
Amnitin per rwn in other roam 

WILDING TYPE ............. 

Singl* Frni ly Detached 
Duplex or Tuo-Fanily House 
Single Row FanlLy House 
Highrisc 

NEIGHBORHWO ............ 

Rural Area 
Comrrcir l  - In* ro t r ia l  Act iv i t ies i n  Area 
~budoned Bu~ldings (Evaluator) 
Abwdond Buildings (Tcnsnt) 
CLemLims of Surranding Parcels 
Scaled Median Onsr Occup. Tract 
Scaled Median Rent - Renter Occup. Tract 

W L E  STRAW .............. 

nwor  f r ra t ra  

W e r v a t i o m  
D e g r m  of Fraedosl 
R2 
Adjusted R2 
Rwr Mean Square Error 
coefficient of v a r i a t ~ m  



PWLED HEDONIC RENT EQUATIONS 
BY SITE (MNTGCCIERY) 

HWSING VOUCHER PROGRAM 

VARIABLE 
ln t  ercepr 

PARAMETER 
ESTIMdTE 
-396.592 

STANDARD 
ERROR 

283.2731 

T FOR HO: 
PARAHETER=O 

-1.400 
PRO8 7 '  I T  I 

0.1690 

CONOTIONS OF TENURE .................... 
Heat Included i n  Contract Rent 
Tenure Related to  Landlord 
Length of Tcnure (log of mxlrhs) 

SIZE OF UWI' ............ 
Wrr F.tt  P.r R a n  
MlLmcr o f  Bathroan5 
Log (nabar of  roes) 

UNIT UJALITY ............ 
Averagm Evaluator Rattng o f  Apt. Condition 
Log of Bullding Age 
Kitchen Equtprrnt Provided 
A i r  Conditioning Provtded 
No Heat i n  Unit 
umber of Hazards 
Condition of C m Hqlls 
m i t i e s  i n  Bathrwmr 
Anmntties i n  Halls 
B a l c o n i e s / p o r c h e o / w i ~  
& m i t i e s  per roan in other roaa 

. . 

' . 

WILDING TYPE ............. 
single Fanily Detached 
Otplex or Tw-Fmil y  Howe 
Single Row Family Howe 
Highrise 

WEIGHBORHWO ............ 
Rural Area 
Carmercial - Industrial Act iv i t ies i n  Area 
A b a m ! m d  Buildings (Evaluator). , 
Aturdmed Buildings (Tenant) 
Cl*.nltnars of Surranding Parcels . -

Scaled nedian Omer Occup. Tract ' 

Scaled nadian Rent - Renter Occup. Tract 

I Observations 
D e g r m  of Freedom 
R Z ~  
Adjustad R2 
R a t  nean Square Error 
Coeffictent o f  Variarron 



POJLEO HEOONIC RENT EQUATIONS 
BY SITE (WONTGOnERY) 

CERTIFICATE PROGRAM 

PARMETER STANDARD T FOR no: 
VARIABLE ESTlUATE ERROR PARAMETER-0 PROB > [TI 
Intercept -63.9857 197.8426 .0.323 0.7477 

C O H D ? ~ O ~ ~ . ~ F~ENURE .................... 

neat l n c l ' i i  I n  Coritract Rent 

Tenuce Reiatedbfo'Lan310rd 

Length of Tenure'(1og o f  rmnths) 


SIZE OF UNIT 

UNIT w ~ i r i r  ............ 

,, 1 > d d  

AWr8St Evalua~or Rating o f  Apt. Condl t l o n  
LW of 8Uilding:Age 
Kitchen ~GipdehtProvided 
A i r  ~o i ; f i t l on i "g  Piovided 
no Hear' 'in u n i t  
Whr  -of Hazaids 
Condition o f  C&n Hal ls  
m i t i e s  i n  Bathrooms 
Ammities i n  Halls 
BlLcmiu/porches/uirdous 
* a c n i t i ~ s  per roan in other rmmr 

BUZLOING TYPE ............. 

Single Family Detached 
Duplex or ~ u o - ~ & l L ynouse 
Slngle Rcu Family House 
n ighr ise 

BElGHBORHOm ............ 

Rural Area 
CCm2rClal 0-lrdustrial A c t i v i t i e s  in Area 
A b u h m d  Bu~ ld i ngs  (Evaluator) 
*bandoned Buildings (Tenant) 
CLe8n l iMs o f  SurrwnJing Parcels 
Scaled Median h e r  Occup. Tract 
SCaLzd M e d i a  Rent - Renter Occup. Tract 

W L E  STRANn .............. 

Mover Stratun 

C b s e r v a t i ~ s  
Degrees of Freedan 
R2 
Adjusted R2 
Root Mean Square Error  
Coe f f i c i h t  o f  V a r i a t i m  



FWLEO HEDONIC RENT EQUATIONS 
BY SITE (NEW YORKI 

HCUSING VWCHER PROGRAM 

VARIABLE 
Intercept 

PARAMETER 
ESTIMATE 
-110.79 

STANDARD 
ERROR 

252.4643 

T FOR W: 
PARAMETER-0 

-0.439 
PROB > I T /  

0.625 

CONOTIONS OF TENURE 

Heat Included I n  Contract Rent 
Tenure Related to  Landlord 
Length of Twure (Log of,months) 

SIZE OF UYIT ............ 
Sqrure F n t  per Roast 
N u & r  of. Uathroonr 
Log truh.r of roam) 

WIT WLITY ............ 
Average- valuator. Rat im o f  Apt. Condition 
Log of Buildinp Age 
Kitchm.E+ipnmt Provided 
A i r  Conditionirm Provided 
No Heat i n  Unit 
N W r  of Hazards 
Condition of, c m Halls 
h e p i t i e s  i n  Bathrams 
*mni;in i n  Halts 
Balconinlporchnluindws 
hmitin per roan i n  other roam 

BUILDIWG TYPE ............. 
SingLe.FaniLy Detached 
OLPLU or .TW-Fmilv H w c  

YElGHBWlHWO ............ 
Rural Area 
C m r c i a l  - Industrial Act iv i t ies in Area 

Buitdims (Evaluator) 
8uiLdingo (Tenant) 

Cl*mlim* of Surrandinp Parcels 
-Led Median Omer Occup. Tract 
Scaled Median Rent - Renter Occrp. Tract 

Cteervaticm 
Oarm of Fr. tdcm 
~2~ 

Mjusted,R2 
Root Hean Sqlare Error 
Cocff ic imt a f  variation 



WcLEO HEDONIC RENT EQUATIONS 
BY SITE (NEW YORK) 

CERTIFICATE PROGRW 

VARIABLE 
Intercept 

PARWETER 
ESTIPATE 

553.7?74 

STANDARD 
ERROR 

179.2471 

T FOR HO: 
PARWETER=O 

3.089 
PROS > I T 1  

0.0032 

COROTIONS OF TENURE .................... 
Heat Included I n  Contract Rent 
Tenure Related t o  Landlord 
Length of T m r e  (Log o f  months) 

SIZE OF UNIT ............ 
w r a  F.ct pr Roan 
wd+r of  88thrwns 
Lcg (&r of r m )  

UNIT WALITY ............ 
Average Evaluator Rating o f  Apt. Caditim 
Log o f  Bui lding Aga 
Kitchen E q u l m t  Provided 
A i r  Corditimiq Provided 
no Heat in Un i t  
Nuher o f  Hazards 
Condition of Camon Hal ls  
Amenities in Bathrooms 
Amenities in Hal ls  
Balcmies/porcheslwindars 
Ammitin Per roun in other rams 

WlLOlNG TYPE ............. 
Single Family Detached, 
Duplex o r  Tw-Family House 
Single Row F a 1  l y  House 
Hlghrise 

NEIGHBORHW ............ 
Rural Area 
Cannercial - I W t r i a l  Activities in  Area 
Absnkrrd Buildings (Evaluator) 
A b u h d  Bur Ldings (Tenant) 
CLemLinns of Surrouxling Parcels '. 
Scaled Median hmcr Occup. Tract 
Scaled Median Rent .Renter Occup. Tract 

SAUPLE STRATLW .............. 
Mover S t r a t m  

id iusted R2 
Rwt Mean Square Error 
Coeff icient of V a r i a t i m  



WOLEO HEOOHlC RENT EPUATIONS 
BY SITE (OAKLAND) 

HOUSING VCUCHER PROGRAW 

VARIABLE 
Intercept 

PARAMETER 
ESTlHATE 

-305.059 

STANDARD 
ERROR 

260.008 

T FOR no: 
PARAMETER=O 

-1.173 
PRO8 > I T  

0.2453 

CONDTIONS OF TENURE .................... 
Heat Included i n  Contract Rent 
Tenure Related to Lardlord 
L q r h  of Tmure (Leg of mmths) 

SIZE OF UNIT ............ 
-re F n t  pr ROUU 
N w b r  of Bathrorm 
Log (tuber of roonr) 

UNIT QUALITY ............ 
Average EvaLu8tor Rating of Apt. Condition 
Log of Building Age 
Kitchen Equlprrnt Provtded 
A i r  Corditioning Provtded 
No Heat i n  Unit 
N W r  of Hazards 
Condition of Ccmnon Halls 
Amenities i n  8athrwm~ 
Amentries I n  Halls 
B a L c o n i e s l p o r c h a s l u i ~  
m i t i e s  pr r m  in other rooms 

SUILDING TYPE ............. 
Single F m i l y  Oetached 
Owlu or Tw-Fmi l v  House 
si&e RCU F a i l y  H W S ~  
Highrise 

NEIGHBORHOCD ............ 
Rural Area 
Corrmerci.1 - l rduotr ia l  Acttvtt ies i n  ~ r e a  
Absrdond Buildinor (Evaluator) 
Abmdamd Buildings (Terunt) 
C l e a n l i n u  of Surrardirtg Parcels 
Scaled Median Omr Occup. Tract 
Scaled lledian Rent - Ranter Occup. Tract 

Observations 
Dwrm of F r n d c m  
P7 

~ i j u s t r d  R2 
Rmt Mean *re Error 
Coeffictent of V ~ r i a t t o n  



WOLED HEDOWlC RENT EWATIOMS 
BY SITE (OAKLAND) 

CERTIFICATE PROGRAU 

PARAMETER STANDARD T FOR no: 
VARIA~LE ESTIMATE ERROR PARAMETERzO PRO8 r IT1 
Intercept 227.4033 248.419 0.915 0.3642 

CONDTIONS OF TENURE .................... 

Heat Included I n  Contract Rent 
Tenure Related to  Landlord 
Length of Tenure (log of ronths) 

SIZE OF UNIT--.....-...-
Squrs Feet pr Rwm 
N W r  of B8thrcumr 
Log (mubar of rocar) 

UWIT QIALITY .....-.....--
Average EvaLwtor Rating of Apt. Cmditim 
Log of 8u1 lding Age 
Kitchen Equipnmt Provided 
A i r  Conditioning Provided 
no Heat i n  Unit 
N W r  of Hazards 
Cmdition of Comnon Halls 
Amenities i n  Bathroam 
Amenities i n  Halls 
B~Lconieslporchnlwirdows 
Ammities p r  rwm i n  other roam 

WILDING TYPE -.------..-.-
Single Funi Ly Detached 
Duplex or T w - F a i l y  House 
Single Row F m l  l y  Hwse 
Highrise 

NEIGHBORHrn..-..---.-.. 
Rural Area 
C m r c i a l  - I rvhst r ia l  Act iv i t ies in  Area 
Abandomd Buildings (Evaluator) 
Abwdoncd Bui Ldings (Tenant) 
Clean1f m sof  Surrouding Parcels 
Scaled Wim Ovmr Occup. Tract 
Scaled Median R e n t  - Renter Occup. Tract 

WtPLE STRATUM -.--.----..---
Mover S t ra tm 

Observations 
~egrees of Frcrdom 
R2 
Adjusted R2 
Rwt Hean Stware Error 
Coefficient of V a r i l t l m  



WOLED HEDONIC RENT EWATIOMS 
BY SITE (WAHA) 

HCUSI lG VWCHER PRffiRN 

VARIAELE 
Intercept 

PAWETER 
ESTIMATE 
-3.47043 

STANOARO 
ERROR 

125.8127 

T FOR no: 
PARAIIETER=O 

-0.028 

CONDTIONS OF TENURE 

Heat Included I n  Contract Rent 
Tenure Related to  Landlord 
Length of T m r e  (log of months) 

SIZE OF UNIT ............ 
Sqrwre Feet per Roos 
N h r  of Bathroam 
Log (Mb.r  of rolrrr) 

UNIT WALlTY ............ . 
Average Evalwtor Rating of Apt. Coodition 
Log of Building Age 
Kitchen Equipmnt Provided 
A i r  Conditiming Provlded 
l o  Heat i n  un l t  
N W r  of Hazards 
Corditlon of C m Halls 
Ammlties i n  B a t h r m  
m i t ~ e oi n  Halls 
Balcmics/porchn/windcws 
k e n i t i e s  per r o w  in  other rorns 

WILDING TYPE ............. 
Sir~¶leF a i  Ly Detached 
Duplex or T w - F a i l y  House 
Single Rou Famity House 
Highrise 

NEIGHBORHaO ............ , 

Rural Area 
Canre la1  - Industrial Act iv i t ies 
Absndor*d ,Wildings (Evaluator) 
Abpndond Buildings ( T w n t )  
Cleml incls of Surrou-ding Parcels 
Scaled Median Omcr Occup. Tract 
Scaled Medim R a t  - Renter Occrp. 

in  Area 

Tract 

. . 

