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EXECUTIVE SUMMARY

This report compares the housing occupied by recipients in the Housing
Voucher and Housing Certificate programs. It is based on evaluations of the
housing of approximately 900 recipients in each program, spread over 10 large
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 PHAs 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 tﬁé 10 housing
evaluation PHAs based on PHA si1ze and the region of the country in which they
were located. Thus the results are reasonable rather than scientific projec-

tions for all large PHAs.

Both the Housing Voucher and Ce:fificate Programs offer low—income
households assistance in renting units im 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 HUD. The two programs differ in the way in which they determine

housing assistance payments and in their funding mechanisms.

The Housing 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 units
with rents that either exceed the HUD-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




chosen by the family. Because 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 standards, and is not lim-

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

In the Certificate Program, the tenmant 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.l

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 limitg
allowed by the program, while 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 units with slightly

higher gross rents than Certificate program recipients.

1if a recipient's gross rent is very low, the Housing Voucher
assistance payment 1s 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, {t is more difficult to compare the actual housing obtained by
recipients. We did this in 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 whether 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 local 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 wvalue 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 neighborhocod. 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 2.3)

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 obtained 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)

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-program 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)

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)

The lack of any large difference in housing between the two pro-—
grams is confirmed by detailed examination of unit and locational
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 statistically 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 characteristiecs 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)

Averaging the results for the two programs, non-minority 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 4.25A, 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 1960's, HUD began to develop a different approach. Under
the Section 23 Leased Housing 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. Subsegquent 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 asaistance payments to 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,

lthe 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 di%ficulty 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 tg 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.l

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 undgr 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).?

(Y

In addition, PHAs have some flexibility in allowing individual excep-
tions to the FMR ceiling.

2‘I‘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 payment) be at least
10 percent of gross income. The Certificate program assistance payment is
similarly limited by a requirement that the tenant contribution be the larger
of 30 percent of net income or 10 percent of gross income).

- - - - — N
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. To make this description more concrete, in the most common case the

two programs differ as follows!

Comparison of ?ayments in Prototypical Case .

- Certificaté Program

Tenant Contribution

+

30 percent of income

>

ity

Program Paynent - FMR minus 30 percent
of income, but.if
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.

+

Limits on Rent Reascnable and less
: - = than the local FMR

-

e -

3

Housing Voucher Program

30 percent of income,

but if gross rent is less
than the local Payment * ..
Standard, then the tenant
contribution i3 reduced by
the amount of the differ-~
ence, whereas if gross rent
exceeds the local Payment
Standard, then the tenant
contribution 1s increased
to make up the difference.

Payment Standard-minus
30 percent of income

None

Special cases and variations aré-described in Chapter 2 and Appendix D,-

However, the main points should be clear.

Both programs share an underlying

common tenant contribution 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.. In the

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

dard accrue to the tenant, and no limitations are placed on rent. _ .

- The’absénce of restrictions on rent in the Housing Voucher Program

LR

offers recipients greater flexibility and responsibility in selecting units,

and neighborhodds. 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
i . ’ !

success of program applicants in becoming recipients, the type and quality of

housing obtained by recipients, and both recipient and program costs.

_.Section 207 of the Housing and Urban/Rural Recovery Act of 1983, P.L.
98-£81, authorizes HUD to conduct a Bousing Voucher Demonstration in order to
test the desirability of a Housing Voucher Program. There are two components
to this ?emonstration: a component supporting a rental rehabilitation demon-
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 "“freestanding" component. The
Freootanding 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 otatewide PHiAs. The 18
urban PHAs are a stratiﬁied ranoom samp;é of all larger, urban PHAs.l In
gddétion, 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 HUD.

' H

Analysis of the Freestanding Housing Voucher Demonstration is based on
direct co;porison of ocutcomes and costs for about 4,000 Housing Voucher recip-
1ent slots and 4, 000 current Sectlon 8 Certlflcate Program reCLplent slots,
spread across the 20 Demonstrat1on PHAs. 1In each PHA, appllcants for the Secx
tlon 8 Exlstlng program are randomly assigned to either the Section 8 Housing
Voucher Program or the current Section 8 Certlflcate Program. Certificates
included 1n the Demonstrat1on sample were flagged to separate them from the
rest of the PHA's Certlfzcate Program. Data on both Housing Voucher and
flagged Certificate famllles are taken. from PHA operating records, using

special forms designed for the Demonstration, These data were supplemented by

1The sample of PHAs was drawn for HUD by Westat. See Dietz, et al.,
for further details. - e
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information from external sources such as the Census and American Hdusing
Survey, as well as by housing inspections for a sample of recipients in each
program. Information was also collected on Demonstration PHA administrative

costs and procedures.,

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

Housing 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 spent in shopping may lead people to pay different
amounts for the same housing. The first question, then, ig whether recipi-
ents, on average, are getting better housing for higher rents--that is, the
extent to which differences 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

11



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 in 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 associasted with omitted characteristics can be
asgsessed 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 guality standards. Differences in housing beyond these standards may

involve more space, better quality of construction or finish, special ameni-

12



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 k

along many%of these dimensions. In addition, for a limited set of character-
isticg, we can compare recipient housing with the housing they occupied before

joining the program.

In reviewing specific features of recipient housing, special concern
attaches to the extent to which recipignés use the opportunities affog§ed 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. The measures 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

megsure,

Samples and Data Used In This Report

The core data for this report comes from evaluations of recipient
units conducted by staff of Research Triangle Institute, under subcontract to
Abt Agsociates. 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 sample 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

= - - - + l'
two programs as of June 1987, Recipient selection was stratified according to
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whether recipients had moved from or stayed in their pre-program unit. The
evaluations themselves were conducted between August 24, 1987 and January

. ta

1988. - ’

.
o

__As noted earlier, the Demonstration PHAs consisted of 18 urban PHAs
and 2 statewide PHAs. The 18 urban PHAs were a probability sample of all
larger urban PHAs and results for this sample can be extrapolated to all
1arge; urban PHAs. The 10 PHAs chosen for housing evaluations were not a
probability sample of the Demonstration PHAs. Only some of the Demonstration
PHAs had large enough recipient samples to provide the minimum number of
observations necessary for estimation of hedonic indices within each site.

The housing evaluation PHAs were chogsen from among thege to provide & reason-
able mix of PHA sizes and regioms. 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
cburse, 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
Demonstratiog sémple 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.
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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, ethnic, 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; ‘gppendix C presents the details of
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.
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CHAPTER TWO

RECIPIENT RENTS

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 assoclated with real differences in recipient housing.

The basic findings are as fpllows. Over two-thirds of the recipients
in both programs moved from their pre-program unit (either 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 2} percent higher
in the Certificate Program. Recipient rents in the Housing Voucher Program
were $15 per month, or & 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.

2.1 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 renthl 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 assistance payment) and the amount to be

paid by the tenant (the temant contribution).

The central difference between the two programs ig in the way in which
they determine the size of housing assistance payments. Under the Certificate
proéram, 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.l 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

The 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.

.
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1

HUD 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.

PREAY

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 differeut. The
Certificate program ties assistance payments directly to gross rent in order
to maintain a program determined tenant contribution and limits the aﬁéistance
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
increases dollar for dollar with reciglent 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 beging 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 (thé Payment Standard minus 30

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

.

lpHAs 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 tenmant) must be less than the FMR schedule of rents by unit size and
type establighed 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 units 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.
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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 income (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 contribution
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 contribution 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 FMR and Payment Stanégrd of
$450 per month. The Certificate program sets the temant contribution-at
$150;l 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_

lynar 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
AND TENANT CONTRIBUTIONS
AT VARIOQUS RECIPIENT RENT LEVELS

Housing Voucher Program

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

Tenant Contribution

{Rent) - (Housing Asstistance Payment)

L]
Except that the housing assistance payment s reduced 1f the tenant contribution 1s less than 10
percent of gross 1nhcome. B .

Housing Certificate Program

Tenant Contribution The larger of 30 % of Net income, 10 percent of Gross Income,
- or welfare rent

[

Housing Assistance Payment (Bross Rent) - (Tenant Contribution)

Except that rent must be tess tharn FMR (excepticns to 1.1 times FMR).

Exampie _
FMR =8$450/month
Payment Standard = 450/month
Gross Income = 660/month '
Net Income ' = 500/month
1. Gross Renf = $400/Month
Hous'ng Voucher Program Housing Certificate Program
Housing Assist. Pay. = $450 - (0.3)(500) = $300 Tenant Contribution = (0.3)(500) = $i50
Tenant Contribution = $400 ~ 300 = $100 Housing Assist. Payment = $400 = 150 = $250
2. Gross Rent = $450/month
Housing Voucher Program Housing Certificate Program
Housing Assist. Pay. = $450 - (0.3)(500) = $300 Terant Contribution = (0.3)(500) = %150
Tenant Contribution = $450 - 300 = $150 Housing Assist. Payment = 450 - 150 = 3300
3. 6Bross Rent = §$500/Month
Housing Voucher Program Housing Certificate Program

Unit cannot be
Housing Assist, Payment = $450 - (0.3)(500) = $300 rented at this

rent level.
Tenant Contribution = $500 - 300 = $200
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month and the tenant then pays the difference between the gross rent and the

assistance payment (in this case $100).%

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.: 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

monthe.

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.Z

The recipient’'s out—-of-pocket payment for gross rent is simply the
difference between the recipient's gross rent and the housing assistance ﬁay—
ment. 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
ig 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,
asgsistance payments stop increasing and any further increase in gross rent is

paid by the recipient.

1But 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).

214 fact, 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 1t 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
expensive housing would not reduce their own tenant payment. Similarly, Hous-
ing Voucher recipients who move would be expected to lock for units with gross
rents at least as large as the "cormer 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 Cerglficate program, they
are likely to be more dispersed. In fact, as discussed further in Section 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. !

The average gross rent paid by sampled recipients in the Housing
Voucher program was about $23, or 5 percent higher than the average gross rent

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

lrwo 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.

2The 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.
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TABLE 2.2
RECIPIENT RENTS?
(National Projections)

Housing Housing _t-Statistic
Voucher Certificate for
Program Program Difference _Difference
Gross Rent
Mean $503.98 8478.86 $25.12
Within-PHA standard 4,47 ¢ 3.61 5.75 T 4 3 7%%
error :
Total standard 28,35 28.92 5.75 4 37w
error
Contract Rent - e
Mean $448.99 $424.00 $24.99
Within~PHA standard 4,01 3.22 S.14 ~ 0T 4, 86%%
error -
Total standard 30.32 31.51 5.42 ‘4, Bl
error !

[P

8Estimates are for sample with complete data for hedonlc'
regressions., For complete sample, see.Appendix F. :

*% = 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-PHA standard error for Housing Voucher recipients of 4.47, which is
about 24 percent larger than that for Certificate recipients, despité roughly

equal sample sizes. . ,

1l

¥ [
! 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 considering the difference between recip—
ient rents in the program and their|renfs 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 included.in the rent.

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

than pre-program rente¢ in the Housing Voucher Program and 72 percent, or $177

17t should be noted that FMRs change over time and do not always equal
the Payment Standard in effect at the same time.

‘ZEzamination 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 rents reported for Housing Voucher rebipient§, who face no limit on allow-
able rent. : -7 N
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Figure 2 2

istinbution_of FMR'

30

‘B‘ Housing Voucher *
Recipienis

—~ Housing Certficate
Recipients

0.4 0.6 0.8 1.0 1.2 1.4 1.6

Rent/FMR

* Values below 0.6 ‘are not shown. The‘top 1 percent of the distubuhén

in each program is excluded. For details see Appendix F, Table F.2. .1
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per month, higher in the Cer;ificate Pi'ograrn.1 The $21 larger increase in the
Housing Voucher Program is statistically significant, although modest in
contrast to the total increase in both programs. Combined with very slightly
(and not statistically significantly) higher pre-program rents in the Housing
Voucher Program, it results in Housing -Voucher recipient contract rents that
weré“§25 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 further illustrated by comparing the actual change in recipient
rent with- the change 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. average Housing Voucher rents, we also expect that we will find that

some recipients increased their rent by more than this difference.

5 -

11t should be noted that these changes in contract rent may be much
larger than the changes caused by the program. The Housing Allowance Demand
Experiment provided strong evidence that existing housing programs could “to
some extent tend to attract recipients who were about to move to higher rent
units withéut-the program. Because of this,’simple calculation’of -changes in
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 rec1p1ents
living in standard housing, but no selection effect on the change in expendi-
tures (see Kennedy (1980), p. 176ff. and Frledman and Wexnberg, Appendzx IX)

i
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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 Rentb

Mean

Within-PHA
standard error

Total standard
error

TABLE 2.3

CHANGE IN CONTRACT RENT?

(National Projections)

Housing Housing
Voucher Certificate
Program Program
$250.67 $246.88
4.78 5.00
22.19 23,38
$448.,99 | $424.00
4,01 ) 3,22
30.32 ¢ 31.51
$198.47 $177.28
5.43 - 5.26
22,97 23.20

3Estimates are for sample with complete data for hedonic
regressions. For complete sample, see Appendix F.

t-Statistic

for |
Difference Difference
3.78
6.92 0.55
6.92 0,55
$24.99
5.14 4, 86%%
5.42 4,6]1%*
$21.18
7.56 2. 80*
7.56 2.80%

bChange data may notiequal difference between program and pre-program
levels due to missing values.

kxd

.3
]

+
1]

‘Significant at 0.01 level

Significagt at 0.05 level

Significant at 0.10 level
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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 difference, with ratios varying between 0.85 and 1.08., In the Housing
Voucher program, the mean and median ratics 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, recipients 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.
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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 1.06 1.00
Inter-quartile range 0.86 to 1,28 0.85 to 1.08

4The table only shows values for the 96 percent of recipients who had
pre—program contract rents below the relevant FMR or Payment Standard.
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. AR
Houstng
.~ Voucher
Program

Percent of Recipients
Who Move v

Recipients Who Stay In
Their Pre-Program Unit

Pre-anrol iment contract
rent,

Recip:ent,contract rent
Change in centract rent ¢

Within-PHA t-statistic
for change

Total error t-statistic
for change

=4 !
Rec:pients Who Move From
Their Pre-Program Un:its

Pre-enrol lment contract
reat 5

Recipient contract rent
Change in contract rent?

Within-PHA t-statistic
for change

To?alrerror t-statistic
for change

TABLE 2.5

CHANGE IN CONTRACT RENT FOR MOVERS AND STAYERS

Within~-PHA Total Error
Housing - +-statistic t-statistic .
Certificate for for
Program Difference Difference D:fference
69.5% &8.9% 0.5 pts 0.75
$329.77 $321.79 7.98 0.80
405 .50 390.34 15.16 1.74%
74.93 68.54 6.39 0.63
9,76%% 10.23%% NA NA
4, 46%% 4,12%% NA NA
$217.35 -5214.21 3.14 0.36
468,32 438,38 29,95 4,75%%
251.37 224.36 *27.02 2.77%%
35.55%% 23.20%%
13.07%% 11,11%%

0.28

0.48

1.74%
0.38

NA

NA

0.36

4, 33%%

2.77%%

2Estimates are for sampie with complete data for hedonic regressions, For complete

sample, see Appendix F.

bChange data ma? not equal difference between program and pre-program levels due to

missing values.

CChanges tn contract rent include changes associated with any changes i1n the utiiities

included in the rent.

- 5 -~
** = Significant at 0.01 tevel

»
]

++
1l

Significant at 0.05 level

Significant at 0.10 level
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CHAPTER 3

OVERALL DIFFERENCES IN RECIPIENT HOUSING

The previous chapter found that Housing Voucher recipieq5§dh§d average
contract rents that were about six percent higher than Certificaté“grogram
recipient contract rents. For recipients who stayed in their p%e-%?ogram unit,
the difference was'four percent, reflecting a combination of higﬂer-pre—p;ogram
rents and larger increases in rents. For recipients who m0vgd from the?rvﬁre-
program unit, the difference was almost seven percent, due almpgg-?n&irel} to
larger increases in rents paid from pre-program levels. One immediate question
raised by the differences in recipient rents in the two programs is what they
mean in terms of actual differences in housing. This is especially salient in
this case. There is in fact reason to believe that the two programs‘hay lead .
people to shop for housing in different ways, so that differences in rents paid

may not reflect differences in housing obtained. :

In a free market, we generally expect that units with higher rgnpé'fn
a given area will generally be larger or offer greater housing or locational
amenities than units with lower rents. Roughly speaking, we ma} think-of ahy
housing unit as offering some amount of housing services in terms of its size,
features, and location. The rent charged for the unit is then the price of
housing services times the amount of héusing 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. -

At the same time, it is clear that differences in rent do ‘not élwaysf
reflect only differences in the quantity and quality of housing services
offered by the units, but often also reflect differences in the price of the
housing provided by the units. Most obviously, the price of Housing services
varies across different cities and over time, so that rents forlveryasémilar
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 comﬁaréble

neighborhoods rent for sometimes quite different amounts. This may be due to a
- 0s

i3
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variety of factors, but in any case means that unit costs do not always reflect

their average market value.l

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. 1In Chapter & we directly com—
pare the housing obtained by recipients in the two programs in terms of occu-
pancy standards (the living 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 oversall 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
andflocational attributes of the dwelling units occupied by a sample of
recipients in 10 of the 20 Demonstration PHAs. Thig information was used to

v

lthe 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 around ‘average 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 and/or avoid the vacancy and mazintenance
costs of unit turnover, or because tenants with good deals tend to stay put.)
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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.
1

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

detailed in Appendix E.

3.1 Overall Differences in Recipient Housing (Hedonic Indices)

The program rental cost functions presented in thils 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 enough 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? was about

0.6 with a coefficient of variation1

of 11 to 12 percent. For the pooled
equation, the average adjusted R? 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 the differ-

1The coefficient of variation is the regression root mean squared
error as a percent of the mean rent. :
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TABLE 3,1

BASIC RENTAL COST FUNCTION SPECIFICATION

Specification

R = Bg+ 8)X) *+ ByXy + wee + BXp + 84 *e

where:
R = Unit contract rent
Xy -+« X3 = Descriptors of unit characteristics
d, = Variable identifying recipients in mover stratum
By +++ Bg = Unknown coefficients, estimated separately for each program
in each PHA

Housing Variables Used

Tenure
Related to landliord
Length of tenure (log of
months)

Unit Size
Square feet per room
Number of bathrooms
Log (number of rooms)

Building Type
Single fam:ly detached
Dupiex or two-family
Single family row house
Highrise

Amenities

Average evaluator rating of
condition
Log of building age
Kitchen equipment provided
Air conditioning provided
No heat in unit
Number of hazards
Condition of common halls
Amenities in bathroom
Amenities in halls
Baiconies/porches/wWindows
Amenities per room ia other
rooms

36

Neighborhood

Rural area

Commercial/industrial
activities in nerghborhood

Abandoned buildings (evalu-
ator)

Abandoned bui!dings (tenant)

Cleanliness of surrounding
parcels ‘

Scaled mediar value of
owner-occupted thifs In
streeft

Scaled median rent of
renter~cccupied units n
tract



QVERALL STATISTICS

TABLE 3.2

FOR THE RENTAL COST RECRESSIONS?

Mover Regressions

Adjusted R-Square

Range
Mean

Coefficient of Variation?

Range
Mean

Pooled Mover/Stayer Regressions

Adjusted R-Square

Range
Mean :

1

Coefficient of VariationP

Range
Mean

Ten Housing
Voucher Program

Regressions

0.49 to 0.3l
.62

7% to 16%
12,2%

0.42 to 0.77
0.62

11%Z to 21%
13.6%

Ten
Certificate Program

" Regressions

J.30. to 0.77
0.59

6% to 14%
10.5%

3

0.35 to 0.76
8.59

11% to 14%
11.5%

4geparate regressions were estimated for each site-program combination

(20 regressions).

bThe root mean squared error of the regression as a percent of mean

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

Program recipients into two pieces:

1. A difference 1in prices. We subtracted the average rent actually
paid by Certificate 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 Table 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 entering the

program.
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TABLE 3.3

DECOMPOSITION OF DIFFERENCES IN CONTRACT RENT1

[T R

Contract Rent'

Mean Housing Voucher contract rent
Mean Certificate Program contract rent
Difference in contract rents

Dollars .

Percent

Decomposition of Housing Voucher Prices

Cost of Certificate bundle

Difference in price (standard error) -

Percentage difference in price T .

Difference in real housing (standard error)

-

Percentage difference in real housing- -

*% = Significant at 0,01 level

*

= Significant at 0.05 level

L

='gignificant at 0.10 level

Yy -

¥
T
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Movers

$468.20

$438.98

$29.22
6.7%

$458.01

$19,03%* -

(6.14)
443%

$10.18%
(5.37)

- 203%

lad !
+

Stayers

$405.50
$390.34

$15.16
3.7%

$407,47

$17.13 -
(10.52)

4.4% Rl

$-1.97
(8.40)

. =0.5%



3.2 Further. Examination of Price Differences In the Two Programs

The results of the previous section indicate that the average contract
rent paid by Housing Voucher‘recipients'ﬁho 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 uni£ 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 p;edicted rent from the Housing Voucher
Program to the FMR.! The difference cblumﬁ'in the right-hand panel indicaées
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 1e§el§;‘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 columns.‘ At higher quality levels -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 differerces 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, 'indicating

+

lrables organized in terms of the dollar bredicted rent are presented

s

in Appendix E,. .
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TABLE 3.4A

+
a

ACTUAL AND PREDICTED RENT BY LEVEL OF RATIO OF PREDICTED RENT TO FMR OR PAYMENT STANDARD FOR STAYERS

. . Housing Voucher Program

N

Certificate Program

B K \ . , Percent Percent
, of Cases of Cases
! With Rent ! With Rent
- Actual Predicted Differ- Less Than : Actual Predicted Ditfer- Less Than
Ratio of Sampie Rent Rent ence? Predicted _Sample Rent Rent ence® Predicted
Predicted Rent to FMR Size (s5.e.) {s.e.}) (S.e.) {5.6.) Si1ze (S.e.) (s.e.) (s.2.) (s.e.})
1 1
P<0.7 26 2?4 295 -1 42 35 . 319 257 G2 23
(18) (16) (10) . 0 (14}, (15) (16) N
0.7<P<0.8 S0 }BI 345 . 16% 36 50 157 330 26%% 30
v (18) {15) (7) () (1) (12) (8 N
0.8<P<0.9 55 412 401 10 45 62 418 ‘403 15% 42
(18 (6} 8 {7 (18) (16) - (6) (6)
0.9<P<1,0 54 13 415 -2 ‘ 46 a6 400 440 - =40%* . 67
(14) (12) (6) X)) {15) (15) 9 (7)
1.0¢P<1. 1 51 1446 459 -13# 55 29 426 493 ~G7¥* 83
(18) (a7 (6) (7) (26) (29} (12) &
1.1<P N 2T T 529 564 94 37 430" 573 —143%% 100
' (23) (23) (3 (6) (18 (22) 2 (NA)
3p; fference Amount may ditfer from difference of actual and péed|c+ed:rent enTrleskdue to rounding.
Psignificance onty indicated for. Ditference. ’
" - [ 4 ‘: »: ::L i
" A1) e B

*
*

1

Stgnificant at 0.01 jevet
Signifrcant at 0.05 level » .
Significant at 0.10 level
&% b -
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TABLE 3.4B

ACTUAL AND PREDICTED RENT BY LEVEL OF RATIO OF PREDICTED RENT TO FMR OR PAYMENT STANDARD FOR MOVERS®

Houstng Voucher Program Certificate Program

Percent Percent

of Cases of Cases

With Rent With Rent

Actual Predicted DIffeE- Less Than Actual Predicted thfesn Less Than

Ratio of Sampie Rent Rent ence Predicted Sampte Rent Rent ence Predicted

Predicted Rent to FMR Si1ze {s.e,) (s.e.) (s.e.)° (s.6.) Size (s.e.) (5.e.} (s.e)" {s.e.)

P<0.55 36 326 325 0 47 51 342 mn s 29
(10) (9 {5 (8) (n an (10) {6}
6.55<P<0.60 13 363 351 12 23 33 380 349 31#x 33
(12) (15) (12) (12) {13) (13) (12) (8)
0.60<P<0.65 23 370 374 -4 57 22 374 372 3 55
(19) (19) (5} (11} (17} {13 (13 an
0.65<P<0,70 24 380 379 0 46 24 380 386 -5 50
{1 (15} {7} a1 (18) (21) (13 (1)
0.70<P<0,75 22 356 351 5 50 30 372 379 -6 53
(16) (15) N (1) {16) (16) {13) (9
0.75<P<0.80 36 419 416 3 47 38 387 401 =14 50
arn (18) (6) (8) {(13) {18} 12) (8)
0.80<P<0.85 30 389 350 ~1 53 27 379 397 -18 63
(14) {(12) (ﬁ) (9) (22) (18) (12) (9
0.85<P<0,90 46 ‘418 13 5 48 38 395 427 —32n% 68
- 1{16) (13) (6) (7 (14) (15) (1) (8)
0.90<P<0,95 39 418 420 -2 46 30 409 446 -37% 57
- (13 (12) (5) (5) (19) (18) (18) (9)
0.952951.00 32 451 452 -1 50 29 443 457 -14 (gf

(19) (18) (N (9) (21 (23) (15)

%Because of the small number of observations, 10-point intervals are used for ratios above 1.1,
boifterence Amount may differ from difference of actual and predrcted rent entries due to rounding.
°S|gn|f|cance only i1ndicated for Difference,

- « '

*%

Significant at 0.01 level
Signifrcant at 0,05 level
Signifrcant at 0.10 level

¥
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TABLE 3,4B (cont,)

ACTUAL AND PREDICTED RENT BY LEVEL OF RATIO OF PREDICTED RENT TO FMR OR PAYMENT STANDARD FOR MOVERS?®

Housing Voucher Program Certiflicate Program

Percent Percent

of Cases of Cases

With Rent With Rent

Actual Predicted DiffeB— Less Than Actual Predicted D:ffeE- Less Than

Ratio of Sample Rent Rent ence Predicted Sample Rent Rent ence Predicted

Predicted Rent to FMR Size (s.e.) (s.e.) (s.e.)® (s.e.) §ize (s.e.) (s.e.) (s.e.) (s.e.)

1.00<P<1.05 29 464 470 ~6 62 25 460 499 =3g#% 68
(17) (18) (7} (9} (20} (20) (13) (10)
1.05<P<1.10 n 491 492 ~1 52 20 502 509 -7 55
(21) (13 (8) (9) (30) (29) (14 ()
1.10<P<1.20 43 503 501 1 58 32 465 484 -19 66
(20) (7 (8) (8) (23) (19) {13 N
1.20<P<1.30 35 557 554 3 “ 51 29 479 532 =53 76
- (18) (16) (8) (9 (25) (26) (23) (8)
1.30<P<1.40 26 554 557 -3 54 20 508 555 -46* 75
- n (25) (&) (10} (27) (28) (20} (10}
1.40<P 53 664 664 -0 45 55 569 668 Qg% 85
(19 (16} (8) ¥) (18} (22) (18) (5)

Yo a] b



1§

TABLE 3.4C

ACTUAL AND PREDICTED RENT 8Y LEVEL OF RATIO OF PREDICTED RENT TO FMR OR PAYMENT STANDARD FOR ALL RECIPIENTS?

Ratio of
Predicted Rent to FMR

P<0.55

0.55<P<0,60
0.60<P<0.65
0.65<P<0.70
0.70<P<0,75
0.75<P<0,80
0.80<P<0.85
0.85<P<0,50
0.90<P<0,95
0.95<P<1.00

1.00<P<1,05

3ecause of the small number of observations, 10-point intervals are used for ratios above 1.1.

banference Amount may differ from difference of actual and predicted rent eniries due to rounding.

Housing Voucher Program

C$ign:ficance onty indicated for Difference.

*

1

Significant at 0.01 level
Significant at 0.05 level
Significant at 0.10 level

Percent

of Cases

p With Rent

Actual Predicted qufeB- Less Than

Sampie Rent Rent ence Predicted

Size (s.e.) (s.e.) (s,e,) (s.e.)

40 315 ns 3 43
(10) (10} {5} (8)
16 349 336 12 25
(13) (14} (10) (11)
29 348 357 -10 59
(18) a7 (6} {(9)
37 363 362 1 46
(14) (131) (7) {(8)
45 355 344 1t 42
(16) (14) (6} (7)
63 369 388 8 43
(15) (14) (6) (6)
59 414 402 11 46
(16) (13) (7 (6)
72 404 403 1 50
(13) (n (5 (6}
64 416 416 -1 44
(1) (1) (5) . (&)
61 433 436 -3 51
(13 () (5 (6)
64 442 453 ~11% 63
(14} (13) (5) (6)

Certificate Program

Percent

of Cases

With Rent

Actual Predicted lefeE- Less Than

Sample Rent Rent ence Predicted

Size (s.e.) (s.e.) {s.e.)°¢ (s.e.)

59 336 291 45%% 27
{(11) {(12) (12) (6)
37 373 N 32%% 12
(12) {12) (o (8)
29 364 343 20 45
(16) (14) (13) ($)]
40 358 351 7 43
(14) (16) {10) (8)
51 366 355 1 41
(12) (13) (10} (7)
67 3714 373 1 43
{12} {13) (8) (6)
61 393 392 0 51
an (14) 8 (6)
66 112 424 ~12% 58
(14) (14) 7 (6)
53 403 439 -36%* 62
{15) (13) (11 (7)
52 426 455 =20%¥ 58
(14) {15) (11 (7
46 450 500 ~50%x 72
(18) (20) (10) (N



ACTUAL AND PREDICTED RENT BY LEVEL OF RAT!O OF PREDICTED RENT TO FMR OR_PAYMENT STANDARD FOR ALL REC|PIENTS?

TABLE 3.4C (cont.)

Ratlo of
Predicted Rent to FMR

1.05<P<1.10

1.10<P<1.20
1.20<P<1.30
1.30<P<1,40

1.40<P

ch

Housing Youcher Program

Certificate Program

(19}

Percent

of Cases

With Rent

Actual Predicted DiffeE- Less Than

Sample Rent Rent ence Predicted

Size (s.€.) {5.8.) (S.€.) (s.e.)

47 492 495 ~4 47
(18) {16) (6) h
54 501 508 -7 65
(17} (15) (8) (2)
40 541 549 -8 58
(¥7) (15) L)) (N
27 549 556 -8 56
(2n (24) (9 (8)
53 664 664 -0 45
{16) (8) {7)

Percent
of Cases
With Rent
Actual Predicted DiffeE- Less Than
Sample Rent Rent ence Predicted
Size (s.e.) (s.e.} (5.e.) (s.e.)
28 470 497 ~27% 68
(25) (22) (12) (9}
51 457 509 =52%% 78
(18) (19) (11) (8
36 466 533 ~57*% 81
(22) (23) (19) N
25 504 580 ~TTR% 80
(22) (25) (20) 8
61 549 661 ~1124% 87
(18) (20) an (1)
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Actual- Rent

Actual Rent

FIGURE 3.1

SCHEMATIC REPRESENTATION OF THE REGRESSION OF
ACTUAL RENT ON PREDLCTED RENTSZ

Movers

i Housing Voucher Program

*Certificate Program

Predicted Rent

. Stayers

Housing VYoucher Program

.o=*'Certificate Program

Predicted Rent

Housing Voucher Program
= Certificate Program

8sce Table E.27 for details.,
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that actual Certificate Program rents are above predicted rents 'at lower

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

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,vdepending on the rent of the unit
being considered. At lower quality levels where units are likely te rent well
below the FMR, Certificate Program recipients pay no additional outrof—pocket
costs for higher rent units. They have no incentive to economize on rent,
whereas Housing Voucher recipients face dollar-for-dollar increases:in 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

2 1.

larger incentive to economize on rent.