UWPLE STRAMI .............. 
Waver St ra tm 

Obrervatiana 
Degrees of F r n d a a  
R2 
Adjusted R2 
Root Mean Sqwre Error 
Cqefficlsnt of Var ia t lm 



WOLEO HEOOWIC RENT EMJATIOMS 
BY SITE ( M A H A )  

CERTIFICATE PROGRAn 

VARIABLE 
Intercept 

PARAMETER 
ESTIMATE 
179.0213 

STANOARO 
ERROR 

102.7323 

T FOR no: 
PARAHETER=O 

1.743 
PRO0 > I T  I 

0.0871 

CONOTIONS OF TENURE 

Heat lnc lu ied i n  Contract Rent 
Tenure Relared to  Landlord 
Length of  Tenure (Log of mnths) 

SIZE OF UNIT ............ 
.-re Fwt pr  Room 
MUIBwr of  h t h r o a  
LW (&r of roaa) 

UNIT OJALITY ............ . 
Average Evaluator Rating of  Apt. Condition 
Lop of  Bui lding Age 
Kitchen Equipnmt Provided 
A i r  C d l  t loning Provided 
No Heat In Uni t  
M W r  of Hazards 
Cordit ion o f  C m Halls 
Amni t les in  B a t h r o m  
m i t i c s  in  Halls 
Balconiu/porchn/uindwo -
Anmitie pr  room i n  other room 

BVILOIUG TYPE 

Single F a i t y  Detached 
Ouplex o r  Tuo-Family House 
Slngle Row Famr l y  House 
Highrise 

Rural Area 
Cannercia1 - Indus t r ia l  Ac t i v i t i es  
AbwdamJ Buildings (Evaluator) 
ALumb-d  Buildif& (Tenant) 
C l e m l i m s  of  Surrcuding Parcels 
Scaled Median Omr Occup. Tract 
S u l e d  nedian Rent - Renter Occup. 

in Area 

T r u t  

observationt 
Degracs of Freacka 
R2 
Adjusted R2 
Root Mean S w r e  Error 
Coeff icient o f  Variation 



mLE0 HEOOll lC RENT EUJATICWS 
81 SITE (PITTSBURGX) 

HOUSING WCHER P R O G W  

VARIABLE 
Intercept 

PARMET& 
ESTIMATE 

-555.039 

STANDARD 
ERROR 

148.358 

T FOR no: 
PARAP(ETER=O 

.3.741 

CONOTIONS OF TENURE .................... 
Heat Included i n  Contract Rent 
Tenure Related t o  Landlord 
Length Of T W r e  (log of months) 

SIZE OF UN'T ........... 
Squore Foot psr Rcun 
tiwbar of Bathroans 
Log (Rabar of roclr) 

Averwe Evaluator Rating of Apt. Condition 
L w  of Building Agm 
Kitchen E q u i m t  Provided 
Arr COnditronrng Provlded 
No Heat i n  Unit 
Mumhap of  Hazards 
Condition of C m Halls 
M i t i e s  i n  Bathrows 
A m n l P l ~ 3i n  Halls 
Wdlcmies/porches/wirdom 
Paaitias par roan i n  other ramr 

BUILDlWG TYPE ............. 
Single F a i l y  Detached 
Dvplex or Tuo-Fmily Hwse 
Single Rw F m i l y  House 
Highrise 

IIEIGHBORHWO ............ 
Rural Ares 
Comnercial - Industrial Act iv i t ies i n  Area 
Ak&ad Buildings (Evaluator) 
lrBsndDnad Buildings (Tmsnt) 
C lRmLima of Surranding Parcels 
Scaled Median Omr Occup. Tract 
Scaled Median R e n t  - Renter Occw. Tract 

Observati om 
Degrees of F r e d a n  
R2 
Adjusted R2 
R o C t  #em Square Error 
Coeffrciant of Varrat lm 



m L m  HEOOWIC RENT EOUATIONS 
BY SITE (PITTSBURGH) 

CERTlFlUTE PROGRlll 

PARAMETER STANDARD T FOR HO: 
VARIABLE ESTIMATE ERROR PARAWETERzO 
Intercept 45.69647 108.484 0.421 

CONOTIONS OF TENURE 

Heat Included I n  Contract ~ e n t  
T a r e  Related to  Landlord 
L m t h  of TmJre (log of months) 

SIZE OF UNIT-....-.-..-. 
-re Feet per Roaa 
Nuhr of B a t h r m  
tog (r*rmcr of r m )  

UNIT UJALITY ...--.....--
Average Evalustor Rattng of ~ p t .  Cwdit ion 
Log of Buildlng Age 
Kitchen Epriprrnt Provided 
A i r  Cord1tloning Provided 
No Heat I n  Unit 
N u r k r  of Hazards 
Cwdit ion of C a m  Halls 
mltln i n  Bathrcuns 
Amrn i t i n  i n  Hails 
O.lcmin/porch~/windaur 
Mitie per roan i n  other r m  

BUILOING TYPE --.-----.---. 
Single F m i l y  Detached 
Duplex or Two-Family House 
Single Row F a l l y  Horne 
Highrise 

NEIGHBORH003....-.-.---. 
Rural Area 
C c m W ~ i a l- I rdu t t r i a l  Act iv i t tes i n  Area 
A b v d o r * d  Buildings (Evaluator) 
Abmdxed Bui Ldingr (Tenant) 
CLe.nlinss of Surrarding Parcels 
Sulad Hedim hr*r Oecup. T r x t  
Sca ld  Wdian Rant - Ra te r  Oecrp. Tract 

SAMPLE STRAM1 .--..---------
Mover Stratm 

Cbservations 
Degrees of Freedom 
PZ 

~ d j u t t a dR2 
Rwr nem -re Error 
Coefficient o f  Variation 



POOLED HEOONIC RENT EWATIONS 
BY SITE (SAN ANTONIO) 

HOUSING VOVCHER PRMiRAH 

PARAMETER STANDARD T FOR HO: 
VARIABLE ESTIMATE ERROR PARAMETER=O PROB > IT1 
In tercept  -201.981 137.9446 -1.464 0.1485 

CONOTIONS OF TENURE 

Heat Included i n  Contract Rent 
Tenure Related t o  Landlord 
Length o f  Tenure ( l o g  o f  m n t h s )  

SIZE OF UNlT 

Square Feet per Roan 
N m k r  o f  Bathroans 
Log (&r of  roam) 

UNlT QUALITY 

Average Evaluator Ratlng o f  Apt. Condit ion 
Log o f  Bu i ld ing  Age 
Kitchen Equipnent Provlded 
A i r  Cord i t ion ing Provided 
NO Heat I n  U n i t  
Nlmber o f  Hazards 
Condit ion o f  C m n  Ha l l s  
Amenities i n  Bathroans 
Amenities i n  Ha l l s  
Balconieslporcheslwlndows 
8menities per  roan in  other  r o a m  

BUILDING TYPE ---..--....--
Singte Family Detached 
Duplex o r  Tuo-Fam~ty House 
s ing le  Row Family House 
Highrise 

Rural Area 
C m r c i a l  - I n d u s t r i a l  A c t i v i t i e s  i n  Area 
Abandoned Bui ld ings (Evaluator) 
Abandoned Bui ldings (Tenant) 
Cleanliness of Surrourd~ng Parcels 
Scaled Median Owner Occup. Tract ' 
Scaled Median Rent . Renter Occup. Tract 

SAMPLE STRATUM 

Hover Stratum 

Observations 
Degrees o f  Freedom 
R2 
Adjusted R2 
Root Mean Square Error  
Coef f ic ient  o f  Var ia t ion  



KOLED HEDONIC RENT EQUATIONS 
BY SITE (SAN ANTONIO) 

PARAMETER STANDARD T FOR HO: 
VARIABLE ESTIMATE ERROR PARAHETER=O 
Intercept 13.50455 97.33244 0.139 

CONDTIONS OF TENURE 

Hear Included I n  Contract Rent 
Tenure Related to  Landlord 
Length of Ttnure (log of months) 

SIZE OF UNIT-...-....-.-
-re Fwt pr Room 
N h r  of hthraxnr 
~ o g(&r of rmaa) 

UYll PUALITY .-..-.....-. 
Average Evaluator Rating of Apr. Ccditim 
Log of Building Ape 
Ki tchm Equiprrnt Provlded 
A i r  Cwditioning Provlded 
NO Hear i n  Unit 
NLmber of Hazards 
Cwdit ion of C m Halls 
m i t i e s  i n  Bathroars 
~ i t r e sI n  Halls 
Balcmlas/porchts/ufnjowsr&us 
r\l*nrti#B pr roon i n  other rmaa 

BUILDING TYPE 
. . . - - 0 . - . . . . -

Single Fanily Detached 
Oqlex or Tw-Fanily n w e  
Single Row Fanily Hwse 
Hlghrlse 

NEIGHBORHOCQ.-...-....--
Rural Area 
C m r c i a l  . Induotrial A c t ~ v i t i e s  i n  Area 
Abandmed Bur [dings (Evaluator) 
Abwdmed Buildings (Tenant) 
C l tan l inss  of Surrardicq Parcels 
Scaled Media OHHr OCcw. Tract 
Scaled Median Rmt - Renter ecrp. Tract 

~d jus ted  R2 
Root Mean -re Error 
Coeffrcimt of Vanatron 



PWLED HEDONIC RENT EQUATIONS 
BY SITE (SEATTLE) 

HWSlNG VWCHER PROGRAM 

PARAMETER STANDARD T FOR HO: 
VARIABLE ESTIlUTE ERROR PARAMETER=O PROB > I T 1  
Intercept 60.54- 175.2153 0.346 0.7310 

COHOTIONS OF TENURE .................... 

Heat Included i n  Contract Rent 
Tenure Related t o  Landlord 
Length of Tenure (Log of mnths) 

SIZE OF UNIT---.--.-.--
*re F n t  pr Roon 
UManr of Bathrocms 
LOS t-r of  rooms) 

UNIT WALITY ..--.-------
Average Evalwtor Rating of Apt. Ca-dit~m 
Log of  Building Age 
K i t c h a  Equlprrnt Provided 
A i r  COndit~oning Provided 
No Heat I n  Unit 
#&xr of Hazards 
Condition of C m n  Halls 
m i t i e s  in B a t h r m  
Amenities in Halls 
Balcmies/porches/winjous 
Asnaities per roan i n  other roam 

WILDIWG TYPE ...---.---... 
Single F a i l y  Detached 
Duplex or  Two-Family Hwse 
Single Rw Family H a ~ e  
Highrise 

HEIGHBORHOCO...-..-..... 
Rural Area 
C m r c i a l  - In jus t r i a l  Act iv i t ies i n  Area 
Abondomd Bulldings (Evaluator) -
Pbwdontd Buildings (Tmant) 
C L * n l i m s  of Surrarding Parcels 
Scaled nedisn m r  Occup. Tract 
Scaled Median Rent - Renter Occup. Tract 

Observetiow 
Oegrm of  Freedan 
R2 
Adjust& R2 
Root wean Sqllsre Error 
Cwfficieno of Var ionm 



WDLED Hmwic RENT EOUATI~S 

BY SITE (SEATTLE) 


CERTIFICATE PRffiRAll 


PARAUETER STANDARD T FOR HO: 
ESTIMATE ERROR PARAMETER=O 

-65.9512 162.9681 -0.405 
VARIABLE 

Intercept 


CONOTIONS OF TENURE 

Heat Included I n  Contract Rent 

Tenure Related t o  Lardlord 

Length of Tenure (Log of m t h s )  


SIZE OF UNIT ............ 

-re F e e  per oar 
Whr of Bathraaa 
Log (rutar of roam) 

UYIT WALITY ...-....-.-. 
Average E v a l ~ t o r  Rating of Apt. Condition 
Log of Bui [ding Age 
Kitchen Equlpmt  Provided 
A i r  Conjitioning Provided 
No Heat i n  Unlt 
Nunbcr of Hazards 
Condition of Comnon Halls 
Amml t les  i n  Ba th row 
Ammities i n  Halls 
8aLcmieslporcheslwindcvs 
m i t i e s  pr rom i n  other r m  

WILOIWG TYPE ..--....-.---
Single Fanily Detached 
Duplex or Tuo-Family Hwse 
Single Row Family nouse 
Highrise 

NEIGHBORHOOD-----.....-. 
Rural Area 
Camrc ia l  - I d t r i a l  Activitreo i n  Area 
Absndcnd Buildings (Evaluator) 

Bui [dings (Tenant) 
Clemliness o f  Surrandlng Parcels 
Scaled Median Ounar Occup. Tract 
Sealed nedian R m t  Renter Occrp. Tract. 

Observations 
Degree3 o f  FrndQn 
R2 
Adjusted R2 
Root Hew Sqrure Error 
Coefficranr of Vertation 



WOLEO HEDONIC LOG RENT EQUATIONS 
BY SITE (ATLANTA) 

HWSING VWCHER PROGRM 

PARAMETER STANDARD T FOR HO: 
VARIABLE ESTIMATE ERROR PARMETER=O 

Intercept 5.11268 0.3129968 16.335 

CONDITIONS OF TENURE 

Heat included i n  Contract Rent 
Tenure Related to Landlord 
L w t h  of Tenure (Log of m t h s )  

SIZE OF UNIT ............ ' .  
W r o  ~ w tp r  ~ o a n  
NIE&r of B a t h r m  
~ o g(Mb.r of roam 

UWlT WALITY . ............ 
Average Evaluator Rating of Apt. Condition 
Log of Building Age 
Kitchen Equiprrnt Provided 
A i r  Conditioning Provided 
WO Heat I n  Unit 
nunber of Hazards 
Condition of Comnon Halls 
m i t i e s  in Bathrocmr 
m ~ t i e si n  Halls 
Balcmiu/porchcl/windour 
Anmities pr roan i n  other r m  

BUILOlNG TYPE ............. .. 
Single Family Detached 
Duplex or Tw-Family House , 
Slngle Rw Faml Ly House 
nighrise 

NEIGHBORHQX)............ 
Rural Area 
C m r c i a l  - I rdustr ia l  Activit ies i n  Area 
A t u r n  Buildings (Evaluator) 
kardmed Buildings (Tenant) 
CLeanlims of S u r r d i n g  ~ a r c o i r  
Scaled Median Omr Occtrp. Tract-Scaled Hedian Rent Renter Ocnp. Tract 

W L E  STRANI .............. 
Hover Stratm 

~ i j u s t e dR2 
Ract Wean Square Error 
Coefficient of Variation 



PWLED HEDONIC LOG RENT EUJATIONS 
BY SITE (ATLANTA) 

CERTIFICATE P R O G W  

PARAMETER STANDARD T FOR no: 
VARIABLE ESTIMATE ERROR PARMETER=O PRO8 > 171 

intercept 

CONDITIONS OF TENURE 

Heat Included i n  Contract Rent 
Tenure Relared to  Lardlord 
L-th o f  T w r e  (log of months) 