L

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 programs always

cross somewhere below the Certificate Program rent ceiling.

l1n fact, because predicted rent is an estimate based on Housing
Voucher rents, the estimated regression of remt 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, this bias is =~ ~

probably not large encugh to account for the extent of the rotation‘*shown in
Figure 3.1.

w?
- [} 1 L
H

2Similarly, 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, ’

47




Another possible 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 1dentical 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 differehces 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 régts. 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 not the averagé
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 avérage level of houéing quality obtained
is the same in the two programs. This is confirmed by the regression of
housing quality on rent for movers shown in Figure 3.2. This suggests tﬁat
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. In this case, the program differences
seem at least in part to reflect the differences in incentives to bargain with
landlords discussed earlier. Unfortunately, because pre@icted 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.l -

n .
*

-

lThese alternative 1nterpretat10ns of program pr1ce dlfferences are
discussed more fully in Appendix E. .
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THBLE 3.5A

ACTUAL AND PREDICTED RENT BY LEVEL OF RATIO OF ACTUAL CONTRACT RENT TO FMR OR PAYMENT STANDARD FOR STAYERS

Housing Voucher Program

Certificate Program

Actual
Ratio of Sample Rent
Actual Rent 10 FMR Size {S5.2.)
AED.TO 38 272
. (12}
0.70<AP<0.75 i3 n
(3t)
0.85<AP<0.80 21 348
(23)-
0.80<AP<0.85 3 393
2hH
0.85<AP<0.50 26 390
(28)
0.90<AP<0.95 38 448
(N
0.95<AP<1.00 26 431
(20) ,
1.00<AP 56 493
(18)

i fference Amount may differ from difference of actual and predicted rent entries due to rounding.

bSngnlficance only indicated for D)fference.

£33

H

“Signifrcant at 0.01 level
Significant at 0,05 level
Significant at 0,10 level

#

t

Percent

of Cases

With Rent

Predicted Differ- Less Than

Rent ence® Predicted

(5.8.) (s.e.) (s.8.)

306 =344 76
(13) (6) (N
325 -14 62
(38) (11) (14)
370 -21% 67
(24) (11 (1)
391 3 39
(20) {7 1))
394 -4 54
(19) (9N (10}
447 1 47
a7 9 (8)
418 14% 42
(mn (8) []1}]
472 21* 29
a7 (M {6

.

Sample
Size

36

22

23

27

40

30

35

Actual Predicted Differ-
Rent Rent ence®
(5.8.) (s.e.) (s.e.)
t277 325 ~4G*%
(10} (14) (11)
309 359 -50%
(14) (30) (25%)
381 402 -20
(235 (32) (13
405 425 SRRV IE
(19 (24) {10}
410 427 ~17
(e (23) (12
435 464 " -29
21} (30) (20}
453 443 10
(21) (26) (14)
423 396 27t
(16} {21) (15}

Percent

- of Cases

With Rent

Less Than

Predicted
(5.€.)

81
n

73
(10}

57
an

70
9

50
(8)

53
(8)

37
(9}

26
n

Lt e




1}

Ratio of
Actual Rent to FMR

A<0.5

0.5<AP<0.,6

0.6<AP<0.7

0.7<AP<0.8

0.8<AP<0.9

0.9<AP<1.0

1.0<AP<1, 1

1.1<AP<1.2

1.2¢AP<1.3

1.3<AP

0

ACTUAL AND PREDICTED RENT BY LEVEL OF RATIO OF ACTUAL CONTRACT RENT TO FMR OR PAYMENT STANDARD FOR MOVERS

TABLE 3.5B

Housing Voucher Program

"

Percent

of Cases

With Rent

Actual Predicted Differ- Less Than

Sample Rent Rent ence? Predicted

Size (s.e.)}) (s.e.) {s.e.)b (S5.e.)

24 308 329 —21%% 7
(9 (10) (6) ($))
28 358 354 5 9
(13> (14) {5} (9)
44 362 376 -13%% 59
(12) (13) {5) (N
56 383 389 -6 64
(11 (1) (5) (6)
76 407 410 -3 53
(1 (11} {4) (6)
69 427 432 -5 49
(11} (12) 5 (6)
67 490 491 -1 54
(12) (13) (5) {(6)
44 468 463 5 43
() (12) (5) (8)
34 569 566 2 47
(19 (19) 8 (§-)]
76 657 633 25%% 32
(15) {6) (5)

Certificate Program

(16)

Sample

Size

34

52

75

61

58

56

46

32

37

52

3D\ fference Amount may differ from difference of actual and predicted rent entries due to rounding.

bSlgnufncance only 1ndicated for Difference,

%%

Significant at 0.01 level
Significant at 0.05 level
Significant at 0.10 level

Percent

of Cases

Wirth Rent

Actual Predicted Differ- Less Than

Rent Rent ence? Predicted

{s.e.) {s.e.) {s.e.} {5.e.)

308 350 ~42%% &8
(9} (15) (14) (8)
352 386 =34%% 62
(9) (16} (13) (N
379 421 -42%% 65
{9} {15} (11) (6)
369 403 ~34%% 66
(9) (13) (1o (6)
405 401 4 47
(2 (15} (11 (7)
A
447 449 -1 s2
(15) (N {9 {(7)
484 503 - =19 52
(17) 21 (14) N
428 449 =21 56
{16) (25) (16) (9
547 581 -35% 68
(21) (25) (15) (8)
594 595 -1 50
an (24) a7 h




Predicted Rent

Predicted Rent

FIGURE 3.2
SCHEMATIC REPRESENTATION OF TEE REGRESSION OF
PREDICTED RENTS ON ACTUAL RENT®

Movers
Housing Voucher Program
and
Certificate Program
Actual Rent
Stayers

Certificate Program

Housing Voucher Program

Actual Rent

——— = Housing Voucher Program
sresve-eo= Cortificate Program

[ 3See Table E.27 for details,
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3.3 The Rental Cost Function Methodology .

The scrts of rental cost functions used in this chapter are generally
called hedonic indices. The theory of hedonic indices and the methods used to
estimate them for this report are extensively discussed in Appendix E. Never-

Vs

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 . han 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 are 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.
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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 locatiomal characteristics, so

thac
(1) R, = Ix, B_+ ¢, :
i ir’r i
r
where '
R; = The rent paid for the ith unit in a market
X5, = The presence or amount of the P characteristic in the jth
unit
Br = The effect of the rt! characteristic on expected unit rent

g; An error term .
In words, we expect that in a well béhaved 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 Ix. B in Eq. 1) is simply the predicted
average cost of renting a unit with given characteristics X; .. 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
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market.l 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 generzl 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
vaiue 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.

lps 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 discussed in Appendix E (Section
E.2.1).
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In addition, there are special problems associated withwthe. assumption
of a stable market equation. If a local housing market is substantially raci-
ally segregated, for example, then there may be no transfer of:-'supplies
between the separate markets. Im‘this case, prices may differ substantially
within a local area depending on whichimarket a unit is'in. This can 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 rent
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 incurred 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 three facts. First, we developed
the basic specification, including the functional form of the equation and 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, since'the esti-
mation of separate regressions for each site and program left us relatively

tew 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
hedonic¢ equation reveals very little difference in the average value of an§
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 estimated
hedonic rents for units with given characteristics, we know that on average

recipients in one program paid different amounts than recipients in the other ~
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program . for. housing of similar characteristics. But the similar characteris-
tiessare.gnly”those that are included in the hedonic equation. The key ques-
tion .is.whether the higher rents paid by recipients in one program were used
to purchase larger amounts of some other amenities, not included in the-
hedonic equatiion, or rather in fact simply represent the results of less

effective shopping.

The-major test for this sort of problem is to see whether the residu-
als.from the hedonic equation (the differences between actual and predic&ed
unit rents) are systematically related to variables that would te expected to
affécét the-level of housing purchased but not shopping behavior. Further,
suchi,tests‘can: be used to develop a correction for omitted variables. Esti-
mated--corrections for omitted variables were usually insignificant and small

5

(See: Appendix E).

I §ummary, the findings reported in Sedtion 3.1 seem both reasonable

and likely ‘to be accurate. .



CHAPTER 4

[

DETATLS OF HOUSING 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 4.1), 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 better 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 wnits, plus detailed descriptions of the
presence or condition of many specific features, The only significang 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).

57




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 person.l 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
compar?d 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

Ihe 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.
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Hundreds of Square.Feet

TABLE 4,2

RECIPIENT LIVING SPACE

Mean

Within-PHA standard
error

Total standard error

Hundreds of Square Feet

per Pergon

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

*k

1

#*
"

n

{national projections)

Housing
Voucher

Program

8.00

0.09

0.34

3.61

0.06

0.16

3.64

0.04

0.14

0.74

0.01

0.03

Significant at 0.01 level
Significant at 0.05 level
Significant at 0.10 level

60

Certificate £=
Program Difference Statistic

7.92 0.08

0.10 0.14 0.61
0.27 0.14 0.60
3.52 0.09

0.06 0.09 1.05
0.13 0.10 0.94
3.60 0.04

0.04 0.06 0.69
0.15 0.06 0.69
0.75 -0.01

0.01 0.02 0.87
0.03 0.02 0.87



TABLE 4.3

COMPARISON OF RECIPIENT UNIT SI1ZE WiITH PROGRAM NORM

Percent of Recipients with More
Bedrooms Than the Program Norm

Mean
Within=-PHA standard error
Total standard error

Percent of Recipients with the
Same Number of Bedrooms As the |

Program Norm
Mean

Within-PHA standard error
Total standard error

Percent of ReCip}enfs with Fewer
Bedrooms Than the Program Norm

Mean

Within-PHA standard error

Total standard error

*¥*

Significant at 0.01 level

*
{]

Significant at Q.05 level

+
1}

Significant at 0.10 level

(national projections)

Housing
Voucher

Program

17.0%

1.4

2.8

77.6%

3.9

5.5%
0.9

1.7

61

Certificate
Program

11.7%

2.7

80.3%
1.4

3.9

8.0%
1.0

1.6

=
Difference Statistic
5.3 pts
i.8 2,878
1.8 2.87%
«2.7 pts
2.1 1.29
2.1 1.29
=2.6 pts
1.3 1.90%
1.3 1.90%
1b
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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
recipieﬁts {about one and a half percent above Certificate Program levels),

significantly different from zero only for the average quality rating.
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FIGURE 4.1

DISTRIBUTION OF EVALUATING RATINGS OF HOUSING CONDITION AND
HOUS ING QUALITY RATING IN HOUSING YOUCHER AND CERTIFICATE PROGRAM
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TABLE 4.4

DISTRIBUTION OF EVALUATOR RATINGS OF RECIPIENT UNITS

Housing
Youcher
Program

Condition

1 = Hazardous Condition 1.0%

2 = Ser fous Defects 4.2

3 = Surface Defects 26.2

4 = Cosmetic Defects 51.5

5 = Like New 14.9

Quality

1 = Uninhabitable 0.4%

2 = Barely Habitable 0.4

3 = Low Qual 1ty But Adequate 12.6

4 = Moderate Qual ity 59.9

5 = High Quality 22,3

6 = Luxury Housing 2.6

* 3%

*
it

+
]

Significant at 0,31 level
Significant at 0.05 level

Significant at G.10 level

Certificate
Program

0.7%

6.2
28.8
47.1
14,7

0.1%

.1
14.4
61.3
19.6

2.1

64

Wethin-PHA Total Error

Difference  f-statistic T-statistic
0.3 pts 0.55 0.53
-2.0 1.69% 1.23
-2.6 1.10 0.93
4.4 1.68% 1.04
0.2 o.N 0.1
0.3 pts 0199 0.75
-0.7 1.63 1.13
-1.7 0.95 0.95
~1.5 0.59 0.56
2,7 1,32 1,13
0.5 0.61 0.61



TABLE 4.5

AVERAGE EVALUATOR RATINGS OF UNITS

Housing t-statistic

Voucher Certificate for
Program Program Difference Difference
Average Condition Rating
Mean 3.76 3.70 0.06
Within-PHA Standard Error 0.03 0.03 0.04 1.51
Total Standard Error 0.07 0.07 0.05 1.37
Average Quality Rating
Mean 4.13 4,06 0.07
Within-PHA Standard Error 0.02 0.03 0.04 1.94+
Total Standard Error 0.09 0.08 0.04 1.94+

*% = Significant at 0.01 level

#*
]

Significant at 0.05 level

Significant at 0.10 level

4+
il
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In addition to these overall ratings, evaluators were asked to rate
the condition/quality 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 evaluvator 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 conditionm).
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:

Ithe wording 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 t-statistic
Voucher Certificate for
Program Program  Difference Difference
Average Rating of Floors,
Walig, and Ceilings
Mean 4.28 4,27 0.01
Within-PHA standard error  0.02 0.02 0.02 70.30
Total standard error 0.10 0.09 0.02 0.30

*% = Significant at 0.01 level
* = Significant at 0.05 level
1 = Significant at 0.10 level
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OTHER EVALUATION RATINGS

TABLE 4.7

Average Rating of Bathrooom
Fixtureg and Kitchen

AEEllances

Mean

Within-PHA standard error
Total standard error

Rating of Bathroom Fixtures

Mean
Within—-PHA standard error
Total standard error

Rating of Kitchen Appliances

Mean
Within-PHA standard error
Total standard error

Rating of Kitchen Sink

Mean
Within-PHA standard error

Total standard error

Housing
Voucher

Program

2,71
0.02
0.10

2.35
0.02
0.09

3.21
0.02
0.10

2.38
0.02
0.08

*% = Significant at 0.01 level
* = Significant at 0.05 level
1 = Significant at 0.10 level

t-statistie

Certificate for
Program Difference Difference
2.69 0.02
0.02 0.02 0.82
.0.10 0.02 0.77
2,32 0.03
0.02 0.03 0.96
0.09 0.03 0.96
3.19 0.02
0.02 0.03 0.68
6.12 0.04 0.55
2.36 0.01
0.02 0.03 ©0.42
0.08 0.03 0.42
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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 which 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

Good

Fair

Poor N

"

3
2
1

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. ’

- " - - . € I
Again, however, there was no significant difference between‘*the two

programs in the average recipient ratings. Housing-Voucher recipients were

n the actual interview instrument, the scale is reversed, with
excellent coded as "1." For the reader's convenience in comparing recipient
ratings with evaluator ratings we have renumbered the scale as indicated in
the text.
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TABLE. 4.8

RECIPIENTS' RATINGS OF THEIR UNITS?

Rating of

Pre-Program Unit

Mean
Within-PHA Standard Error

Total Standard Error

Rating of

Program Unit

Mean
Within-PHA Standard Error
Total Standard Error

Change in Rating
of Unit

Mean
Within-PHA Standard Error

Total Standard Error

Housging t-gtatistic
Voucher Certificate for
Program Program Difference Difference
2.62 2.60 0.02
0.03 0.03 0.05 0.34
0.07 0.08 0.05 0.34
2.90 2.87 0.03
0.03 0.03 0.04 0.72
0.04 0.08 0.05 0.58
0.28 0.27 0.01
0.04 0.04 0.06 0.28
0.05 0.09 0.06 0.23

**% = Gignificant at 0.01 level
* = Significant at 0.05 level
f = Significant at 0.10 level

8Rating scale is reversed from that used in the interview so
that 4 = Excellent and 1 = Poor.
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significantly less likely to rate their unit 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 fatings 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-
jents who moved registered material and -significant increases in their ;étings
of their units—-18 percent above pre-program levels in the Housing Voucher
Program and 14 percent ab&&e 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 Progéam av;;—

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 recipientsi estimated average satisfaction
with their program units was slightly higher (under one perceﬁt'abové:ﬁoésing
Voucher levels) but again the difference is not significantly different from

PR S -
ZETro. S

4

4,2.,3 Rating of Units By an Index of Housiné Adequacy

A number of adequacy measures or indices have been developed by
researchers and policy makers. The index selected as the-basis-forathe 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 1is
a three-level index of physical problems, which classifies housinglunits as
adequate, moderately inadequate, and severely inadequate, based on .arset of
basic housing deficiencies. It is not a pass/fail measure of housing quality
and does not attempt to test fo? alt Accgptability Criteria enforced by the
PHAs, - . - DI

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
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TABLE 4.9

DETAILS OF RECIPIENTS' RATINGS OF THEIR UNITS

Within-PHA Total Error

Housing t-statistic t-statistic
Voucher Certificate for for
Program Program Difference, Difference Difference
Recipient Unit
Excellent 23,82 25.3% -1.5 pts 0.67 0.67
Good 47 .1 44.6 2.5 0.96 0.93
Fair 24,9 23.2 1.7 0.73 0.69
Poor 4.2 6.9 2.7 2.09% 2.09%
Pre~Program Unit
Exceilent 18.6% ) 16.5% 2.1 pts 1.10 1.06
Good 38.5 39.0 -G.4 0,17 0.17
Fair 29.5 31.9 -2.3 0.95 0.95
Poor 13.4 12.6 0.8 ¢.50 0.50.
Change
Exceiient +5.2 pts +8.8 pts ~-3.6 pits NA ~ NA
Good +8.6 +5.6 +3,0 NA NA
Fair -4,6 -8.7 N +4,1 NA NA
Poor -9.2 5.7, " 3.5 NA NA

3%

Significant at 0.01 level
Signifrcant at 0.05 level

++
]

Significant at 0,10 level
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TABLE 4,10

RECIPIENTS' RATINGS OF THEIR UNITS, MOVERS AND STAYERS

Housing t-statistic
Voucher Certificate for
Program Program Difference Difference
Recipients Who Move From
Pre-Program Unit
Mesn pre-program 2.41 2,45 -0.04
Within-PHA standard error .04 0.04 0.06 0.72
Total standard error 0.08 0.09 0.06 0.72
Mean program 2,84 2.78 0.06
Within-PHA standard error 0.04 0.04 0.06 1.10
Total standard error 0.04 0.08 0.06 1.02
Mean difference .44 0.34 0.10
Within-PHA standard error 0.05 0.05 0.08 1.34
Total standard error 0.08 0.09 0.08 1.34
Recipients Who Stay In
Pre-Program Unit
Mean pre-program 3.06 2.95 0.12
Within-PHA standard error 0.06 0.05 0.08 1.46
Total standard error .10 6.05 0.08 1.46
Mean program 3.01 3.03 ~0.03
Within-PHA standard error 0.05 0.05 0.07 0.38
Total standard error 0.05 0.08 0.07 0.38
Mean difference ~-0.06 0.09 -0.15
Within-PHA standard error 0.06 0.06 0.09 1.69%

Total standard error 0.08 0.09 0.09 1.58

*% = Significant at 0.0l level
* = Significant at 0.05 level
1 = Significant at 0.10 level
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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 major elements of the housing
adequacy index and how their derivation has been modified to use data from the

Housing Quality Inspection Form, rather than AHS questioms.

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

3

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 almosk never also be rated deficient in. one
of the other four cétegories 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).l But electrical hazards
may be the result of tenant installati&n of improper extension cords. The
presence of electrical hazards in one-room and the lack of two outlets in
another room is sufficient to classify}tﬁe unit as deficient. We cannot be
sure that serious hazards are not involved, but should realize that this
category is potentially perhaps the least meaningful of the five severely

deficient indicators. N

Lack- of plumbing or shared plumbing facilities is reported in about 27

percent of the severely inadequate units. Units in this category always

[

a

Ipeficiencies in utility rooms, storage rooms, basement, or other non-
living rooms were not counted in the construction of the index.
A ) N
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TABLE 4.11

INDEX OF HOUSING ADEQUACY'

DEFINITION OF PHYSICAL PROBLEMS DEFINITION USING DATA FROM THE INSPECTION FORM

SEVERE

A unit 1s considered severely deficlient 1f 11 has any of the following five

problems-

*+ Ptumbing. Lacking hot piped water or a flush toilet, or lacking both Bathroom ocutside of unit, no kot and cold water, no flush toilet, no shower
bathtub and shower, all for the exclusive use of the unlt, or tub

+ Heating. Having the heating equipment break down at least three times Heating equipment not working at time of Inspection
tast winter, for at least six hours each Time,

+ Upkeep. Having any five of the following six maintenance problems- Any four of the five following problem3:2
leaky roof; lesky basement; holes In the floors; holes or open cracks in Damp walls or floors In basement
the wails or celllings, more than a square fcot of peeling paint or Serious defects In floors or hazardous conditions
plaster, mice or rats in the {ast 90 days, |f the unit has no basement, Serious defects In ceilings or hazardous conditlons
any four of the remaining five problems would be enough to count the Serlous defects in walls or hazardous conditions
unit as severely deficient. Evidence of rats in unit or .ommon areas

* Hallways. Having all of the following three probiems in public areas: No working light fixtures and loose, broken, missing steps or handralls not
no working {ight fixtures, loose or missing steps; and loose or missing firmly attached and presence of health or safety hazards in common areas
railings.

* Electric. Having no electricity, or ali of the following three Presence of electrical hazard in the unit and at least one room (excludes
etectrical problems: exposed wiring; a room with no working wail storage and utility rooms) without two working outliets (or one working
outlet, and three blown fuses or tripped circuit breakers i1n the last 90 outlet and a |ight fixture)
days.

MODERATE

A umit 1s considered moderately deficient [f It has any of the following
five problems, but none of the severe problems:

» Plumbing., Having the toiiets all break down at once, at least three No working tollet at the time of Inspection
times in the last three months, for at feast six hours each time.
+ Heating. Having unvented gas, oi1l, or kerosene heaters as the main Unvented heaters (maln heating equipment)
source of heat, these give off unsafe fumes,
+ Upkeep. Having any three of the six upkeep problems mentioned under Two of the five problems described under SEVERE,
SEVERE.
* Haliways. Having two of the Hallways problems mentioned under SEVERE, Two of the three problems descrlﬁéd under SEVERE,
+ Kitchen, Lacking a sink, range, or refrigerator, all for the exclusive _ lLacking a sink, range, or refrigerator in working condition at the Time of
use of the unit, the inspection,

‘ThIS three-~ievel index of physical probtems was developed for use with the Amerl{can Housing Survey Data. The Index 1s frequently used by HUD and
housing researchers, For more detailed informaticn, see the Codebook for the American Housing Survey Data Base, published by Abt Associates inc,
Any three of the problems if the unit does not have a basement.



Adeguate

Percent
Within-PHA standard error
Total standard error

Moderately Inadequate

Percent
Within-PHA standard error
Total standard error

Severely Inadequate

Percent
Within-PHA standard error
Total standard error

TABLE 4.12

ADEQUACY INDEX

_Housing
Voucher

Program

86X
1 pt
3 pts

7%
1 pt
2 pts

7%
1 pt
2 pts

% = Significant at 0.0l level

++
il

Significant at 0.05 level
Significant at 0.10 level

Certificate for
Program Difference Difference
86% 0 pts
1 p: 2 pts +20
3 pts 2 pts .20
6% 1 pt
1pt 1 pt .70
2 pts 1 pt .70
8% -1 pt
2 pts 2 pts =.77
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BEFICIENCIES OBSERVED iN MODERATELY AND SEVERELY INADEQUATE UNITS

-
TABLE 4.13

{unweighted estimates)

Severely Inadegquate Units

Number of units inspected
Number of deficient units
One deficiency only
Type of deficiency:

Plumbing
-Shared pilumbing facilities
-Lacking all/some plumbing features
Heating equipment
Electricity
Upkeep *
Hat {ways

Moderately Inadequate Un:ts

Number of units
Percent with one deficiency oniy
Type of deficiency:

Kitchen

Unvented heating equipment
Toilet breakdowns

Upkeep

Hal lways

Source: Housing Quatity Inspection Form

Housing Voucher Program

Certificate Program

Percent Percent
Percent of Percent of
Number of De- Atl In- Number of De- All In-
of ficient spected of ficient spected
Units Units Units Units Units Units
886 - — 2869 - -
55 100% 6% 67 100% 8%
54 o8 6 64 26 7
[3

15 27 2 19 28 2

9 16 1 9 13 1

6 1" * 10 15 1

6 11 * 5 7 #*
27 49 3 39 58 4

5 9 * 3 4 *

2 4 *® 1 2 #
63 100 7 57 100 8
60 Q5 7 54 a5 6
23 37 3 22 9 3
19 30 2 11 19 1

9 14 1 7 12 *

6 10 * 11 19 1

6 10 * 6 11 *
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eigher lacked some feature (hot water, flusb toilet, and a tub or showyer) or
ol 3 -

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 eystematic pattern was found. We also
looked to see whether plumbing deficiencies were concentrated in some sites,
which mlght indicate some site-specific arrangements or specific housing
evaluator's mlsunderstandlng of the 1nstruct1ons.1 No patterns were iden—
tified. Units with shared plumbing or 1ncomplete plumbing are fairly evenly
dist;ibuged across the ten sites. However, while the deficiencies reported

seem to be real, they are also present in only 2 percent of recipient units.?

Finally, the incidence of heating, upkeep, and hallway deficiencies is
extremely low, amounting to less than,l_peecent of recipients in both pro-
grams. The actual incidence of heating deficiencies could be higher. For the
Index presented in Table 4.12, heat deficiency is defined as having heating
equ1pment which was rated by the evaluator as "not working." If the defi-
c1ency were defined to include furnaces rated "apparently unsound" as well as

"not working,” the number of severely 1nadequate 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. . " :

‘Table 4.13 also shows observed deficiencies for mederately inadequate
units. Absence of complete kitchen ficilities accounts for over ome third of
all moderately inedequate units. These units represent 3 percent of 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-

- e f : .

1A shared bathroom is a bathroom which is reported by the evaluator as
being a separate room outside the unit." The instructions 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 unlt is still
meant for the exclusive use of the occupants of the unit.

2Some reported deficiencies may of course simply be errors in coding
by evaluators or in subsequent transcriptions. We would generally expect that
such errors would arise in well under 1 percent’ of cases.
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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 cccupied 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
bouses. 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).2 The increases were somewhat less than

the increase in recipients' satisfaction with their units--8 percent in the

1Approximately 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.

2ps with recipient ratings of their units, the original ratings codes
have been reversed so that 1 is poor and 4 is excellent,
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GENERAL CHARACTERISTICS OF THE BUILDINGS IN WHICH RECIPIENTS LIVE

TABLE 4.14

Type of Building

Single Famiiy Detached

Single Family (Row House)

Duptex

3 to 4 Units

Muiti~Family (4 stories or less)

Highrises {(more than 4 stories)

Age of Building

1919 or Before

1920 - 1645
1945 — 1960
1960 - 1986

New Construction (less than 1 year)

Location of Unit

First Floor
Above First Floor
Basement Apartment

Attic Apartment

Other Features

Presence of Entrance Hall
Common Basement

Private Basement

Parking Facilities

Unvented or |nadequate Heat

*3%

H

Signtficant at 0.01 level
Significant at 0.05 level
Sigmificant at 0.10 level

.
il

L ad
0]

Hous 1ng
Voucher Cert:ificate Within-PHA Total Error
Program Program Difference t-statistic t-statistic
23,32 22,8% 0.5 pts 0.25 0.22
5.0 3.7 1.3 1.41 1.26
9.8 9.6 0.2 0.14 0.12
7.2 7.8 -0.6 0.47 0.47
41.4 42,9 -1.5 0.63 0.63
10.7 10.8 -0.1 0.12 0.07
5.9% 7.3% -1.4 pts 1,18 1.18
26.6 27.8 -1.2 0.54 0.54
26.9 27.9 -1.0 0.45 0.30
37.7 34.4 3.3 1.40 1.14
0.3 0.5 -0.2 0.79 0.77
59.12 61,08 -2,0 pts 0.81 0.80
35.8 32.0 3.8 1.63 1.25
2.3 3.4 -1.1 1.44 0.91
2.8 3.6 -0.8
39.5% 38.2% 1.3 pts 0.65 0.64
1.7 9.8 -2.2 1.69% 1.69%
16.3 15.6 0.7 . 0.42 0.42
65.5 63,7 1.9 0.90 0.90
12.2 1.6 0.6 0.37 Q.30
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TABLE 4.15

PERCENT OF RECIPIENT UNITS WITH AMENITIES AND SPECIAL FEATURES

Qutside the Building

Qutdoor Swimming Pool
Playground

Basketbal | /Volley Ball Court
Shared Yard

Private Yard

Shared Facilities

Function Room
Fancy Foyer

Social Services

Inside Umit

Ketchen Nook

Double Sink

Range Hood

Pantry

Backspiash at Counter

Bathroom Features

Built~in Vanity Tables
Glass Doors or Shower

Special Shower Head

Other Amenities
Batlcony

Special Windows
Fireplace

Quality Landscaping

**

=+ o
i

Sign:ficant at 0.01 level
Significant at 0.05 level
Significant at 0,10 level

Hous1ng Within-PHA Total Ercror
Voucher Certificate Difference +t-statistic t~sfatistic
11.93 10.5% 1.4 pts 0.96 0.96
10,1 10.4 -0,2 0.7 0.17
3.0 4.6 ~-1.6 1.63 1.63
28.1 28.8 -0.7 0.34 0.26
26.3 25,3 2.0 0.96 0.96
4.3% 2.5% 1.8 pts 2.08¢% 1.25
1.5 1.8 -0.3 0.42 0.42
0.9 0.6 0.3 0.84 0.84
7.2% 5.4% 1.8 pts 1.57 1.05
49.5 49.1 0.3 0.15 0.15
34,9 37.0 -2.0 0.89 0.89
7.2 9.2 -2.0 1.49 1.36
22.6 23.2 -0.6 0.31 0.3
0.3% 0.3% -0.1 pts 0.39 0.39
0.3 0.1 0.2 0.80 0.78
5.7 6.4 -0.7 0.60 0.60
5.12 - 5.2% -0.1 pts 0.13 0.1
5.3 5.5 -0.2 0.15 .12
5.1 5.5 -0.4 ¢.40 0.37
2.6 1.6 1.0 1.54 1.15
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AVERAGE RECIPIENT RATING OF NEIGHBORHOOD

TABLE 4.16

Housi1ng
Youcher
Program
All Recipients
Pre~Program Rating 2.47
Racipient Rating 2,66
Change 0.19
Within=-PHA t-statistic N
of Change 4,57%%
Total Error t-statistic
of Change 4,57%%
Recipients Who Moved From
Their Pre~-Program Un:¥
Pre-Program rating 2.30
Recipient Rating 2.61
Change 0,51

Within-PHA Error t-statistic 5.44%%
of Change

Total Error t-statistic 5.20%%
of change

*¥

Significant at 0.0t level

Significant at 0.05 level

++
1}

Significant at 0.10 level

Within-PHA Total Error
t~statistic t-statistie
Certificate for for
Program Difference Difference Difference
2,53 -0.06 1,23 1.18
2.63 0.03 0.60 .39
0.11 0.08 1.40 .02
2.48% 1.40 NA NA
1.65 1.02 NA NA
2.38 -0.08 1.29 - 1.29
2,55 0.06 0.96 0.69
0.18 0,13 1.65% 1.27
3.09%% 1.65% NA NA
2.31% 1.27 NA NA
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Housing Voucher Program and 4 percent in the Certificate Program, as con-—
trasted with increases of 1l and 10 perecent, 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 re:ipients 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 ..

i

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 familieg
receiving welfare., As shown in the table, there were modest, but statistic-

ally significant changes in all three measures. Recipients in both programs

lived in tracts with median family and per capita 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 (eonly 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-
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TABLE 4.17

RECIPIENT RATING OF NEIGHBORHOOD N

Within=-PHA Total Error

Hous 1ng t-statistic t~statistic
Voucher Certificate for for
Program Program Difference Difference D f ference
Percent Rating Current
Neighborhood As:
1 = Excetient 19.1% 19.0% 0.1 pts .04 0.04
2 = Good 39.9 . 38.8 1.1 0.45 0.45
3 = Fair 29.3 29.0 0.3 0.12 0.12
4 = Poor 11.7 13.3 -1.5 0,86 0.65
Percent Rating Pre-Program
Neighborhood As:
1 = Excel lent 14.1% 13.7% 0.4 pts 0.27 0.20
2 = Good 37.1 40.3 ~3.2 1.25 1.25
3 = Fair 30,5 30.4 . 0.1 0.04 0.04
4 = Poor 18.3 15.6 2.6 1.38 1.35
Change:
1 = Excellent +5.0 pts +5.3 pts +0,3 pts NA NA
2 = Good +2.8 -1.5_ +4,3 NA NA
3 = Fair ~0.8 -1.4 +0.6 NA NA
4 = Poor -6.6 -2.3 ~4.3 NA NA
** = Significant at 0.01 leve!
= Significant at 0.05 level
I = Significant at 0,10 level
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Evajuator Classification of
Immediate Area

Al! Residential
Mostly residential
Rural /Semi-Rural

Other

Abandoned/Boarded-Up Units

Evaluator Observation

Recipient Perception

Recipient Perception of Crime
in the Neighborhood

*

1

Serious Problem

2

Somewhat of a Problem

3

Not Much of a2 Problem

*¥

Significant at 0.01 level
* = Significant at 0.05 level
Signifrcant at 0,10 {evel

++
]

TABLE 4.18

RATINGS OF SURROUNDING AREA

Within-PHA Total Error

Hous 1 ng t=-statistic t-statistic
Voucher Certificate for for
Program Program Difference Difference Difference
48.1% 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% 15.6% 0.2 pts 0.09 0.03
14,8 15.2 -0.4 0.23 0.20
15.3% 15.1% 0.3 pts 0.14 0.11
24.8 25.1 -0.3 0.12 .10
59.9 59.9 0.0 0.0 0.0

85




TABLE 4.19

INCOME [N CENSUS TRACTS CCCUPIED BY RECIPIENTS

Within-PHA Total Error

Housing t~statistic t=-statistic
Voucher Certificate for for
Program Program Difference Difference Difference
Median Famil!y Income (000s)
Origin Census Tract 12.9 12.7 0.2 .66 0.52
Destination Census Tract _ 13.6 13.4 0.2 0.8t 0.87
Change 0.7 0.7 0.0 0.04 .03,
Within-PHA t-statistic
of Change 4,51%% 4,17%% 0.04 NA NA
Total Error t-statisthic
of Change 2,87%% 1.83% 0.03 NA NA

Median Per-Capita Income (000's)

Ori1gin Census Tract 5.9 5.9 0.0 0.28 0.26
Destination Census Tract 6.1 6.1 0.0 0.42 0.42
Change 0.2 0.2 0.0 . 0.08 0.08
Within-PHA ft-statistic .

of Change 2,81% 2,58%* 0.08 NA NA
Total Error t-statistic

of Change 1.72% 1.63 0.08 NA NA

Percent of Families
Receiving Welfare

Origin Census Tract 18.2% 19.22 -1.0 pts 1.54 t.54
Destination Census Tract 16.8 16.3 0.5 0.94 0.94
Change -t.4 pts -2.9 pts 1.5 2.49% 2,49%
Within=-PHA t-statistic

of Change 3.00%% 6.38%* 2.49% NA NA
Total Error f-statistic

of Change 2,52% 6.38%# 2.49% NA NA

*%

Significant at 0.01 fevel
Significant at 0.05 {evel
Segntficant at 0.10 level

]
1l

++
0]
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TABLE 4.20

INCOME OF CENSUS TRACTS OCCUPIED BY RECIPIENTS: MOVERS AND STAYERS

Within-PHA Total Error
Housing t-statistic t-statistic
Youcher Certificate for for
R Program Program Difference Difference Difference
Median Family Income (000s) ’
Stayers 13.3 13.3 -0.0 0.07 Q.07 .
Movers' Origin Tract 12.6 12.5 0.0 0.08 0.07
Movers' Destination Tract 13.7 13.5 0.2 0.98 0.98
Change 1.1(%%) 0.9(NS) 0.2 0.65 0.43
Median Per Capita income (000s) N
5
Stayers 6.3 6.3 0.00 v 0,00, 0.00
Movers' Origin Tract 5.7 5.7 -0.02 0.15 0.15
Movers' Destination Tract 6.0 5.9 0.06 0.64 ~ 0.64
Change 0.3(%) 0.2(NS) 0.1 * 0.59 .- 0.57 ~ -
Percent of Families Receiving ' ,
Welfare
Stayers 16.2% 16.9¢ =0.7 pts 0.70 0.64
Movers' Origin Tract 19,3% 19,93 -0.5 pts 0.74 0.74
Mavers' Destination Tract 17,2 16.1 1.1 pts 1.79% . . 1.79%
Change =2.1 pts(*¥) =3.8 pis(¥*¥*) 1.7 pts 2.00% 2.00*
*% =

£ 3
H

++
1l

Signtficant at 0,01 level
Significant at 0.05 level

Significant at 0.10 level
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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.

$imilarly, 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 & percent below the Housing

Voucher Program recipients).

Characterizing recipient Cenmsus 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
median rents more like those of the tracts occupie& 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-
tiong., Again, there were small declines compared to pre-program locations
(Table 4.23).

Tables 4.24A to 4.24C present changes in the racial/ethnic 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-

H
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Median Value of Owner-
Occupied Units ¢C00's)

Origin Census Tract
Destination Census Tract
Change

Within-PHA t-statistic
of Change

Total Error t-statistic
of Change

Median Monthly Rent

Origin Census Tract
Destination Census Tract
Change

Within-PHA t-statistic
of Change

Totai Error t-statistic
of Change

Percent of Units Without
Adequate Plumbing

Origin Census Tract
Destination Census Tract
Change

Within-PHA t-stat:istic
of Change

Total Error t-statistic
of Change

*%

*
1]

1l

1

.

TABLE 4.21

HOUSING MARKET CHARACTERISTICS OF

CENSUS TRACTS OCCUPIED BY RECIPIENTS

Housing
Voucher

Prggram

$43.6
44.6
0.9

$222
235
13

5.87%%

3.55%%

2.5%
1.9
-0.6 pts

#xd

¥xd

Significant at 0.01 level
Significant at 0.05 level

Significant at G.10 ievel

3Standard errors less than 0.001 point.

Certificate

Prggram

$43.2
44,5

2.08%
1.57
$222

235
13

6,22%%

3.97%*

2.4%
2.1
-0.3 pts

*x@

xxd

89

Within~-PHA Total Error
t-statistsc t-statistic
for for
Difference Difference Difference
0.4 0.42 0.42
0.1 0.1z 0.12
~3.3 0.36 0.36
0.36 NA NA
0.36 NA NA
50 0.02 0.02
0 0.12 0.12
0.13 0.13
0.13 NA NA
0.13 NA NA
0.1 pts 0,49 0.49
-0.2 1.50 1.50
~0.3 pts 1,25 1.25
1.25 NA NA
1.25 NA NA




Median Value of Owner-
Occupied Units (000s)

Stayers

Movers! Origin Tract
Movers' Destination Tract
Change

Median Monthly Rent

Stayers

Movers' Origin Tract
Movers' Destination Tract
Change

Percent of Units Without
Adeqiate Piumbing

Stayers

Movers' Origin Tract
Movers' Destination Tract
Change

** = Significant at 0,01

*
n

Significant at 0.05

++
1]

Significant at 0.10

*TABLE 4.22

HOUS NG MARKET CHARACTERISTICS OF CENSUS TRACTS
OCCUPIED BY RECIPIENTS: MOVERS AND STAYERS

Within-PHA Total Error

Housing t-statistic t-statristic
Voucher Certificate for for
Program Program Difference Difference Difference
$47.7 $45.7 $2.0 1,05 1.05-
41.9 41,7 0.1 0.12 0,12
43.1 43.4 0.3 0.32 0.32
1.2(NS) T.6(NS} 0.4 0.37 0,37
$233 $240 -7 1.41 1.29
217 215 2 0.45 0.45%
235 234 2 0.48 0.48
18(*%*) 18(*%) -0 0.0 0.0
2.6% 2.6% -0.0 pts 0.01 " 0.03
2.6% 2.2% 0.3 pts 0.83 0.83
1.7% 1.9% -0,2 pts 1.43 1.43
-0,9 pts(**) -0,4 pts(NS) -0.5 pts 1.30 1.30
level
level
level -
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TABLE 4.23

CHANGE [N RACIAL/ETHNIC CONCENTRATION
OF TRACTS QCCUPIED BY RECIPIENTS

- Within-PHA Total Error

Housing t-statistic t-statistic
Youcher Certificate for for
Program Program Difference Difference Difference

Percent Minority

Origin Census Tract 61.4% 61.3% 0.1 pts 0.10 0.09

Destination Census Tract 59.4 58.7 0.7 0.60 0.54

Change ~2.0 -2.6 0.6 0.58 0.58-

Within-PHA t-statistic

of Change 2.83%* 3.37%% .58 NA NA

Total Error t=statistic *

of Change 1.83t 2.13% 0.58 NA NA

Percent Black - ea .t

Origin Census Tract 43.6% 42.7% . 0.9 pts 0.66 0.65,

Destination Census Tract 42.5 41.1 1.4 1.11 1.1

Change -1.1 pts ~-1.6 pts 0.5 0.48 0.44

Within-PHA t-statistic

of Change 1.30 1.97% 0.48 NA NA

Total Error t-statistic , :

of Change 0.92 1.50 0.44 NA _NA

Percent Hispanig

Origin Census Tract 13.6% 14.3% -0.7 pts 0.34 0.84

Destination Census Tract 13.0 13.8 -0.8 1.06 1.06

Change -0.6 pts -0.4 pts -0.1 0.19 0.19

Within-PHA t=statistic

of Change 1.07 1.00 0.19 NA NA

Total Error t-statistic

of Change 0,92 0.53 0.19 NA NA *

*E =

Significant at 0.01 level
Significant at 0.05 level
Significant at 0,10 ieve!

*
(1]

+
li
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TABLE 4.24A

Percent Minority

Origin Census fract
Destination Census tract
Change

Within-PHA t-statistic
of change

Total Error t-statistic
of change

Percent Hispanic

Origin Census tract
Destination Census tract
Change

Within-PHA t-statistic
of change

Total Error t-statistic
of change

Percent Black

Crigin Census tract
Destination Census tract
Change'

Within-PHA t-statistic
of change

Total Error t-statistic
of change

Housing
Youcher

Program

20.5%
19.2%
-1.3 pts

1.33

0.97

6.2%
6.0%
-0.3 pfs

0.57

0.36

9.0%
8.4%
-G.5 pts

0.82

0.82

** = Significant at 0,01 level

*# = Significant at 0.05 level

t = Significant at 0.10 level

-at

CHANGE N RACIAL/ETHNIC CONCENTRATION OF TRACTS OCCUPIED BY NON-MINORITY RECIPIENTS
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Within—-PHA Total Error
t-statistic t-statistic
Certificate for for
Program Difference Difference Difference
21.0% 0.5 pts 0.25 0.25
20.2% -1.0 pts 0.49 0.49
-0.8 pts -0.5 pts 0.35 0.26
0.83
'.{ N -
0.65
7.5% -1.3 pts .28 T r.28
*
7.4% -1.4 pts 1.39 1.12
-0.1 pts -0.1 pts Jd.25 g.14
0.40
0.16
.y !
5.9& 0.1 pts 0.05 0.05
8.4% 0.0 pts 0.01 0.01
-0.5 pts =0.1 pts 0.06 0.06
0.62
0.62

L.
B ’



TABLE 4,24B

CHANGE [N RACIAL/ETHNIC CONCENTRATION OF TRACTS OCCUPIED BY BLACK (NON-HISPANIC) RECIPIENTS

Percent Minority

Origin Census tract
Destination Census tract
Change

Within-PHA t-statistic
of change

Total Error t-statistic
of change

Percent Hispanic

Origin Census tract
Bestination Census tract
Change

Within-PHA t-statistic
of change

Total Error t-statistic
of change

Percent Black

Origin Census tract
Destination Census fract
Change

Within-PHA t-statistic
of change

Total Error t-statistic
of change

*#

*
n

*
[}

Significant at 0,01 level

Housing
VYoucher

Program

76.7%
715.2%
-1.5 pts

1.42

.1

8.8%
9.1% .-
0.3 pts

0.50

Q.50

Significant at 0.05 level

Significant at 0.10 level

Certificate
Program

77.8%
75.6%
-2.2 pts

2.03*

1.38

9.7%
10.2%
Q.5 pts

¢.78

0.70

64.0%
62,14
-1.8

1.36
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Within-PHA Total Error

t-statistic testatistic
for for

Difference Difference Difference
-1.2 pts 0.89 0.89
~0.4 0.35 0,30
0.7 0.49 0.49
-0.8 pts 1.09 0.97
-1.0 1,39 1,12
=0.2 0.27 0.27
0.0 pts 0.01 0.01
0.5 0.28 0.28
0.4 0.25 0.25
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TABLE 4.24C .

- Y CHANGE IN RACIAL/ETHNIC CONCENTRATION OF TRACTS OCCUPIED BY HiSPANIC RECIPIENTS

Percent Minority

Origin Census tract
Destination Ceasus fract
Change

Within-PHA t-statistic
of change

Total Error t-statistic
of change

Perceat Hispanic

Ortgin Census fract
Destination Census tract
Change

Within-PHA t-statistic
of change

Total Error t-statistic
of change

Percent Bilack

Origin Census fract
Dastination Census tract
Change

Within-PHA t-statistic
of change

Total Error f-statistic
of change

*%

fl

*®
]

Hous 1ng
VYoucher

Program

73.8%
86.5%
-7.3 pts

4.04%%

3.02**

Significant at 0.01 level

Signtficant at 0.05 ievel

i = Significant at 0.10 fevel

3

Certificate

Program

71.5%
64.5%
-7.0 pts

3.87%%

3.,25%%

50.2%
45,4%
-4.9 pts

2.97%%

1.78%

18.02
15.7¢
-2.3 pts

1.78¢

1.78%

S4

N

Within-PHA Total Error

t=statistic t-statistic
for for

Difference Difference Difference
2.3 pts. 0.84 0.57
2,0 pts 0.69 0.51
-0.3 0.10 0.10
2.7 pts 0.7 0.70
1.6 pts 0.45 0.36
~1.1 pts 0.25 0.22
2.1 pts 0.67 0.44
2.7 1.03 0.55
0.6 0.30 0.17



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 4.25A to 4.25C).
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TABLE 4.25A

CHANGE, IN RACIAL/ETHN!IC CONCENTRATION OF TRACTS OCCUP!ED BY NON-MINORITY RECIPIENTS

Percent Minority

Origin Census tract
Destenation Census tract
Change

Within=-PHA t-statistic
of change

Total Error t-statistic
of change

Percent Hispanic

Origin Census tract
Destination Census tract
Change

Within-PHA t-statistic
of change

Total Error t-statistic
of change

Percent Black

Origin Census tract
Destination Census tract
Change

Within-PHA t-statistic
of change

Total Error t-statistic
of change

WHO MOVED FROM THEIR PRE-ENROLLMENT UNIT

Housing
Youcher

Program

22.7%
19,5
-3.2 pis

1.44

1.14

5.8%
5.1%
-0,7 pts

0.88

0.49

11.6%
10.2%
-1.4 pts

0.93

0.93

**% = Significant at 0.01 level
*® = Significant at 0.05 level
1t = Sign:ficant at 0.10 level

Within-PHA Total Error
t-statistic t-statistic
Certificate for for
Program Difference Difference Difference
20,2% 2.5 pts 0.94 0.75%
18.6 0.9 0.34 0.29
-1.6 pts -1.6 0.56 0.40
0,90
0.67
6.0% =0.2 pts 0.20 0.15
5.9% -(.8 0.92 0.49
=0.1 pts -0.6 0.55 0.26
0.14
0.06
9.8% 1.8 pts 0.76 0.76
8.6% i.6 0.69 0.69
-1.2 pts -0.2 0.1 0.11
0.83
0.83
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TABLE 4.25B

CHANGE 1N RACIAL/ETHNIC CONCENTRATION OF TRACTS OCCUPIED BY BLACK (NON-HISPANIC) RECIPIENTS

WHO MOVED FROM THEIR PRE-ENROLLMENT UNIT

Hous ing
Voucher
Program
Percent Minority
Origin Census tract 75.8%
bDestination Census tract 73.8%
Change ~1.9 pts
Within-PHA t-statistic 1.46
of change
Total Error t-statistic 1.16
of change
Percent Hispan:c
Origin Census fract 7.9%
Destination Census tract 8.4%
Change 0.5 pts
Within-PHA t-statistic 0.82
of change
Total Error ft-statistic 0.82
of change
Percent Black
Origin Census tract 63.8%
Destination Census fract 61.9%
Change -2.0 pts
Within-PHA t-statistic 1.24
of change
Total Error t-statistic 0.91
of change

*%

Significant at 0.01 level
Signifrcant at 0.05 tevel

Significant at 0.10 level

Certificate
Program

77.1% .
73.7%
-3.4 pts

2.41%

1.70%

8.8%
9.4%
0.5 pts

0.69

0.59

64.0%
61.2%
=2.8 pts

1.62

1.31
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Wi thin-PHA Total Error

t-statistic t-statistic
for for

Difference Difference Difference
-1.3 pts 0.86 0.86
0.2 0.11 0.1
1.5 c.78 0.78
-0.9 pts 1.10 1.07
-0.9 1.10 1.10
-0.0 0.01 0.0t
-0.1 pts 0.08 0.08
0.6 0.34 0.34
0.8 0.34 0.34



CHANGE IN RACIAL/ETHNIC CONCENTRATION OF TRACTS OCCUPIED BY HISPANIC RECIPIENTS

TABLE 4.25C

Percent Minority

Origin Census fract
Destination Census tract
Change

Within=-PHA f+-statistic
>f change

Total Error t-statistic
of change

Percent Hispanic

Origin Census tract
Destination Census fract
Change

Within-PHA t-statistic
of change

Total Error t-statistic
of change

Percent Black

Origin Census tract
Destination Census fract
Change

Within-PHA t-statistic
of change

Total Error t-statistic
of change

*%

a*
L[] "

++
1}

wHO MOVED FROM THEIR PRE-ENRQLLMENT UNIT

Housing
Voucher

Program

73.2%
63.5%
-9,7 pts

4.22%%

3.67%%

56.0%
48,0%
-8.0 pts

1.82%

1.82%

16.8%
14,82
-2.1 pts

1.02

0.56

Significant at 0.01 level
Significant at 0.05 level

Significant at 0.10 level

98

Within-PHA Total Error
. t-gtatistic t-statistic
Certificate for for
Program Difference Difference Difference
72.5% 0.8 pts 0.26 0.17
63.1% 0.4 0.13 0.09
9.4 pts 0.3 0.10 0.10
3.57%%
3.47
53.0% 3.0 pts 0.74 0.63
46.9% 1.1 0.28 0.17
-6.1 pts -1.9 0.38 0.33
2.62%
1.75%
16.8% 0.0 pts 0.01 0.1
13.5% 1.3 0.62 0.25
-3.4 pts 1.3 0.47 0.31
1.77¢
1.64%
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Appendix A

; . i - ' PR

THE DEMONSTRATION SAMPLE R

.

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 drawm.

A.l 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 PHAs. {(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 50,000.1 Westat concluded that two of
thege 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

1see Dietz et al., p. 3-1, HUD excluded, for administrative rea-—
sons, & ¢f the 112 PHAs that met rthese criteria, leaving a total sample of
106.
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TABLE A.1l

STRATIFICATION OF NONCERTAINTY PHAs BY REGION AND SIZE

TOCETHER WITH MARGINAL SAMPLING TARGETS

PHA SIZE Total
{Authorized Certificate Number
Program Siots as of January, 1984) of Certi-
4,000 2,700 |7 1,700 Less Total ficate
tr to to Than Number Slots |Allocated
Region 8,000 4,000 2,700 1,70G of PHAsg (Q00s) Sample
New England 0 1 1 2 4 8.7 Z
New York/New Jersey 1 0 2 3 6 4.2 1
Mideast 1 1 2 5 9 20,2 2
North Central 2 6 6 7 21 50.6 4
Southeast 0 2 3 il 16 28.5 2
South Centrai 2 2 3 6 13 30.6 2
Hest 5 7 11 12 35 84.4 3
Tota! Number
of PHAs 13 19 28 46 104 237.2
Al located Sample 4 4 4 4 16 NA 16

Source:

Dietz, et al,, Tables 3-1 and 3-2.
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sample of PHAs to meet these marginal conditions. The marginal sample
allocations are shown in Table A.l. The equal allocation by size cate-
gories reflected approximately équal numbers of units in 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 the proportional-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 A,2.1 -

A.2 _ Properties of the Bryant/Hartley/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 individuals. Within this comtext,
Bryant et al. provide the following facts concerning their procedure.

1. There is an unbiased estimate of the population mean, § ,.
provided by:

1 P .
(1) “n z. . rJnrj)
¥, Fl
where
¥, = Unbiased estimator of population mean

H

Lywo details of the procedure followed may be mentioned. First,
Westat used the special methods suggested by Bryant et al. (pp. 121ff.)
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.
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PHA

New York City, NY

Los Angeles, CA

Cuyahoga County (Cleveland), OH
Housten, TX

San Antonic, TX

Oakland, CA

Boston, MA

Metro Counci! (Minneapcoiis), MN
Atianta, GA

San Diego, CA

Pittsburgh, PA

Omaha, NE

Dayton, OH

Seattie, WA

New Haven, CT

Erie (Buffalo), NY

Montgomery County, MD

Pinelias County (S5t. Petersburg), FL

New Jersey

Michigan

TABLE A.2

SAMPLE OF PHAs

Region

NY/NJ

NC
SC

5S¢

NE
NC

SE

ME
NC

NC

NE
NY/NJ
ME
SE
N/A

N/A

Source: Dietz, et al., Table 3-3.

104

Authorized
Certificate Slots
in January 1984

Probabi ity
of Selection

38,595
17,505
5,135
5,504
5,720
4,072
3,990
3,162
3,723
3,065
2,035
1,898
1,278
2,116
1,383
1,061
1,495
1,402
N/A

N/A

1.000

1,000

0.600

0.600

0.600

0.185

0.808

0,200

0.200

0.107

0.225

0.143

0.143

0.073

0.327

0.074

0,132

0.074

N/A

N/A



(2)

(3)

(4)

(5)

(6)

(72

4.

where n:, and n,;

n = Sample size
Prj = The proportion of the population in the sample in
the (i,i)* stratum
Iy = The expected proportion of the sample in the (i,j)th
) stratum .
?rj = The sample mean for the r,jth stratum
Ny T The actual sample size in the r,jth stratum,

Bryant et al. also present a biased estimator:

B n ri’ej °
r,] Jr}

In the special situwation in which

P .={(p_ )P .)
r FSRAL

and in which without rounding

j are integer marginal sample targets, then

I .=P .
rj rj

A

¥p T Y,

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.

If true cell means are additive, so that
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and if the factoring condition of Eq (3) is not met, but the
non—rounding condition of Eq (4) is met, then Jp is unbiased
¢ and has a lower variance than yh

5. Under certain conditions, the sample will provide unbiased
' " estimates of Var(§, ) and Var(jp). These conditions were not
met in this case. -

1Bryant et al., p. 120, Actually Bryant et al. maintain that ¥
may be biased under these circumstances. However, they give the bias as:

. (n_n ;)
(i) B=737) [—————J—~n2 R LT
If
(i) w.=w tw,. -

(iV) ZPr.=P =--E.L;§P,=P'=—.—J- X

we have

7

n_. n .
_ v .- . =
B 2"5*“r- * §(_Hl)u'j,- o zprzur - §P'juj tu=0

2In cases where some P_: 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 variance cannot be directly estimated from the
sample, . g -
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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 §, of Eq (1) except that the weights (P /nﬂrj) would be

rjfr]
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,
normalizing the weights will result in unbiased estimates with lower vari-
ance.

In terms of estimating the variance, we used the variance under a
simple 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 Demonstraticn 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 additicnal slots allocated to
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larger unit sizes. These are shown in Table A,3. As indicated there, in
cases wﬁefe PHAs had adopted an apparently permanent polic} of 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 average
bedroom sizes in order to improve prec151on for these groups. T

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 Sectioﬁ{S Existing Housing Program at _
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 appllcants belng issued Certifi-~

cates, they were randomly issued elther a Housing Voucher or a Housing
Certificate, depending on whether the last digit of the applicant's social
security number was odd or even.fuThis continued until all of the Housing
Voucher or flagged Certificate slots in each bedroom size category had .
been filled. Once the Demonstrafion slots in any bédroom size/program
category were filled, the succeedlng appllcants were issued regular Cer-

tificates. If a Demonstration Housing Voucher or flagged Certificate-
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TABLE A.3

*r

CURRENT DISTRIBUTION OF SECTION 8 UNITS IN URBAN SAMPLE?

Bedroom Size !

4

Site o 1 2 3 or more Total

Atlanta 0 497 2,457 552 215 3,721
0 ) 1,823 1,589 523

Boston (31) (623) (1,158) (1,323) (435) 3,935

Cleveland 33 1,398 2,367 1,222 164 5,184

Dayton 0 134 704 351 89 1,278
0 383 456 7 31

Buffalo (4) (382) (454) (170) (31) 1,041

Houston 567 1,648 1,962 984 343 5,504

Los Angeles 1,141 8,433 5,855 1,480 290 17,199

Minnesota 0 741 1,928 452 M 3,162

Montgorery 80 228 541 414 109 1,372

New Haven 90 322 590 408 116 1,526

New York City 4,766 19,804 11,851 4,939 671 42,031

Oakland 1,243 181 1,560 852 236 4,072

Omaha 75 651 726 343 35 1,830 °

Pinellas 69 488 660 168 20 1,405
0 512 969 430 o8

Pittsburgh (90) (489) (916) (411) (93) 1,999

San Antonio 101 1,179 2,226 1,496 649 5,633
0 1,555 1,154 275 81

$an Diego . (50) (1,530) {(1,135) (270) (80) 3,065
) 0 753 826 430 105

Settie (195) (684) (750) (390) (95) 2,114

4here 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.
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rec1p1ent termlnated then the next appllcant in that bedroom size cate-
gory (w1th the approprlate soc1al security number parity) would be issued-
a Demonstration Housing Voucher or.flggged Certificate, respectlvely.l
Not all those issued Housing Vouchers or Certificates became
recipients. In order to speed the enrollment process, PHAs issued more
Houfing Vogghers or Certificates than there were slots to fill. We were,
howe;ef, still able to associlate each Housing Voucher or Certificate .
holder witﬂ a particular slot. Issuances of Housing Voucherg 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.? This pro-—
vided us Qith a sequential list of all issuances. Some of these expired;
others became rec1p1ents. The issuances associated with filling the kth
rec1p1ent slot (1n a given program/PHA/bedroom size category) are all

‘ (2%

issuances between the (k-l)St and kth recipient on the list. Similarly
rgpeatlng the process using only 1ss£ances to a specific demographic group
wgl{‘idéﬁtify the issuances to that demographic group associated with
filliqgﬂthe Kth recipient slot of that group. This sequencing in effect ,
allows us tolﬁﬁplicaté 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 Antonlo, began issuing Housing
Vouchers and flagged Certificates in -April 1985, the-last Demonstration
PHA began issuing in February 1986. The bulk of the PHAs started
Demonstration operations in either June/July or September/October of

> -
ot

Ias 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 rules would not allow it to skip ahead on the waiting
list and 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,

ZpHas issued new Housing Vouchers or flagged Certificates sequen-
tially, using the avallable slot with the lowest identification number
flrst.

+ r
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1985. Housing Vouchers and/or flagged Certificates continued to be issued
as recipients terminate and openings become available. Data collection on

Ed

issuances and recipients ended on September 15, 19881

AL The Housing Evaluation Sample

¥

Housing evaluations were conducted for samples of recipients in
ten PHAs., This section describes how these housing evaluation samples

e Y
were ‘selected. ‘

A.4.1 Selecting PHAs for Housing Evaluations

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 rediéient 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) VNew York City and Los Angelés, 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 proportionms.

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 L] -

1In 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.
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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 housing evaluations were conducted.
Collapsing PHAs to provide combined sites with enough recipients would not
work in this case, since the 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 sites 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 is 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 sites 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

i12



€Tt

FIGURE A.1

URBAN PHAs [N THE DEMONSTRAT|ON

$12E CATEGORY

Approximate

w

(Number of Section § Units) Number of
4,000 2,700 1,700 Less Total Section
Self- to to to Than 8 Recipients
Region Representing 8,000 4,000 2,700 1,700 {n the Region
New England (Boston) (New Havem) 9K
w=5K w=4K
New York/New Jersey New York City Buffalo 53K
w=30K w=14K
Mldeast Pittsburgh Montgomery Cty. 20K
w=9K wa11K
North Central (Cleveland) Minneapol is Omaha 51K
w=GK 2=16K w=13K
(Dayton)
w=0k
Southeast Atlanta Pinellas 29K
w=19K w=19K
South Central (Houston) 3K
w=0K
San Antonio
w=10K
West Los Angeles Qakland San Diego Seattie 102K
w=18K w=22K w= 20K w=29k

= §1te weight = Number of Section B recipients in site divided by the probability of selecting the site.




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%
los 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%
QOakland 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 19K 6.6%
Seattle Seattle 29K 10.3%
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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’r§cipients ’

B
. TR .

in each stratum (Table A.5).
) The final samples are shown in*Table A.6. As shown there, 1,998
recipients were assigned for evaluation. Although these tases were

checked with the PHAs within a few months before the evaluation began, by

-

N
T

the time of the evaluation, 134 had terminated from the programland 80
were dropped from the sample. Of the remaining 1,864 cases, 95 perdént,
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
important part of the analysis involves the estimation of hedonic indices

based on regression of unit rents on various -housing characteristicsg.-"The

sample of evaluations with data on all relevant characteristics was 1,616,
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TABLE A.5

STRATUM WEIGHTS FOR MOVER STRATUM

Housing Certificate
Site Voucher Program Program
Atlanta 0.917 0.801
Los Angeles 0.71% 0.700
Minneapolis 0.565 ¢.570
Montgomery County . 0.786 0.733
New York City 0.348 0.351
Oakland 0.771 0.843
Omaha 0.706 0.652
Pittsburgh 0.682 0.774
San Antonio 0.891 0.918
Seattle 0.680 0.693

\ 116



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

HOUSING EVALUATION SAMPLE SIZES

TABLE A.6

1,999

1,864

1,770

1,616

No. Cases No. Cases No. Cases No. Cases
Assigned Ineligible Eligible Completed
199 27 172 166
200 i7 183 177
200 17 183 169
200 10 190 182
200 5 195 176
200 5 195 179
200 9 191 182
199 21 178 170
200 9 191 191
200 14 186 118

1,998 134 1,864 1,770
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Response
Rate

95.5%
96.7
92.3
95.8
90.3
91.8
95.3
95.5
100.0
95.7
95.0%




APPENDIX B

DATA SOQURCES AND DEFINITIONS

Thigs appendix describes the data scurces 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,

B.1l 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
completed 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

paﬁents. -

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
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.CPF one yeat’ 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, (d) when utilities have been adjusted, or

(e) 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-examined 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 ianformation 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 resclution.

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.
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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 zent will show up in an inconsis-—
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 possible 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 recipient 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. HHSIZE 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) All households identified as hispanic are classified Hispanic,
regardless of race,

a
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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 ain-
ority, reflecting the small numbers of households in some
individual categories.