SIZE OF UNIT ............ 
-re Feet pr Roan 
Nu&r  o f  Bathram 
Log ( e r  of  roaa) 

WIT amn ............ 
Average Evaluator Rating of Apt. Cdi t im 
Log of Building Age 
Kitchen Equipnrit Provided 

- A i r  Cofditioning Provided 
NO Heat i n  Unit 
Nurher of Hazards 
Conditicm of C m Halls 
Amnit les i n  Bathrans 
A m n i t i u  i n  Halls 
Balconiu/porches/uirdous 
Amnitia pr r w i n  other r m  

BUILDING TYPE 

Single Fanily Detached 
01plu or Two-Fani Ly House 
Single Row Fanily House 
Highrise , 

Rural Area -C m r c i a l  l x b t r i a l  Act iv i t ies i n  Ares. 
Abandard Buildings (Evaluator) 
*bandoned BuiLdings (Tenant) 
C leml inas  of Surrounding Parcels 
Scaled W i a n  hner Occup. Tract 
Scaled Median R e n t  - Renter Ocnp. Tract 

ObS&rvations 
Degrees of Freedm 
R2 
Adjusted R2 
~ & tMean Square Error 
Coefficimc of Variation 



FOILED HEDONIC LOG RENT EWATIONS 
BY SITE (LOS ANGELESI 

HWSING VWCHER PROGRAM 

PARAMETER STANDARD T FOR no: 
VARIABLE E S T I M A P  ERROR PARAMETER-0 PROB > I T 1  

Intercept 0.0001 

CONDITIONS OF TENURE 

Heat Included I n  Conrracr Rent 
Tenure Related to Landlord 
Length of Tenure (Log of months) 

SIZE OF UNIT ............ 
W r 8  F n t  psr Roan 
WUlkr of Bathrcuna 

*Log (nwhr of roam1 

UNIT PUALITY ............ 
Average Evelutor Rating of Apt. C d i t i o n  
Log of Bui ldrw Age 
Kitchen Equipnmt Provlded . -
A t r  C d l t i o n l n g  Provided 
NO Heat I n  Unit 
Nm&r of Hazards 
Ccfdttron of Cuman Halls 
Ammtttes I n  B a t h r m  

, Ammittes i n  Halls 
Balconialparches/wirdcus 
M m t t t c s  pr rocrn i n  other rwms 

WXLDlNG TYPE ............. 
;,I Single Fmi l y  Detached 

Duplex or Tw-Fanily House 
Single Row Fanlly House :. 
Highrtse 

NEXGHBORHW ............ 
Rural Area 
CORmrCial - Industrial Act iv i t ies i n  Area 
kubandond Bulldings (Evaluato~) , 
Atm!&rmj But ldings (Teowt) 
C l 8 n l i n r s  of Surrwding Parcels 
Scaled MediM Omr Occup. Tract 
Scaled Wed i rn  Rent - Renter Occw. Tract 

W L E  STRAW .............. 
- h e r  Stratm ~, 

Observatiom 
Degrees of Freedan 
R> 

i j u s t e d  R2 
Root Mean Square Error 
Coefficient of Vertetim 



POOLED HEDWIC LOG RENT EQUATIONS 
BY SITE (LOS ANGELES) 

CERTIFICATE PROGUM 

PARAMETER STANDARD T FOR HO: 
VARIABLE ESTIMATE ERROR PARMETER-0 

Intercept 5.127798 0.3542302 14.476 

CONDITIONS OF TENURE .................... 

Heat Included i n  Contract Rent 

Tenure Related t o  Landlord 

Length of  Tenure (Log of months) 


SIZE OF UNIT ............ 

-re Feet pr Rocm 

N d r  of  8athrwas 

~ o gtmhr of room) 


UNIT aU*LITr ............ . 

Average Evaluator Rating of Apt. Cdit im 

~ o gof  Bui l d i m  Age 

Kitchen EquipDmt Provided 

A i r  C d i t l o n i n g  Provided 

No Heat in Unit 

N d r  of  Hazards 

E d i t i o n  of Commn Halls 

Ammities in Bathream 

m i t i e s  i n  Halls 

BaLcon~es/porchcs/winjows 

m i t i e s  pr rom in other rcum 

WILDING TYPE ............. 

Single F m i l y  Oetached 

Duplex or  Tw-Faaily Hcuse 

Single Rw F m i l y  Hcuse 

Hi@rise , 


Rural Area 

C m r c i a l  - l r dus t r i a l  Ac t iv i t ies  in  Area 

A b s r d a n d  8ulLdings (Evaluator) 

Abdwd Buildings (Teneat) 

C l e a n i i m s  of Su r rwd ing  Parcels 

sca~ed llcdtan hmr ~ c q .Tract 

Scaled Median Rent - R a t e r  Occup. Tract 


~ d j u s t e d  R2 
Rwt nem Sqwre Error 
Coefficient of  Varlat lon 



mLE0 HEDONlC LCG RENT EWATIONS 
BY SITE (UINNEAWLIS) 

HWSlNG VWCHER PROGRAM 

PARAMETER STANDARD T FOR HO: 
VARIABLE 

.< ESTIMTE ERROR PARAMETER-0$ . 8 -

Intercept 4.695228 0.3929042 

CONOITIOHS OF TENURE 

Heat included i n  Contract R e n t  

Tenure Related to  Landlord ' 

~ength of Tdwre (log of m t h s )  


SIZE OF UNIT % ............ 

+re F-t per R a w  + .  

11-r o f  Bathrooa 

Log ( d r of rooar) 


UNIT WALITY ............. . -

Average Evalmtor Rat iw 6f Apt. Cordition 0.1228567 

Log of Building Age 0.014325% 

Kitchen Equlprmt Provided -0.00868166 

A i r  Conditimfng Provided - -0.0226744 

NO neat i n  un l t  0 

N a r  of nazarda . . 0.1216808 

C o n d i t l m o f C m H a l l s  - -0.00177821 

m i t i e s  i n  Bathroam -0.0342537 

witin in.Halls ~.p67eul 

B a L c m i e a / p o r c h a l w i ~  - I, 

0.004329227 

Anariti.1 pr rtxe in other roa -0.0713951 


BUILDING TYPE ............. .t' 


Single F m i l y  Detlcked 

L - Duplex or T w - ~ a ~ l y  ,
nase 


Single Rw F m i l y  nocae -

Highrire 


Rur.1 Area 0.03302718 O.OC952829 

Cona*rcial - I r c b t r i a l  ~ct1vit i . i  i n  Area -0.109C41 0.06678203 


.. .. 

scaled ~eeim.hs*r  ~ c n p ;  T r u e  .0.00191181 0.001675911 

Scaled Median Rmt - Ra ta r  O c n p .  Tract -0.000224728 0.0005268079 


~ d 1 l ~ t . dRZ 
Root C1a.n -re Error 
C a f f i c i m t  of v r r r a t i m  



PCULEO HEDONIC LOG RENT EWATIONS 
BY'SITE (MINNEAWLIS) 

CERTI FIUTE PRCGW 
. . _ 

PARMETER STANDARD T FOR HO: 
VARIABLE ~. . E S T I M T E  ERROR PARMETER=O 

Intercept 

CONDITIOHS OF TENURE .................... 

Heat Included i n  Contract Rent 

Tenure Related to  Landlord 
~ 

Length of Tenure (Log of months) 

SIZE OF UNIT ........... 

-re Feat per Roan  
. N-r of Bathroona 

Log (nu&r of  roan)  ' , , 


UNIT OUALITY 

Average Evalwtor ~ a t f n g  of Apt. Cd i t im 0.0653B99a 0.0747912 

Log of Building Age * -0.0552257 0.02770633
~ 

. 	 Kitchen Equipnmt Provided . .-0.000122156 0.01744074 

A i r  Corditioning Provided - ' - O.OW641526 0.05442124 . 

No Heat i n  Unit 0 

N w r  of Hazards - 0.08888531 o.iooi45i 

Condition of Ccmrrn Halls ' -0.0172W6 0.011861R 

Ammlties i n  B a t h r m  . - -0.00225764 0.02w4951 

Ammities i n  Halls O.W!#I612 0.04541062 

Balcmics/porchcs/w~rdo~+' L0.0159333 0.01937548 


. Ammitias pr rocn i n  other r m  6.05075012 0.W592086 

BUILOlNG TYPE ............. 

Single F n i l y  Detached 

Duplex or  Tw-Family Harse ' 


'Single Ron-Family House * 

. Highrise 


Rural Area 

C m r c i a l  - I d t r i a l  Act iv i t ies i n  Area 


-	 AbandwKd Buildings (Evaluator) 

Abmdomd Buildings (Tenant) ': 

Cleanliness of Surroudlng Parcels 

Scaled Median (knwr kc-. Tract 
. Scaled Median Rent . Renter Occup, Tract . . - -

Observations 
Degrees of Freedan 
O Y..-
Adjusted RZ 
Root Mean Square Error 
Coefficient of Variation 



POOLEO HEOONIC LOG RENT EPUATIONS 
BY SITE (IIONTKMERY) 

nwsING VWCHER PROGRAM 

PARAMETER STANDARD T FOR no: 
VARIABLE ESTIIUTE ERROR PARAMETERED 

Intercept 8.923 

C O N O I T I O l S  OF TENURE .................... 

Heat Included i n  Contract Rent 

Tenure Related to Landlord 

Length of Tenure (log of months) 


SIZE OF UNIT ............ 

-re ~ c e tper RM 

M a r of Bathrocna 

Log (mAhr of rooms) 


WIT PUILITY ............ 

Average Evaluator Ratlng of Apt. Cooditim 

Log of Building Age 

Kitchen Equiprent Provided 

A i r  Cwditioning Prov~ded 

NO Heat I n  Unit 

N W r  of Hazards 

Condition of C m Halls 

&reftitics i n  Bathrooms 

Anenitles i n  Halls 

Balconies/porchcs/wind0~8 

hami t ies  per r m  i n  other r m  

WILDING TYPE ............. 

Single Faaily Detached 

Duplex or Tw-Fam~Ly nwse 

Single Row Family Hwse 

Highrise 


NEIGHrnHrn ............ 

Rural Area 

C a n r c i a l  - I n jus t r i a l  Act iv i t ies rn Area 

Akwdocd Buildings (Evaluator) 

Ahnjoned Buildings (Tenant) 

C lean l ims  of S u r r W i n g  Parcels 

Scaled Median Omcr Occup. Tract 

Scaled Median R e n t  . Renter Occtg. Tract 


SAMPLE STRAW4 .............. 

1(011.rStratun 

W s e r w t i m  
Otgrees of Freedom 
R2 
Adjusted R2 
Root Man Square Error 
Cmf f i c im t  of Var ia t im 



1 

WOLEO HEOONIC LOG RENT EQUATIONS 
BY S ITE  (MONTGfflERY) 

CERTIFICATE PROG$MI 

PARMETER STANDARD T FOR HO: 
VARIABLE ESTIMATE ERROR PARA#ETER=O 

~n te rcep t  5.058576 0.3796742 13.323 

CONDITIONS OF TENURE .................... 

Heat lncloded i n  Contract Rent 

Tenure Related to  Landlord 

Length of  Tenure (Log of  months) 


SIZE OF WIT 

Awragd Evaluator Rating of Apt. Cordition 0.02567857 0.06MZ645 

Log of  B u ~ l d i n g  Age 0.04537532 0.0Y65613 

Kitchen Equipmnt Provided -0.0314357 0.02246564 

A i r  Cwdi t ionins Provided 0.08601658 0.036L2117 

NO Hear in nit^ 

N-r o f  Hazards 

C d i t i o n  of  C m Halls 

Amenities in  Bathrocms 

m i t i e s  i n  Hal ls  

Balcmieslporchesluindwr 

Amenitias par ram in other 


BUILOI#G TYPE ............. 

Single Fanily Detached 

Duplex or  Two-Family House 

Single Row Family H w e  

Highrise 


Rural Area 
C m r c i a l  - I r d s t r i a l  Ac t iv i t ies  in Area 
Atadmed Buildings (Evaluator) 
Abrdmd Buildings ( T a t )  
C l e a n l i m s  of Surrocding Parcels 
S c a l d  Median Omr O c q .  Tract 
SuldHedim R a t  - R a t e r  Ocup. Tract 

M E S l R A N l  .............. 

lDnr S t r a t m  

G j u s t d  RZ 
Root fkn -re Error 
Coeff icient of  Va r~a t i on  



WOLEO HEOONIC LOG RENT EWATIONS 
BY SITE (NEW YORK) 

HWSING VOUCHER PROGRAM 

PARAMETER STANOARD T FOR HO: 
VARIABLE ESTI M T E  ERROR PARAMETERS0 

Intercept 

CONDITIONS OF TENURE 

Heat Included I n  Contract Rent 

Tenure Related to  Landlord 

Lmgth of Tenure (Log of months) 


SIZE OF UNIT....-....... 