Payment Standard {STANDARD or FMR):

Tﬂis is the dollar amount of the Payment Standard applicable to a
Housing Voucher holder when the Housing Voucher is issued or the FMR applica-
ble Lo-a Certification holder when the Certification is issued. At the 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:
1 > R
+  SALARY (the total dollar amount of wages, salaries, tips, commis-
sions, and other earned income, as projected for the next year to
e . determine eligibility) = N

- . ¢ 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)

e WELFARE (the total amount received from Aid to Families with
Dependent Children (AFDC), Ceneral Assistance, Supplementary
Security Income, or Tribal Welfare, as projected for the next year
to determine eligibility)

*+ ASSETS (total income from assets in terms of interest,'dividends,
rent and other income from net assets, as projected for the next
year to determine eligibility) a

+ QOTHINC (the sum 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)

This variable is the Total Deductions froﬁ annual income and includes
$480 for eich minor {excluding head or épouéé); mediéél expenses in excess of
three percent of annual income; cost of allowable Fhild care and allowable
care attendent/apparatus for handicapped or disabled; and $400 for households

headed by elderly, handicapped, or disabled.
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Net Income (NETINC)

This variable is calculated by subtracting DEDUC (Total Deductions)
from TOTING (Total Family Income) leaving the Total Adjusted 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 landloerd.
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Recipient Gross Rent {GROSSR):

-

This wvariable 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 tongee whether there was evi-
dence that Certification program recipients might be evading the program lim-

its on rents by making side payments to landlords.
. H

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 éhey personally paid.‘ We also sus-

pected that tenants might pay rent more often than monthly and gave that
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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 l

-- 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 ffﬁm 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 discrepéncies.
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,

1t 1s, of course, possible :hat real dlfferences could be lost in the
noige created by a few large errors. To test thls, we compared d1screpanc1es

after eliminating those with absolute values greater than $100 per ‘month as
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probable reporting errors. As shown in Table B.1l, the two programs still had

very similar and small average discrepancies.

2

B.2 Housing Inspections

Under subcontract to Abt Associates, the Research Triangle Institute
(RTI) conducted housing quality inspections between August 24, 1987 and

January 1988 on a sample of 1,999 cases drawn by Abt Associates.

Selection Criteria .

An initial sample of 2,500 families was drawn across the 10 inspection
sites. Each site was sent a list of 250 participants to be reviewed. FHAs ;
were asked to review the addresses of the families selected for inspectioﬂs in
each site., PHAs were asked to correct or update addresses, and to provide
telephone numbers and other useful information, such_as a contact pé;son for
those families that did not speak English or had other disabling conditions.

A final sample of 200 families (100 Hgﬁéing Voucher and 100 Flagged Certifi-
cates) was drawn for each of the 10 sites. A tape containing all necessary
information (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 contacted 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
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TABLE B, 1

COMPARISON OF THE TENANT PAYMENT
AS SHOWN ON PROGRAM RECORDS AND AS REPORTED BY THE TENANT

Mean Standard
Discrepancy Error t-Statistic
* All Recipients
Housing Voucher Program ~$1.57 $1.83 1,49
Certificate Program ~-$2.86 51,52 2.64%%
Difference $1.29 $2.38 0.54
Recipients with Absolute
Discrepancies of Less than $100
Housing VYoucher Program -$1.05 $0.71 0.86
Cortificate Program -$1.69 $0.64 1,88+
Difference $0.64 $0.95 0.67

** 2 significant at 0.001 level
* s significant at 0.05 level
+

L]

significant at 0.10 level
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guality units contained amenities that must be reported on the form.

During the training 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, odd/even street conventions for each city, city
planning offices, and PHA site inspectors. The odd/even 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.
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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.
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SUPPLEMENT TO APPENDIX B

HOUSTNG EVALUATION FCRM
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B No.: 25280125
Expires: 12-331-87

BOUSING QUALTTY INSPECTION/INTERVIEW FORM

NOTICE. All informaticn on this fomm vhaich would permit identification of the individual wall be held in
strict confidence, wall be used only by persons engaged in and for the purposes of the survey, and
will not be disclosed or released to other persoms.

PART A. EECIFIENT TDENTIFICATION

PART B. ADDRESS CORRECTION

No. Street Apt.#
PLACE LABEL. HERE
City State ZIP
Phone ¥ ( )
PART C. RECOBD OF CALLS 1
Type of
Day of Week Date Tame Contact Results/Notes Code*

HE|HY |HE|BE|(BE|BB
43|23 | 33|23 (23|23

* PENDING COPES: (ENTER ABOVE)

01 No Action Taken
02 Appointment Made

03 No Respondent Home

04 Refusal
05 Breakoff

06 Language Barrier

07 Respondent Moved, Unable To Locate

08 Inspection/Interview Partially Conplete

09 Other (SPECIFY IN NOTES ABOVE)

FINAL QODES: (CIRCLE ONE)

10 Inspection Campleted
11 No Eligible Respondent Home
after Repeated Visits
12 Refusal/Exterior Cnly
13 Breakoff/Partial Data
14 language Barrier
15 Respondent Mowed, Unable To Locate
16 No Longer a Recipient
17 Other (SPECIFY IN NOTES ABOVE)

MMBER. OF SUPPLEMENTS INCLUDED:

Bathroams

Other Rocms

Hallways

Kitchen
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PART C. RBOCED OF CALLS (Contimed)

Type of
Day of Week Date Tame Contact Results/Notes Code*

am c

m| i

&m c

m w

am TC

m w

amn c

m 1)

am c

jsuil 12

am c

m w

am c

m w

am c

m| ‘

STATEMENT OF INFORMED CONSENT

READ THE FOLLOWING STATEMENT TC THE RESPONDENT BEFORE BEGINNING THE INSPECTION/INTERVIEW.

Hello, I’m (YOUR NAME) from the Research Triangle Institute.

We're conducting housaing inspections and interviews for the U.S.
Department of Housing and Urban Development. This study will
provide the data necessary to evaluate the Section 8 Certificate
and Housing Voucher Programs. I would like to conduct an inspec-
tion of your (HOUSE/APARTMENT) and then ask you a few questions.
There are no known risks or direct benefits to you for participat-
ing an this study. You may be assured, however, that your parti-
cipation is greatly appreciated and will be helpful to those re-
sponsible for housing planning and policy. All of your answers and
any information collected that would permit your identification
will be held in strict confidence. Your participation in thzs
study is strictly voluntary, and there are no penalties for your
refusal to participate.
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PART A: BUILDING LESCRIPTORS

1. DWELLING TNIT TYPES

2.

3.

4,

Mobile home. cevvernnrrrrnnranncraannaal 01
Shack (shotgm or other).....vcvvenses. 02
Single family detached................ ..03
Single family row house....vvvevvinianns 04
Duplex or 2 family....vvvuvenvsaassesess05
3 or 4 family......... P RPN o -
Single family conwverted......... PR ..07
Garden apartment or other multi-

family 4-story or 1eSS..iseisersenness.09
High rise--more than 4 stories..........10
Mixed use--small retail with

dwelling mits.e.eriieeiinacnannn, S b |

ESTIMATE AGE. OF STRICTURE

1919 or prior (pre World War T).........1
1920s, 1930s, to 1945 (World War II) ...2
Post World War II to 195%...0veernvnnsas 3'
19605; 1970s; 19808..cuauuicnscnnrnansaslh
New, less than one year old..... .

FLOOR LOCATICN OF TRUT

Basement apartment - below grade........ 00
First floor or baseament walkout........ 01
- oo T o .. 1

Other floor Mber oo enstnsanaen

FLOOR AREA OF IWELLING UNIT

(measure and code in square feet)
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5. NOTES TO FACILITATE INTERVIEWER

A.

a.
b.

c.

CCDE BEFCRE ENTERING THE DMELLING UNIT OR
DURING THE INSPECTION.

NOT
PRESENT  PRESENT

GArage..oosrusnrversvisnssseiiliseraniss2
Covered off-street parking....l.........2
Uncovered off-street parlung..l.........2
Qutdoor swimming pool......... R 2.
Ternis cortev,ereveenena?onn oo, 2
Function room........... e 2
Indoor swimming pool....eeeseilesessessa2
Sauna/steamroam/hot tub.......leeeieees, pA
Garbage disposal......ccuuvnnnn l......... 2
Dishwasher....eeeciicieecerandovennnni 2.
Alr conditioning equipment....l.........2
Current sewer/septic tank
problem..vveiiiieriiineniere i 2
Recent sewerfseptic tank

problem....cvieiniiiiniinnis o, 2




PART B: COMMDN AREAS--MILTI-FAMILY ONLY
CMPLETE QMUY IF DWELLTNG UNIT TYPE (ITEM 1, PAGE 1) IS CODED 06-11. OTHERWISE, GO TO PART C.

1. OMON ENTRANCE HALL 6. LOOSE, BROKEN, OR MISSING STEPS OR HANTRATLS
NOT FIRMLY ATTACHED TN CMMON STATRWAYS
Present..e eeieciernecacserenannes N §
Not Present..........c..-. sereeeene2 B N deeaans 1
2. ENTRANCE SECURITY NOT Yo 2
PRESENT  PRESENT Cerersarecsaararrrasasaacans
a. Security guard/reception NO STA1IWAYS.ceiatrasvssoranannna eee3
desk/doOrman. coverrarrannn erveliverienas 2 7. ELEVATOR WOREKING
b! mtercmlwiﬂl televislm ...... l ......... 2 Y‘es-" lllll * A s s dwbr i rensswosen Onvocol
‘¢, Intercam--voice only.......... lo.o..:ll2 No..... Ceeriesrrisias Cevreerreeaaeas A
S
3. MAIN ENTRANCE LOCFED AT ALL TIMES No elevator..... ceveresesascases vesed3
YeSeiieneannans terteasenenan R | 8. OTHER COMMDN INTERIOR FACILITIES
NOT
NOowesvoeaannnn teesasensnnane A PRESENT  PRESENT
4. CONDITION OF COMMON AREAS a. Social service
(Halls, entryways, staircases or other facilities..cieverrnnaavenans S 2
coomon areas) b. Fancy fayer with extra
No public areas........ teesteseeaans .1 amenities....... saersasenenns i
Presence of a health or safety c. Shared or pravate storage
hazard............. N - BY€8..... trsessensues B s [ 2
Sare elements need replacement or . d. Convenience stores in
repair. ... iieieniaiiia tereeneaead bualding ...civvviriiinecnann PR 2
Sare elements need cosmetic e. Function room.covevneennene. B P 2
repair--show deferred maintenance...4 f. Indoor swimming pool.....e.... e N 2
All elements in good condition.......5 g. Samafsteamroam/hot tub....... ;1 IR 2

Al]l elements in superior conditicm...6

5. HALL AND STATRWAY LIGHITNG PRESENT AND
WOREKING

No hallways or stairs......evevvvess.l

Light present-not working......... see2
Light present-working.....oeeveeeees.3
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PART C: DWELLING TNIT INTERICR - LIVING ROOM PRESENT...1

NOT' PRESENT...2 + GO TO PAGE 4.

A. Dimensions (length by wadth) by B. Area (square feet)
1. mmmm\ 7. TFLOOR CONDITICH
- R § Immediately hazardous conditions...... 1
o A cereas? Serious defects..evnuveirncrncranianas 2’
2. WINDOW PRESENCE AND OPERABILITY Surface defects.......... R
NO WiNGOW. s sovvennvnnnronvanenaceonnns 1 Cosmetic defects......... B
At least 1 window - not cperable...... 2 Like-new (may require cleaning)....... 3
At least 1 window - operable..........3 8. ATDITICGNAL FEATURES: NOT
Windows designed not to be opened..... 4 a. High quality walls or FRESENT  PRESENT
3. AT LEAST 2 OUILETS (R 1 CUILET AND wall coverings....... teranees & PR .2
1 LIGHT FIXTURE PRESENT AND WOREKING
b. High quality ceilings,..... B 2
B T 1 c. High quality floors or
o T floor coverings.......... S 2
4. EVIIENCE OF ELECTRICAIL, BAZARDS d. Working fireplacef
YES.ererrarerarirrnssasssressansansansl Franklin stove....c.eeveenses. loooa.a.2
NOveseasraseesnesereaennnnnes ceereenaa2 e. Bilcony/patio/deck/porch......1.........2
5. CEFILING CONDITION f. Special wandows and doors.....l.....een. 2
Imediately hazardous conditions......l g. Special built-in lighting.....l.........2
Serjous defects. . viiniiniinineinnineds2 h. Built-in shelwves/bockcases/
Surface defects.......... ceraes SO | cabinets......oooiiiiin a2
Cosmetic defects....cvvvvnnnnn.n.. - i. Other additional features..... leivevenans 2
Like new (may require cleaning).......b (IF PRESENT, LIST BELOW)
6. VALL CONDITION

Immediately hazardous conditioms..... .1
Serious defects....oviiviiinnnninnnnsn 2
Surface defects.......cvvuvnns. PR |
Cosmetac defects...ovvavininann. NP

Like new (may require cleaning).......5
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PART C: DWELLING UNIT INTERICR - RITCHEN  PRESENT...1

A.

Dimensions (length by widt-_‘n; by

NOT PRESENT...2 + GO TO PAGE 6

B. Arez (square feet)

KITCHEN TYPE
Kitchen area anly...vveveevensnas .1

'Separate kitchen.....coonaa... e

WINDOW PRESENCE AND OPERAEILITY

At least 1 window - not operable...2
At least 1 window - operable.......3
Windows designed not to be cpened. .4

AT LEAST 2 OUTLETS OR 1 QUILET AND
1 LIGHT FIXTURE PRESENT AND WORKING

D (= .

HOitiestoestooscanscannnassassnnnesd
EVITENCE OF ELECTRICAL HAZARTS
B - ! 3

NOveosonvannnannns ssvacresssransanel

VENTILATICN SYSTEM
Not present.....ccevvviennann, . |

Present - not working.....ceeveaves2

| e o S |

Cold only...cueneirannarrrnnnnness2

Hot only.......... TP T PPN 3

Both...ovuenenneninnane. SERPPPRR ool
KTTCHEN SDK )

Not present....vvevevsrrennnnnnessal

Present - not ccnnected..._.........z

Present - properly comected.......4

1

+ G0 T0 QL0
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8. FKITCHEN SINK CORDITION

Shows severe wear........... aeal

Shows moderate Wear...eeveeasn. 2

Good or like-new candition.....3
9. GARBAGE DISPOSAL IN SINF--CODE IN ITEM ASA,

PAGE 1.

Not present......i.vvevvsavesasl

Present....ccvcieinnnna... vaeed
10. DISHWASHER--CODE IN ITEM ASA, PAGE 1.

Nee...... cerean B §

Portable..uierieinncecanrannaa

Built-in.evsverevienntrocnnanns 3
11. REFRIGERATOR

Not present.c.ceeerserecanannes 1

Present - not working..........2

Present - wOrking....vveeeessal3
12. COCKING STOVE OR RANGE

Not present..vscisscssserassassl + GO TO Ql4

Present-not working............2

Present - working.....oeeveue..3

Not observable..sereravanctnasasd
13. TYPE OF COOKING STOVE OR RANGE

Free standing and separate

from counter tOP..eesrsevsneeanl

Free standing and butts

COUNECT s aevesrnnosrnannsareanal

Built into comtertop...sviss..3



14. APFLTANCE CONDITION (Rate Worse) 39. ATDTTIONAL FEATURES: NOT
PRESENT  PRESENT

O e+ e eeeemeenaeneemennennensaneanen 1 2. Eating comter/breakfast

Shows severe wear.............. LR ROOK (BUAIE-30) 4 vrevrsnereneslernensnns

Shows moderate Wears-...e...ee.s seee3 B. PADEIYerneerrnerrnnerreenneeilonernnnni

Good or Like-new conditiom.......... -l ¢. Full backsplash at counter....l.........2
15. PRESENCE OF CABINETS d. Range hood..nevenenrnenerereeidoniennnn 2

) G-I R Crseersvarraanas .ol e. Double oven or

NO« s nenvnemrnrnnanenenenenns evrens 2 so1€-cleaning Ovem. .. vennrn. _ iy
16. CEILING CONDITION f. Microwave..ceviearcenessnnieadocaa. 2

Immediately hazardous conditioms.,..... 1 CODE IN ITEM ASA, PAGE 1.

Serious defects............. resreeeeee2 g. DOUBLE S3MK.evserrrnnrrenersssdosersess2

Surface defects....cvvvennviinnians ..3 h. High quality ceilings........ T2

Cosmetic defects......... Ceeiresaraanas 4 i. High quality walls or

Like new (may require cleaning).......3 Wall COVREINGS....vvrvernsesslenesnans2

17. WALL CONDITION j. High quality floors or

lately conditicns......1 floor coverings ......eeevnns Teveeennns

Serious defects..eceveceennn.. cenenesal k. Hig} lity kitct
Surface defects..cvveiieiennennns esees3 cabinets 1 2

Coametic defects..ovvvivnecvaneas PR 1. Working fireplace/
Like new (umy require cle R Franklin stove.....ceeeseeeedonaoaaa.s 2

. FLOOR CONDITION -
18 m. Balcony/patio/deck/porch...... )
Imnediately hazardous conditi seanl . .

i conditions . n. Special windows andfor doors..l.........2
Serious defectS...verrseseas teseaevaseld o. Special- built~in lighting.....l......... 2
Surfa.ce.z d:::cts... """ TrEeteeene 3 p- Special storage area(S)....... ) 2
Cosmetic defects.......... crerere seeob q. Other additional features..... j U, 2

Like new (may require cleaning).......5 (IF PRESENT, LIST BELOW)

13
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PART C: DWELLING UNIT INTERIOR - BATHROM PRESENT...1

A. Dimensions (length by width) by

NOT PRESENT...2Z » G0 TO PACE 8

B. Area (square feet)

1. BATHROM TYPE
Separate roam - inside unit..... R &

Separate rocm - outside wut..........2

Scattered facilities........ cevasenes .3
2., WINDOW PRESENCE AND OPERABILITY

HO WinAOW. s v cvvarannnnsennrsansnnsanns 1

At least ] window - not operable......2

At least 1 window - operable.......... 3

Windows designed not to be opened.....4

3. AT LEAST 2 OUTLETS OR ) OUTLET AND
1 LIGHT FIXTURE PRESENT AND WORKING
YeSiieeacnancane A &

< cereeel
4, EVIIENCE OF ELECTRICAI, HAZARDS

YeSeiieerrirennnnns reverarnsrrearaanss 1
5. VENTILATICN SYSTEM

Not present........ B §

Present - not working......oveeevenel2

Present - WOLKING. .vceeevennnsncasasss3
6. FLUSH TOILET

None, or present not private,

working or not.....eeevcanen P |

Present, private -~ not working.,......2

Present, private - working...........3
Working condition carmot be
detemmined...... iserarrarenes .
7. TUB OR SHOWER WORKING
Not present........ cserersaserseenses.1 * GO TO Q10
Neither worling.........ets cerrenerissl
{ne, but not both, working........ veeed

Both working. .o iavserrensnosranenseas 4

8. WATERPROOF CONSTRUCTION
Not waterproof amywhere............... i
Floor or tub/shower area gn_l_x
is waterproof. oo iiiiiiiiiiiiinianass2
Floor and tub/shower area are
both waterproof.......... cereraesiens 3
Floor and tub/shower area both
waterproof and have superior
waterproof materials.......ceeveennen 4
9. CONDITION OF GROUT AND SEALS

No grout or seals....c.cvuvrscrscnanss i
Severely woIn Or MiSSiNg...seeresesess2
Moderate Wear...veevssrennns cenenerasad
Good condition..eesrenvenironcraaann.s 4

Not present........... vaaaes R §
Present - not comected......o000vee..2
Present - badly comnected............. 3
Present - properly comected..........4
11. CONDITION OF FIXTURES (Rate worse)
SHOWS SEVELE WEAL .. :sorassannanrarsansl
Shows moderate wear......ccvvivssiaeesdl
Good or like-new condition............3
12, CEIL.IDG CONDITION
Imrediately hazardous conditions......l
Serious defeCtsS..sivvinrstnssnsonsenss 2
Surface defects........... B |
Cosmetic defects...c..cv.en.us B
Like new (may require cleaning).......5



15. ATDITIONAL FEATURES: NOT

13. WALL CONDITION PRESENT  PRESENT

Immediately hazardous conditiens...... 1
Serious defectS..civiviiiiricrininnia.2 a. Jacuzzifwhirlpool bath........l.........2
Surface defects....ocovveiinennenanans 3 b. Special feature shower........l..c..ceees 2
Cosmetic defects.......... P 1 c. Built-in heat lamp with
Like new (may require cleaning).......5 [ o711 =} oSS PR -4
14. FLOOR CONDITION d. Wall-size mirrors.cvveveseessalocancnes 2
Immediately hazardous conditioms......l e. Glass door on tubfshower......l.........2
Serious defects..cciiveraciirinnnansa 2 f. Separate dressing areg........l......... 2
Surface defects............ B g. Built-in vanity table.......o.lovaiiaasn 2
Cosmetic defects....ovee... T . h. Double sink, two sinks, or
Like new (may require cleaning)....... 3 other special lavatories ....1.........2
i. Other addational features.....l......... 2
(IF PRESENT, LIST BELOW)
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PART C: DMELLING TWIT INTERIOR - OTHER ROCMS

OTHER ROCM 1

eyt ! ) . : R A
PRESENT...1 NOT PRESENT...2 + GO TO PAGE 14

AT Dimensions-(length by width) by

I3 ’T

B. - “Area ~(square feet)

1. R(XH.(I]E .
Bedroom. cveesiannieannn ceersasasesesdl
Dining rotMesssssesssss crscssesarnnnesl
. Second living rocm/family roomf
Parlor.ccveeasensns veseensersnesenesd
Den!play:_'qun{lv roomflibrary/office...4
Brms‘e.d_gr( STOTAZE. IFOMr e vssrnvarsennesd
UtJ.lJ.ty roam/{ laundry rom/m:ks}}op. ...6
Other r@-éleeping roan (SPECIFY) ... 7

2. PRIVACY N X

Not pr’ivate............ ...... S §

Cpen plan or loft..... teresesiesieacsdl

'Private....................h...........*.3
3. ROM LOCATION ’
Mambodyofumt ...... PR |
I-‘J.mshedattmz
Unfinished attic..... seerrepeesnareodsd
Finished basememt..... Ceeieann seessens 4
. Unfinished basement...............00005
. Converted BALAEE...vevsvisnrensssscassb

Enclosed year-round porch.......cvveae.?

8.

9.
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WINDOW PRESENCE AND OPERABITITY
NO WindoW. ceevavrnnnscssnnnns eeeeeees 1
At least 1 wandow - not operable...... 2
At least 1 window - operable......._...?,
Windows designed not to be opened..... 4

AT LEAST 2 OUTLETS OR 1 CUTLET AND
1 LIGHT FIXTURE PRESENT AND WORKING

.
VS anrassasarrarsrssornssennncceannans 1

Trmediately hazardous conditians......1
T Serious defeCtS....iiiiiinncrncinesnes
Surface defectS.vuvnreananss e reees3
Cosmetic defects.viinerrrercersennea
Like new (may require cleaning).......5
WALL CONDTTION
- Immédiately hazardous cenditions......l
Serious defects...ccviiiiivianrarennns 2
Surface defects..icvievivsvscarsanenssd
Cosmetic defectS...ivaverneneencnnanens 4
Like new (may require cleaning)..... .5
FLOOR CONDITION
Ismediately hazardous conditioms......l
Serious defectS..vueiveiiennranaansan 2
Surface defectS.vivruerrsneacersnsenssd
Cosmetic defectS.cvvvinnirvinnnnnnaasd

Like new (may require cleaning).......5


http:UNlsep.or

10. ADDTTIONAL. FFRATURES:

a.

A L

High quality walls or
wall COVerings...eeeeevavssss

. High quality ceilings.........
. High quality floors or

floor coverings....ccceranae.
Working fireplace/

Frarklin stove.,.vcceevennes
Balcony/patiofdeck/porch......
Special windows andfor doors..
Special built-in lighting.....
Built-in shelves/bockcases/

. Other additional features.....

(IF PRESENT, LIST BELCW)

s e

)

OTHER ROM 2

PRESENT...1 NOT PRESENT...2 + GO TO PAGE 14

A. Dimensions (length by width) by

B. Area (square feet)

1. ROM CE
Bedroom. ..... cersererseenatasrane R §
DINing IOM.eeevserosencsnserasasssses 2
Second living room/family room/

.= ol (<) A 3
Den/playroan/TV rocm/library/office...4
Unused or stOrage rotM.cecanc,.. cenese 5
Utility room/laumndry room/workshop....6
Other non-sleeping room (SPECIFY)..... 7

2. PRIVACY
NOL Private..ecessannsscocrsvess cervas 1
Cpen plan or Ioft.....cevannnn. cevans 2
Private..ceeveceesasssssrarenses ceenes 3
3. PROCM LOCATION
Main body of unit..eveerecaneens cereee 1
Finished attiC.ceeverevrrncrreancnness 2
Unfinished attiC...eeeercnncneraranenn 3‘
Finighed bagement..cicverrirravanennns 4
Unfinished basement.....ccocevveniaana 5
Coverted garage..c.c..cveereivionanans 6
Enclosed year-round porch..cieiacresas 7

143




4. VWINDOW PRESENCE AND OPERABILITY
No window..eesveeeanneanan. Cereaeaseaa 1
At least 1 window - not cperable...... 2
At least 1 window - operable..........3
Windows designed not to be opened..... 4

5. AT LEAST 2 QUHILETS OR 1 OUTLET AND
1 LIGHT FIXTURE PRESENT AND WORRING

Serjous defects.....vvviieninnns P
Surface defects....vivvraness crreesees3
Cosmetic defects...cienvaveracennnanns 4
Like new (may require cleaning)...... .5

8. WVALL CONDITIGH
Immediately hazardous conditions......l

“ Serious defectS.eieiicisciritcicnsnased

Surface defectS.ceereiiiiiircniacias 3
Cosmetic defectS.eeerrerrersaannnn eeesd’
Like new (may require cleaning}...... .5

9, TFLOOR CONDITION
" Immediately hazardous condations......1
Serious defects..ovvriiirinrrinnenneness2
Surface defectS..ivivcannsns PP
Cosmetic defects..ueeeanrennennes .

Like new (may require cleaning).......5

10.
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ADDTTIONAL, FEATURES: NOT
PRESENT  PRESENT

a. High quality walls or

wall COverings...ovevessnvans R 2
b. High gquality ceilings........ e IR 2
c. High quality floors or

floor coverings...eecesvacsses 5 . 2
d. Workang fireplace -

Franklin stove............... e I A
e. Balcony/patio/deck/porch......1.........2
f. Special wandows and/or doors..l......... 2
g. Special built-in laighting..... Lovsvenens 2
h. Built-in shelves/bockcases/

CabINetS.virrersnconacncacnns l...... el2
i. Other additional features.....l.....oues 2

(IF PRESENT, LIST RELCW)

T



OTHER ROCM 3

FRESENT...1 NOT PRESENT...2 + GO TO PAGE 14
A. Dimensions (length by wadth) by
B. Area (squsre feet)

1.

ROM COLE
Bedrotm. cevreeineecarsnnnnnnnnn PR |
Dining romm . ieneveerrreirsenas B A

Second living roam/famly roam/
PArlor.csvecsnass teeserenssrssannenna 3
Den/playroan/TV room/library/office...4
Thused or storage IoGMi....... .
Utility roomflaundry room/workshop....6
Other non-sleeping roam (SPECIFY).....7

PRIVACY
Not private.....ceeeeu. ceseaes PR |
Open plan or loft.......... ersaraeeas 2
Private...... craerenan ceeeeas teerseens .3
ROOM LOCATTON
Mam bady of unit........... fenaes vennl
Finished attic..... Ceeretiiranas cevesd2

Finished basement......... RN 1
Unfinished basement.......... Ceaenaans 5
Converted garage....veesvvincnnseseef
Enclosed year-round porch......... -

5.

8.

9.
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WINDOW PRESENCE AND OPERABILITY

No window. . eovveveinannnans teteiesenas 1
At least 1 window - not operable...... 2
At least 1 window - operable..........3
Windows designed not to be opened.....4

AT LEAST 2 OUTLETS OR 1 OUTLET AND
1 LIGHT FIXTURE PRESENT AND WORKIMNG

/o TR creresrane Ceerssssencaaae 2
CETLING COMDTTION
Imrediately hazardous conditions......l
Serious defects............ Ceersssaans 2
Surface defects........ .......... .3
Cosmetic defects...ovnveinnass ceveeans 4
Like new (may require cleaning)..... .e5
WALL CONDTTION
Immediately hazardous conditions..... 1
Serious defects...... feserssersrases .2
Surface defects...... fesrrearaseas iees3
Cosmetic defects..... PN 4

Like new (may require cleaning).......5
FLOOR CONDTTICH

Irmediately hazardous conditioms......l

Serious defects..... esrrerenees cereerl
Surface defects.........- Ceserrraaes ..3
Cosmetac defects.......... cereresann ook
Like new (may require cleaning)....... 5




10. ADDITIONAL FEATURES: NOT OTHER ROCM 4
PRESENT  PRESENT
a. High quality walls or PRESENT...1 NOT FRESENT...Z + GO TO PAGE 14

wall coverings...oeeeevevasesdinieesa 2

b. High quality ceilings.........l.....00002 A. Dimensions (length by width) by

c. High quality floors or

floor coverings..eeeeserscesslicecscasl2 B. Area (square feet)

d. Working fireplace/

Franklin StOVE...esee eneevseloiacacsss2
e. Balcony/patiofdeck/porch......l..ccv..0 2 1. M OXE
f. Special windows andfor doors..l.........2 BedrotM. s vvsrssosasesveanascsnsnansal
g. Special built-in lighting.....l.........2 Dining rotm....oevveee. . -
h. Built-in shelves/bockcases/ Secand living room/family roomf
CAbINEtS.cvviuvarisancsseasnsdonsanian2 PATLO e ivrrerecnnrrreencarsrraneansed
i. Other additional features.....l.........2 Den/playroan/TV roomflibraryfoffice...4
(IF PRESENT, LIST BELCHW) Tnused Or StOrage IO evesecccenseaaad
Utility room/laumdry rocmf/workshop....6
Other non-sleeping room (SPECIFY).....7

2. PRIVACY

.