W r e  Fmt per RW 

WWr of  Bathrwna 

Log t M h r  o f  roam) 


UNIT aJALlTY ..-....-.... 
Averwe Evaluator Ratlng of rpt. Cmd i t i a ,  

Log Of Building Ape 

Kitchen Equipncnt Provided 

A I r  C d i t i m l n g  Provided 

No Heat i n  unit 

NMber of Hazards 
. 	 C d i t i a ,  of Comnm Halls 

m i t i e s  i n  Be th row 

m i t i e s  i n  Halls 

Balcmlcs/porches/windows 

' m i t 1 c s  per roaa i n  other rooms 

WILDING TYPE .--....-.-.-. 
Sinple Family Detached 

Duplex or Tw-Fanilv nwse 


Rural Area 

C m r c i a l  - I W t r i a l  Act iv i t ies  i n  Area 

A b m j m e i  Buildings (Evaluator) 

b h n h m d  Buildings (Tenant) 

C leml inas  of Surranding Parcels 

Sca ld  M i a n  Omr &cup. Tract 

Scaled Median R e n t  - F t e r  Occup. Tract 


~ijurtdR2 
Root MOM W r e  Error 
Coafficient of Variatron 



m E D  	HEOONIC LOG RENT EWATIONS 
8 1  SITE (NEW YORK) 

CERTlFICATE PROGRAM 

PARAMETER STANOARV 
VARlASLE ESTIMATE ERROR PROS ,IT1 

Intercept 	 0.0001 

CONDITIOHS OF TENURE 

Heat lnclrded i n  Contract Rent 

Tenure Related to Landlord 

Length of Tmure (log of months1 


SIZE OF UNIT....-..-----
Square Feet pcr R m n  

Yvnbcr of Bathroolos 

Log (mrbr of moss) 


WIT QViLlTY ..-...--.-.-
Average Evaluator Rating of ~ p t .  ~ d i t i c n  

Log of Building Age 

Kitchen Equipnent Provided 

A i r  Conditioning Provided 

NO Heat i n  Unl t 

WLnbCr of Hazards 

Condition of C m Halls 

mitits i n  Bathrocms 

M i t i e s  i n  Halls 

Balconieslporches/wirdows 

mititspar roxa i n  other roam 

BUlLOING TYPE ...---.---..-
Single Family Detached 

OipleX or Two-Fanily H w e  

Single Row F a i l y  H w e  

Highrise 


NEIGHBORHOm.----.-..... 
Rural Ares 

Cnmrrcial - ImAstr ia l  Act iv i t ies i n  Area 

Abandmed Buildings (Evaluator) 

lbanjond Buildings (Tenant) 


-	 C l e n l i n u  of Surranding Parcals 

Scaled Hedim hncr Oceup. Tract 

Scaled Win Rent - Renter Occup. Tract 


W L E  STW.TU( ----------..--
Rover Mratun 

~diuotedRZ 
Root Men Square Error 
Coefficient of Variation 



VARIABLE 

Intercept 

CONDITIONS OF TENURE..........-......... 

Heat Included I n  Contract Rent 
Tenure Related to Landlord 
L w t h  of Tenure (Log of rmnths) 

SIZE OF UNIT.....--...-. 
*re Fret per R a r ~  

Ym&r  of BlthrOlrm 

Log (- of ros) 


WlT QULIN 
-.-..a--.... 


Aver= Evaluator Rating of Apt. ~0;rditi.m 
Log of Building Age 
Kitchen Eqripnmt Provided 
A i r  Corditioning Provtded 
No neat i n  Unit 
N m r  of Hazards 
Conjitlon o f  C m n n  Halls 
Ammitics i n  Bathroans 
Amenities i n  Halls 
B ~ ~ c m i a / ~ o r c h n / w i n ~ o m  
Aean i t i a  per roan i n  other rcuna 

WILDING TYPE 

Single FmiLy Detached 

D y l u  or Two-Fanily House 

Single Row fani ly nouse 

H i ~ h r l s e  


NEIGHBCRHO.--.-.-----. 
Rural Area 
Cmmrctal - I W t r i a l  Act iv i t ies tn Area 
Abandomd Buildings (Evaluator). 
Abmdad Bul Ldings (Tansnt) 
C L e m l i m s  of Surrovdrng Parcels 
Seated Median W r  occup. Tract 
Sealed M i a n  R e n t  - Renter 0ccy.-Tract 

Cbre rva t ia  
Degrees of Fratdm 
R2 
Adjusted R2 
Root Mom -re Error 
Coefficient of Var iat~on 

&... 

WOLED UEOONIC LOG RENT EWATIONS 

BY SITE (OAKLAND) 


HOUSING VOUCHER PROGRAM 


PARAMETER STANDARD T FOR HO: 
ESTIMATE ERROR PARAUETER=O 

4.766886 0.4L2246 

0 . 1 5 ~  O.WSU3106 . 0.04552337 0.045076% 

0 

0 


0 ~. 
. .' -0.'1265% 0.08674821 

0.09158164 0.05014079 
-0.101493 0.05130077 . , ' 

. 0.07361239 0.04202271 .. 

-0100219~04 0.042624066 


0.0003714947 0.0006675372 




PqlLEO HEOONIC LOG RENT EQUATIONS 
,BY SITE ,(OAKLANO) 
CERTl FICATE PROGRAM 

VARIABLE ' ' 
P A R ~ E T E R  

' ESTIMATE 
STANDARD 

ERROR 
T FOR HO: 

PARAnETER=O PRO8 > I T  

Intercept 5 .SO7694 0 .46167U 

CONDITIONS OF TENURE 

Heat Included rn Contract Rent 
Tenure Related to  Landlord 
L w t h  of T m r e  (Log of months) 

SIZE OF UNIT ............ 
*re Feet pr R o a  
WLPb.r of Bathrcwm 
Log f-r of rooa) 

UYlT QJALITY ............ 
Average Evaluator Rating of Apt. c&rdition 
Log of Building Age 
Kitchen Equ ipmt  Provided 
A i r  C d i t i m r n g  Provided 
NO Heat i n  Unit 
N r a k r  of Hazards 
C d i t i o n  o f  C m m x l  Halls 
h m i t r e s  i n  Bathrans 
h e n i t l e s  i n  Halls 
BaLcmies/porches/winJw 
r\racnit iu pr ram in other roas 

WILDING TYPE ............. 
Single F m i l y  Oatached 
Duplex or Two-Faai Ly Hane 
Single Row Fanily House 
Highrrse 

. -

Rural Area 
Ccaarcial - I d t r i a l  A c t l v i t i e q n  Area 
Abadonad Bui [dings (Evaluator) ' 
Abulmnd B u i l d i w  (Tenant) ~. 
Cleml inas of Surrwnding Parcels . 
Suld Medim hner Occup. Tract . 
S U L d  M d f m  Rent - Renter Occrp. Tract 

WPLE STMTW .............. 
WOY.r s c r a m  

Ob~WVati-
Degrees of Frccdcm 
R2 
Adjusted R2 
Root IIem -re Error 
Coefficient of Variatron 



WOLEO'HEOONIC LCG RENT EQUATIONS 
' BY SITE (CCIAHA) 

HWSlNG VWCHER PROGRAU 

PARAMETER STANDARD T FOR HO: 
VARIABLE ESTIUATE ERROR PARAMETER=O 

Intercept 4.766102 0.4250843 11.212 

CONOITIONS OF TENURE 

Heat Included i n  Contract Rent 

Tenure Related to Landlord 

Length of Tenure (log of mnthsl  

W r e  Feet par Roa 


SIZE OF UNIT ............ 

Y W r  of Bathroans 

Log (nrrlxr of room1 


UNIT WALITY ............ 

Average Evalrutor Rat19 of Apt. Cordition 

Log of Building Age 

Kitchen Earinnmt Providd 

AIr ~ondi t i& ing provided- 

No Heat i n  Unit 

Nurbcr of Hazards 

Conjition of C m n  Halls 

m i t i e s  i n  Bathroans 

Mitin i n  Halls 

B8lcmies/porches/wirrlows . . 
Ammities pr  roaa in other rocus 

WILDING TYPE ............. 

Single F m i l y  Detached 

Duplex or Two-Fmi  l y  Hcuse . ,
~ 

Single Row Fmi l y  House 

Highrise 


NEIGHWRHDm ............ 

Rural Area 

Car r rc ia l  - Industrial Act iv i t ies in Area 

lbwdoned Buildings (Evaluator1 

A b a r d m d  Buildings (Tenant) 

CL*ml lnrs of Surrarxling Parcels. 

.	S u l d  Median Omr Occup. Tract 


Sca ld  Hedim R e n t  - Ranter Ocnp. Tract 


Gbewat ims 
Degrees of Freedom 
R2 
Adjusted R2 
Root W.8n Sqwr* Error 
Cceff is imt of Var iat im 



WCLED HEDOUIC LW: RENT EWATTIONS 
BY SITE ( M A H A )  

CERTIFICATE PROGRM 
, . 

PARAMETER STANDARD T FOR HO: 
VARIABLE . ESTIMATE ERROR PARAMETER4 

Intercept 14.973 

CONOITIONS OF TENURE ..................--
Heat Included i n  Contract Rent 0. OLCB 
T w r e  Related to  Landlord 0.537C 
Length o f  T m r e  (Log of nmths) 0.0072 

SIZE OF UNIT 

W r o  Fwe pr  R m 
' nrrr$lr o f  B a t h r m  

Log (nrt;83r of roaJ) 

WAIT UJALITY ...--.....-. 
Aver- Evalwtor Rst lm of Apt. CondftiW 
bog of Bu i l d iw  Age 
~ i t c h kEquipnmt Provided 
A i r  Conditioning Provtded 
No neat i n  Unit 
#ur$erof Hazards 
Condition of Ccmnon Halls 
Pamlt ies i n  Bathrocms 
hzn ie i cs  i n  na l ls  
8 a l c r n i e s l p o r c h e s l t l i ~  
m i t i e s  pr ram i n  cther rooms 

Singls Foaily Detached 
Oqlex or Tw-Fanily # w e  
Single Rw Fanlly Hase 
Highrise 

Rural Ares 0 
C m r c i a l  - Industrial Act iv i t ies i n  Area -0.0426328 0.09945014 

' A b d u s A  Bul [d ims (Evalwtor) 0.0737U179 0.06434325 
~ . ~ - - ~ - - ~  

Clernlineso of. su;rurdim Pariels -0.024066 0.02709698 
Scaled Kedim 014Kr Ocw. Tract 
Scaled Median Rcqt - Rmter Occup: Tract 

0.01152192 O.OOY9444 
0.0008061621 O.OOW425032 

Observat iw 
Degrees of Frecda 
RZ 
Prfjlsted R2 
Rc-at Wean +re Error 
Cosf f ic imt  of Varratirn 



PCOLED HEOONIC LOG RENT EQUATIONS 
BY SITE (PITTSBURGH) 

HWSlNG VWCHER PROGRW 

VARIABLE 
PARAMETER 
ESTIMATE 

STANDARD 
ERROR 

T FOR HO: 
PARAMETER=O PROB > I T  1 

- Intercept 0.0001 

CONDITIOHS OF TENURE 

Heat Included I n  Contract Rent 
Tenure Related to Landlord 
L ~ x j t h  of Tcnure (log of imnths) 

SIZE OF UNIT ............ 
square Feet  per ncea 
W-r of BBthroOaa 
bog t-r of roam) 

UWIP CUALIPY ............ 
Awrege Evaluator Raerng of Apt. Condition 
bog of Building Age 
Kitchen Equipnmt Provided 
A i r  Corditron~ng Provrded 
#o Heat rn Unit 
U h r  of Hazards 
Condition of C m Halls 
m r t i e s  rn Bathroars 
m i t i e s  i n  Halls. 
BaLconrcs/porches/uindow 
mitie3 per ross i n  other rooag 

WILDING TYPE ............. 
Single F m i l y  Detached 

- Dqlex or Two-fmrly House 
Single R a r  Family House 

- Highrise 
.. 

Rural Area 
CC4mrCial - l rdust r ia l  Activities i n  Area 
b b d o m d  Buildines (Evaluator) 
Ahrdmd ~ u r l d i n i s  (Tcosnt) 
Cleanliners of Surrounding Parcels 
Sca ld  Rdian Owncr &cup. Tract 
Scaled Uedian Rent .Renter &cup. Tract 

Observaeions 
Degrees of Freedom 
D 2  

~&Sted R2 
Root #Ben squore Error 
Coefficient of Var lat lm 



pqlLE0 REDONIC LOG RENT EDUATIONS 
BY SITE (PITTSBURGH) 

CERTIFICATE PRCGRM 

PARWETER STANDARD T FOR no: 
VARIABLE ESTIMATE ERROR PARMETER=O 

Intercept 

WNOITIONS OF TENURE .................... 

Heat Included i n  Contract Rent 

Tcwre Related to Landlord 

Lcngth of Tenure (Log of rmoths) 


SIZE OF UNIT ............ 

-re Feet pr  RWA 0.0009576105 

~I lrkrof  Bathroolu -0.0504937 

Log (nunbor of rwnr) 0.4817339 


UNIT W L I N  ............ 

Average Evalwtor Ratlng of Apt. c k d i t i o n  0.0140717 

Log of Bui l d i w  Age 0.04818468 

Kitchen Equipent Provtded -0.0689262 

A i r  Cond~t ionlw Prov~ded 0.0478918 

WO Heat i n  Untt 0.1861712 

nunber of Hazards -0.00585426 

Condition of C m n  Halls 0.0340N3 

hnmit tes tn  B a t h r m  -0.W727M4 

m i t i e s  i n  Hells 0.052737309 

Bslcmin/porches/wirdows ~'~~0224181 

mitiupr r m  i n  other roona 0.003478014 


UNIT DWlLlTY ............ 

Single Fanily Detached 

OqLex or Tw-Faally Haae 

Single Rw Fanily House 

Hishrlso 


WEXGHEORHW ............ 

Rural Area 

C m r c i a l  - ImAst r ia l  A c t l v i t i u  i n  Area 

AbsndaKd Buildings (Evaluator) 

A b n d a * d  Buildings (Tenant) 

Cteanlinus of Surranj ing Parcels 

Scaled Win Gwner Otnp. T r a c t  

Scaled Median Rent - Renter &sup. Tract 


W L E  STRAnsl .............. 

w a r  St ra tm 

~ 2 -
Adjusted R2 
Root Wean W a r e  Error 
Coeffictent of Var la t iM 



POOLED HEDONIC LOG RENT EQUATIONS 
BY SITE (SIN ANTONIO) 

HWSING VOUCHER PROGRAM 

PARAMETER STANDARD T FOR HO: 
VARIABLE ESTIMTE ERROR PARAnETER=O 

Intercept 

COlOITIONS OF TENURE .................... 
neat included i n  Conrracr Rent -0.00226791 0.007311283 
T w r e  Related t o  Landlord -0.0816921 . 0.1009253 
Length of  Tenure (Log of moths) -0.012%4 0.01821917 

............ 

-re feet p r  R m 
Nubar e f  Bathroans 

.Lw (msbsr of roam) 

UNIT QUALITY ............ 

. 	 Awrage EvoLwtor Ratine of Apt. Cdi t im 

L w  Of Bur Ldlng Age 
Kitchen E q u i p m t  Provided 
A i r  Cwdi t ioning Provided 
NO Heat t n  Uni t  
Wunkr of Hazards 
Condition of Comnon Halls 
Amni t les  In Bathroms 
m i t i e s  in Halls 
Balconiu/porches/windQIB 
mitin psr rem in othor rWkB 

WILDIMG TYPE ............. 