Mot private....cevevecesssssrcnsssesesl
Open plan or loft......... veeresencsesl

PriVALE. v ereeieiirecareresnsrcanssnnasd
3. ROM LOCATION
Main body of wmit.....cnen... S §
Finished attiC...cevvvevececersanaeadd
Unfinished att1c3
Finished basement...cevvevercccenerad
Unfinished basement....... .
Converted garage.....evveees serseeeresd
Enclosed year-round porch........o.0..7
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4. WINDOW PRESENCE AND OPERABILITY ’ 10. ATDTTIONAL, FEATURES: NOT
. _ PRESENT , PRESENT
No window........ ciserreiearais aeees 1 a. High quality walls or :
f‘t least 1 - mot operable......2 wall coverings......eovseenslonn, eeer2
At least 1 - operable..........3 b. High quality ceilings.........l.vu.ecnn 2
Windows designed not to be opened.....4 .

c. High quality floors or
5. AT LEAST 2 OUTLETS OR 1 QUTLET AND floor coverings 3 1 2

~ - mee d. Working fireplace/

YeSetearessanens crienes . | Frarklin stove..eevessserens Ao, .2
NOuvressransesnssssnssnnnnsns cesrrenedl e. Balcony/patiofdeckfporch......0..vs..nl 2

6. EVIDENCE OF ELECIRICAL HAZARDS £. Special windows andfor doors..l.........2
D Y- TP g. Special bualt-in lightmg.....l..'.....:.Z'
1/ S ttretaceensariard h. Bualt-in shelves/bockcases/

7. CEILING CONDITICN ‘ " CABINES. e veernrranernnerarailonnarae,s2
Imediately hazardous conditions......1 i. Other add:itional features.....l.........2
SeriOuS ABfECtS..nnrrnrrnernneersisnsi2 (IF PRESENT, LIST EELOW) :
Surface GefectS. .. iieesesienanisassas3 -

Commetic defects.creeveristiannsecnensdt

Like new (may require cleaning).......5
8. WALL CONDITION -

Immediately hazardous conditions......l B :

Serious defeCtS...vernecresreracanaeosl ’ ~

SULFACE GEFECES . nrrrrseernnnesersennsd

Cogmetic defects.......ceeeiivianin..ld

Like new {may require cleaning).......5
9. FLOOR CONDITICN

Tmmediately hazardous conditions......1

Serious defects....... crrrreenaraaensd2

Surface defects_B

Cosmetic defectS..veevnreenans vereseeddh

Like new {may require cleanitig} ...... .5
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ARFA 1 PRESENT...1 NOT PRESENT...2 + GO TO PAGE 17

A,

Dimensions (length by width) by

Area (square feet)

ARFA OXE
Hall, corridor, stairway-not private..l
Hall, corridor, stairway - private....2
Vestibule, foyer, entrance hall.......3
WINDCOW PRESENCE AND OPERABTLITY
No window. . covveviinisncanesnnas ceransl
At least 1 window - not operable......2
At least 1 window ~ operable..... ... 3
Windows designed not to be opened.....4
LIGHT FIXTUFES PRESENT AND WORRING
1’4 o1 RGP eeenl
7 YA N vareedl
EVITENCE OF ELECTRICAL HAZARDS
YES.anesnessnnrecranaecinanencanenans 1

1OOSE, BROREN, OR MISSING STEPS ON
STATRWAYS, OR HANTRATLS NOT FIFRMLY ATTACHED

O ernecnscsssssatsvosstassssonsncacna 1

NOveaeesereseensstssvsonsonsnnssnessans 2

No staircase.....cceveecennane. veseessd
CEILING CONDITION

TImmediately hazardous conditioms......l

Serious defects............ rerersanees2

Surface defectS,......c..... creevsernss3

Cosmetic defects..... Y

Like new (may require cleaning}....... 5

_ C: TWEILING UNIT INTERTOR - ENTRANCE HATY, VESTIBULES, FOYERS, CORRTDORS, HAILS, STATRCASES
(WLTHIN DMELLING UNLT)

7. VALL CONDITION

8.

Immediately hazardous conditions......l
Serious defects.veiiisiscrernerronnesl
Surface defectS..iviiucreesrnresnsa..3
Cosmetic defects.....c.n.n. N
Like new (may require ¢leaning).......5

FLOOR CONDITION

Inmediately hazardous conditions......l
Seriocus defects....eeeeeeenee sesranesdl
Surface defectS.eeiviiiisrsnniennanisdd
Cosmetic defectS.ivercisnrsnrrrnnnanad’

Like new (may require cleaning).......5

9, ATDTTICHAL FEATURES: NOT
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a.

b.

c.

PRESENT  PRESENT

High quality StAITCASE. verereilerensesa
High quality walls or

wall coverings.....ceececereslinieinse.2
High quality ceilings....... welisesnenss 2
High quality flcors or

floor coverings..... ceeresrasliniiiaen 2
Special windows and/or doors..l.seeveed 2
Special built-in lighting.....l.........2
Other additional features.....l...... ees2
(IF PRESENT, LIST BELCW)




ARFA 2 PRESENT...1 MOT PRESENT...2 + GO TO PAGE 17

A,

Dimensions (length by width) by

Area (square feet)

1.

2,

4.

AREA COUE
Hall, corridor, stairway-not private..l
Hall, ‘corridor, stairway - private....2
Vestibule, foyer, entrance hall.......3

WINDOW PRESENCE AND OPERABILITY -
At least 1 window-not operable........2
At least 1 window-operable............3
Windows designed not to be opened.....4

LIGHT FIXTURES PRESENT AND WORKING )

EVIIENCE, OF ELECTRICAL BAZARDS
B - R |

NO..u-..T....-......-..............-.2

LOOSE, BROKEN, OR MISSING STEPS ON
STATRWAYS, OR HANDRATLS NOT FIRALY ATTACHED

B (= T |

R4

Mo stalrcase..ieeiviieiinensreanesenns3
CEILING CONDITION '
Immediately hazardous conditions......l
Serious defectS..cviiiiinciniiennsnss 2
Surface defectS..c.vvvniiirsiiiiiaasl3d

Cosmetic defectS.viiiescrinerniiariasa

Like new (may require cleaning).......5

7.

8.

WALL, CONDITION
Irmediately hazardous conditions......l
Serious defectS.eviiicinreisiecnninnas2
Surface defects....cvevrvvvenans PR
Cosmetic defectsS.uviirevrivincarenanss 4
Like new (may require cleaning).......5
FLOOR CCMDITION )
Inmediately hazardous conditions......l
Serious defects...convennvenn... Creeens 2
Surface defects.iiverniineivannraenns 3
Cosmetic defects...... creeans P
Like new (may require cleaning).......5

9. ADDTTICNAT. FEATURES: NOT

3
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PRESENT  PRESENT

kS

a. High quality staircase........l.........2
b. High quality walls ox

wall coverings....cveivevvianlennnia 2
¢. High quality ceilings.......vulivsies.. 2
d. High quality fleors or

floor COVEringS..eveeseessnselaveeranss
€. Special windows and doors.....l......... 2
f. Special built-in lighting.....l.........2
g. Other additicmal features.....l......... 2

(IF PRESENT, LIST BELOW)




ARFA 3 PRESENT...1 NOT PRESENT...Z * GO TO PAGE 17

A.

Dimensions (length by wadth) by

Area (square feet)

1.

2.

4.

AFEA COIE
Hall, corridor, stairway-not private..l
Hall, corridor, stairway - private....2
Vestibule, foyer, entrance hall.......3
WINDOW PRESENCE AND OPFRABILITY

At least 1 window - not operable......2
At least 1 window - operable..........3
Windows designed not to be opened.....4
LIGHT FIXTURES PRESENT AND, WORKING .
NODBeservavavsasesssssssoansssmsonsasssal
SOMB.evessnrncassnnsananns rerecraaesd2
All...... |
EVITENCE OF ELECTRICAL HAZARDS
YeS.veernaens P §
BOusseesensnersnrnsnansannsanaceannns 2

LOOSE, BROKEN, OR MISSING STEPS ON .
STATRWAYS, OR HANDRAILS NOT FIRMLY ATTACHED

NOiueereoreoneorsnsscscescnrsnasosnessld

No StairCase...eerencsccserscsssaseesald
CETLING CONDITION

Immediately hazardous conditions......l

Serious defects...ivinnirainniiiinass2

Surface defeCts.cviiirritnnirensnannaned

4

CoasmeticC defectSirarvrrcrraracssnerescdh

Like new (may require cleaning).......5

7.

8.

WALL CONDITION

Immediately hazardous conditions......l
Serious defectsS..viveervevernens ceaees 2
Surface defectS.vvvvinrianns trerenasedd

Cosmetic defects.civearaans Mrsessnaans 4

- —

Like new (may require cleanihg)....... 5

FLOCOR CONDITION '

Irmediately hazardous conditions......l
SeTious dBFECtSeesnnrrnnenssesioerein
SUTFACe AefeCtS...reerrseansnrernns eea3
Cosmetic defectS.iessraenens SRR

Like new (may require cleaning).......5

9. AIDTTIONAL FEATURES: ~ NOT

150

a.

b.

C.

d.

PRESENT _FRESENT

High quality staircase....... s I
High quality walls or

wall coverings....coivininenns )
High equality ceilings......... j 2
High quality floors or . ..

floor coverings....... cseeean Iateeena2

e. Special windows and doors..... 1 I 2

£.

Special built-in lighting.....1.1.......2
Other additimal features.....l..v...e..2
(IF PRESENT, LIST BELOW) T




PART D1: RASEMENT

1. PRESENCE OF RASEMENT - 2.
Present, accessible..... A X
Present, not accessible.....cvvesrennes2
Not present...covcecinenrenees P

NOTE: TF ITEM 1 ABOVE IS CODED 2 OR 3, GO TO PART D2.

2. TUSE OF BASEMENT
Private, for use of occupants oaly....l
Camon basement......o.... criseraeresd2

3. PASEMENT TYPE

COMPLETE ONLY IF ITFM 2 ABOVE IS COLED 1.
Crawl space anly......... cereesanenens 1
Full height--mechanical space,
storage andfor laundry facilities....2
Full height--umnfinished basement,
at least part can be converted

3.

Into living SpPaCe....cvivrinranrennasd
4. DAMP WALLS AND/OR FLOCRS
YOS, seraarrersersstncssncnannenncas S |

o T ceesessl

5. EVIIENCE OF SEWER/SEPTIC TANK LEAK
OR BACK UP--CODE IN ITEM ASA, PAGE 1.
4,
Condition present NoW..........e0ee0..l
Evidence of recently repaired )

To1s T %1 + DU '

No evidenoe. . cveriratenecrnneanconnanald 5.
PART D2: MECHANICAI, SYSTEMS

1. PRESENCE OF FELECTRICAL HAZARDS

- A § 6.

Not applicable, mot accessible........3
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FRIMARY HEATTNG SYSTEM
7% 4= TR R |
. Unvented fuel buming space
heaters........ tetbraessans ceveal
Fireplace or StOVE....veeevensses3
Portable electric heaters........4
Vented fuel burning space
heaters (free standing).........5
Floor, wall, or pipeless furmace
(baile-in)..eevnreeraninnnnnn. .6
Central heating system--wamn
airfhot water/steam/built-in....7
FURNACE/BOTLER. CONDITION
Wot present....evevevnnncanseaneal
Present - not working............2
Present -~ apparently wmsound.....3
Present - apparently sound...... o4
Not aspplicable, not accessible,
HOT WATER HEATER IN TNIT
Not present or inaccessible. .....1
L8 t=7- & -
L e
COOLING BQUIRMENT--CODE IN ITEM ASA, PAGE 1.

Bot present....eveeeecreenveseessl + GO TO PART E

Scme rooms cooled by room umits..2
All roams cooled by roam umits...3

Central air conditioning.........4

*




PART E: OVERALL RATING

NOTE: ITEMS 1-4 APPLY TO CONDITICNS COBSERVED ONLY IN

2.

3.

THE COMMON AREAS OF THE BUILDING SUCH AS THE
ENTRANCE HALL, STATRWAYS, CORRIDORS, BASEMENT,
DO NOT REPORT THE COMDITION IN TTRMS 1-4 IF
OBSERVED IN THE DWELLING UNIT ITSELF.

RNCOVERED GARRACE

IMPROPER STORAGE OF FLAMMAELES

ELECTRICAL dAZARDS - CODE ONLY IF IMELLING UNIT
TYPE (ITEM 1, PAGE 1) IS QODED 08-11.

Major hazards....eveeavnss rareareareeen 1
Minor hazards...eeeeeieiiacnaisannnns o2
No hazards........... .
No access/not applicable..vuvssevecennnad

NOTE: ITEMS 5 AND 6 APPLY TO COMDITIONS CBSERVED IN

EITHER THE COMMON AREAS OR IN THE DWELLING UNIT

YeSeieasenans srereerssasenana PP

HNoiveenecaosonsonennnnen teecensererarinsd

6.

7.

8.
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FISEWHERE
Present (LIST)..eiivvvnccnss cerecnans ol
Not presenteceeeesccaenss resreenes cerenn 2

OVERALL CONDITION OF DMELLING

Requires major structural renovatiom....l

Requires major surface renovations

or repairs...... Cersrianes tereesanee eee2
Requires some surface repairs......... ..3
Requires only minor surface
refinishing.....covuveae.. cerseseanns Wb

New, like new, or superior condition....5

OVERALL QUALITY CF DWELLING

Uninhabitahle. o vsvineennrvonnenneeasadd

Barely habitable...eveseereeeneaennnnas2
Low quality--adequate.......... treeasens 3
Moderate quality............ vrsevsnasensd
High QUATItY.«seeresrnvererannnes eeean 5
Superior quality/lwxury....... Creeaenes .6



PART F: INTERVIEW QUESTIONS

]

I have completed the Housing Inspectiom. Before I leave I would like to ask you a few questions

about your housefapartment.

1. FAMILY STATUS--CCMPLETE THTS TTEM EEFCRE
STARTING THE INIERVIEW. REFFR TO LOWER RIGHT
CORNFR (F LABFI.. *3" INDICATES STAYER, "M"
INDICATES MNER.

STAYFR. ..ovvveracecnsasnannns 1
MNVER. ...oovtievncnccnasanannas 2
2. How long have you lived in this
(house/apartment) 7
years
OR
months

2a. Has any member of your houseéhold lived here
Ionger than you?

NOuvannresosonsansaseannnnnns 2460 0 Q

3. What is the longest amount of time that any
menber of your household has lived here?

years

CR
months

4. Does the owner of this building live on this

property; that is, in this building or complex?

D= 01
o 02
Single famly house.......... 03
Don't koW o vvveinnsiennnnans 94

5. TIs the owmer of this building/house related to
you or to anyone else who lives in this

househinld?
YOS nreisarnnsassiosancencans 1
3o T 2

IF QUESTION 1 IS CODED 1, SKIP TO QUESTION 8.
6. I know that it is sometimes difficult to find a

new place to live. Can you tell me how you
found this (housefapartment)? CIRCLE ONLY CNE.

For Rent sign on building....3 + GO T0 Q7

Real estate agenCy........... 4 + GO TO Q6B
Heard about it from a

friend or relative.......... 52 G0 T0Q7
Other (SPECIFY)+varareas eeseed GO TO Q7

6a. Did the ad in the newspaper mention Sectim 8
{Certificate or Housing Voucher) Program?

6b. When you went to the real estate agency, did
they know about the Section 8 (Certificate or
Housing Voucher) Program?
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7.

8.

When you contacted the (owner/landlord) of this 9. REFER TO QUESTION 8 AND ASK ONLY IF ITEM 4 IS

(house/apartment), would you say that he or CODED 9. OTHERWISE, GO TC Q10a.
she...

I did not see any air conditioning equipment in
knew the Section 8 . your (housefapariment}. Do you have window
Certificate and Housing amits that you can install when it’s very hot?
Voucher Program well...... .1 ’

B =
(VUOCHER. HOLLERS ONLY - DESTGNATED BY "V" IN -
UPPER RIGHT CORNER OF LABEL) e O Y A vess2 * GO TO Ql0a.
Inew about the Section 8 -
Certificate Program, but 9a. Are the window air conditioning units provided
had never heard of the . by the landlord?
Housing Voucher Program.....2 .

b TP 1
had heard sbout the
Ikncwr. all the details, or....3 -

10a. REFER TO CODES IN ITEM ASA, PAGE 1.. "ASK QlGa

had never heard of the ONLY IF ITEM b AND ITEM c ARE CODED 2. ASK QI0b
program before?....... NN IF ITS a, b, AND/CR ¢ ARE CODED 1.
REFER TO CODES IN ITEM ASA, PAGE 1, AND COLE I did not see any parking facilities on this
a-d BELOW FOR THOSE NOT PRESENT. property. Are there offstreet parking
facilities such as a garage, carport, or parking
T saw that you have a (READ ITEMS NOT CODED 9 lot available for your use?
EELW). Is the (ITEM) prowvided by your - . . CO :
landlord? YeS. et eierenniaseannaaseans.l * GO TO Qllc-
- YES NO  PRESENT NO. ... tererrerseserersensass2 ¥ GO TO Q1
a. Garbage disposal......l..... 20000009 10b. T noticed that there is a (garage/carport/
parking lot) on this property: Is it available
b. Dishwasher............1..... A« for your use?
c. Microwave. .....vvvaeialinanas, 200000028 B = £
d. Air conditiming No..ouasn Ceeareristasrasnaens 2+G0TOQu
equipment.......... e leeieea200000..9 - ) '
- 10c. Is the cost of the (garage/carport/parking
sPace)inchﬂedinywrzmtqrdoymmye:tra

o ' ’ for it? oo

Included in rent.covveeeee...1 + GG TO Q11

- Have to pay extra........c ... 2
1od. Bow mxch do you pay each mmth for this (garage/
Sl - carport/parking space)?
. : 8 : per month
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11.

REFER TO CCLES IN ITRM ASA, PAGE 1, AND CCDE
a~e BELCW FOR THOSE NOT PRESENT.

I saw that there (is/are)...(READ ITEMS NOT

CODED 9 BELOW) in this (building/ complex). Is

the cost of using these facilities included in

your rent or do you have to pay extra?
INCLUDED PAY NOT
IN BENT EXTRA FPRESENT

a. An outdoor swimmng

b+ v} s N 9

b. An indoor swimming
.+ 2 s R 9

¢. Termis Courts.....eovolieennii200.....9
d. A function room....... deveernerZineasadd

e. A sawma/steamrocm/
JoTa) ok v o1 o PR PP SN -

IF PAY EXTRA FOR ANY OF THE FACTLITIES, ASK
Q11A, OTHERWISE GO TO Ql2.

How mxh does using the (ITEMS) cost per mmth?
a. Outdoor pool charge $
b. Indoor pool charge 5
c. Temis court charge $
d. Punction room charge $
e. Sawma,etc. charge,or $
f. One“ckmrge for all S
How wauld you rate your (house/apartment) as a

place to live-swould you say it is excellent,
good, fair, or poor?

Goode s rseancan et sbesaranneel

POOL . tveraervenenansenans 1

13. - Bow would you rate your neighborhood as -a place

to live—would you say it is excellent, good,
fair, or poor?

Excellent.cescerecescsocens 1

GOOd. e eeisiiovecraciacancnnnn 2 s

| -5 5 3 i
~

REFER TO NOTES IN TTEM ASA, PAGE 1. IF ITEM j IS
CODED 1, ASK Ql4A; IF ITEM k IS CODED 1, ASK
Qi4B. OTHERWISE, GO TO Ql5A.

l4a. I noticed that there is a (sewer/septic tank)

problem in your basement. How long has it been
since you first noticed the problem?
E - - s
HWeekSeuiiesenonrnanns reeereenel .

Had not noticed....c.vvvuv.. .l

14b. Tt locks like there has recently been a (sewer/

septic tank) problem in your basement. How long
did it take for the problem to be fixed?

Days..... sasasssesrertenrnrns 1
Wtk terraresasraransns veaeel
Mmths....... ervesisseserneed

Respondent unaware of
yoanlod L.+ 4

15a. Here are a few conditions that many people have

on their streets. Wich, if any, do you have?

YES NO
&. Boarded up or abandoned
structures?...ceevencenaeas eordiviniid2

b. Industries, business, stores
of other nim-residential
ACtIVitiesT.iceeriesiecresssclevenenn 2




15b. How much of a problem is crime in this
neighborhood? Would you say it is...

sarevhat of a problem, or....2
mot mxh of a problem?....... 3

Housing costs have increased a lot in the last few

years. I would like to ask you a few questions shout

your housing expenditures.

16. How mxch rent do you pay to your landlord every
mnth for this (housefapartment)?

$__ _permmth

17. 1Is this the only monthly payment that you meke
to your landlord or are there other things that
you pay separately, besides parking and
recreational fees? -

No other payment.....eeevenes 1+6G0 70418

17a. Please tell me how mxh these other monthly
payments are and what they are for.

a.$ per mnth
SPECIFY

b.% per month
SPECIFY

c.$ per moth
SPECIFY

18.

Sometimes, people have to pay security advances
or deposits when they move in. Did you have to
give your landlord a security deposit for this
(house [apartment)?

NOiovsesrrenssneaananasssanes 2+ G0 T0 Q18

18a. How much was the security deposit?

19‘

$

Sametimes people pay a one-time fee to the
Jandiord when they move into a new (house/
apartment). Did you pay a fee (in addition to
your security deposit)?

YeSiiieerensassans trsasviaaas 1
.o T +eee2 + TERMINATE INTERVIEW -
GO TO PAGE 23

19a. Bow much was this fee?
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PART G: EXTERTOR AND GROLNDS
1. FEXTERIOR STATRS/RATLSHEIGHTS

72 = -

No stairs or heightS.ivereareovesesvesedd
2. OUTDOOR BASRETBAIL/WHIEYRAII, COURT(S) -

Present.cieceecencesrenns Getesencrsenans 1

Not present...coeevsenscnans ..
3. OUTDOCR CHILDEREN'S PLAYGROUND

5 . T U |

NOL PIESENasvsrernnsoeerresrasenes veel2

4. YARD--COLE QNLY IF DWELLING UNIT TYPE (ITEM 1,
PAGE 1) IS CODED 01-07.

No.veeseneerancanesns P
Unfenced, shared with other residents...2
Fenced, shared use..... teticesessasrasneld
Unfenced, exclusive use (not shared)....4
Fenced, exclusive use (not shared)......5
5. GRONDS QUALITY
No gromnds with building............ - |
Not observable/umseasonal.....vevaneseas2
Muddy/dirty/unimproved Space........s...3
Large bare patches--poor upkeep.........4
Moderate upkeep....ovvuivennsn crserasseedd
Superior Upkeep...cvsestsctsstascascasssb

.
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Rme..oiceinennnnannn. e ERL LR 1
Not observable/unseasonal.....eseesossss2
Moderate landscaping...veeecevvsvesanse

Extensive landscaping.......... ceraarias 5

SITE CLEANLINESS \
‘Not applicable...u.eeresianeieneennainad

Major accumlation of litter/trash......2

Moderate accumilation of
litter/trash.eeeeeeecesrereecescnceanesd

Minor accumlation of 11ttér/trasﬁ. cenellt

Very Clean.cicsiecssvasesvessessecssansasd




PART H: SURRCUNDING PARCELS

1.

2.

PARCEL 1  PARCEL 2 PARCFI, 3 PARCEL &

PARCEL IESCRTPTTION

Residential, occupied umit....covevvenvesancdeiirnineiadoiiiiiniaiedoiiiiiiiiiall
Mixed use, small retail with

delling wnit{s) ...c.... tasseannen tessesres2iiiiiiainias Zirarraonn B4
Residential, vacant wnit

{for sale or for rent)...c.c.... vererees JRR: . JAR AR JRR PN 3
Residential, vacant wnit wnder repair

or under coNStrUCticn.cvsvesenearonsonrrancenacana., T
Unit boarded up, abandoned, or )
demplition Site....cevvasrans. D« T D A P .
R Lo ¢l = o e B A O -
Rural/semi-rural, public park,

attractive water frontage....eevvevescnaens Teevnsannnes TevernreneeseTeenernnennnidd
Other....... e eveiereresesanaeaanreaaaas R ST  FO cereeBaniiiiiiaena 8

PARCEL, CLEANLINESS

Not applicable...cevieerevecsnscosncocsessesdiiinciinsceelariiiiarsnieadicaiceneanaad
Major accumlations of litterftrash..ciseeeeZeriosrerceesZisensscnnsereZosncessnnaees
Moderate accumulations of

litterftrash..... . . .. SRR |

Minor accumlations of litter/trash......... Gevennan P . Y | S, ee ot

Very clem...... seeterrsirrarsea . . .. T Teesnnasd
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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 (refexred 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.

c.1 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, P:, of being included in
the sample.l 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.

1The exact 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 PHAs which were deemed by HUD to be inappropriate (Dietz et al., p. 3-1).
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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 ocutcomes 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 statistics 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 confﬁsing 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 PHAs, we could at least

be alerted to the possibility of gross errors introduced by erroneous weights.
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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.

(1)

(2)

(3)

(4)

(5}

where

As discussed in detail below, the key estimatorsg are:

DINCRGES.

/ZZX& (N /P n ) (See Eqs. 10 and 11, below)

et Jr 13r
2226 (y .1;)2/(nk - m) (See Eq. 30, below)
jri J

R %)

Var,(y") = 2225 (v, /2 n ) /(2225 (N, /Py ))

Jrl

~2 2,., k 2
= akZZGj(er/Pj) (1,njr)/(§§6ijr/Pj) (See Eq. 32, below)

——— a.{u./9j><§§>2 8. (N./2)Y"

k = -
Var, (y") =1 I8.N./P (Z I3.N./P.
377377 ] 543 ]
~p (N./P.) N. /P .2
- o zaj e (- D) X(u ¥ y? (lln -G
3 373 i3

(See Eq. 42, below)

Var(yk) = Varz(yk) + % max (O,Varl(yk)). (See Eq. 45, below)
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m

/-“"-...__
Varz(y )

—-—"'_‘\.
Varl(y )

Projected mean outcome for the kth program in all large
urban PHAs

1 if the jth PHA is included in the Demonstration housing

quality sample, zero otherwise

The number of Certificate program slots in the jth PHA and
B gtratum! at the start of the Demonstration (1984)

The probability of selection of the jth PHA

th kth th

The outcome for the i-" person in the program in the ]

PHA and rth stratum

The number of persons in the housing quality sample in the

L th th

program in the jth PHA and r*" stratum

The estimated within-PHA variance of outcomes across indi-

K th

viduals in the program

kth

The mean outcome of cobservations in the program in the

jth PHA and r°P stratum
The number of observations in the kD program ( = ZZSJ [
The number of PHA/strata categories in the sample

The estimate of the variance of estimate of ?k given the

sample PHAs--that ig, the component of variance of ?k,aris-

‘ing from variation within PHAs

The estimated variance in outcomes across PHAs

lthe sample of recipients in each PHA was stratified by whether or not
they had moved from their pre-program unit.

162



Var($%) = The estimated total variance of estimate of the projection,
F*.
Ny = ger
Ak _ —K
3 g(er/Nj)yjr

These estimators are derived as follows. First, we can estimate the

mean outcome associated with recipients in the Kkth program in the ij PHA and
rt? stratum:
"k k k
(6) yrj - gyljr/njr
where
k- . th : :th
Yir = The estimated mean outcome for the k- program in the j
PHA and r™D stratum
y%jr= Actual outcome for the ith sampled recipient in the th
. program in the jth PHA and r'P stratum
n?r = The sample size in the kth program in the jth PHA and rtP

stratum.

We then estimate outcomes for the jth PHA and kP program by

- ~ 3 njr
(N y% = % yg =y 3 s yF. /a%
3 =1 IFIE oy gy JTUIT R
where
?g = The estimated average costs for the kth program in the Jth
PHA ’
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ak_ = Weights for the rt? stratum in the jth PHA (set equal to the

ir
actual proportion of the kth program’s units that were in
the rth stratum when the sample was drawn.1

??r = Estimated average costs for the kth program in the jth PHA
and rtP stratum (from Eq. (6)). . e

We can construct natiomnal projections for all large urban PHAs as a

weighted average of PHA or PHA/stratum estimates: . *°

3

~ Y 0
k k k k
(8) y = Xw.y. = z .
AR I ] Y1237 e _ | ~

(9 w. = (N./NP)/( ] N, /NEL)
3 J sample
where <ot T ) ; Tadk
?k = The projected average outcome for the ktD program
w: = Th ht for th cn
3 e welg t for the J PHA
?% = The estimated averége’éﬁtcbﬁe‘for‘thé xth progiam {n”therjth
PHA (from Eq. {(7)
Nj = The number of Certificate program units in the jth PHA at
the start of the Demonstration
N = Total number of Certificate units in all Demonstration PHAs
L (=ZNj) S . ; - -

“
- .oa . -
‘ Wt P! At

n 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 51ze in a bedroom size category
is treated as proportional to the population in that category for each PHA.

\
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P, = The probability of selection for the jth PHA.

Alternatively, we can rewrite Eq. (8) in terms of a weighted average

of individual outcomes:

k

{10) ;
le rEI 121 jr” 13r
ko k
(11) ¢5, = er/(Pjnjr)/(gger/Pj)

We can also estimate the error of estimate 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,
(12) E(x) = E,(E,{(x))
(13) Var{x) = El(Varz(x)) + Varl(Ez(x))

where subscripts refer to the sampling stage over which expectations are

taken., First consider the expected value of 9k:

k
uk Zw 63“3
j J

ZI‘_"E-.'
a ]

(14) E (y ) = zw 6 Z
3 r

where the summation is over all large PHAs in the universe, and

65 = 1 if the jth PHA is included in the sample and 0 otherwise
“%r = The mean outcome for the gth program in the jth PHA and rth
stratum
u% = "The mean outcome for the ktl program in the jth PHA
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er = The number of units for the k! program in the jth PHA and
rth stratum
Nj = The number of units for the kth program in the jth PHA

Taking the expectation of Egq. (14) over the first sampling stage, yields
(15)  E(E,(y )) = JP.ECw,|6,=10u%
1772 RS

The troublesyme term in this equation is E(wj]6j=l). This reflects
the fact that the weights of Eq. (8) are normalized to sum to onej 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 go that the sum of the unnormalizéd weights is constant across samples of
sites). Thus, it is difficult to evaluate E(wj|6j=1) without detailed examin-
ation of the selection process, We can, however, sidestep this problem by
proceeding to consider the expectation of an estimator based on unnormalized

weights, ﬁj, and then returning to the problems posed by normalization.

Let
~k ~ "k
16 = Jw.8.y.
(16) = Iss s
7 Gj = N,/NP
where
?k = The estimator with unnormalized PHA weights
ﬁj = The unnormalized weight for the jth PHA

it

Other terms As in Eq. (9)

Thus, parallel to Eq. (14)

“~

~k ~ k 4
E = By, = N./BP.)8.u.
(18) z(y ) §WJ i %( J/N J)GJuJ
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And since the sample indicators (Gj) is one with probability Pj_and zero with

probability (I—Pj),

(20)

where

Thus the unnormalized estimator (?k) is unbiased.

~k
E (B, (y'))

Mk

-~

H

%PJ(NJ/NPj)uj

Kk "
%(NJ/N)uj

_k
= U

The mean costs of the kth program among all lafger urban
PHAs.

malized estimator as the product of the normalized estimator (?k) and the sum

of the unnormalized weights (zﬁj)'

(21)

(22)

Thus

(23)

where

;“"= (zajajxyk)

~

~

E(5%)

Note that E(&.

J

ﬁj) is one. Accordingly, if (26.%

- ok ~ “k
Ez(y ) = (Zajwj)Ez(y )

~ “k
E()8.w.)E(y ) + po o
Q8 57BG) + pogoy

The correlation across samples of sites between zsjﬁj and
E, ($%)

b

the standard deviation across samples of (I8,

393

The standard deviation across samples of sites of Ez(ik)

3 j) is uncorrelated with

Ez(ﬁk)——i.e., if p=0 in Eq. (19)--then ?k is also unbiased. Since (Eajﬁj) is
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uncorrelated with wj,l this amounts to asserting that high-weight sites are

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?
Cky . \22., 22 . 222 .2 K
(24) Var(y ™) = (u_) 0y+(uy) ot (1=0")o o 2uwuy96W6y+COV((2wj6j) » (B(y™))
where
¥, = Mean across samples of sites of zajﬁj (=1)
u, = Mean across samples of sites of E2(§k)
0% = Variance across samples of sites of E2(§k)
43
2 . . e
o, = Varlance across samples of sites of Eijj
p = Correlation across samples of sites between E2(§k) and Eéjﬁj
If p = 0, we have (recalling that ¥, = 1 and that.if p = 0, then Hy = uk):
A 9 var(5%) - ) oi e :
(25) Var(y )} = o < 3 < Var(y )
y 1+ o,

(unless zsjﬁj is one across all samples).

The content of the lower variance of Eq. {21) may be clarified by

considering the estimate for total rather than average outcomes. An unbiased

1 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 1/n, regardless of the value of S.

2Rendall, p. 343.
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estimate of a total program outcome (for example, the total rent paid by all

recipients) is given by

"k "k
(26) y = Z(Nj/pj)(yJ)

where!?