; Single Fmily Detached 
4 DLpleX or  Tw-Fsmi l y  H u e  
:Single Ron Family House 

nighrise 

MEICHBCMHOr)............ 

Rural Area 

Cmmrc ia l  - ~ - - ~  - 0.1069135-~ ~.
~~-~ Indrrstr ial Ac t tv i t ies  - in Area ~- 0.0n35u.i..~ 	 ~ ~~ ~ ~~

*bardoned Buildings ( ~ v a l & t o r j  ~- -0.0939676 0.09825663 
Abandaf f l  Buildings (Tenant)  0 .W2662 0.09243375 
C losn l i ns r  of S u r r d i n g  Parcels 0 .a4990344 0.0270336 
Scaled Median hAcr Ocnp.  Tract 0.002720516 0.002317816 
Scaled Median R e n t  - Renter Occup. Tract .00003)15706 0.0005000911 

Observatiom 
Degrees of  F r d m  
R2 
Adjust& R2 
R w ~  Mean -re ~ r i o r  
Coefficient of Variat ion 



0.0001 

WLEO HEOONIC LOG RENT EWATIOWS 
BY SITE (SAN ANTONIO) 

CERTIFICATE PROCRAM 

PARAMETER STANDARD T FOR no: 
VARIABLE ESTIMATE ERROR PARMETER-0 

Intercept 

CONDITIONS OF TENURE 

Heat Included I n  Contracr Rmt 

Tenure Related to  Landlord 

~ w t hof Tenure (log of months) 


SIZE OF UNIT ............ 

-re ~utp r  ~ o a n .  

WI.lhr of  Eathroass 

Lo9 (nrkr of rooa) 


Average Evalwtor Ratrng of Apt. 

Lm af  Bu i ld im Aac 
.............. 

Kitchen ~quipnnt ' i rov ided 

A i r  Conditroning Provrded 

NO Heat i n  Unit 

Nurber o f  Hazards 

COnJition of C m n  Halls 

Ammr t lu  i n  Bathroars 

Ammitias i n  Halls 

EaLcmiu/porchn/uirdars 

Anmities pr roan i n  other r m  


BUllDING TYPE ............. 

Single F n i l y  O e t ~ h e d  

O I l p l u  or Two-Fmily House 

Single Row F a i l y  House 

Highrise 


Rural Area 0.1298477 0.1100967 1.179 
Comr*rcir l  - I m t r i a l  Act iv i t ies i n  Area 0.07988378 0.04893217 1.633 
hmdmd Buildings (Evaluator) 
Abua5md Bui ldrws CTsrunt) 
Cleanliness o f  suirovding Parcels -0.0169i57 0.01867125 -0.W 
Sca ld  Media Omr Occ~lp. Tract 0.001468739 0.001355379 1.084 
S c a l d  Median R e n t  - Renter Occw. Tract -0.W0107495 0.000327884 -0.328 

CbSCMtiOW 
Oegrm of Freedom 
R 2  
Adjusted R2 
Root Mean *re Error 
Coefficient of Var ls t lm 

PROB .I T 1  

0.2437 
0.1087 

0.3676 
0.2836 
0.7444 



POJLEO HEDONlC LOG RENT EWATIONS 
BY SITE (SEATTLE) 

HCUSlNG VCUCHER PROGRAM 

PARAMETE2 STANDARD T FOR HO: 
VARIABLE ESTInATE ERROR PARAIIETERyO 

Intercept 

CONOITIONS OF TENURE .................... 
Heat Included i n  Contract Rent 
Tenure Related to  Landlord 
Length of Tenure (Log of months) 

SIZE OF UNIT ............ 
SQUr* Feet pr  R m 
Nwimr of h t h r w m r  
Log ( m r  of roans) 

UNIT UJALITY ............ 
Amrage Evaluator Ratlng of Apt. Condition 

.Log of Building Age 
Kitchen Equiprent Provided 
A i r  Corditlonlng Provlded . 
No Heat i n  Unit 
N u r k r  of Hazards 
Condition of C m Halls 
m i t i e s  tn  Bathrwmr 
Amnrtles i n  Halls 
hLcon~rslporchesluirdovs 
m i t i a s  pr  r m  i n  other roar6 

WILDING TYPE ............. 
Sfnple Family Detached 
OmLu or Tuo-Familv Hwse 
Single R w  F a i l y  nbuse 
Highrise 

NEIGHBORHOOD ............ 
Rural Area 
CCRmr~ial- Industrial Act iv i t ies i n  Area 
Abadaned Buildings (Evaluator) 

- Abcndmd Buildings (Tenant) . 
C l e v l l i m s  of Sur rwd ing  Parcels 
Scaled Median Omer Cccup. Tract 
Scaled Median Rent . Renter Cccup. Tract 

Observaticm 
Degrees of Freedom 
R2 
Adjusted R2 
Root Wean Square Error 
Coefflclent of Variation 



PWLED HEDONIC LOG RENT EQUATIONS 
BY SITE (SEATTLE) 

CERTIFICATE PROGRAU 

PARAUETER STANDARD T FOR no: 
VARIABLE ESTIMATE ERROR PARAUETER.0 PROB 171 

lnrercept 4.8209 0.5959927 8.089 0.0001 

CONOITIONS OF TENURE 

Heat Included I n  Contract Rent 

Tenure Related t o  Lardlord 

L w t h  of  Tenure (Log of mnths)  


SIZE OF UNIT...-.....--. 
Square F w t  par Raxil 

W r  of Wthrooaa 

LOS (nab.r of room) 


Averlge Evaluator ~ s t i n g  of  Apt. C d i t i o n  

Log of  Bul Lding Age 

Kitchen E w i p r r n t  Provided 

A i r  C d i t i o n i n g  Provided 

No Heat i n  Uni t  

Nwbcr of  Hazards 

C o d i t i o n  of  C- ~ a l l s  

m i t i e s  in Bathroom 


' Aani t in- in  Hal ls  . , 

B a l c m i ~ / p a r c h u l u i ~  

m i t i e s  per row in  other ramr 


WILDING TYPE .-----.------
Single Faaily Oetac?ed 

Owlex or  Tw-FmiLy  nouse 

Single Rw f m i l y  H w e  

Highrtse 


NEIGHBORHOTX)..----------
' I  

Rural Area :., . 

C m r c i a l  - I r d u s t r ~ a l  Ac t i v i t i es  i n  Area 

Ababandwd BuiLdings (Evaluator) 

Abdmed Buildings (Tenant) 

C l e m l i m s  of  Surranding Parcels 

Seated Median Ovner Occup. Tract 

S c a l d  Median Rent . Renter kcup.  Tract 


W L E  STRATU4-..-.--.----.. 
IIOY~PS t r a t a  

~ i j u t e dRZ 
Root Mean Square Error 
Coefficient of Var iat ion 



HEDONIC RENT EQUATIONS--MOVER SAMPLE 




HEDONlC RENT EQUATIONS - MOVER SAMPLE 
81 SITE (ATLANTA) 

HWSING VOUCHER PROGRAM 

VARIABLE 
Intercept 

CWDTIMS OF TENURE .................... 

Heat lnclujed I n  Contract R e n t  

TWI Related t o  L d l o r d  

L w t h  of Taure (log of m t h s )  


SIZE OF WIT ............ 

y u r e  Feet p r  R m 

N h r  of Bathroars 

Log (nurlxr of rooms) 


UNIT WALlTY ............ 

Average Evaluator Rating of Apt. Cordition 
Log of Building Age 
Kitchen Equiprrnt Provided 
A i r  ConJition~ng Provided 
No Heat i n  Unit 
W h r o f  Hazards 
Condition of canran ~ a l l s  
*mnit ies i n  Bathrooms 
Amnlties i n  Halls 
Balconieslp3rch~lwirdous 
~ l t l e s  m i n  Other Rwns per R 

BUILDING TYPE ............. 

Single F a r  Ly Detached 

Duplex or Tw-Family Hwse 

Single Row Family nouse 

HiOhrise 


NEIGHBCRHOQ)............ 

Rural Area 
Car r rc la l  - Industrial Act iv i t ies l n  Area 
Abandond Buildings (Evaluator) 
AbanJand Buildings (Tenant) 
C lean l ims  of Surrounling Parcels 
Scaled Hedian hrmr Occup. Tract 
Scaled Hedian Rent Renter Occup. Tract 

SMPLE STRATUn .............. 

Hover Stratm 

ObSeNatlom 

Degrees of Freedm 


RZ 
Adjusted R2 
RWt Mean -re Error 
Coefficient of Variation 

PARAMETER STANC RO 1 FOR HO: 
ESTIMATE ERPCR PARAMETER=O ... 

155.9851 

10.43025 
34.19117 

-12.9748 

-31.9622 


0 

-5.51715 


0.1979725 
25.57488 
-1.58035 
-11.8578 
3 .6332  

0 

19.85039 

-71.1741 

19.73866 

-10.4253 

-2.41103 

-0.128985 



HEDONIC RENT EQUATIONS - MOVER SAMPLE 
BY S ITE  (ATLANTA) 

CERTIFICATE PROGRAM 

VARIABLE 
Intercept 

PARAMETER 
ESTIHATE 

51.23433 

STANDARD 
ERROR 

111.0176 

T FOR HO 
PARAMETER=O 

0.461 
PRCS .l i l  

0.66.6.5 

CONDTlCUS OF TENURE...--....-.------..-
Heat lncludrd i n  Contrut  Rent 
T w r e  Relatrd to  Lud lord  
L a t h  of T a r e  (Log of amths) 

SIZE OF UNIT,-.---.-.-.-
*re Feet pr  Ram 
N W r  o f  Bathrooms 
Log (mmber of r m )  

UNIT CUALITY .-....-.-.-. 
Average Evaluator Rating of Apt. Codi t ion 
Log of Building Age 
Ki tchm Equ ipmt  Provided ' 

, A i r  Conditiming Provided 
NO Heat i n  Unit 
N W r  of Hazards 
Condition of Comnon Halls 
m i t i e s  i n  Bathroam 
Ammities i n  Halls 
8aicm1alporchesluinjovs 
m i t i e s  per Roua i n  Other R m 

WlLDlNG TYPE .-----..-----
SlngLe Fanily Detached 
Dlqlex or Two-Fmil y  House 
Single Rw Family House 
Highrise -

NEIGHBORHOOD.---.-----.-
RuraL Area 
C m r c i a l  . I n d w t r i a l  Act iv i t ies  i n  Area 
Abandoned Bui Ld~ngs (Evaluator) 
A b # m e d  But Ldings (Tenant) 
Cleanlimss of S u r r d i n g  Parcels 
Scaled Median Gwner Occup. Tract 
Scaled Median Rent - Renter Occup. Tract 

0 
-10.7626 
8.059U2 
-6.41979 
-14.353 

-2.79m 
0.01333859 

18.89402 
23.40568 
22.13339 
13.W651 
1.74086 

0.2410171 

-0:570 
0.3U 

-0.290 
-1.025 
-1.607 
0.055 

, 

UnPLE STRAW ..--------.... 
Mover Strltm 

Okservations 
Degrees o f  Fceedan 
R2 

Adjusted R2 
~ o o tMean Square Error 
Coefficient of Variation 



HEOONlC RENT EQUATIONS - MOVER SAMPLE 
BY S I T E  (LOS ANGELES) 

HCUSING VWChER PROGRAM 

VARIABLE 
Intercept 

STANDARD 
ERROR 

385 A137 

T FOR no: 
PARAWETER=O 

tD#)Tla(SOF TENURE .................... 
Heat Irrlukd i n  CmtrKt Rent 
T a r r e  Related to  L d l o r d  
L m t h  of Taure (Lop of mntha) 

SIZE OF UNIT ............ 
Sewre Feet per R a n  
N u & r  of B a t h r m  
Log (nvnber of rooms) 

UNIT QUALITY ............ 
Average ~va lud to r  Rating of Apt. Caditim 
Log of Bui [ d i m  Age 
Kitchen E q u i p a t  Provided 
A i r  C a d i t i m i n g  Provided 
No Heat i n  Unit 
Nu&r  o f  Hazards 
C a d i t i m  of conmw\ na l ls  
h m i t i e s  i n  Bathrooms 
Ammities i n  Halls 
BaLcmies/porckes/uindous 
k e n i t i e s  p r  R a m  i n  Other Roans 

. 