?k = The estimate of total outcomes in the kP program

Nj = The number of program slots in the Jth PHA

Pj = The probability of selection of the jth PHA

?% = 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 (Nj/PJ) recipients. When we want to estimate overall average rent
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‘(ZNj/Pj) or we can say that we know the total number of recipients and
use unnormalized weights by dividing by the known total number of program
recipients in the universe, regardless of the factors used to extrapolate

rents. The latter seems implausible.l

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 sSelection {(and thus the sample weights). Read-
ers who do not wish to adopt this assumption may multiply national projections
by a factor of 0.9€8.

v

lps 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
Hestat in drawing the sample of Demonstration PHAs.
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Now consider the variance of ?k. Eq. (13) decomposed the variance

into two pieces—-El(Varz(?k)), the expected value across samples of sites of
the variance of ?k for a given sample of sites, and Varl(E2(§k)), the variance
across samples of sites of the expected value of 9k for a given sample of

sites. Consider first the variance of ?k given the sample of sites selected:

¥

g 2
~K Nie2 Okjr
(27) Var,(y ) = Yw.8. J(<15)
2 > J ] &N n.
] r J Jr
where
Uﬁjr = The variance of cost across individuals in the k! program

and jth PHA and rP stratum i

The sample size in the jth PHA and r'P stratum

H

njr

- $e
1

This is the variance of ?k given the PHAs actually sampled and formed the
basis for our calculation of .standard errors based on within-PHA variation.
To estimate Varz(?k) we need estimates of Gﬁjr' We used the usual sampling

. 2 .1
estimator for okjr‘

*2 _ vk =k (2, Kk _
(28) e g(yijr Yig) /(njr 1)
where
YEjr = The outcome of the ith person in the kth program in the jth

PHA and r®P! stratum

?jr = The mean outcome for the ktP program in the jth PHA and rth

stratum

11n 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.
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n%r = The number of observations in the th program in the jth PHA
and rth stratum ‘
m = The number of PHA/stratum categories
L )
The estimator, g, . is an unbiased estimate of 02. so that
kir, kjr
2 "2
22 ¢ Nir. Okir “k
(29) E (Ew 8. E (=) Y = var, (y ))
267773 N, k 2
R 4 3 n.
jr
and, obviously, therefore,
2 "2 -
2.2 v Nir.2 %%jr “k
(30) El(Ez(ZwJ6j ) ) %) = E;(Var,(y™))
] r J n, .
, jr .
The hard part is the second expression in Eq. (13) -~ Varl(Ez(x)).
This is given by
~ k k2
(31) Var (E . {(x)) = B, ()w.8 .1, = )P.w,u.)
1°72 18 5u3 = 125w
J J
or
(32) Varl(EZ(x)) = {y“Qy)
where
y' = Aw uk w uk . W uk)
171*7272 *° TT
= E, (6. ~ P, . - P.)*
Q 1085 = P38, - P3)
T = The total number of PHAs in the universe

=
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The problem in evaluating this is that the (ﬁj - Pj) are not independent of
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.! Var;(E,(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 (in terms of numbers of units) and sampled one PHA per stratum with
probability proportional to size. Under this method, the Q-matrix from Eq.

(32) is given by

(33) B(s, - P.)" = P.(1 - P,)
BGs; = 20065 =B = Cpp 3 i i and 3 are in the sume strata
Thus
(38)  yoy= ggy‘;fsts - Z (2,7
where
Yjs = The value of y (Eq. 32) for the jth PHA in the s stratum
Pig = The probability of selection for jth PHA in the s®B stratum

Since one site is selected in each stratum, the values of Pjs and Wig are

given by

lgee Dietz, et al.
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(35) P, =N. /N
s js s

js

=t
where
Pjs = The probability of selection for the jth PHA in the sth
stratum
st = The size of the jth PHA in the s stratum
N, = The size of the st 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:

Ns 2 st 2 Ns 2 Eji 2
(36) yy =] (GO L v m L G Qg ows)
s j s J s ij's J
N N
=1 _Js 2 _ s 2
2 (E § N Mis é (§ N “js) )
NS NS
LI GEG - ] R e )
. _ (83 s 2% 3Hs ]
__[ . ]
I3 (2 _lni‘;ﬁ y2) XE.E _lzzJiu y2
N ujs t N ujs N Mis  t 4L js
5] s s] s 1 z 8 5} s
t ts t

A
1] -




But the last expression is simply the inter-PHA variation. Thus .

*

2
(37 Varl(Ez(x)) < cs/t " ;
where .
;‘T
Uz = The inter—-PHA variation
t = The number of shmplé& PHAs.

HWe used an upward biased estlmate of cg

Var (E (x)) and hence on Var(%). Our estimate of o

ance, was derlved as follows. We now want to drop the stratum notation and

¥ -

to establish an upper bound on

2, the inter~PHA vari-

<

return to our prev1ous notatlon, 51nce we have to develop the estimator from

the actual sample. Suppre551ng bedroom size Subscrlpts and con51der1ng only

PHA-level statistics, we can rewrite Eq. (37) as

2
" (N./N) (u.- u)
(38) Var, (E,(y)) < ! ] d

and estimate the right-hand side of Eq. (38) by

v

5 -
) (NJ./N) (uy - 1) e -
(39 , ,ESt ( T ” =TT M
(40) ﬁ =L [Z w 8.y, - z w (l-w 38, 02 s ]
-1 tL J i y
J 1 . !.
where ) .
‘,V, -t ;‘. - Ak F e 3 ) . < ]
wo= ) /W)
y = Z w.y.8.
Ei
and
Uy = The true mean for the jth PHA
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9j\ = An estimator for 3 distributed (uj,cg)l

;§ = An unbiased estimate of c% 1

N =' The size of the jtP PHA

Pj = The probability of selection of.the jth PHA
Gj = 1 if the jth PHA is seiected, zero Otherwise.

Recall that for any random sample the sample moments around zero are unbiased
estimates of the population moments. In barticular, the second moment has the

expectation

(41)  E(x%) = [EG)]? + Var(x)

Now consider the expected value of M in Eq. (40).

- 1 “2. _ “2y _ pel2
(42) B,(M) = 57 [ w8 ,EGY) = ) wi(1-w.)8 E(o3) = E(y)]

1 2 . 2 2 2 v.2.22
L Sw.s (2 + o) - Tw,(w-2.)8,0% = [(Jw.6.1.)" + Jure2o>
ey (e + op) - Dy (w208 0% = [Qugdqud® + Jojeiorls

1

1 2 2
— 8. - 8.1,
t-1 {ZWJ "3 (EWJ JuJ)

152 is the variance of estimate of #: (the estimator for the site
mean), not the variance of the underlying inaividual variable. Hence, in
terms of Eq. (27):

/

o = LN, N 22

- n.
. 4¢3 K ogr
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M)) = 2 2 _ 2 _
(43) El(Ez(M)) — [ZijJuj (ZWJPjuj) Varl(zijjuj)
2 2 -
= ng (Zijjuj - u" = Var (E,(y)))
1 v .2 _ 2 ¢ -
= -1 (2—'1 l-lj - - Varl(Ez(Y))
- 1 -
= ng Varl(Ez(y)) te -3 Varl(Ez(y}), e >0

= Varl(Ez(y)) + e, e8>0

Accordingly, M is an upper bound estimator for Var (E,(¥)) under the stated

conditions.
The estimated total variance for an estimate, %, is then boundéd by
A

Estimated Upper Bound Est (El(Varz(Zk }) from Eq. (27)
(44) ( for Total Variance of ) = ( plus
7 Est (Varl(Ez(ZkM)) 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 M is definitely larger than the simple stratification
variance unless there is no between stréta 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(§k) in Eq. (27), reflects only the within-site varia-
tion. The other, based on Eq. {44), reflects total variation. This follows
our general practice of examining the extent of inter-PHA variation. In
particular, it would be important to nptice 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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cur 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 (M) 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 variance will usually be positive, even when
Est (Varl(Ez(ﬁk)) i1s 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:

M from Eq. (35)
= { plus )

(45) ( Est Upper Bound “& ) .
max(0, Est. El(Varzy )

For Total Variance of y

c.2 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.

lSee, for example, the discussion of negative estimates of variance
components in Searle, pp. 406-408. .
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When we estimate outcomes for different groups, however, we are fre-
gquently interested in the extent to which differences across groups seem to be
associated with the groups themselves or wi;h 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
egtimate and corresponds to the weighted sum of the estimated differences

across groups within each PHA that has the smallest error of estimate.
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_ APPENDIX D

3 Y

~

THEORETICAL DIFFERENCES IN SHOPPING BEHAVICR
BETWEEN THE TWO PROGRAMS

“ -

This appendix provides the theoretical details behind‘the analyéis of
Chapterk2. The key conclusions are that (1) there 1s reason to belleve that

the Housing Voucher and Certificate programs will lead to dlfferent enrol%gg
shopping behaviori (2) dlfferent shopp1ng behavlor may ‘lead recipients 1n the
two programs to pay dlfferent amounts for 31m113r h0u51ng, and (3) whlle 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.1 to D.3 was largely presented in a previous

report (Kennedy and Finkel). It is included here for ease of reference.

D.1 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
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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,l
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,

1The actual rule is the larger of 10 percent of gross income, 30
parcent 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 "as-paid" 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.

2pHAs have some flexibility with respect to the FMR ceiling. 1In
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 éxtend this to more than 20 percent of
units with HUD permissionj 3) the PHA may obtain HUD approval for either
categorical {size-type) or case-by-case increases in payment standard to up to
20 percent above the FMR. 1In 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.
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Under the Housing Voucher program, in contrast, the maximum assistance
payment ig 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 Heusing 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 availgble 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 P

H+PZ<Y
{H,Z}

H

where

u(H,z) the households' preference orderin% over Housing (H) and

non—housing (Z) goods and services
H = housing goods and services,

= non-housing goods and services,

Py = the price per unit of H,
P, = the price per unit of Z, and
Y = household income,

Irhe 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 Uy, Uy 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 psychologist'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.
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This is pictured graphically in Figure D.l. The diagonal line in Figure D.l

represents the pairs of (H,Z) values that satisfy the budget constraint.
(2) Y=PyH+P,Z

The shaded area below the diagonal line is the feasible set--the set
of all (H,Z) combinations that the household can afford. The curved lines in
Figure D.l1 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.

4

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 to be
reasonable. Recipients pay an amount equal to the larger of 10 percent of
gross income or 30 percent of net income.l The program pays the difference
between gross rent and recipient contribution. Thus, for Housing that meets
program standards, the Certificate program changes the budget‘conét;gint of

Equation (2) to \ g

AY . K}

+ i < . . .
PH + Pz . if PH < 'max [ov 1¥,,0.3Y,] .
_ § » [ o
(3) Y { = max (O.IYG,0.3YN) + P2 if max (0.1¥,,0.3Y,] < P.H ;.Rmax
£ c e
PHH + PZZ if PHH >”?max -
where 2, i ;o
Y = the measure of household income relevant to hOusehold deci-
- sion making, - e
H,Z = housing and non-housing consumption, respectively,
Py,P; = the price per unit of housing and non-housing consumption,
regpectively,
Yo = household gross income as defined by the program,

1Or welfare rent. See the note on welfare rent above.
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- Y household net income as defined by the program, and

N
c = the maximum gross rent allowed by the program.
ax ¥ P

H

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 R ;., the household
can increase rent without increasing its out-of-pocket cost (without
decreasing other expenditures) 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 H_,_ in

Figure D.2). Above Hoa the budget line returns to the original pre-program

X
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.l For rents above this amount, the pro-
gram pays the difference between gross rent and this tenant contribution-up to

a maximum amour.z., Thus the budget line becomes

PH + P2 if PUH < 0.1%,
= . v
(4) Y 0.1¥, + P,Z if 0.1¥, < PH < S +0.1Y,
v - v
- > .
PHH smax + PZZ if PHH Smax + 0 IYG
where
Y = the measure of household income relevant to household deci-
sion making,
H,Z = housing and non-housing consumption, respectively,
Py,P; = the price per unit of housing and non housing consumption,
respectively,
Y. = household gross income as defined by the program, and

lourrent legislation prohibits application of the Certificate program
welfare rent rule to Housing Voucher recipients.
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FIGURE D 2

THE CERTIFICATE PROGRAM BUDGET LINE
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* The PHA 15 allowed to set R:ax up to 10 parcent above the FMR for up to
20 percent of the reciprents,

185



S = the maximum allowed assistance payment under the Housing
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
Hc.1 Unlike the Certificate Program, however, the Housing Voucher Program
does not require rts to leave the pr, sacrificing the full subsidy, if they
wish to spend more for housing than R.} 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 R, the cost of @ohsing above
H, is paid by the tenant, so that the program quget line above H, is shifted
abéve, but parallel to, the pre-program %ine. :

; The maximum assistance payment in the Housing Voucher program is set
at ;the difference between the program payment standard (generally the same as

the Certificate Program maximum rent) and 30 percent of net income. Thus

(5) Spax = Pmax ~ 0+3Yy
where - )
) ;ax = the maximum assistance payment under the Housing Voucher
program
R;ak = the Housing Voucher payment standard,
Yy = household net income as defined by the prograi.

The Housing Voucher R;axmay, however, differ from the Certificate Program

¢
R
max

for several reasons:

1. Thgrﬂousing Voucher R;ax may not exceed the HUD'FMRs,
whereas PHAs may allow up to 20 percent of Certificate
recipients to pay rents up to 10 percent above the
FMRs.

2. Certificate Program rent reasonableness limits may be

n "

£

1H is not, however, usually equal to the Hpgx corner for the
Certificate Program (see Figure 3.4, below).
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applied on a case-by-case basis, whereas the Housing
Voucher Program R;ax schedule is fixed for all house-

holds.

Most importanmtly, of course, R;ax is actually the maximum rent allowed by the
Certificate program, whereas R;ax is simply the rent 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 Ry, 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 lines.coin-
cide up to R

max
the Certificate line. Case A is the usual onej indeed, there were only 121

/Py, but thereafter the Housing Voucher budget line lies above
instances of Case B among the first 5,854 applicants to the two programs.

D.2 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
enrcllees 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 R, .  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
Certificase 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 prggram,ywhich would

require some increase in household out-of-pocket costs, though generally

“
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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;ax Under the Certificate Program, to the extent that the household would
desire to spend a different amount on housing than Rpax (i.e., to the extent

that Ry(Y+s  )#R__ ), then ‘the value of the program to the household is

max

reduced below Sgax This suggests that the reduction in value might be
empirically specified as a function of the absclute 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
(|R(Y#S,,, )RS, 1)1

As shown earlier in Figure D.4, the Housing Voucher program allows
households to choose to spend above R;ax and also extends the program budgeﬁ
line for spending below Rv ax to the extent that (Q. BYN-O IYG) is pogitive.

Where the Housing Certlflcate offers a single point (at Rmax) on the (Y+Smax)

)

max
budget line. Thus, a Housing Voucher program, by allowing recipients a

budget line, the Housing Voucher program offers a section of the {Y+S

greater range of choice, should, in principle, appeal to more eligible house-

Lrhisg 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 local 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 dlstort shopplng
behavior. Further, the theoretical impact on value is clearly non-llnear,
depends on the curvature of the indifference curves, and needs not be sym-
metrical (nor constant across different incomes).
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FIGURE D.4
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Figure D.5

HOUSEHOLD VALUATION OF THE CERTIFICATE PROGRAM PAYMENT
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holds and offer greater incentives to participate. In equations, this may be

written
(6} 8U, = 8, - L{H, - H {(Y+8))
where
AUP = the value of the program to a recipient
SP = the assistance payment paid by the program
' L = a loss function due to program requirements or payment
, structures that force the recipient away from desired con-
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 programs' restrictions we can write aU, from Eq. (6) as

(7) AG. =S - L (R;ax ~ RU(ves) / Py ‘

C ¢

(8) AU

. * v
y =8, ~minL (R-R(¥+8) / P} s.t. (R2R ~ (0.3Y,~0.1Y,)

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.:

(9) AU, > AU,

" Recipient Rents. The statement that the Housing 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
wauld 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-

I
ficate program budget line (at R®__). in the Housing Voucher program, only.

max’ j
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households whose desired spending on housing is less than the (generally

lower) Housing Voucher budget line corner will cluster around the corner.l

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 .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

c _ ,C
RP - Rmax
c e
(10) BP max[O.lYG,0.3YN}
s¢ =5 =28° - max(0.1Y.,0.3Y.)
max max G N
where
! R; = the expected gross rent for the recipient unit under the
Certificate program,
B; = R;-Sc = the recipients out of pocket cost for rent under the
Certificate program,
§¢ = the assistance payment paid under the Certificate Pro-
gram,
Y. = recipient gross income.
Yy = recipient net income. -

Similarly, under the Housing Voucher Program, from Figure D.3, the
household saves nothing by spending less than (Smax + O.IYG) for housing, It

can, however, elect to spend more than this, Accordingly, the values of

F

. lin 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.
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program housing and recipient and program contribution for the Housing Voucher

Program are given by

v v ’
= + 0. +
RP max[Smax 0 lYg, RN(Y Smax)]
v v v
(11) Bp ® Rp = Spax
s =8 =R’ _ - 0.3¢
max max N
where
R; = the expected gross rent for the recipient unit under the
Housing Voucher Program,
B; = R; -8v = the recipient's out of pocket cost for rent under the
Housing Voucher Program,
8° = the assistance payment paid under the Housing Voucher
program,
RH(Y+Smax) = normal recipient reantal expenditures with income Y+8 . .

If we define

and assume that

then we can compare outcomes under the two programs by substituting Egs. (10)

into Eqs. (11). If, as is almost always the case, A is positive, we have

(12) sV = g€

vi,C _ vy )
(13) Ry, - Rp + max( A,RN(Y+S ) Rmax]

v - _cC v -
(14) BP = BP + max[O,RN(Y+S ) + 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 Housing Voucher program are
lower unless the household would normally spend more than R

. .. N . max
(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).

D.3 Extending the Model to Take Account of Program Reguirements

The discussion of the previous section focused solely on recipients’
desired spending levels unqer 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 searching 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, unit 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 e unit that meets program requirements is ﬁosi-

tively associated with unit rents, then the household might select a search

< -4
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rent that would maximize the expected payoff If this process is expressed as

selectlng the search rent level that maximizes expected utlllty, then the

¥

problem may be described as

(15a) Maximize E(U) = w(R) UP(R) + (1-n(R)) Uy

{R}

(15b) UP(R)

where

Py,Py

= Uy + 7(R) (AU(R)) .

U{R/PH,(Y-R+S)/PZ]

the level of utility obtained under the:'program with rent R;

the utility level obtained by the household without the -
program,

Up - Uy

the probability of finding a unit that meets requirements,
if the household searches at rent R,

the rent specified in search,
the assistance payment given R,

the price of housing and non-housing goods, respectively.

This yiel@s first order conditions:

™
AR

(16) dn 1 _ - _danm 1
dR T dR AU
. aUP/aH P, j 3UP/8H
P, AU Py aUP/az
"4
. E1ONE]: “a
(17) _ 3z _ YA ‘ P
3B U 3H Y 'Pz AU -
: P ) .
where, as usual, ‘ :
YA .. : ' ! |
—_— = the slope of the indifference curve at level UP |
aH v |
. |
UP |
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2z = the slope of the budget line (- Pz/PH)

aH Y
The content of Eq. (17) can be developed graphically. The curve
(dn/dR) (1/m) is the ratio of a density function to its parent distribution

function.1 Thus for most standard distributions we have

(18) lim {(dn/dR) (1/n) = 0 (or at least becomes small)
R» o> ’
Otherwise, it is difficult to characterize (=-dun/dR) (1/7) in general, but two

examples —— the logistic and normal distribution are shown in Figure D.6.

We can characterize (-dAU/dR) {(1/4U) 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) (1/n) and (- dAU/dR) (1/4U) curves as shown
in Figure D.7. R* always lies above Ry(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 (Ry(Y+5)-R) and ( R - RN(Y+S))
increase as indicated in Figure D.8.2 Thus we expect that higher assistance
payments increase R*, Similarly, a shift up the 7 - schedule will shift the

(dw/dR) (1/7) 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

Rgax . As indicated in the previous section, the Housing Voucher program is
more likely to induce choices of search R below R;ax (to the extent that
A=(0.3YN—0.1YG) is positive). Accordingly, Housing Voucher applicants may

choose a lower value of R¥ and hence lower ={R*). If the search R's are more

l1f we think in terms of the probability of not finding a standard
unit (1-w) then (dw/dR) (1/7) is the negative of the hazard rate.

+

2That this is true may be seen from Figure D.8. Since the indiffer-
ence curve is downward sloping, R2/PH-§1/PH is always greater than the hori-
zontal distance between the two budget lines (SZ-SI/PH)‘ On the other hand,
non-housing consumption increases with income, (Ry(Y+8,)-Ry(Y+S,))/Py must be
less than the horizontal distance. Hence RN(Y+S)—R increases with increased
income {(if non-housing consumption is a norm%l good). Similarly, R -;BN(Y+S)

will increase if housing has a positive income elasticity. R
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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.

D.4 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 "quantity" of housing (H) contained in
the unit. Saying that 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 involving selection of target rents. We then consider alternative

models of search and ask how they may be distinguished.

Imagine that, as in the previous 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 unit. Thus,

a
(19) m(R,a) = {p(R/PH)f(PH)dPH
(200 U(R,e) = JUIR/P,, YRS 0 (R /R )E (P, Ya
P ,Cl = 0 [R H’ Pz }p H H. H
m(R,a)
where
m{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).

¢ = The maximum acceptable price
R = The search rent
p(R/BPy) = The probability that a unit with real housing (R/Py) meets

program requirements

£(Py) The density function for housing prices
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U,(R,a) = The expected level of utility if the household succeeds in
P P .
participating

}

Other terms = As in Equation (15)

il

Given this redefinition of 7 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¥). C(ertificate 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:

(21) U(%;; , =

R+S, _
P ) =1U
Z

0

That is, the a* is determined to be the value that just maskes the recipient

indifferent between particiﬁating and not participating.

The realism of the model of Equations (19) ané (20) may be increased
by allowing individuals to choose an intensity 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

1 (Intuitively, house-

absolute magnitude of the effects of exogeneous shocks.
holds may use search effort to arrive at lower o¥ values, which will in turn

weaken the connection between a* and other variables.)

The'depgrmindtibn of a* is illustrated in Figure D.9. A recipient
has a pre-program budget line (Y = PyZ + PHﬁ) and a program budget line (Y + &
=P,Z + PHH). If we fiz program rental expenditures at Rp, then a recipient
can consume Zp (= (Y + S - R,)/P;). The value of a* is the price of housing
that creates a budget- line that intersects-the original indifference curve at
Zg. Examination of the figure shows that this price increases as R increases
from zero to Ry in Figure D.9 and then decreases as R increases above Ryp»

where Ry 1s the price of housing that would leave the recipient indifferent

3

lgee Samuelson, 1947,
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Figure D 9
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between his original budget constraint and a budget constraint with income (Y

+ 8).

If an individual would spend Ry 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, Ry, are higher or lower than under the Certificate program and also
on whether R is above or below R, in Figure D.9. However, we know that R, is
always below pre—program (equilibrium) consumption. Thus R, can only be below
Ry 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 remts. As noted
earlier, the Housiné Voucher program could 1in principle lead to either
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 distribution of rents among units that meet program quality and

cccupancy requirements. Thus, the expected price actually paid is given by:

[+
P, o (R/P;) £ (P.) dP r
(22)  E (pylr) = 21 H A
ki
Accordingly, ) -
(23) dE (PHIR) _ o (Rla¥) £ (a¥®) [a* - & (P ) aax  °F (PHlR)
drR T @ H 3R aR

Ja¥

e is negative. The second

The first term of Eq. 23 is negative, since

term is given by:
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3E (P_,./R) E (P_/R)
20 5t — =i - ) o) £ ey
[ H H
.I_ l ra - p’ialgzi
= fc (e, - E [By/R]) H

3;5f§7§;7 p(R/Py) £(2) dP,

This last expression (in Eq. 24) wll be positive if (p’/PHp} , which equals
(%% /p) 5 is positively correlated with Py. 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:

x

o ) o7 (B) o0y sy

o (AH) p (H)

(25)

If, for example, p 1is logistic in H, then:

(26) %:T§§l =1-p (H) .

which satisfies Eq. 26. Equation 25 will also be met by a probit in H.
Alternatively, if p 1is 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 qdestion 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, 7 , 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
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distribution of rent and quality among 1ts recipients, then under this model

the conditional distribution of gquality glven rent is the same in the two

programs, while the dlstrlbutlon of rent given quallty dlffers due to
: i e .y 1 o, ami

differences in the rents selected.

1 r 3 :
For concreteness, say that thesearch process in the Housing Voucher

program generates a joint normal distribution of Housing quality and rent:

(27) Ry = PHy + ¢

v .
where
Ry = recipient rents in the Housing Voucher program
Hy = recipient housing in the Housing'Voucher'progre? ~N (?H: UH)
P = the price of housing paid in the Housing Voucher program
e; =.a stochaszic term -~N (0,'08)

Under joint normality, this induces a regression of housing guality-on rent,

given by: L . - L ' o

ch
=(1—8)HR’6=2 ”UR='PUﬁ
Po

b=l K] = -l

2
+ 0
€

- 2, .2 _ 22 ’ . 22 2
e~ (0, Ué), oq = P Ty (1-8)=8 Q1 - B)—[P oy * Ue]

r

Now, imagine that, as we have suggested, the Certificate program does not

alter the shopping incentives conditional on target rent, but selects a

|
|
|
(28) Pﬂv'a «+pR+8 o ' g o ~< .
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different set of target rents, inducing a new distribution of R. Then Eq. 28

will also apply to the Certificate program. However, this will induce a new,

regression of rent on housing quality in the Certificate program.

T
1

Example 1. Normally Distributed Certificate Program Rents. Assume

that the Certificate program Certificate rents are still distributed normally

with mean EC and variance Veo Since Eq. 28 still holds, we know that:

*

(29) PHC = g + BRC
= (1 - 8) up * B%C

Since Pﬁé is the Housing Voucher cost of Eb , and ﬁC is the Certificate

program cost, we have:

(30) (R - PHy) = (1 - 8) (Ry - wp),

That is, the average Cartificate 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

regressions

— BVC
(31) R, = R, + -3 (PHC - PHC) +
B VC + %

Substituting for PHC and for a, 8, og , and defining the variance of rents

in the Housing Voucher ﬁrogram by:

50 that
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2
09=B(1'B)Vv:

Eq. 31 can be reduced to:

= { - _+831VYVC) 7 ) a: _~;§ )t w :f Ty v, g te
¢ 87, 8) Uy gvy B) Vy

(32) R

o]
<

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 variance; 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 Trunction of the Rent Distribution.

Assume that the mechanism by which Certificate enrollees select target rents

truncates the distribution of rents so that:

(33) a <R, <b

In this case,

(34) R, = PH, +E (e/trunction)

- _ 2 £f(b - PH) - f(a - PH)
(35) RC - PHC Gs [ F(b - PH) - F(a - PH) ]
where

F = the distribution function for ¢ .
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Since € has a zero mean in the population, it is easy to see that:

> >
(36) Rc < PHc as b < ZPHC - a

If there is any upper trunction (b finite), then for large enough PHq, the
Certificate regression line will be below the Housing Voucher regression
line., If there is any lower trunction (a finite), then for small enough PHp,
the Certificate program regression line will lie above the Housing Voucher

regression line.
We can generalize 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

Housing Voucher enrollees with:

g (R} = the probability of selection for rent R, assumed to be
@rdependent of H.

Then
(37) E (Rc - PH.) =E (e]selection)

_ _ Jeg (PH + ¢) f(¢) de
(38) E Ry - PH) = g (PH + ¢) f(e) de

Consider first the slope of the regression. We can rewrite the integration in

Eq. 38 in terms of R:

R - PH) g (R) £ (R ~ PH) dR
Jge ®R)Y £ R - PH)

_L«
(39) E (Rc - PHC) =
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P Be m P s le-Em g ® £ (- P

Jef

0 -

Recall that if £ is a normal density function:

5—2532 f (R - PH)

a
€

(41) £ (R ~ PH) = -

[ ®-p?g @ £ (Q-Pm), (& [R-PHD?

3 (R, ~ PH,)
(42) s —S=-p[1- -
c o fgf
a (B, ~ PH.) _ Var (R - PH|selection)
(43) =-pf1-
3H 2
c g
E
Accordingly, since
3R 3 (R, - PH)
44) gt =R
C C

Var (R - PH|selection)

(45) ol Var (R ~ PH{without selection)
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The slope of the Certificate program regression of rent on housing quality is
greater or less-than the slope of the Housing 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

ass

‘feg (PH + ¢) £ () de >
(46) Jg (PH + ) £ (e) de <

Say that there i1s a rent such that Certificate recipients are less likely to
select rents below this rent than above it. Then since the mean of f(g) is
zerv, 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 in 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 lower
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 affect ﬁhe‘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
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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 descripticns 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 asscciated
with 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 with
behavior given the level of housing quality selected. We still imagine that

recipients set a maximum price, but this is given by:

¥Y+3-PH
W yap fu(E, —— e m e+ [ 1-J50 @@y ]U,

The first order condition for the maximum price, a ,

Y+ 8 = aH _
5 l-u, =0

(48) u{ H, 5
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But this is simply a restatement of the condition for o* in Eq. 21.
Accordingly, we know that o (H) is an inverted U-shaped curve. Accordingly,
the selection on rent (R < a (H) - H) _is a function of H, and the regression

of H or R will be shifted.

Since under this model the regression of H 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 sectiom for the target

new model. :

Another approach to modelling price determination in the two programs
is to consider landlord behavior. It i1s not unreasonable to suppose that
landlords may adjust rents up or down to the FMR ceiling ~— either as a
discriminat9ry 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).

D.5 Some Caveats

The central assumption of the simple model of Sections P.1 and D.2 is,
of course, that the potential decisions of the cellection of individuals in a
household can be characterized by a consistent preference ordering with con-
cave indifference curves. 1In addition to this, however, the model clearly
abstracts from reality in several ways. Three of these are discussed in this

section,

Delayed Landiord 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
and .no transaction costs., Each of these assumptions is subject to question in

this case.
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First, as already noted, the gemeral 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 whose
owners are willing to participate in thé 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 provided 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 determinations. Published cerlings may restricrt 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 publ?shed 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 landlordﬁ
regspond to the program rules on an individual basis-—-changing their asking
price depending on whether or not the prospective tenant holds a Certificate—-
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 this context
may be annual recertifications. At annual recertifications, Housing Voucher
landlords will both find thar they are not granted automatic increases in
rents based on the FMR adjustment schedule and that their Housing 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).
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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 costly
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 Ehat 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. Thisisuggesés

the usefulness of separate analyses of movers and stayers.

Second, the model of this section is firmly 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 ia |
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 prices that characterize anyone's consumption decisions., This problem, if

it"arises, would be expected to result in higher moving 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 1t might
geem. ‘We can, in fact, assume that the household has a more complicated
preference 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 réflects 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 ;elative prices of itgms
within an aggregate vary. Thus, estimated relationshiﬁs may vary across sites
if the underlying price vectors for the aggregates are not scalar multiples

across sites.
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This sensitivity to price structure does, however, affect the expres-
sion 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
“Rhax on gross rent). To the extent that_.this happens, of course, the utility

gain to the household 1s less.

Formally, we :hould rewrite Equation (4) to
(23) AU' = AU - L(H,, Stds)

where

a

AU' = the value of the household of the Certificate offer net of
- the effects of ‘standards on housing characteristics,

(Hp,Stds)

the loss in utility due.to the difference (if any) between
the characteristics of a unit meeting standards (at rent P
t - HP) and the unit. characteristics that the household would
prefer to purchase at .that price, and

AU = as in Equation (6&). T

- -
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APPENDIX E

HEDONIC INDICES AND OTHER MEASURES'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 technicue used
is called hedonic indices or hedonic regression. These are thegietically ‘
simply estimated cost functions, ani the 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.l).' Actual
estimation of such indices involves a number of judgmental decisions as to
specification. In order to reduce the risk of overfitting the Demonstration
sample, we developed a specification based to a large extent on previcus
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).

E.l 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 arern6£ immé&iately cenvinced 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 varia-
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.

How, 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
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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 obtained.