75.30502 
6.582275 
-7.09084 
104.2826 
81.26723 
2.420905 
8.W5296 
-Y).5389 

'-8.81804 
:10.7025 
-68.0256 

BUILOING TYPE ............. 
Sin i le  feni Ly DetMhed 
0lpl.x or Two-Fml ly House 
Single Rw F m i l y  House 
H i ~ h r i s e  

Rural Area 
Canaercial - In jus t r ta l  Act iv i t ies i n  Area 
A M &  8ui Ldings (Evaluator) 
*bandomd Bui [dings (Tenant) 
Cleanliness of Surrwnjing Parcels 
Sca ld  Median Owner Occup. Tract 
Scaled Medim Rent - Renter Occlp. Tract 

0 
1.462% 
30.27338 
Z3.5Cbi7 
-46.0631 

-0.104508 
-0.8W1058 

SAMPLE STRATW .............. 
Mover Stratun 

R2 
Adjusted R2 
Root Mean S w r e  Error 
Coefficient of Var ia t~on 



HEDONIC RENT EOUATIONS . MOVER 
BY SITE (La5 ANGELES) 

C E R T I F I X T E  ?RCG?Afl 

VARIABLE 
Intercapt 

SAMPLE 

PARAMETER 
ESTIMATE 

110.3255 

STANDARD 
ERROR 

436.2392 

T FOR no: 
PAWETERsO 

0.253 

PROB > I T  [ 

0.8031 

COWTlDUS OF TENURE.....--.---....-----
mt Included fn ContrKt R n t  
OW. nalated to  Ludlord 
~ m t hof T a r u *  (1- of m t h s )  

SIZE OF UNIT 

-re Feet pr R m 
n d r  of Bathrwmr 
Log (tufbzr of r o m )  

UUIT WALITY ..-..------. 
Average Evaluator Rating of Apt. CDnditlon 
Log of Buildlng Age 
Kitchen Ewipnmt Provided 
A i r  C e d i t i m i n g  Provided 
YO Heat i n  Unit 
vu r l r r  of Hazards 
Cad i t i on  o f  Comnn Halls 
Amenit~es i n  B a t h r m  
h m i t i e s  i n  Halls 
Baiconies/porches/win&w 
Ammities pcr Roan i n  Other Rorms 

WlLDING TYPE .....-.-..... 
Single F m i l y  Detached 
D~p lexor Tuo-Fami l y  HWe 
Single Row Family H W e  
nighrise 

Rural Area 
C-rcial . Industrial Actrvit ies i n  Area 
AbabanJomd Bui Ldings (Evaluator) 
~bsnjoncd Bui Ldings (Tenant)  
CLeanlimss of SurraPding Parcels 
Scaled Median Omer kcup. Tract 
Scaled Median Rent - Renter kcup. Tract 

ObServatioN 
Degrees of Freedom 
R2 
Adjusted R2 
Root Mean Square Error 
Coeff i c l m t  of Variation 



HEDONIC RENT EQUATIONS - WVER SAAPLE 
BY SITE (MINNEAPOLIS) 

HWSING VWCHER PRCGZAP 
PARAMETER STANDARD T FCR HO 
ESTIMATE ERROR F'ARAMETEil=O PRO0 > I T 1  

VARIABLE 
Intercept -0.715995 

COllDTlONS OF TENURE .................... 
Heat lnclujcd i n  Contract Rent 
Terure Related to  LlndLord 
Length of T w r *  (log of amths) 

SIZE OF UNIT ............ 
-re F n t  per Roan 
Wunbcr of Bathrooms 
Log (rurter of rooms) 

UNIT WALITY ............ 
Average Evaluator Rating of Apt. Cwdit icn 
Log of BulLdlng Age 
Kitchen Equiprrnt Provided 
A i r  Conditioning Provided 
NO Heat i n  Unit 
Wlaber of Hirardr 
Conjit icn of C m Halls 
Amnit ies i n  Bathrcas 
Ammities i n  Halls 
Balccnies/porches/uindows 
Amnit ies per R m i n  Other R c a s  

WILDING TYPE ............. 
Single Family Detached 
Duplex or Two-Family Hwse 
Single Row Fam~ Ly House 
Highrtse 

WElGHBORHCrX ............ 
RUraL Area 
Cannercia1 - l r h n t r i a l  Act iv i t ies i n  Are8 
Absndoned Bulldings (Evaluator) 
Abandoned BUI Ldings (Tmant) 
C t e a n l i ~ s s  of Surrouding Parcels 
Scaled Median Omer Occup. Tract 
ScaLed Median Rent - Renter Occup. Tract 

SAMPLE STRATUM .............. 
Mwer Stratun 

ObSeNat10nS 
Degrees of Freedom 

R2 
Adjusted R2 
RWt Mean Square Error 
Coefficient of Variation 



HEDONlC RENT EOUATIONS - HOVER SAMPLE 
BY SITE (MINNEAPOLIS) 

CERTIFICATE pP::>:r 
STP'  .ARa 

E ?OR 
T FOR HO. 

PARAI(ETER=O PROS > [ T I  
VARIABLE 

Intercept 1% 3 9 1  0.732 0.4735 

mWOTIO1S OF TEME .................... 
H u t  lnclujad i n  Contract Rent 
T m r e  Related t o  Lad lord  
Length of T m r e  (Log of m t h s )  

SIZE OF UWIT ............ 
W r e  Feet pr Rwm 
N-r of Bathrooms 
Log t n n l x r  of room) 

UNIT WALITY ............ 
Average Evaluator Ratrng 
Lea  of Bu i ld~na Aac 

: Apt. 
.................. 
Kitchen Equipnnt Provided 
A i r  Corrlitiooing Provided 
No Hwt in Unit 
Hmter of Hazards 
Corrlition of C a m n  Halls 
m r t i e s  i n  Bathroom 
m i t i e s  i n  Halls 
B.iconieslporches/uinjows 
m i t i e s  pr Rwm i n  Other R o a m  

SUILDING TYPE ............. 
Single Fanily Detached 
Oqalex or Tw-Fani l y  House 
Single Row Family House 
Highrrse 

NEIGHBORHOOD ............ 
Rural Area 
Cmwercial - I n jus t r i a l  Act iv i t ies i n  Area 
Abwdmd BuiLdings (Evaluator) 
Abardmed Burldings (Tenant) 
C lean l ims  of Surrwrdrw Parcels 
Scaled nedian Dwner Occup. Tract 
Scaled nedtan Rent . Renter Occup. Tract 

UHPLE STRATW .............. 
mver Stratun 

Adjusted R2 
Root nean Square Error 
Coefficient of Varratrcn 



HEDONIC RENT EQUATIONS - MOVER SAMPLE 

BY SITE (MOHTGOHERY) 


HOUSING VWCuEP PQOGRAM 


PARAMETER T FOR no: 
ESTIMATE PAWETER=O 

VARIABLE 
Intercept .%743 0.191 

&EIDTI(XISOF TEMJRE .................... 

Heat imlwkd in Contract Rmt 

Tau re  Related t o  L d l o r d  

L a t h  o f  Tarure ( log o f  rm ths )  


SIZE OF WIT 

square Feet p r  Rwm 

Umber of Bathrooms 

Log ( n n k r  of rooms) 


UNIT PUALITY ............ 

Average Evaluator Rating of Apt. Cordit ion 

Log o f  Bui lding Age 

Kitchen E q u i w t  Provided 

A i r  C a d i t i o n r w  Provided 

NO neat r n  u n i t  

Wmter of Hazards 

Cwdi t rcn o f  C m Halls 

m i t i e s  in Bathrooms 

Ammities in Hal ls  

Balcmies/prches/uinjous 

m i t i e s  p r  Roan i n  Other R m  


BUILDING TYPE .............. 

Single F m i l y  Oetached 

Duplex or Two-Fmnily Hcuse 

Single Rw Fanily Hwse 

nighrise 


HEIGHBcRHam ............ 

Rural Area 

C m M C I a l  - lndustr ra l  Actrv i t ies In Area 

Abandomd Buildrngs (Evaluator) 

AbanJwrd Bur [dings (Tmant) 

Cleanliness of Surrovding Parcets 

Scaled nedian hncr Occup. Tract 

S c a l d  Median Rent - Renter %cup. Tract 


. 

Adjusted R2 
Rcot Mean Square Error 
Coeff icient of Variatron 



HEDOHIC RENT EQUATIONS - WVER SAMPLE 
BY SITE (I13WTGCUERY) 

CERTIFICATE PROCRAW 

PARWETER 
VARIAELE ESTIHATE 

intercept -64.1665 

COIOTIOYS OF TENURE .................... 

Heat Included i n  Contract Rent 

Tenure Related t o  Landlord 

L a t h  of Tcnure (Log of m t h s )  


Square Feet p r  Roan 

N-r of Bathrooms 

Log t m d x r  of rooms) 


WIT OUILITY ............ 

Average Evaluator Ratlng of Apt. Condittm 

Log of Bui (ding Age 

Kttchen Equiprent Provided 

A i r  Condition~ng Provided 

YO Heat i n  Unit 

Y&r of Hazards 

C d i t i m  of C m m  Halls 

*nrcnrrres i n  Bathrooms 

*moit ies i n  Halls 

Balcmicslporchesluindws , 

m i t t e s  per Rwm i n  Other Rooms 


WlLOlNG TYPE ............. 

Single Fmi l y  Detached -

Oqlex or Tw-Family House 

Single Row F m i l y  Hwse 

Xighrlse 


NEIGHBORHCm ............ 

Rural Area 

C m r c i a l  - l rdustr ia l  Act iv i t ies i n  Area 

Abandaud Buildings (Evaluator) 

Abndomd Burldiws ( T e f u n t )  

Cleanliness of Surrarding Parcels 

Scaled Median &cer Ocnp. T r ~ t  

Scaled Median Rent - Renter Occup. Tract 


SMPLE STRATUM .............. 

Hover Stratun 

Observatrons 
Degrees of Freeda 

R2 
Adjusted R2 
Rwt Mean Square Error 
Coefflclent of Varratlon 



i 

HEDONIC RENT EOUATIONS - HOVER SAMPLE 
8Y SITE (NEW YORK) 

HWSINC ' I':-5" oQCSRZ" 

VARIABLE 
lntarcept 

COllOTlCllS OF TENURE .................... 

Heat lnc1udCd in Contract Rent 
T C N T ~Related t o  L ln j l o rd  
L w t h  of Taura (Log o f  months) 

SIZE OF W l l  ............ 

-re fwt per R o m  

Nudmr of Batnrwms 

Log ( h r  of ranrn) 


UNIT WALITY ............ 

Average Evaluator Rating o f  Apt. Conditicn 
Log of Building Age 
Kitchen Equiprrnr Provided 
A i r  C d i t i m i n g  Provided 
No Heat i n  Unit 
N m h r  of Hazards 
CDnditim of  C a m m  Halls 
m i t i e s  i n  Bathranrn 
h i t i e s  i n  Halls 
8alconies/porches/wirxJws 
h m i t i e s  per Roan i n  Other Ranrn 

WILDING TYPE ............. 

Single Fan1 Ly Detached 

Duplex or Tuo-Fsmi Ly House 

Single Rw F a i l y  Haue 

nighrise 


YEIEHBOllHDOD ............ 

Rural Area 
C a m r c l a l  - I r d s t r i a l  Act iv i t ies i n  Area 
Abndomd Buildings (Evalutor)  
A- Bui ldlngs (Tenant) 
C laan l rms of Surranding Parcrls 
Scaled Uedlan Owner Cssrp. Tract 
Scaled lledian R e n t  - Renter Csw. Tract 

Obsarvations 
D e g r w  of F r m 
R2 
AdjuatBd R2 
Roor Mean *re Error 
Coefficient of Variacim 

PARAMETER STANOARO T f i j .  U I  


ESTIMATE ERROR PARAWETER=O 


1448.879 

0 

-119.408 

-31.1386 

-142.451 


0 
0 


-57.0852 

-32.7574 

-8.64582 

1.47414 


0.2556588 



HEDONIC RENT EOUATIONS .MOVER SAMPLE 
BY SITE (NEW YORK) 

CERTIFICATE PROGRAU 

VMIAELE 
I n t s r c w t  

STANDARD 
ERROR 

158.4701 

T FOR HO. 
PARAMETER-0 

COU)TICUS OF TENURE 

neat Included i n  Cmtrwt R a t  
Taure Related t o  Ladlord 
L q t h  of Taure (Log of m t h a )  

s l n  OF wlr-..-....-*.. 
*re F-t per R m 
N m r  of Bathrooms 
log (Mlber of roans) 

UNIT NJALITY .-----.-----
Average Evaluator Rating of Apt. Cwdit lon 
log of Building Age 
Kitchen E ~ i p r r n t  Provided 
A i r  conditioning Prwided 
NO neat in ulit 
N-r of Hazards 
Condition of Comnx, Halls 
m i t i e s  i n  B a t h r m  
Amenities i n  Halls 
8.lcmieslporchcslwin5ous 
m i t i e s  per R o a n  i n  Other Rooms 

BUILDING TYPE .... .......-
Single F a i  Ly Detached 
D~plexor T w - F n i l y  House 
Single Row F a i l y  House 
Highrise 

Rural Area 
Comacrcial . Induotrial Act iv i t ies i n  Area 
AbanJoned Buildinps (Evaluator) 
Abndomd 8ui ldings (Tenant) 
Cleanliness of Surrovding Parcels 
Scaled nedian Omr Occrp. Tract 
Sca ld  Median Rent .Renter Oc-. Tract 

0 
0 

-0.991862 
-38.3128 
-10.0623 
-3.77208 

-0.0877507 

36.81037 
36.47576 
8.999322 
1.%56W 

0.1635321 

-0.027 
-1.050 
.1.118 
-2.803 
-0.537 

0.978tl 
0.3083 
0.2791 
0.0122 
0.5985 

SUPLE STRATW ..-..-.---..--
mnr Stra tm 

Adjusted R2 
Root nean -re Error 
Coefficient of Variation 



VARIABLE 
Intercept 

STANDARD 
ERROR 

T FOR HO: 
PARAMETE2=0 PROB > IT1 

0.2009 

CIIHOTXONS OF TENURE .................... 
Heat Inclujed i n  Contract Rmt 
Taure Related to  Landlord 
L m t h  of T w r *  ( log of m t h s )  

'SIZE OF WIT 

UNIT CUALITY 

Average Evaluator Rat~ng of Apt. qonditlon 
Log of  Bui Ldtng Age 
KI tchm Equipmnt Provided 
A l r  Conditroning Provlded 
No Heat i n  Unl t 
N&r of Hazards 
Ced i t i on  of C- Halls 
m i t i e s  i n  BUhrocmr 
m i t i c s  i n  Hal Lo 
Balcmics/porches/windws 
m i t i e s  p r  Roan I n  Other Roans 

BUXLDING TYPE ............. 
S i w l e  F a i l y  Detached 
Owlex or  Tw-Fmi l v  House 

Rural Area 
C m r c i a l  - I rdust r ia l  Activities I n  Area 
Abardoned Buildings (Evaluator) 
*bandoned Buildings (Tmant) 
Cleanliness of Surrwndiw Parcels 
Scaled Median hncr Occup. Tract 
Scaled Median R m t  - Renter Occup. Tract 

SMPLE S~RATUM .............. 
Mover Stratun 

Otservatlons 
Degras o f  Fr-
R2 
Adjusted R2 
Root Mean -re Error 
Eoafficrent of Varlatlon 



HEDOHIC RENT EQUATIONS . UOVER SAMPLE 

BY SITE (OAKLAND) 


CERTIFICATE PROGWW 
PARMETER STANDARD T FOR HO:, 
ESTIIIITE ERROR PARIIIIETERsO 

VARIABLE 	 . , -
s. lnt t rcept 	

& 

'195.4017 399.2211 0.189 

QIOTICUS OF TEWORE .................... 