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 ratings attempt to evaluate housing in terms of externally set require—
ments. These requirements are usually based on notions of basic amenities,
such as’ indoor plumbing 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 maker: would
quarrel:with the omission or inclusion of specific standards, or with the
relative weight given to, for example, floor conditiom, safe electrical wir-

ing, or presence of adequate plumbing.

BUD 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 meecting
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-
ally concerned with the extent to which an individual household s housing
needs a;e met. At their most ambitious, individually motivated measures
attemptﬂio‘abstract from particular households and to 1dent1fy & common scale
of houszng needs and adequacy that reflects a general consensus about what
constltutes "good" housing. As discussed below, hedonic 1nd1ces may be seen

as a special instance of this latter approach.
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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 uniE 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-
tive 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
reducéd to, for example, seven different dimensions, there is still no
accepted scale for the dimensions and no immediate way to understand the
importance of a ch;nge in any dimension., Justification and interpretation
must ulfimately rest on the experience built up by repeéted applications of
the factors to various outcomes, which establish both their significance in
determining outcomes of interest and the magnitude of differences inogutcomes
associated with differences in factors. This sort of justification ?équires

H
substantial time to develop, however,

* i T

219




If there is some observed variable that is commonly thought to be cor-
related with' 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 estimated 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.}

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 common 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 520,000 house were to purchase a $40,000 house, he would seek to purchase a
"petter” (for him) house. Hedonic indices provide a more detailed and objec-
tive version of this sorﬁ of characterization of housing, but their strengths

and weaknesses can still be understood in terms of it.

lln addition, estimated hedonic values will of course differ from
actual hedonic values due to errors in estimatiomn.
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The custom of referring to a $40,000 house can be.formally 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 maximizatiom, every individual will act

as if the subset of goods were a single composite commodity, «, defined by:

P.
= 2
(1) a =z (P )Xi
1A o
(2) P = % P..
@ iea !

As long as the subset of prices rises or falls proportionally, the weights
that define a (the P,/P ) remain fixed. Thus a provides an index of the

subset (X; ... X.), and P, 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 commodity 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 thé 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 gquantity 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 that. made 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.higher 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 Commodity 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

lthe discussion of. hedonic indices in terms of the Composite Commodity
Theorem is taken from Kennedy and Merrill (1977). I3
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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 cet of attributes. The Composite Commodity Theorem can be applied to
the undeflying attributes as well as to individually marketed commodities. If
the relative prices of a subset of attributes are fized, 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

- i

by:
(3) C{x) = min pté s.t. F(t) 2 x,
where
x = The vector of attributes
t = The vector of marketed commodities
pr = The vector of market prices
F = the function that maps t into x

1

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

1The application of the Composite Commodity Theorem to hedonic indices
of housing services is one example of a much larger problem.- There 1is an
abundance of commoditiesj 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 gocds
engendered by a unity of changes in price.
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(4) Qt ’ .

M
fl

c(x) = pEt = pEQ-lx
= penl
Px - PtQ
where
{Qij} = The amount of the itP attribute contained in a unit of the
t

marketed commodity (assumed to be ronsingular).

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) i; itself too simplisticj 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:

(5) c(x) = 8f(x)g(z), |
where
8 = A shift parameter
1 ) "
g(z) = Some function (possibly constant) of the other goods
* i
. I
£
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1

f{x) = a fizxed function of the attributes

.

lrhis can be proved as follows. Consider any nondecreasing index,
h(x). Define

(2) W(a,z) = max U(x,z) s.t. hi(zx) = a. .
{x}

This defines a preference ordering over (a,z) and a set of correspondences
between %, 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 %(a,z) may be defined by choosing the least
cost value among the x solutions:

(b) maxW(e,z) s.t. Dla,z) = Y,
{a,z}

where D(a,z) is defined by
{c) D(a,z) = E(x(a,z),z),

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 solutinn for (x,z) as

(d) max U(x,z)s.t. E(x,z) = Y
{x,z}

By the Envelope Theorem and the first order conditions for Equation (a),

-1
@hy . aW _ au

3X. ’ 3z. 3z, °
1 L 1

- _ ¢aU
(e) — =qu= (ax_]
1

Substituting Equation (e) into the first order conditions for Equation (b)
gives

’

30 _ ,3h 3D , aU _ 3D ., _ _
(£) ax, (ax.) a.’ 3z, '8z, !’ D=%
i i i i i -

whereas the first order conditions for Equation (d) are

38U _ 3E , 3U _ 3E , _ _
(g} 3%, "%, ’ 2z, laz. 3 E=v.
i i i i

Assume that the cost function, E, can be written

224




(continuation of footnote from previous page)

(h) E(x,z2) = 8f{x)g(z) + k(z),

and define the composite commodity index, h(x) by

(i) a = hix) =

and the cost function D by

(1) D(a,z) = P, + k(z),
where
(k) P, = 8f(1l)g(z).

Then Equations (f) and (g) can be rewritten

- BU = ..a....f_ - Eg_ = 3 &- : =
(£) — = e (3 = £ = nf(x)E- ¢ == 5 ef(x)g(a) + k(z) =y
1 1 1 1 1
(g)’ AU _ a3y 25 39 - () %%- + B er(x)g(z) + k(z) = y

3x. ax. 3z, . 3z,

i i i i i
which are identical., Thus Equation (h) is sufficient. On the other hand,
Equations (e) and (f) require that

(1) o.M X
x. Ja ax.
i i
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).

why
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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
(6) c(x) = ef(x).

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 obviocusly,
Equation (6) requires that the attributes x, not be produced by the omitted
goods, z. This 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:
(7 C(x) = 8f(x,t).

where t represents the location of the unit. The hedonic index for housing

cannot be separated from 1ocation.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

Ire 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 individwal 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 commodity (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. .

226



market value of quality attributes from the effects of individual shopping
behavior, tenure conditions, and other nonquality factors, as well as the

1

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 vnder some set
of base prices. The properties of such indices are well known and apply

directly to comparison of housing bundles.

E.2 Specification of the Hedonic ‘Index

Specification of the hedonic equation is a complex and often ad hoc
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 Rz, for example, our

results may be dominated by the chance association present in the sample.
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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 PHA. Although the overall
sample was reasonably large, the sample in any single PHA was gmall. Testing
alternative specifications within PHAs would, therefore, be very likely to

overfit the data.

Tﬁe'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 recipilents, was selected as the
starting point. We then explored alternative specifications in terms of.ease
of integration, alternative data sources, evidence from other studies, and
re11ab111ty of data collection. This resulted in the basic variable llst that
guided the development of the Housing Quality Inspection Form. This
spec1f1cat1on 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 socurces of data for
estimating hedonic indices. First, American Housing Survey (AHS) data would
be available for areas including 15 of the 18 urban PHAs. 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
simply collect information on rec1p1ent hou51ng and estimate the extent to ‘
which the rents paid by recipients in one program were comsistent with the
rents paid by recipients in the other program. We adopted the second

approach., : . . . . -
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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 encugh to suggest that
AHS data might not provide a good representation of the jurisdictiom.

Further, revisions to the Aﬂé, 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 thé. )
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.l

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 sites, 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 Demonstration sample in several of

the AHS sites was quite small. We would probably have wanted to increase the

5
-

*

1These 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. Moreovér, 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 provide 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.l 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.?

3

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 qffered much larger samples than we

could hope to afford for new data cellection.

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,

ISee, e.g., Sanchez.

+
25ece 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 Certificaté program (Wallace &t al.).
These equations were based on 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 temants using ques-
tions from the Annual Housing Survey conducted by the U.S5. Census for HUD,
plus inspection data from housing evaluations performed by Abt Associates

staff.

Four separate regional equations were estimated by Merrill and Leger
using a common ligt 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 re?xamined 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
collections

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

1
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TABLE .E. 1
INITIAL LIST OF CANDIDATE -VARIABLES FROM MERRILL AND LEGER?

vt

. vam

Related to the landlord {0,1)
Length of tenure {months; natural log)
Landlord resides in the building (O, l)

Air conditioning (supplied by 1and10rd, 0, 1)
Building age (years, natural log)
Single-family detached unit (0,1} .. . .,
Duplex or two-family unit (0,1)
Garden apartment (0,1) ' )
Multi~family {four stories or fewer; Oal)
Highrise (more than four storiesj 0,1)

No heat -or inferior source of heat (03,1) - .
Living room quality and amenities (factor score)
Quality of multi-family bulldlngs (factor score)
Kitchen quality and amenities (factpr ggo:e)
Recreational facilities (factor scorei

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 (0,1)

Heat per room (heat included in rent x number of rooms)
Abandoned and boarded-up buildings (nataral log)

Proportion of the blockface that is residential

Attractive features of the unit (0,1)

Proportion of the blockface that is commercial or industrial
Proportion of the blockface used .for public services

Cleanliness of surrounding parcels (4-point .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
LS - - -

- . T e ver

dReported in Wallace et al., Vol. II.
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TABLE E.2

VARIABLES INCLUDED IN THE HOUSING MEASUREMENT SURVEY
PRINCIPAL COMPONENTS ANALYSIS OF DWELLING UNIT QUALITY

Electrical, septic tank, boiler, hot water héafpr, pipes, water, ieaking gases, rats, structural
hazards

Overall evaluation rating, unit immediately or potentially hazardous

Average of ceiling structure ratings in all reoms focated in fhe main body of the umit and not
used for storage, laundry, or utility

Average of ceiling surface ratings tn all rooms located in the main body of the unif and not used
for storage, laundry, or utilsty N -

Average of wall structure ra*nngé in all rooms located in the main body of the unit and not used
for storage, laundry, or utility

Average of wal!l surface ratings in all rooms located in +h§ main body of the untt and not used
for storage, laundry, or utriiity

Average of floor structure ratings in all rooms located in the main body of the unit and not used
for storage, laundry, or utility

Average of floor surface ratings in all rooms located n the main body of the unit and not used
for storage, laundry, or utility

Window sash or frame in the living room, bathroom, Kitchen, or next rated room badly deteriorated
or not weathertight

Range built into the countertop

Kitchen has no cabinetfs :

Kitchen disposal present R

Linear feet of cabinets or shelving In kitchen

Kitchen has high quality walls or fioors or cabinets or special built-in lighting

Number of kitchen amenities present rncluding breakfast nook, pantry, range hood, double oven or
microwave, doubie sink, fireplace, balcony, special windows or doors, special l:ghflng, special
sforage, or an extra farge Kitchen

Extent of waterproof construction in bathroom
Condition of the grout and seals in the bathroom
Condition of bathroom fixtures

Number of amenities in the bathroom including jacuzz:, bidet, heat lamp, other heat source, large
mirrors, glass shower/fub door, sgparate dressing area, vanity, double sink

Built-in vanity table .

Evatuator overall rating of condition in.terms of need for repairs and rehabilitation

Evaluator overall rating of unit qupilfy .

Living room has high quality walls or ceilings or floor or built-in lighting or builf-in shelves
Special windows or doors in living room

High quality floors or floor coverings tn living room .

Proportion of rooms where some or all of the windows are double-glazed or have storm windows

Central heating system i
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. . TABLE E.2 (continued)

" ' VARIABLES INCLUDED IN THE HQUSING MEASUREMENT SURVEY
PRINCIPAL COMPONENTS ANALYSIS OF DWELLING UNIT QUALITY

Muiti—family security; secur ity guard or intercom with television or intercom with voice or
locked entrance

Exterior pool
(The sum of) fennis courts, basketball, playrooms and playing fields

Number of amenities in the living room including high qual ity walls, ceilings, floors, fireplace
or stove, balcony, patio or deck, special windows, built-in lighting, built-in shelves, and
exceptional size

I F)
Bathroom has waterproof construction, good seals, and like-new fixtures
Basement 1s not a crawi space only and none of the floor 1s dirt
Balcony, deck, porch, or patio '
Number of amenifies :n multi-fami{y buildings |nc|u&|ng function rcom, indoor pool, sauna, social
service centers, fancy foyer, storage areas, secure private storage, convenience stores, security
guard or intercom or locked entrances, well-maintained entrance hatl| and common areas

Number of amenities 1n aill other rcoms rated by evaluator on the Housing Measurement Survey
including high quality walls; high quality ceilings; high quality floors; fireplace or Frankiin
stove; balcony, patio, or deck, special windows and doors; special built—-in lighting; burit-in
shelves, bookcases, cabinets; separate dressing area; exceptional size

Condition of kitchen appiiances .
Condition of kitchen sink

Age of Kitchen appliances
Coordinated ?ﬁd-balanced kKitchen

Buift-in dishwasher present
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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 variaﬁles] 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 inclyde the
individual variables in the equation, but test their significance as a set,
because the members of the set are too highly correlated to allow reasonable
individual significance testing. Accoédingly, we simply used the factor
analyses for the Section 8 HMS 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 variatiom 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
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not change substantially and in all the regional equations the results
compared favorably with the equations using factor scores. This indicated
that the ldrge number of variables on quality 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 analyzed 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
interview 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

gsame (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 plumb-
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 & 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 reasomns 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.,
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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 to 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 neighborhonod appeared to perform 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
Voucher Demonstration.

-

E.2.5 Review of Other Estimates

Three other sets of equationg 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 umit.

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 (S8). The remaining columns indicate how well the variable did in the
different studies. An enéry of any sort in the column for any studf means

that the variable was included in the equation estimated for that study. The

a
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TABLE E.3 -

DEFINITIONS OF SELECTED VARIABLES COLLECTED BY INSPECTION AND INTERVIEW

Variable Description _

Housing Qualtity/Condition

Overal| Condition of Unit
Overall Quality of Umit

Presence of Hazards, including
electrical, septic tank,
boiler, hot water healer,
gases, rats, and structural
hazards

inspection Variable

- .

1

[

Rating (5-point séaie)
Rating (6-point scale)

Record of presence

Neighborhood/Blockface Composttion

Neighborhood is Residential

Presence of Commercial and
Industrial Activities

Presence of Abandoned
Buildings

Availability of Services

No. of residential parcels/
total number of parcels

No. of commercial and
industrial parceis/total
number of parcels

No. of abandored buildings
in blockface "

No. of schoois and

hospirtals/totai number
parcels
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Interview Variable

"Satisfaction with enit
(4-point scale)

Number of defects reported by
occupant. leaky basement, leaky
roof, open cracks, h>les in
floors, broken plaster, rats,
Poor facilities: incomplete
plumbing, shared pfumbing, no
piped water, no public sewer or
septic tanks, inadequate heating
system -

{NA)

hespondenf perception of presence
of commercial and industrial
activities

Respondent perception of presence
of abandoned buiidings

Respondent perception of access
1o services such as health
services



TABLE E.4

VARIABLES INCLUDED IN REVIEWED HEDONIC EQUATIONS e

. . Number of Equations in Which the Estimated
Coefficient Had a t-Statistic of At Least One
Type Section 8 . Demand Section 8 ©  Ofher AHS
of Data® HMS Egquations Et:;ua'!'lcmsb AHS Equations Equations

Number of Equations 4 4 15 39

Tenure Characteristics

Length of Tenure S Alt All All Al
Related to landiord 3 3 All '
Landlord resides in building S 2 10

v

Builiding Descriptors

Building Age ¢ 3 ALt 10 _ AN
Single-Fami!ly Detached s¢ Sz ‘ 1i - 17
Single~Fam:ly Attached s¢ 1 9

Duplex or 2-Family Umit s© 2 . 12

Garden Apartment { < 1

Multi-Fam:ly (over 50 un:ts) S

Multi-Family {LE & stories) ! s 2

Multi-Fam:ly (5 or more units) i All 13

Highrise (5 stories of more) 1 3

Eievator Present i 14

Number of Floors s 23
Number of Units in Building S 21
Unit Size

Number of Rooms (excl. baths) S All
Number of rooms (excl. baths) t All Ald

Number of rooms {(exc!. bedrooms) S All

Number of bedrcoms S Atl 33
Number of bathrooms s Ali 38
Number of bathrooms I Alt

Square feet per room | Atl All

Persons per room 5,1 All 23
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TABLE E.4 (continued)

VARIABLES INCLUDED IN REVIEWED HEDONIC EQUATIONS

Utilities
Heat included 1n Rent x Number
of Reoms

Heat Included 1n Rent

Non-Heat Utilitres Incliuded in
Rent

Parking Included in Rent
Furniture lncluded 1n Rent
Utilities Inctuded in Rent

Garage Included in Rent

Off=Street Parking Included in Rent

Gas, Heat, and Electricity Included

(Gas, Heat and Efectricity
Inciuded x Number of Rooms)

Water Included in Rent x Number
of Rooms

Number of Equations In Which the Estimated
Coefficient Had a t-Statistic of At Least One

Stove/Refrigerator Included in Rent S

Dishwasher/Disposal Provided

Dwetling Unit Quality

Overall Ratings (Summary Measures)

Breakdowns
Poor Facilities
Number of Defects

Satisfaction with Unit (4-pt
scale)

Overal | Evaluator Rating

Average Surface and Structural

Quality
Working Condition of Plumbing

Overall Quality of Kitchen and

Bath Facilities’

Qual ity of Common Areas?

Type Section 8 Demand Section 8 Other AHS
of Data® HMS Equations Equations® AHS Equations Equations
S,i 4 )
s 14
S 11
s o¢ 10
od 3 224
] 38
S 2
S Pittsburgh
s o¢
s o4
s od
2
S 2
S 1t
S All
S 6
S 15
i of Pittsburgh
| of Phoen 1x
} a Pittsburgh (1)
I 3 )
H 2
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TABLE E.4 (continued)

VARIABLES INCLUDED IN REVIEWED HEDONIC EQUATIONS

Number of Equations In Which the Estimated
Coefficient Had a t-Statistic of At Least One
Type Section 8 Demand Section 8 Other AHS
of Data® HMS Equations qugjionsb AHS Egquations Equations

Specific Deficiencies

Not Heat or taferior Source of 5 Pittsburgh 31
Heat - Phoenix (1)
Not Heat or Iaferior Source of | 2
Heat
Rooms Wighout Heat S 9 21
Exposed Wiring 1 9
Electrical and Water Hazards 3
(Factor Score) ) A
Rats of 1
Fuses 19
Cracks (Wall, Ceiling, Floors) S 7
Broken Plaster N 11
Poor HWall and Ceiling Surface 0 Pitisburgh
(F$)
Poor Window Condition (FS) I 0 Pittsburgh
Poor Bathroom Wall and Ceiling | 0 Pittsburgh
Surface (FS)
Inadequate Exits { Piftsburgh
Inadequate Cellings Heights | Pittsburgh
Inadequate Kitchen Faci.ities 1 Pittsburgh
Bedrooms not Private s Pittsburgh All 3N
Problems with Common Halls S 5 12
Inadequate Light and Ventilattion | Phoenix
tack of Plumbing ! Pittsburgh (1)
High Quality Features and Amenities
Many High Quality Features ! Pittsburgh
High Quality Kitchen ! Pittsburgh
Kitchen Quality and Amemﬂesf | 2
Living Room Quality and | 3
Amenities
Presence of Kitchen Cabinet! t 1
Bafcony, Porch, Paf:of 1 2
Private Yard Pittsburgh (1)
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TABLE E.4 (continued)

VARIABLES INCLUDED IN REVIEWED HEDONIC EQUATIONS

+ » Number of Equations In Which the Estimated
Coefficient Had a t-Statistic of At Least One

' Type Section 8 Demand Section 8 Other AHS
B of Data® HMS Equations Equations AHS Equations Equations
Recreational Facilities with | 4
Un:t
Recreationat Facifities with S All -
Unit
Well Kept Grounds 1 1
Other Attractive Features in 1 2
Unet
Recent interior Painting/ S All
Papering
Responsiveness of Landlord for S All
Repairs
Heat:ng/Cooling Equipment and Fuels
Alr Conditioning Present S Pittsburgh

Phoenix (1)

Air Conditioning Provided by s,i 3

Landlord ,

Centratl Air Conditioning s Phoenix 13 33
Room Air Conditioning S 14

Central Heat s Phoenix 3
Wall or Room Heaters s 15

Steam Heat S 26
Suppliemental Heat s 10
Thermostat | Common

Heating Fue! 5 24
Cooking Fuel -3 31
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TABLE E.4 (continued)

VARIABLES INCLUDED iN REVIEWED HEDONIC EQUATIONS

M Number of Equations in Which the Estimated
Coefficient Had a t-Statistic of At Least One
Type Section 8 Demand Section 8 Other AHS
of Data® HMS-Equations Equations AHS Equations Equations

Blockface Yariables

High Quality Biockface I - Pittsburgh

Percent of Biockface Residential 1 3

Percent of Blockface Commercial | 3 t

or tndustriatl

Percent of Blockface Public Services I 3

Percent of Biockface Park i 2

Number of abandoned/boarded-up i 3

buitdings .
Quality of Landscaping i Phoenix

Surrounding Parcels

Cleanl iress ! 2

Neighborhood Conditions and Services

Overal! Neighborhood Quality
Good Neighborhood

Excellent

Poor Neighborhood

Litter n

Access to

No Conven:ent Shopping

f Phoenix

12
Neighbarhood All
Ne1ghborhood

Shopplng/Parkmgf Phoenix

11

Abandoned/Boarded-up Butidings
Traffic and Litter Problems®

Problems with Crime and Public
Services

Quality of Adult Recreational
Facilities

Recreational Facila‘hesf
Street Rating
Deteriorating Street
Airplane Noise

Inadequate Schools

“wownw o W wn e

Pittsburgh

wy (7] w (7] [77] (4] wr W [7:3
B~

Pittsburgh

Alf

All
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- TABLE E.4 (continued)

VARIABLES INCLUDED IN REVIEWED HEDONIC EQUATIONS

Number of Equations In Which the Estimated

Coefficient Had a +-Statistic of At Least Cne i
Type Section 8 Demand Section 8 Other AHS
of Data® HMS Equafuons. Equafionsb AHS Equations Equations

Street €rime : b3 13

Street Traffic 8 4

St-eet Noi1se 5 14
35 = Surveys of tenants, 1| = inspection of uaits by housing evaluators.

bEntries tn this column give the site name if the variable had a t-statistic of at least
one in only one site. A (1} after the site name Indicates the level was reached in only one of
the two equations estimated for that site.

CIn Section 8, HMS equations data were provided by inspectors.
dysed tn equations to estimate costs of utilities.

©ln 10 sites, this coefficient is positive., in the other 12 sites, the coefficient. is
negative.

f[ncluded in Factor Scores, not entered as separate variables.
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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
"Related 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
included 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%). As various authors have
pointed out, the adjusted R? for an equation is improved by retaining an}
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. Review 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.
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TABLE E.5 <,

ADDITIONAL VARIABLES FROM OTHER STUDIES TESTED FOR INCLUSION IN THE HEDONIC EQUATION

* - - ¥ .

inspection Data Kept Dro?ped
Working el;vafor in building with 4 stories or more X ,
Detersorated L{n;ows in living areas B X
Proportion of Qoo;s where some or all of windows are double glazed ‘ X
or have storm-windows . - .- -
Quaiity of basement (not a c¢raw! space.and not a dirt floor) X
Boiler i1s sound and sufficient for unit .- ' ' %8

Linear }eef of cabtnets or shelving i1n Kitchen . . - X
Kitchen disposal present X .
Buitt-in dishwasher present . ' x . B
Rangé bunif into countertop . X )

Age of kitchen appliances i x
Coordinated and balanced kitchen : x
Extent of waterproof constructicon in bathroom X

Problem with sewer or septic tank % '

Average structure condttions L ) . x - L.
Average surface conditions . . - X . )
Interview Questions i w s . .
Janijor, manager or superintendent in building . N ; X
Traffic or airplane no?sq in neighborhood . X
Poor street lighting X
Street conditions } X
Neighborhood crime X

L.itter, trash, or junk x
Presence of rundown buildings T i ' X .
Satisfactory schools ) B - Cox
Satisfactory police and fire protection X
Satisfactory hospital or health clinics T X -
Satisfactory outdoor recreation factlities ' X
Heavy traffic : x
Satisfactfory public transportat:ion ) X
Satisfactory shopping X

9see discussion 1n Section E.2.6.
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E.2.6 Utilities

We retained items for unusual appliances provided by’iahdlords (such
as dlsposals or microwaves) or special services {for example, parklng) The
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 cofering 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 occur in any givenvcity. Specification is further compli-
cated by the fact that we expect that the value of included utilifieé'will .

vary with the size of the unit.

In lieu of detailed specification of utilities, Merrill-Leger simply
included a varigble 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 informat%on available from the Certificate or Housing Voucher program on

the estimated value of utilities not provided by the landlord.

We start by imagining that gross rent, including all utilities (GR)

can be expressed as a function of unit characteristics (x):
(8) CR = XB + ¢

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.,

(9) CR=CR-1U ;
{10)- =X -U+¢ '
where

GR = Gross rent

CR = Contract rent
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XT

Unit characteristics
t

3

1f

The value of utilities not included in the rent

N
- { s

We “do not, of course, know U. But we do have an estimate, ﬁ, based on

u

Section” 8'schadu1es of utility aIlowagces. Accordingly, we adopted the ini-

(BE]

tial spec1f1cat10n:

(11) CR = X8 - all + ¢ )
where
ﬁ = Section 8 scheduled- allowance for utilities not included in
the rent

We actually expect & to be somewhat Pess than-one if scheduled utilities
allowances reflect actual costs. If we-think of the market as clearing at a
certaln average allowance for utilitie€d included in the rent, then we expect
that 1andlords 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 estimation™with' Demonstration data neither the
scheduled utility allowance nor the sc¢aled heat variable used in the Merrill-

Leger equakiona was clearly preferabl‘é.1 Table E.6 presents the overall mean

lpor equations in the log of contract rent, we used a utility allow-
ance variable of 1n(1+U/CR). This was derived as follows:

(i) InGR = XB + ¢
(ii) 1nCR = 1n(GR-U)
= ln[cR(c:R/cR)]

1n[CR(GR/CR) 1]
1n[GR(1+U/CR) 1]

Thus

(iii) 1nCR = X8 - 1n{l+U/CR) + ¢

where
GR = Gross rent
CR = Contract rent -
U = The value of utilities not included in the contract rent.
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TABLE E.6

OVERALL MEAN SQUARED ERROR FROM REGRESSIONS STRATIFIED BY PROGRAM
AND SITE UNDER ALTERNATIVE UTILITY SPECIFICATIONS

Rent Log Rent
Utility Utility

Heat Dummy Allowance Heat Dummy Allowance
Housing Voucher 62.23 63.19 0.1372 0.1398
Program
Housing Certificate 48.52 48.54 0.1259 0.1249
Program “
All 55.82 56.37 0.1317 0.1326
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squared 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 X

. 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 agaiinst 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 in factor 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
occupan& of the unit. Accordingly, we restricted the item to soundness only
on the grounds of fea31b111ty. We also tested proxies for sufficiency that
were avallable from interview data (e.g., need to use supplementary heating
sources during the winter, need to close certaln rooms as they were tog cold,
number of heatlng gystem breakdowns) as a substitute for sufficiency. How-

ever, none of them proved useful.

- - K

“Finally, the set of variables was reviewed in light of-~the time ~
required to complete the overall inspection. Three categoriessof variables
were given special emphasis: (1) variables that need to be ewvaluated in each
room; (2) surface and condition ratings; and (3) blockface.characteristics.
Variables in the first category included: condition of windows, presence of
storm window- or double glazed windows, and heat control, among._others.

Becausesthese are time consuming to collect, we included them only if they
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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. Exzperience shows that these ratings have alwayé 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. Upgn review, however, it
was apparent that a good surface rating is inconsistent with a bad structural
rating. We therefore combined the structure and surface ratings:into one,
where thg lowest rating reflects structural deficiencies and the three higher

ratings deal with surface conditions only. - ‘ -

The flockface variables were carefully reevaluated. The HOusi§;
Measurement Survey used in the 1979 Section 8 Evaluation called for a time-
consuming blockface survey asﬁing evaluators to count the number of parcels
falling into a number of cétegoriés such as single family units, gérd;n
apartments, duplexes, and highrises, as well as categor§e§ 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 peréent of residential units in the blockface; ' the -
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 discufsed +in
Section E.3,4,-therinspection variables performed better than the’ interview -
questions. The derivation of these few variables, however, did not.séem to

warrant the extremely time consuming process of categorizing and -counting each
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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 for inclusion in the hedonic equations., We then refined this list

further in two ways,  using-Demonstration data:

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 potentlally redundant. We examined a pooled equation for all PHAs using
only Housing Voucher households to select from among alternative sets. We

used only one program to avoid decisions that might be based on correlations

with program differences. 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 distinctions between
more than 75 percent and 100 percent residential.

*» Determined that scaling the number of amenities in o&her rooms by
the number of rooms (AMOTHRMS) seemed preferable to the unscaled
variable (AMENOTH). ‘

¢+ Determined that it seemed preferable to include 11v1ng room
amenities with other features (VR9 instead of NAMENLU).

wr

* Determined that it seemed desirable to omit-certain commonly found
.« .amenities from the count of kitchen amenities (use NAMENKZ instead
,of NAMENK).. -

These all constituted minor refinements to the specifications.
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OF HOUSING QUALITY INSPECTION FORM - - -

Yariable

Name Description
*¥X1 (RELATE) Landlord or owner is related to family (0,1) ) )
#X2 (LNTIME} Length of tenure i1n unit (# months, natural log)
X3 (RESIDTLL) Landiord or owner lives in building or complex (0,1)
Unit Size .
*¥X{14 (SQTOTRM) Square feet per room (total unit size divided by number of rooms 12; ﬁnlf-

. s (rooms includes sforage utility and kitchen))

¥X15 (NBATH) Number of fuil baths plus one~half the number of half baths (does not have to

- be 1n working order)

*¥X16 (LNROOMSZ) Naturat log of the number of rooms including the kitchen (excludes storage, .
uttlity, non-sieeping rooms, bathrooms, and halls)

Dwetiing Unit Quality ~

*AR 1B Average housing quality rating (rating on condition of rooms, ceilings, walls,
floors, kifchen appliances, bathroom fixtures)

*X4 (LNBLDAGE) Buitding age (natural log; 78 = 1919 or earlier; 56-= 1920-1945;
36 = 1946-1959; 19 = 1960-1986; 1 if <I year) -

ITEQUIP Totat number of dishugshers, disposals and microwaves Qrovided_by the landlord

X18 (PSERV) Public service near buiiding (includes schools, hosplfals and churches (0,1}

AR 6 Number of recreational facilities (e d., pools, basketball courts) provided
- with butlding - . >

*¥LLAC - Air conditioning equipment is present and provided by the landlord (0,1)

*¥X10 (NOHEAT) No heat or interior source of heat (flreplace,|sfove, unvenfed space heafers,
portable efectric heaters (0,1))

¥AR 10& Number of hazards present in un:t (includes boilers, hof water heaters,
sewers, rats, elacfr|cal systems)

*WAR 3B Cond:flon of amenities in common hallé

NAMENK Number of amenities 1n kitchen

NAMENK2 Number of amenities in kitchen (excluding items which have high.occurrences.
double sink, double oven, backsplash and range hood)

¥NAMENB " Number of amenities i1n bathroom * o

*AMENHALL “Number of amenities in halls or vestibules ’

NAMENLV Number of amenlfnes in living room

" “fie” ‘,lfa“|w

*AR 9 Number of baicon:es porches, and specnal windows tn |iving room, klfchen, and
‘first other room

AMENOTH - ~ yumber of amenities in other rooms . 5

*AMOTHRMS ‘Number of amenities per room (outside of living room, kitchen, and bath)

X13 (ATTRACT) Number of other attractive features of unit not recorded elsewhere

1 = ' 1 - 5

|
- TABLE E.7 : -
i FINAL SET OF CAND!DATE VARIABLES USED IN DESIGN T LT
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*X22 (HEATRMB)

Building Type
X5 (SFAMDET)

*X6 (DUPLEX)
*X7 1(GARDMUL1T)
*X8 (SINGLE)
*X9 (HIGHRISE)

TABLE E.7 (continued)

Pt
FINAL SET OF CANDIDATE VARIABLES USED IN DESIGN
- OF HOUSING HOUSING INSPECTION FORM

i

Description

Scheduled allowance for utilities not included in the rent as calcualted by
the Section 8 Program

A scaled variable indicating that heat is included 1n the contract rent,
(equals zero if heet is not (ncluded and otherwise equals the number of rooms
in the unit, excluaing storage, utility rooms, non-sleeping rooms, bathrooms,
and halls)

Single_family, detached unit (6,1.)