W t t t  lrrldcd i n  Cortr8ct. Rent 

1- Rrlateo to  Lnd lord  

L a t h  of Tars (lop o f  smths) 


i 

SIZE OF UNIT ............ 

Square Feet per Rorm 

U+r of B a t h r m  

Log < M k r  of rwms) 


Average Evaluator Ra t iw  of Apt. Cwditim 

Log of Building Age 


, Kitchen Equipnent Provided 

A i r  Cwdi t iming Provided 


* 	 YO Heat i n  Unit 

Wurlxr of Hazards 

Conditim of Cannon Halls 

m i t i e s  in  Bathraam 

m i t i e s  i n  Halls 

Balcmieslporcheslwinjous 
A m n i t i s  per Rcen in Other R?. , 

BUILDING TYPE ............. 

S i d e  Fani l y  Detached 

Dwlex or Tw-Fanily n w e  

Single Row Fanily H w e  

nighrise 


.. 
.Rural Area 0 
c m r c l a l  - l rdust r ia l  ~ c t i v l t i e s  i n  ~ r e a  , -4.019~6 77.3659 -0.052 
~ ~ a n ~ w r d  -9.05867 -0.176Bui ld tws (Evaluator) si.ii435 
Abandoned Bul ld lws ( T w n t )  25. -7 51.06221 0.507 
C l e r n l ~ m s  of Surrovdrw Parcels O.LL92823 18.28473 0.025 
'Scaled nedian hner Occup. Tract .. 1.618521 1 . 5 W  1.065 
Scaled Median Rent - Renter Occup. Tract ' 1.005663 0.6531787 1.516 

W L E  STEAW .............. 

Mover Stratt.cn 

Adjusted R2 
Root Mean Square Error 
Coefficlenr of Varlatlon 

PRW ' IT1 
. -.0.6286 

0.9590 ' 	0.8515 
0.6162 
0.9806 
0.2967 
0.1415 



HEDONIC RENT EQUATIONS - UOVER SAMPLE 
BY S I T E  (MAHA) 

HCUSING VCUCHER PROGRAU 

VARIABLE 
lntarrrpt  

PARAMETER 
ESTIMTE 

-34.755 

STANDARD 
ERROR 

T FOR HO: 
PARAEIETER=O PROS > IT I  

WNDTl,MS OF TENURE..................--
H n t '  Included i n  C m t r u t  R d r t  
T a u r .  Related t o  LndlOI-d 
Lmgth of  T a r e  (log of m t h s )  . 

SIZE OF WIT . . -.-..'-.. . 
*re Feet par R o r  
Y w & r  of Bathroar 
Lag ( W r  of r m )  

UNIT QUALITY 

- ' ~verage Evaluator Ratlng of Apt.' Condition 
Lag of Rut Ldrw Age 
Kitchen Equlpnmt Provided 
A i r  Conditiming Provided 
NO miat i n  un i t  
Y W r  of Hazar& 
Condit im of C a m  Halls 

' Ammities l n  Bathrocms 
lmcnrties i n  Halls 
Balcmia/parches/wirdw 
A m m i t i a  p r  Roan I n  Other R o c a s  
_ _ I  

' 
& 

-20.8293 
-5.24118 
-2.76021 
30.87193 

0 
7.476507 
.-7.85192 
- '1:lm8 

5 .,3%975 
, -2.36641 
- '-27.336 

BUILDING TYPE 

-
sl;a;e Fan i  l y  ~erbched 
Dlplex or Two-Family nouoe 
Sinsla Rw F a r  l y  Hwse 
nlghrls* 

1.591851 
'.-61.4572 

0 
27.06519 

NEIGHB(ZLHOQ)..-...-.-... 
Rural Area 
C~mnrc la t- Ircbrotrlal Actlvlt le3 
~bndonsd Bulldings (Evaluator) 
Abndonsd Bur ldings (Taunt) 
C l m l ~ n e s s  of Surrcuding Parcels 
Scaled nedlan 9 r  cccw. Tract 
Scaled nedlan R e n t  - Renter kcup. 

i n  Area 

Tract 

0 
0 

24.52652 
8.618505 
27.27835 
3.011521 

0.15754~~ 

SUlPLE STRATW .-.----.-..--. 
W Q V ( ~Stratm .4.44361 

Adirated R2 
Rmt Hem +re 
Cwf f ic l rnr  of 

Error 
Variation 



HEOONIC RENT EOUATIONS . HOVER SMPLE 
BY SITE cmmr) 

CERTIFlUTE PRffiRUl 
STANDARD T FOR HO: 

ERROR PIRIIIETER4 
VARIABLE 

Intercept 

CWDTlOWS OF TEWRE .....-.....-----.... . neat l n s l d c d  i n  Cmtrut Rent 0.876-8123 

Taure Related t o  Undlord -71 ,O& 

Lmgth of Tenure (log of m t n s )  -,18..2136 


SIZE OF UNIT ..-----.-.--
Square Feet per Rocm . -0.0798345 

N d r  of Bathrwms 83.97216 

Log ( W r  of rwms) 58.8634 


WIT UIALITY .-----.-.--.-
Average Evaluator Rating of Apt. Cu-dition -10.8034 
Log of Building Ape 9.739347 

-XfCcher~Equipwnt Provided 3.235994 

A i r  Conditioning Provided 34.65249 


'YO neat i n  Unit ., 0 

Umber of Hazards .-37I7592 

Condition of Com~on nai ls 15.62852 

m i t i e s  r n  Bathroomr 11.98m 

& i t r e  in Halls 0.04994129 

Balcmia/porcha/wirdous -10.2672 

Aaentties per Rocm i n  Other Roam -21.6432 


BUIWlWG TYPE .--.--.----.-
Single Fmr Ly detached 65 A7938 

Duplex or Two-Fmily Hcuse 103.7419 

Single Rw Fanily Hwse 0 

ntghrtse 11 1.2854 


Rural Area 0 

Cowrrcial - l n l t s t r i a l  Act iv i t ies i n  Area -88.8171 

Abnbandard Bulldims (Evaluator) 19.09621 

Aba;doned Bui ldifis (Taunt) -29.3096 

Cleml imss of SurrarrJing Parcels 19.0519 

h i e d  Median hncr Ocap. Tract 0.7716L-58 

Scaled nedian Rent - Rater  Occup. Tract 0.05912491 


Adjusted R2 
Root Mean Square Error 
Coefficient of Varlation 



HEDONIC REUT EQUATIONS - UOVER SAMPLE 
8Y S I T E  (PITTSBURGH) 

HUJSING VWCHES PROGRAM 

VARIABLE 
PARAMETER 
ESTlMTE 

STANDARD 
ERROR 

T FOR HO. 
PWETER=O 

Intrrcept 420.968 ,204.5535 -4.013 

CO(OTIOIIS OF TENURE .................... -. - .._I I .  

Heat i n c l u a d  in Cmtrxt Rent 
T a r r r  Related to  L d l o r d  

16.39178 
-3.2'3.99 

Lmptb of T a r r e  (1-og of mmths) 
- - - ,

sriE OF WIT ............ 
A ~ 

.37.32123 . . -
Square F u r  pr R a m  
I I h r  of Bathrcms 

1.118677 
55.50051 

L w  t w r  of 

u ~ r iWALITY ............ 

roans) 
.'.! . 

154.431 -. 

Average Evaluator Rating of Apt. Condit im 
Log of Bul Ldinq Age 
Kitchen Ewiprent Provided . .* 
Air. Condit lmr~.Provided -...-
No ~ & ti n  Unrt 
~ h rof Hazards, 
Condit im of C m Hat Ls 
M i t i e s  i n  Bathroans 

- t  . . 

. . 
- .  

Ammities i n  Halts 
B a G m i e ~ / ~ o r c h e s ! u i ~  
*meni t is  pcr R a m  i n  Other , 

WILDING TYPE ............. 
,, 

Single Fapily Detached 
Duplex or Tw-Fanlly House 
Single R a F m i l y  House 
Highrite ." 

9.470212 
62.56692 
35 29869 
20.23781 

NElGHwHm ............ ,-

Rural Area 
C m r c l a l  - I d u s t r i a l  Act lvt t ies i n  Area 
Abandoned Buildings (Evaluator). 
Abanjoncd Buildings (Tenant) ;- ; 
Cleanl rms of Surrovding Parcels . 
Scaled Median Omr Occlp. Tract : 
Scalrd Iladian R e n t  .Renter Occup, Tract . . .  . . .  

SAHPLE STRllUM . , .............. 

-- 

0 
0 

8.&9359 
-5.9L687 
14.07713 
-2.04967 

0.1657024 

. z 

. 

Mwer S t ra tm 9.410309 

O~CMCIC& 
Degree$ of Freedom 
R2 
Adjusted R2 
Root Mean Square Error 
Coefficient of Varlatlon 



HEOONIC RENT EQUATIONS . MOVER SAMPLE 
81 SITE  (PITTSBURGH) 

CERTIFICATE PQOGRAM 

PARMETER 
VARIAELE ESTIMATE 

Intercept q82.9199 

COlDTlQIS OF TENURE...-......-......-.-
f M a t  lncludcd i n  Contract Rmt 12.35137 

TarJre Related to  Lud lord  30.0757 
L q t h  of Taarre (Log of m t h s )  1.175455 

SIZE OF WIT-.--....-.--
-re Feet per Roan - 0.2046648 
Nurk r  of Bathrams -26.6158 
Log (mhxr of rwms) . 177.4153 

UNIT WALlTY 
. --..--..--.-

Awrwe Evaluator Rating o f  Apt. Cwdit ion - 2.911479 
Log of Bul [ding Age 23.08103 
Kitchen Equiprent Provided -26.9768 
A i r  Cwdi t lming Provided 3.0233R 
YO Heat i n  Unit 75.51883 

~Wvkcr of  Hazards . 
-13.344 

COnditlon of C m Halls - 13.93953 
l m n i t i e s  i n  Barhr- ' -9.11953 
lmnitin in Halls 13.51834 
Balcmiesl~rcheslwindous 8.8W85 
Ammities p r  Roan i n  Other Rwms -10.9252 

WILDING TYPE --....------. 
Single Fanily Detached .6.66992 
Owlex or Two-Family Hwse -20.9278 
Single Row F m i l y  H-• 1.020753 
Highrise -18.3543 

Rural Area 0 
C m r c l a l  - I ~ t r l a lActivities i n  Area 13.275% 
AbanJeoed Bulldinas -.(Evaluator>.- ...-.-., -2.18729 

' ~ b a n ~ o n d  .~ u i l d i n g s  (~cnsnt )  * -19.2898 
Cleanlimss of Surrwnding Parcels -1.58398 
Scaled Median owner Occup. Tract 0.3640517 
Scaled nedian Rent - Renter Occup. Tract 0.1129383 

W L E  STRATUII ---------.-.--
Mover Stratm 

ObServatimS 
Degrees of F r n d a n  

R2 
Adjusted R2 
Root neon Square Error 
Coeff icrmt of Varlatlon 

STANDARD T FOR HO: 
ERROR PARAnETER=O 

159.288 -0.521 



HEOUNIC RENT EQUATIONS . MOVER 
BY SITE (SAN ANTONIO) 

HWSING VWCHER PROGRAM 

SAMPLE 

VARIABLE 
Intercept 

PARAMETER 
EST lMATE 

54.457 

STANDARD 
ERROR 

146.2095 

T FOR HO 
PARAMETER=O 

-1.056 

CWlOTlMlS OF TENURE .................... 
~ e a t  lnctuded in Contract R e n t  
T m r e  Related t o  Lardlord 
Length of Taur* (Log of nmthr) 

SIZE OF WIT ............ 
*re F e t  pr Roaa 
Y h r of B a t h r m  
Lcg (rnnter of  roons) 

UNIT WALITY ............ . 
Average Evaluator Rating of Apt. Corditlon 
Lcg o f  Building Age 
Kitchen Equiprent Provided 
A i r  COrdittming Provided 
YO Heat i n  Unit 
VrnCrr of Hazards 
Corrlftion of ~armnHalls 
Lmnit ies i n  Bathroons 
A m m ~ t ~ e si n  HalLs 
Balconies/porches/uirdars 
m i t i e s  per R o a n  i n  Other Roons 

0.6750265 
4.51682 
4.91054 

11 .701r24 
-9.50635 
40.95492 
13.7154 
-7.2279 

26.75319 
18.12575 
-79.3324 

WILOING TYPE ............. 
Single Family Detached 
Duplex or Two-Family Hwre 
Single Rou Family Hwre 
Highrlse 

NEIGHBORIKXX) ............ 
Rural Area 
CcnmcrclaL - Industrial Act iv i t ies i n  Area 
Ah&md But Ldlngt (Evaluator) 
AtmbsnJomd Buildings (Tenant) 
C l e m l ~ m r  of S u r r d i n g  Parcels 
Scaled Median Omr Occup. Tract 
Scaled M i a n  Rent . Renter Occup. Tract 

0 
75.14556 
-24.9227 
25.08413 
22.99274 

0.42%'25 
-0.0926589 

SMPLE S T R A W  .............. 
m a r  St ra tm 

Ot6erv.tIorU 
Dejrees of 
R2 

F r e d  

Adjusted R2 
Rwt Mean Square Error 
Coeff ic~ent of Variation 



HEDONIC RENT EOUATIONS - HOVER SAMPLE 
BY S I T E  (SAW ANTOWIO) 

CERTIFICATE PROGRAn 

VARIABLE 
Intercept 

PAMETER 
ESTIMATE 
62.265% 

STANDARD 
ERROR 

98.24657 

T FOR HD: 
PARAIIETER=O 

0.63 

U)WDTIQ(SOF TENURE .................... 
Weat IIxLWin Contract R a t  
Taure Related to  Ladlord 
L w t h  of Taure (log of m t h r )  

SIZE OF WIT ............ 
*re Feet pr  Room 
Wdmr of Bathrwms 
Log (Mber of rooms) 

UNIT WALITY ............ 
Average Evaluator Ratlng of Apt. C a d i t i a ,  
Log of But Lding Age 
Kitchen Equiprent Provtded 
A i r  Conditioning Provided 
NO Heat i n  Unit 
nI.O.r of Hazards 
Ecndition of C a m m  Halls 
A a a i t l u  i n  B a r h r m  
Aamities i n  Halls 
B.lconies/porches/uindws 
&umitlu pr  Room i n  Other R m 

BUILDING TYPE ............. 
Single F a i l y  Detached 
Duplex or Two-Fwily House 
Single Rw Fml l y  House 
Highrlse 

Rural Area 
Ccnrrrc~al- I d t r i a l  Act iv i t ies i n  Area 
L m d c a d  ~ u iLdings (Evaluator) 
*bsrdoned Bul ldings (Tenant) 
CLeanLiness of Surroundifq Parcels 
Scaled Median i)wmr Oscup. Tract 
Scaled Hedim Rent . Renter Occtq. Tract 

40.01614 
27.72631 
-21.2979 
15.58154 
-6.9524 

0.5053335 
-0.0633123 

38.86617 
17.34404 
35.45949 
28.03025 
6.605885 

0.1823131 
0.1223769 

1.030 
1.599 

-0.601 
0.556 

-1.052 
1.048 

.-0.517 

WPLE STRATW .............. 
Hover Stratm 

Otaervatiom 
Oegrm of Freedna 
R2 
Adjusted R2 
Rmt Hean Square Error 
Coefficient of Varlation 

PRO0 > I T 1  
0.5293 

0.3085 
0.1166 
0.5510 
0.5809 
0.2980 
0.3001 
0.6073 



HEDONIC RENT EQUATIONS - HOVER SAHPLE 

BY S I T E  (SEATTLE) 


WSINC VCUCHER PRCGW 


STANDARD T FOR HO: 
ERRCR PMETER4VARIABLE 

Intercept 318.6987 0.558 

COllDTIQlS OF TEMJRE .................... 

Heat IncluJed i n  Centrut R e n t  

Tarrre Related t o  L d l o r d  

Langth of T w r e  (log of smths) 


SIZE OF UNIT ............ 

Square Feet per R o a n  

Wunber of Bathrocms 

Log (fnrhr of rooms) 


UNIT WALITY ............ 

Average Evaluator Rating of Apt. Ca-ditim 

Log* of Bui Lding Age 

Ki t h e n  Equiprnt Provided 


- Air-Cod i t im ing  Provided 

YO Heat i n  Unit 

Whr of Hazards 

Ca-dition of C- nalls 

&mi t ies  in Bathroam 

Ammrties in Halls 

Balcmin/~rches/uinjows 

m t t i e s  per Roon i n  Other Rooms 


WlLDlNC TYPE ............. 

Single Fanily Detached 

Duplex O r  Tw-FmJ l y  House 

Single Row Fsnily House 

Highrise 


WE~GHBORROQ)............ 

Rural Area 

Cmmrcial - I d u s t r i a l  Activit ies i n  Area 

Ahndooed BuiLdrngs (Evaluator) 

Ab8rdmed Buildings (Tenant) 

Cleenlimss of Surrwndim Parcels 

Suled Median (Xmr &cup. Tract 

Scaled Median R e n t  . Renter &cup. Tract 


SWPLE STRAW% .............. 

Mover St ra tm 

ObsewatIan 
Degrm of Frrrdaa 
R2 
Adjusted R2 
Root Mean Square Error 
Coeffic~ent of Variarton 



HEDONIC RENT EOUATIONS . MOVER SAMPLE 
BY SITE (SEATTLE) 


CERTIFICATE PROGRAM 


T FOR no: 

VARIABLE PARMETER=O 


Intercept 


eeXB)TIWS OF T E U E  
.................... 

H n t  lnclukd in Contract Rent 

Taure Relatad to L d l o r d  

L m P R  of Tenure (1- of sonths) 


SIZE OF W I T  
............ 

Square Feet per Room 

N m k r  of Barhrwms . 
Log ( W r  of roans) 


UNIT WALIPY 
............ 

Averwe Evalutor Rating of Apt. Cawlition 

Log of Building Age 

Kitchen Equipncnt Provided 

Air Conditioning Prwidcd 

NO neat in Unit 

Wrnirr of Hazards 

Cmdition of C a n n m  Halls 

Aaaities in Bathrocms 

Amenities in Halls 

B.Lconies/p3rches/wirdous 

m i t i e s  per Roan in Other Rams 


BUlLDING TYPE 
............. 

Sing11 Fanily Detached 

Duplex or Two.faniiy Hwse 

Single Rw Fanily nwse 

Highrise 


Rural Area 0 

Comrrrcial - If&strial Activities in Area 355.596L 

AbenJwnd Buildings (Evaluator) 45.56297 

Abandwnd Bur Ldings (Tenant) .2.51295 

Clesnlinass of Surranding Parcels -3.7225 

Scaled Wediw O m r  OCCW. Tract 1.562565 

Scaled Wedisn Rent . ~enicr kcup. Tract 0.5206422 


W L E  S T R A W  
.............. 

Hover Stratun 


otservatrom 


Degrees of Freedom 

R2 
Mjusted R2 

Root Hean Square Error 

Coefflcrent of Varratlon 




APPENqIX F 


SUPPLEMENTARY TABLES 




TABLE F. 1 

FULL SAMPLE RECIPIENT RENTS 
(National Projections) 

Gross Rent 

Housing 
Voucher 
Program 

Housing 
Certificate 

Program Difference 

t-Statistic 
for 

Difference 

Mean $503.02 $476.50 $26.12 

Within-PHA standard 
error 

$ 4.33 $ 3.54 $ 5.59 

Total standard 
error 

$ 28.60 $ 28.69 $ 7.15 

Contract Rent 

Mean $445.06 $421.59 $23.47 

Within-PHA standard 
error 

4.07 3.21 5.19 

Total standard 
error 

29.17 31.35 8.20 

* = 

* = 

+ = 

Significant at 0.01 

Significant at 0.05 

Significant at 0.10 

level 

level 

level 



DETAILS OF DISTRIBUTION OF RATIO OF 

GROSS-RENTTO FMR~OR-PAYMENTSTANDARD^ 


(Backup to Figure 2.3) 


Housi'ng. ' .. Housing 
- - VoucheF-- .a>--Certificate 

Program Program 

Ratio < 0.4 6.9 6.1-
.4 < Ratio -< 0.45 

0.40 < Ratio -< 0.50 

0.50 < Ratio -< 0.55 

0.55 < Ratio 2 0.60 
0.60 < Ratio 2 0.65 
0.65 < Ratio -< 0.70 

0.70 < Ratio -< 0.75 

0.75 < Ratio -< 0.80 

0.80.< Ratio -< 0.85 

0.85 < Ratio -< 0.90 

0.90.< Ratio 2 0.95 
0.95 < Ratio -< 1.00 

1.00 < Ratio -< 1.05 

1.05 < Ratio -< 1.10 

1.10 < Ratio -< 1.15 

1.15 < Ratio -< 1.20 

1.20 < Ratio -< 1.25 

1.25 < Ratio -< 1.30 

1.30 < datio -< 1.35 

1.35 < Ratio -< 1.40 

1.40 < Ratio -< 1.45 

1.45 < Ratio -< 1.50 

1.50 < Ratio -< 

,a~istributionsare weighted to national projections. Percents may not 
add to 100 because of rounding. 



TABLE F.3 
. -

FULL SAMPLE CHANGE'IN CONTRACT RENT 

(National Projections) 


Housing Housing t-Statistic 
Voucher Certificate for 
Program , Program Difference Difference 

Pre-Program Contract 

-Rent 
Mean $248.97 $244.34 $4.63 

Wi thin-PHA 
standard error 


Total standard 

error 


Recipient Contract 

Rent
-
Mean 


Within-PHA 

standard error 


Total standard 

error 


Change in Contract 

-Rent 
Mean 

Within-PHA 
standard error 


Total standard 

error 


** = Significant at 0.01 level 

* = Significant at 0.05 level 

+ = Significant at 0.10 level 



TABLE F.4 

~ 
FULL SAMPLE CHANGE IN CONTRACT RENT FOR MOVERS AND STAYERS 

Within-PHA Total Error 

Housing HousIng t - s t a t i s t i c  t - s t a t i s t i c  
Voucher ' 'Certificate -for fo r  
Program -. Program Difference D~f fe rence  Dif ference 

Recipients Who Stay In  
T h e ~ r  Pre-Program U n ~ t  

,-

Pre-enrollment contract $326.08 $315.30 $10.78 1.15 
ren t  

Recipient contract r en t  398.43 381.70 16.74 2.04' 

Change i n  contract ren t  72.38 67.69 4.69 0.48 

Within-FHA t - s t a t i s t i c  10.17** i0.20** 
fo r  change . ,, 
Total er ror  t - s t a t i s t ~ c  4.44** 4.00" 
fo r  change 

Recipients Who Move From 
Their Pre-Program Units 

Pre-enrollmentcontract 1216.03 $212.99 $3.04 0.37 
r en t  

Recipient contract ren t  462.70 435.15 27.55 4.25** . 

Change i n  contract ren t  247.00 222.67 24.33 2.53' 

Within-PHA t - s t a t i s t i c  35.29'' 33.89** 
for  change 

Total e r ro r  t - s t a t i s t i c  14.22" 10.68" 
fo r  change 



TABLE F.5 

INDIVIDUAL SITE ESTIMATES OF PRICE DIFFERENCES--ALL RECIPIENTS, POOLEO LINEAR REGRESSION 

Di f fe rence i n  Rent 
Associated w i th  O ~ f f e r e n c ei n  Hous~ngVoucher P r ~ c e s  

Average Contract Rent - . Evaluated a t  Evaluated a t  
- Hous~ng C e r t ~ f l c a t e  Housing Voucher Pr lces  C e r t i f i c a t e  Program Pr lces  

Voucher Program Program -Mean S.O.- Mean- S.O.-
Atlan ta  41 1.58 368.74 6.79 9.92 39.41** 9.70 

LOS ~ n ~ e i e s  554.51 549.08 22.24 14.28 4.62 12.73 

Minneapolis 457.56 431.14 33.69** 9.70 17.23 9.17 

Hontgmery Cty. 583.17 564.87 5.55 13.75 12.02 12.37 
L(D 

New York C t t y  405.58 361.32 33.69* 15.64 34.86* 14.01 

Oakland 588.63 552.61 64.03" 15.21 74.45" 14.36 

$ 

h a h a  312.18 312.00 -5.42 8.10 6.14 7.59 

P i t tsburgh 340.75 309.45 19.51* 7.77 26.73** 7.57 

San Antonlo 369.70 352.41 19.32' 8.43 10.36 7.60 

Sea t t l e  400.81 378.27 20.33$ 11.60 16.48 10.54 

** = S i g n i f i c a n t  a t  0.01 leve l  

= Significant a t  0.05 leve l  

+ = S i g n l f t c a n t  a t  0.10 leve l  



TABLE F.6 


INDIVIDUAL SITE ESTIMATES OF PRICE DIFFERENCES-- 

MOVERS, SEPARATE MOVER LINEAR REGRESSION 


Difference in 
Real Housing 

Average Contract Rent Evaluated at 
Housing Certificate Housing Voucher Prices 

Voucher Program Program Mean- S.D.-
Atlanta 414.10 369.54 8.99 9.76 

Los Angeles 571.13 563.21 9.99 26.07 

Minneapolis 

Montgomery Cty. 
MD 

New York City 

Oakland 

Omaha 

Pittsburgh 

San Antonio 

Seattle 
12.28 

** = Significant at 0.01 level 

* = Significant at 0.05 Level 

+ = Significant at 0.10 level 



TABLE F.7 

lNDlV lDUAL SlTE EST1MATES OF PRICE Dl  FFERENCES--MOVERS, POOLED LINEAR' REGRESSION 

, . 

D i f f e rence  I n  Rent 
Associated w i t h  Difference i n  Hous~ngVoucher P r t ces  

Average Cont rac t  Rent Evaluated a t  Evaluated a t  
Hous Ing ~ e r tIf lcate. Housing Voucher P r i c e s  C e r t ~f i c a t e  Program P r t ces  

Voucher Program Program- Mean -S.O. -Mean -S.D. 

A t l an ta  414.10 369.54 9.63 9.73 40.22** 9.83 

Los Angeles 571.12 563.21 20.15 17.44 8.12 17.09 

Minneapol is  485.64 941.86 27.96** 9.90 39.31** 10.93 , 

Montgomery Cty. 601.14 574.43 17.30 15.53 25.18$ 13.79 
MD , ,, , .. ~ 

New York C l t y  466.03 393.72 52.02s 20.87 67.78** 18.77 

Oakland 608.76 566.55 63.67" 17.73 82.84** 17.79 

hnaha 330.12 328.21 2.35 10.25 10.73 9.56 

P i t t sbu rgh  356.68 315.15 32.02** 9.38 42.95** 9.08 
* 

San Anton lo  370.79 354.83 13.44 8.99 4.85 . 7.89 
- 8 

' S e a t t l e  413.87 394.26 24.65 15.52 22.98$ 13.05 
I .  

** = Significant a t  0.01 l eve l  

= S i g n ~ f ~ c a n ta t  0.05 l eve l  

+ = S i g n l f ~ c a n ta t  0.10 leve l  



I 

TABLE F.8 


INDIVIDUAL SITE ESTIMATES OF PRICE DIFFERENCES-- 

STAYERS, POOLED LINEAR REGRESSION 


Difference in 
Real Housing 

Average Contract Rent Evaluated at 
Housing Certificate Housing Voucher Prices 

Voucher Program Program -Mean -S.D. 

Atlanta 383.67 365.50 -4.62 31.83 


Los Angeles 519.73 516.12 27.63 25.05 


Minneapolis 416.30 414.59 42.594 , 19.24. 
Montgomery Cty. 517.14 534.84 -31.36 . 26.51 
MD 

New York City 373.32 343.79 23.77, 21.69 

Oakland 521.09 474.31 72.06** 22.53 

Om'aha 268.62 278.50 -21!63$ 12.64
I 

Pittsburgh 304.36 289.96 -21.47 . 15.42 

San Antonio 359.67 325.40 84.93** 26.84 

Seattle 366.88 339.12 9.87 16.20 
I 

** = Significant at 0.01 level 

* = Significant at 0.05 level 

+ = Significant at 0.10 level 
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