Dupiex or fwo family unit (0,1)

Garden aparfm;nT or ofherﬂmuifl-family house four stories or fewer (0,1)
Single family, row, or converted (0,1)

Highrise, more than four stories (0,1)

Building Exterior and Grounds-

X17 (PPARK)

X11 (NICEYD)

*20 (COMMIND)

Presence of a park (includes waterfront, woods, farmland, or clean open fields
T (0,1

Quality bf-yard (superior maintenance, extensive landscaping, cleanliness
(0,1

Blockface >75% residential (0,1) s

Blockface 100% residential (0,1)

Blockface that is 50% or more mixed use (0,1))

Blockface that 1s 50% or more commercial (0,1}

Blockface that is 50% or moée industriat (0,1)

Blockface that 1s 50% or more rura! (inciudes semi-rural (0,1))
Presence  of commerciai or iadustrial activities (0,1)

Abandoned building 1n the vicinity--evaluator observation (0,1)

Abandoned building 1n the vicihity--respondent perception (0,1)

Surrcunding Parcels and Grounds

*X12 (CLEANPAR}

Cteanl iness of surrounding resi:dential parcels (1 1f major litter;
2 1f moderate litter, 3 f minor litter; 4 1 f very clean)

Median 1980 value (in thousands of dollars) of owner—occupied units 1n the
Census fract, times the percent of occupied units in the tract that are owner-
occupied

Median 1980 rent of renter—occupied units 1n the Census tract, times the
percent of occupied units in the fract that are renter-cccupied.

- = N 3

variable retained 1n-finat specification (see Section E.2.8).

L N -
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Eliminating Variables. Given a prior specification, there is always

some guestion 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 PHAs (four equations, two for rent
and two for log rent).
¢ For each PHA pooling the two programs (20 equations, 10 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 varigble was useful in the individ-
ual site equations in that for both the rent and log rent equa-
tions it was

e 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

11 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
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(12)

where!

R=X"8+¢
R = Contract rent or the log of contract rent
X = A vector of values for the characteristics discussed in
previous sections
8 = The vector of hedonic coefficients
g = A stochastic term

In principle, the hedonic coefficients (the B) 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:

(12)

(13)

where

e kK _ .k Kk
Fully Stratified: Rijr = Xijrsjr + Elgr
Pooled Sites: RF. = Xg. Bk + 55, 8 k
ijr ijre ijrr ijr
REjr = Rent of ith person in jth PHA and r'P stratum and kth
program
X%jr = Vector of housing descriptors for jth person in jth PHA in
et stratum in kth program
B%r = Set of coefficients allowed to vary across each

PHA/stratum/program combination

Set of coefficients allowed to vary across each stratum and

program combination -

th
L th

A vector of dummies indicating in which site tﬁe i
observation in the jth PHA and r'P stratum in the
program) falls
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65 = 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 percentaée 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/stayer strats 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).l 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

mover/stayer specifications were likely to be materially misleading.

lye 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.
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TABLE E.8

TEST STATISTICS FOR POOLED ESTIMATES

Rent with Rent with Log Rent with tog Rent with
Heat Dummy Utility Al lowance Heat Dummy Uti1ity Aliowance
Percentage Percentage Percentage Percentage
) - {ncrease Increase Increase Ingrease
Degrees Fe in S$t. Dev, F~ in §t. Dev. F- in §t. Dev. F- in §t, Dev,
of Freedom Statistic of Residual Statistic of Residual Statistic of Residual Statistic of Residual
Pooling Sites
{stratified by program
and mover/stayer) -
Housing Voucher Program (385,342) 1.89%% 21.4% 1,85%x 20.5% 1,87%# 20.8% 1.93%% 22.3%
Certificate Program (384,341) 1,73%% 17.8% 1,754 18.2% 1,85%% 20.4% 1.62%% 15.2%
Mover stratum (432,564} 1,824 16.4% 1,74%x 14,9% 1.82%% 16.4% 1.56%# 11.5%
Stayer stratum {337,119 1,73%% 24.0% 1,88%% 28,6% 1,48%% 16.2% 1.76%% 25,1%
All {769,683) 1.83%e 19.9% 1.81%% 19.6% 1.86%% 20.6% 1,78%% 18.8%
Poocling Programs -
tstratified by site
and mover/stayer)
Mover stratum (231,564) 1,41% 5.8% 1.31%% 4.4% 1.63%% 8.8% 1,314 4,4%
$tayer stratum (163,119) 1,23 6.5% 1,33 9.3% 1.14 4,0% 1.40% 11.0%
Al (394,683) 1,374 6.5% 1,330 5.8% 1.55#% 10,03 1,44%% 7.7%
Pool ing Mover/Stayer
Strata
{stratified by site
and program)
Housing Voucher Program (186,342) 1,37%% 6.2% 1,37% 6.4% 1.56% 9,4% 1,71#% 11.9%
Certificate Program . (183,341) 0.98 ~0.43 0.95 -0.9% 1.45%% 7.6% 1.09 1.5%
Al (369,683) 1.21* 3.6% 1.20% 3,5% 1,51%% 8.6% 1.41%% 7.0%
** = Significant at"0,01"level
¥ = Significant at 0.05 ltevel )
} = Significant at 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 tﬁe mover stratum. Section E.6 then~|h -
presents the estimations for stayers and movers based on the pooled ~
mover/stayer 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 mover/stayer equation was:

(14) R =3x8+ 5
] 3
where! 1
R = Rent '
X = A set of descriptors including a dummy (0,1) variable for

the mover/stayer stratum

™
.
H

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 limear and
log specifications using the dummy variable to indicate whether or not heat
was included in the rent.l 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.ll. The

L i

linear equations’' fit was reasonably good with an average RZ of 70 percent or

more and an adjusted R% of around 60 percent. The linear specification's

lrhe 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} equationms.
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 mover/stayer 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.
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TABLE E.9

SUMMARY OF SUMMARY STATISTICS FOR HEDONIC REGRESSIONS

Degrees of Freedom:
Range
Mean

Linear Regression

R2
Range
Mean

Adjusted R?
Range
Mean

Root MSE
Range
Mean

Coefficient of variation
Range
Mean

Log Linear Regression

R2
Range
Mean

Adjusted RZ
Range
Mean

Root MSE (x
Range .
Mean

100)

hagpay et -

Iz

STRATIFIED BY PHA AND PROGRAM

Ten
Ten Housing Certificate
Voucher. Program Program

Regressions Regressions:

4857
52

41-60
53

0.57 to 0,84
0.73

0.61 to 0.84
0.74

0.35 to D0.76
0.59

0.42 to 0.77
0.62

$41.04 to $89.56 $33.87 to $62.27

$59.48 $43.67
11 to 21% 11%Z to 14%
13.6% 11.5%

0.56 to 0.85
0.71

0.64 to 0.86
0.75

0.46 to 0.78 0.33 to 0.78

0.63 0.56
9.2 to 19.4 9.4 to 19.4
12.3

13.3
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TABLE EJ10A
LINEAR SPECIFICATION COEFFICIENTS

Housing Voucher Program Certificate Program

Expected Number of Significant Signi ficant Number of Significant
Variabte Signa Times Dropped Positive® Negafivec Times Dropped Positive®

Heat included in contract rent * 4 1 . 5
Tenure related to landlord - 1 2 3

Length of tenure (log of months) -
Square feet per room

Number of bathrooms

- O WU 3 e

+
+
Log (number of rooms) + 10
Average evaluator rating of condition +

Log of building age - 2

Kitchen equipment prov)ded + 1 1

—
Lv

Alr conditioning provided + ]
No heat in unit
Number of hazards

1
wv

Condition of common halls

N - N -

Amenities in bathrooms

Amenities In halls
Balcomes/porches/windows
Amonities per room in other rooms
Single family detachec

Duplex or two~family

Singie row family house

Highrise

- w4+

Rural area !
Commercial/industrial actiities In area

1
-

2
Abandoned buildings (evaluator) . 1 1 1
Abandoned buildings (tenant) 1
Clean!fness of surrounding parcels - 3
Scaled median value owner-occup, upits in tract + 1 1
Scaled median rent-renter occup, umits in tract + R 1 1

Mover stratum ' 1 ‘3 3

8ee Table E,7 for definitions of variables,
Phumber of equations In which the variable appears.
Csignificant at 0.10 level.

Significant
Negatfve®
1

PR X I




29¢

Expected
Stan

Varlable

Heat included in contract rent

Tenure related to tandlord

Length of tenure (log of months)

Square feet per room

Number of bathrooms

Log {number of rooms)

Average evaluator rating of condition
Log of building age

Kitchen equipment provided

Atr conditioning provided

No heat in unit

Number of hazards

Conditlion of common halls

Amenities in bathrooms

Amenittes in halls
Balconies/porches/windows

Amenities per room In other rooms
Single family detached

Duplex or two-family

Singte row family house

Highrise

Rural area

Commercial /industrial actiitres in area
Abandoned buildings (evaluator)
Abandoned buiidings (tenant)
Cleanliness of surrounding parcels
Scaled median value owner-occup, units in tract
Scaled median rent-renter occup. units in tract
Mover stratum

35ee Table E.7 for definitions of variables.

bNumber of equations in which the variable appears.

Csignificant at 0.10 level.

+
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TABLE E.10B
LOG SPECIFICATION COEFFICIENTS

Hous ing Voucher Program

Certiticate Program

Number of
Times Dropped

Significant
Pos [ t1ve®

— L3 W W e -

4

NN

N

Significant
Negative®
1
1
4
1
1
H
4
1
1
1
2

Number of Significant
Times Dropped Positive®

5

3
1
;
4
9

7 1
1
3
t
1
1
1
1

1
1
!
2

Significant
Negative®

i

—_ b —




TABLE E.11

TESTS OF VARIABLE SETS FOR HEDONIC EQUATIONS STRATIFIED BY PHA AND PROGRAM

4

Housing Voucher Program Certificate Program

Percentage Percentage
Increase (n {ncrease In

F-8tatistic S$td. Error F-Statistic Std. Error

Linear Specification

Unit quality and burlding F (136,528) 8.1% F (137,524) 5.1%
descriptors = 1.82%% = 1,50%%
Ne:ghborhood variables F (60,528) 1.4 F (62,524) 0.3

= 1,27% = 1,06 -
Combined unit, building, and F (196,528) 9.5 F (199,524) 7.0
neighborhood = 1,73%% = 1.53%*
Log Specification
Unit quality and building F (136,528) 8.3 F (137,524) 4.1 .
descriptors = 1,85%% = 1.40% N
Ne:1ghborhood variables F (60,528) 2,9 F (62,524} -0.7

= ], 57%% = 0,86 .
Combined bu:iding, unit, and F (196,528) 11.4 F (199,524) 5.6
reighborhood = 1,80%* = 1,424

%

Significant at 0.01 ievel

»*
n

Significant at 0.05 level

+
n

Significant at 0.10 level
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coefficient of variation was about the .same as the log-linear standard error—-
indicating that both specifications do about equally well.l

. There is a relatively 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 &i§coqp§ the R? obtained. Use of a

pre-specified equation based on other data removes this concern.

Tables E.10A and E.10B present information on the sign patterns of the
individual coefficients. Table E.l10A d:als-with the-linear specification,
Table E.10B 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 Eimes a coefficient had a

significant positive or negative value._ A test level of 0,10 is used, so we

o]

lpor a regression of the form - - .
R=X8 +c¢ i . i
the coefficient of variation is defined by _ \
~ J e
_a x 100
C{v-—__ - . -
R .
where
c.ve = Coefficient of variation. :- -
6 = The estimated standard deviation 'of the residual
R = The mean of the dependent variable

Under a log-linear specification,

In R = %8B + ¢ -,

(®) = exp(1nR)[ (exp 02)(1-exp.02)}¥

C.v. 2
exp{lnR} exp{c“/2)
1
=(1 - exp oz)ﬁ ) Ee.
=g
€




could expect a spuriously significant coefficient in one of the ten sites for

each variable.

An additional column for each program in Tables E.10A and E.10B shows
the number of times that the variable was dropped from a site equation for
that program. As already indicated, our bgsic specification in each site for
each program included all of the asterisked variables from Table E.7. How-
ever, some variables (such as located 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 for other site-program equa=

tions.l

With this in mind, the results seem gemerally reasonable. The most
frequently significant variables were found among the variables on condition
of tenure (especially whether héat 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 variable counting other amen-
ities per room (outside of bathrooms and ha_-ls) had a significant negative
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 equationsg.

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 selecting 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

Isince the dropped variables have the same value for all observations,
their effect is simply subsumed in the constant term.
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in fact contribute to the equations' fit, and this is done in Table E.1ll. 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 percenf; We do not seem to have done very well in capturing neighbor-

hood differences. . - .

The estimated hedonic équations 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,

e ' 7 -

(15) . R =.X"8. -

jk
where - . ) : -
' R = Unit rent
T X = The vector of the amounts of each attribute provided by th;
unit
Bk = fhe vector of hedonic "pfices" for the xth program in the
3R site,

Accordingly, the difference in average rents between the two programs in any

site may be writtemn: .

(16) - R -R =X8 ~-X8

r
'

We can decompose the difference in rents from Ed. (16) into a difference in

value and a difference in price in either of two-ways:. -
(17) R,-R =X (8 -8+ (X -X)8,
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or, at the site level, : ’

(18) R. -R. =X.(B. -8 )+ (X, -X.)8.) i
jv jc je T iv je jv e’ iv

Notice that, as usual, we have a choice of price/value decompositions. In
words, we evaluate the difference in prices between the two programs in the
Jth site by comparing the cost of the average Certificate Program housing
bundle under the prices paid by recipients in each program-- ch(egvejc)
Conversely, the real difference in housing is evaluated as the differences in

attributes valued at Housing Voucher Program prices—- (va-ch)ij .
We could, of course, reverse the decomposition and evaluate price
changes in terms of the Housing Voucher bundle-- X. (8.-8. ) —-and real change
jviTiviic

in terms of Certificate Program program prices—- (va-Xj . Usually there

C)Bjc
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:

~

Mean Housing Voucher Contract Rent R, (=X, 8.)
v v 3V
Mean Certificate Program Contract Rent R. (=X. 8.)
je' TicTje
Difference in Contract Rent R. -R
jv jc
Decomposition in Terms of Housing Voucher Prices
Cost of Certificate Bundle X. B. ;
Je v
i X. (8, -8.)=X.8.-R
Difference Due to Cost XJC(SJV BJC) JCSJV jc
Percentage Difference in Cost X. (B. -8, Y%, 8.
jc v Jc Jjc 3¢
Difference in Real Housing X. -%. 8.
- jv je' v
— i
Percentage Difference in Real Housing (. -%.)8./%. 8.
v Jc Jv ] gv




where

Rjk = Mean contract rent of recipient units in the wth program in

the jth PHA (k = c or v)

Ejk = Mean vector of housing attributes of recipient units units
in the kB program in the jth PHA

éjk = The estimated hedonic coefficient for the linear hedonic
specification

Further, we can construct the same numbers from the logarithmic specification

by replacing Xg by exp(Xg).!

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 Bj
differences in price. 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

v e <L

iThe Exp(Xg) is an estimate of median rent under the log specification
so that R is replaced by estimated median rents.

2Estimates of price differences in each site are presented in Appendix
Fe

1

268




TABLE E.12

DECOMPOS I TION OF DIFFERENCES IN AVERAGE CONTRACT RENT

Linear Specification with Heat Dummy Log Specification with Heat Dummy®
’ ] Within Total t Within +- Total t-
Yalue Std. Error ) Std.Error Statistic Value Std. Error Statistic Std. Error Statistic
Mean Housing Voucher contract 5448.99 4,01 NR $30,32 NR $429.19 $0.59 NR $4.70 NR
rent
Mean Certificate Program $424.00 3.22 NR 31.51 NR $406. 1 0.48 NR 4.86 NR
contract rent
Difference In contract reat .
Doltars $24.99 5.14 4.86%% 5.42 4,61%% $22.48
Percent 5.9% 5.5% 1.1 pts 4,91%% t.1 pts 4,09%%
Decomposition of Housing Voucher Prices !
Eﬁ ~Cost of Certificate bundle $445,85 3.74 119,31 %# 110.77 4,03%% $425,60 0,55 NR 5141.85 NR
13 1
Difference in prlceb $21.85 4,19 5.21%% 5,85 3. 74%% $18.89
Percentage difference in price 5.2% 4.6% 0.9 pts 4,96 1.1 pts 4,14
Difference in real housfngb $3.13 2,72 1.15 5.74 0.55 $3.59
Percentage difference in real 1.0% 0.8% 0.5 pts 1.48 1.1 pts 0,76

housing

a

3Entries under the log specification are estimated medians (:.e., the exponentiated log estimates). -

bEs?ima?ed Differences tn Cost and Differences in Real Housing are ehch estimated directly from the hedonic coefficients and may not sum to
the totai difference in contract rent due to rounding errors. ,

** = Significant at 0.01 level . )

- ' - . .

Significant at 0.05 level o . o
Significant at 0,10 level

1

]
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TABLE E. 3

AVERAGE LEVEL OF HOUSING CHARACTERISTICS
INCLUDED IN THE HEDONIC EQUATION

Hous1ng Wothin PHA
Voucher  “TCertificate Standard Error  Percentage

Variable Frogram Program D fference of Ditterence Difference
Heat included (x number of rooms) 1.49 1.40 0.09 0.08 6.5%
Related to landlord 2.3% 2.9% ~0.6 pts 0.8 pts ~20,7
Length of tenure (log of moaths) 3.02 2,98 -0.05 0.04 - 1.6
Unit Size
Square feet per room 133.10 133.28 -0,18 1.38 =0.1
Number of balhrooms .1 1.10 0.0 0.02 1.2
Log (number of rooms) 1.49 1.48 0.01 .01 0.4
Mnenities
Average evaluator rating of condition 3.66 3.65 0.01 0.02 0.4
Log of building age 3.50 3,52 -0,02 0.02 -0.5
Kitchen equipment provided 61.3% 55.8% 5.5 pis 3.9 pts 9.9
Air conditionsng provided 32.5% 32.4% 0.1 pts 1.9 pis 0.5
No heat in unlt 2.2% 1.3% 0.9 pts 0.5 pts 71.1
Number of hazards 0.17 0.19 -6.01 0.03 -7.8
Condition of common halls 1.23 .21 0.02 0.06 1.9
Amenities n bathroom 0.62 0.56 0.06 0.05 10.5
Amenities in halls 0.22 0.28 -0.08 0.04 ~20.4
Baiconies/porches/windows 0.46 0.42 0,03 0,04 7.8
Amenities per room i1n other rooms 0.16 0.1% 0.01 0.02 8.8
Buiiding Type
Single family detached 23.8% 22,9% 0.9 pts 2.1 pts 3.7
Duplex or two-family 9,2¢ 9.9% -0.7 pts 1.5 pts 7.2
Single row family house 4.8% 3.1% 1.7 pis 0.8 pts 54.0
Highrise 10.6% 11.5% -0.9 pts 1.3 pts -7.9
Neighborhood
Rural area 1.1% 0.4% 0.7 ptst -0.4 pts 163.0
Commercial/industrial activities in

ne: ghborhood 5.2% 6.5% -1.2 pts 1.1 pts -19,1
Abandoned buildings (evaiuator) 14,78 15.6% -0.9 pts 1.9 pts -5.5
Abandoned buildings (tenant) 14.1% 14,7% -0.6 pts 1.9 pts -4.0
Cleanliness of surrcunding parcels 3.25 3.22 0.03 0.04 0.9
Scale median value of owner-occupied

units ia tract 19.09 18,70 0.39 .62 2.1
Scaled median value of renter-cccupied

units 1n tract 127.79 131,17 -3.38 2.51 2.6

o significant at 0.01 level

significant at 0.05 {evel
sigmificant at 0.10 level
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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.J discusses the interpretation of

these differences in price in terms of comparison of the two programs.

E.4 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 spécification error. There are, however, two
problems that deserve special mention~-omitted variables and cross-sectional

versus longitudinal regressions., -

Congider first the problem of omitted variables. We cannot reasonabl&
believe that the housing characteristics included in the hedonic equation
constitute a complete description of the units. 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

(19) R = R® =x85 + aS + S
S EBg Ayt n;

v v v v
20 R  =XB. + A, + n,
(20) ; 3ty
where '
R = Unit rents in the k'P program
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X = Included variables

B% = The hedonic coefficients for the kEl! program in the jth site
A = The contribution of omitted housing characteristics to
market value
We estimated price effects in each site by computing
(21) P = RUXZ) - RS(ES) = T8B! - 8D)
v J 13 3 ) J 1 1
where
P, = The difference in Housing Voucher and Certificate rents due

to price differences

h

Rg(Xg) = The estimated rent in the jt site for the mean Certificate

Program bundle under Housing Voucher prices (= Egs; = ﬁg) )

h site for the mean Certificate

ﬁg(xg) = The estimated rent in the jt
Program bundle under Csrtificate Program prices (=

X%6¢ = RS)
i3]

ch = The mean value of included attributes in the Certificate
Program in the jth site
Bg = The estimated Housing Voucher hedonic coefficients in the
ith site
Bg = The estimated Certificate Program hedonic coefficients in-
the jth site

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
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that A is orthogonal to X in the sample. Accordingly,'we can still be sure
that? )

T
(22) E(Rj(Xj))

|
[x3]
~—
|
e
w >
— 0
S

—-C _ C [ C=C
X, + E(A” + n7iX7)
38y * E(A] + nglxy

i

- ¢=cC
= E(lexj)

Since X includes a constant term, the orthogonality of A to X in the sample
guarantees that the mean’effect of omitted variables at the sample mean (ch)
is zero. 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. Specifiecally,

(23)°  EQRYEY)) = B(EX°8Y)
J 3] 13

E(R: |X:) ~ E(A] = A2)|XD)
37 NI M

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 (XCJ). To correct for this we must estimate
(a%(x%) - &),
2 J

One approach to this problem 1s to use an instrumental variable. We
are not concerned with AA as a random variable, but with the possibility that
it varies systematically with the X's, If we found that recipients-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 ghe two programs have different average values for X, th§n we

are not sure whether the difference is in prices or omitted variables. Given
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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 explicitly 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.1 This was the basis of a test
for omitted variables in the hedonic equations estimates for the Housing
Allowance Demand Experiment (Kennedy and Merrill:. We wished to determine the
relationship between A and the estimated values a(=X§), provided by the

hedonic equations. Thus we wished to estimate the coefficients of
(24) A=ag+aQ+e

If we knew the value of the coefficient, a;, we would estimate AA by
(25) A = alaa

We assumed that Q would vary with income, so that

(26) Q = by + b)Y + 8§

Further, we had, from the hedonic residuals, estimates of (A + n). If income

is uncorrelated with realized prices ne), then

(27) A+ g ag *+aQ+e+n

0

(28) (a, + a bo) +ab¥Y+as+8+nq

0 1 171 1

In terms of our estimated hedonic values and estimated residuals, we have

-~

(29) (Q = Q+ ¥ Ixa+ )

Yncome 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.
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(30) (A+n) = (I-xxO"XHa+)

Since A is orthogonal to X in the sample by assumption, Eqs. (29) and (30) can

be writtent

(29a) & = Q = X(X"X) 1x"n

(30a) (A+ ) =4+ (I-XEXX X

Substituting Eq. (26) into Eq. (29a) and (30a) yields:

(31) Q=by+by¥ =5+ X(x"X) 1%

(32) (A +n)=(a; +aybg) +a;b¥+a;8+0+(I- X(X“X) 1% )n

Thus we can estimate (albl) by regressing the hedonic residuals on Y. But the
regression of Q on Y yields an estimate of by. Thus we can derive a consis=~

tent estimate of a; as

(albl) from regression of hedonic residual on income

(33) = =
1 (bl) from regression of hedonic value on income
(34) plim ;1 = a;
- a,b, 2 Var(a,b,) Var(g ) 2 cov{a,b ,g )
(35) Asymptotic Var(al) = ( i 1] 171, ; - 1171

1 (a1b1)2 (bl) (albl)(bl)

Consulting the regression equations (31 and (32) yields

(36) Var(ab;) = [Si]-l {a%oi + o + (a-k)o"]
(37) Var(Bl) = (si)"licg + koﬁ]
(38)  Covla,b,,b) = (s;{)‘l a 00
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where:

n-k = The degrees of freedom 1in the original hedonic regression.

Substituting these expressions into Eq. (33) yields

22

-1,.22 2 %1
17§

2.2
(blsy) [a106+0e

. 2,2, 2., 2,
(39) Asymp.Var(al) +{(n k)an+a1(a6+kan) 2a

2.2\-1, 2 , 2.2
(b°8%) [ae (n k+a1k)cn]

Under the null hypothesis that a; is zero we have:

(40) Asymp. Var (él) = Var(albl) . (bi)

a1 _ aIb1 . (bl 2

(41)

Asymp. Var. (4,) Var (albl)

so that the t-statistic for a;b; from the regression of the residuals in

income can serve as an asymptotic t~statistic for &;.

We can also calculate the asymptotic variance of "corrected” predicted

rent. OQur "corrected" prediction of the rent of a unit with characteristics z

is:
(42) RS = 28 + (z - Z)E;l
where:

R® = corrected predicted rent for z

z = Unit characteristics

Z = The mean of z in the sample for which é was estimated

é = Estimated hedonic coefficients

d; = Estimated correction coefficient

We have!
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(43) A Var (R®) = z°(Varg)z + 22°(Varg)a, (z-2)

+ (z-E)'[a§Vars + BB‘Var(él) + 2sc°r(s,al)](z-2)

(2 + (z=z)a )" (Var8)(z + (z-2)a,)

+ [(z - E)'B]ZVar(al)
+ 2(z - z)°B Cor(;,él)(z = z)

But the Cov(8,4;) is zero, since

- (y‘)"ly'[I - X(X’X)dlx‘}R
(y'y)'ly'x(x'x)'IX'R

(44) Y
- - -.l -

(45) 8 = (X"X) "X°R

Substituting the equation for R(R=Xg + A + 1) and recalling that (¥X"A = 0)

in the sample, we have -

3 = (y‘y)“ly‘[A + n - X(X‘X)_1X‘n]

(46) —~ =
1 {y’y) ly’[XB + X(X°X) lX‘n

(47) B =g+ (xX) txoy

Substituting Eq. (26) and (27) in Eq. (46) gives: '

a b+ (y‘y)-ly’[aﬁ £ 8+ (I - x(X°X) %" )n]

(48) & = — ~
by + (y7y) “y7[8 + X(X7X) "Xn]

Thus A Cov (8,&,) = AE((8-8)& ) ,

(x‘x)-lx‘n[a1b1+(y'y)_ly'(a6+94(I~X(X’X)-1X‘)n)]

= ARl -1 =
b;+(y"y) y [6+X(X°X) . "X n]

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
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infer 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 reason to believe that the housing selectéd by Certificate Program recipi-
en;s 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 sélect rents above a certain minimum
level {corresponding to H. in Figure D:3). This suggests the need to develop
estimates that take account of this truncation. Fortunately, examination of
the Housing Voucher recipient rents showed that only 13 of 911 recipients =
(less than 1.5 percenti 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 "ﬁl" of Eq are shown in Table
E.l4, The estimates are not very precise, and are frequently not significant
even whenllarge. They are significant (at the ten percent level) for one PHA
in thérH6u51ng Voucher Voucher program {Minneapolis) and two PHAs in the
Certificate Program (Atlanta and New York). In any case, since the difference
in estimated 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 difference

between the two programs is due to omitted variables. - ot

The second potential problem in tﬁe interpretation of the hedonic
equations lies in the.use of equations estimated from cross-sectional analysis
of pkogram recipients to predict the rents that would be paid 1f 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 1in
this case is clearly minor. GCiven the very small differences between the mean
values of the hedonic regressions in the two programs, errors of projection

are almost irrelewvant. )
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TABLE E.14

CORRECTION FACTORS FOR OMITTED QUALITY IN THE POOLED HEDONIC EUQATION B -
Rent with Heat {ndicator Log Rent with Heat Indicator
Houstng Certificate Housing Certsficate
Youcher Program Program Youcher Program Program
Site .
Atlanta 0.403 1.001 0.391 0.925
(1.06) (2.99%%) (1.02) (2.84%%)
Los Angeles -0.258 0.091 -0.,229 0.057
(1.25) (0.66) (1.04) (0.406)
Minneapolis 0.702 -0.222 0.827 " -0.187
{1.811) (6.33) (2.00%) , 0.26)
Montgomery County 0.002 0.315 0.060 0.320
(0.00) (0.95) (0.17) (0.87)
New York 0.174 1.460 0.201 1,475
{0.35) {3.45%%) (0.44) (3.27%%)
Oakl and 0.083 0.091 0.077 0.090
(0.52) (0.77) (0.48) (0.80)
Omaha -1.365 -0.065 =-0.929 -0.082
(1.08) (0.07) (0.93) (0.11)
Pittsburgh -0.305 -0.78 ~-0,532 =0.771
(0.50) (1.41) (0.58) (1.39)
San Antonio -0.388 -6,903 -0.379 -9,889
(1.07) {1.30) (1.12) (1.54)
Seattle 0.822 0.532 0.703 c.818
(1.32) (1.68) (1.7 (1.58)

%

i

significant at 0.01 level

L3
1]

significant at 0.05 level

+
1]

significant at 0,10 level
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Linear Specification

TABLE E.15

Difference in cost

Original _
Corrected’

Log (ratio of cost)

Original’

Corrected

ESTIMATED CORRECTIONS:.FOR TABLE E.12

1}
£

At Housing Voucher Prices

Within
Std. Error

. (t-
Mean Statistic)

$21.85 ° 4,19
(5.21%%)

$20.21 4,77
- (4.24%%)

0.045 . 0.009
- (4.96%%)

b

0.043 ’ i 0.010

! {4.13%x)
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Total
Std. Error
(t-

Statistic)

5.85
(3.74)%*

6.65
(3.04%%)

0.011
(4.14%%)

0.012
(3.54%%)




The problem in its general form is as follows. Say that as we have
argued in Appendix D, shopping behavior 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 1n shop-
ping behavior. This may mis-estimate the change in rents associated with a

shift in 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 "longitudinal® 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 likely to 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.

E.5 Recipients Who Move

Since recipients who move from their 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 proé&ams arises from the higher rents paid
by Housing Voucher recipients who move, it is natural to ask whether the
conclusions of Table E.l2 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:
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(o) &%(x) = xaf
J ]
where
R%(X) = Predicted rent for bundle X at the prices of the kth program
N in the jth site "
ég‘ = Estimated hedonic coefficients for the kP program in the
jth site

In principle, however, we also want to take account of any deviation between

actual and predicted rent for movers. Thus we modify the ﬁ%(x) of Eq. (50}

to:
(51) A B5(x) = x6% + Res®. :
m } ] mi
Ty
where ,

P
+4

Amﬁﬁ(X) = Predicted rent for bundle X in the jth site at the prices of
the Kth program for the mth demographic group :
ResEj = The mean error of estimate in the hedonic regression for the

mth demographic group for the kth program in the jth site

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.1l. The adjusted
Rz, 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
"wrong" signs, as did the pooled regressions (amenities per room in other

rooms, number of hazards, building age, kitchen equipment provided, and
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TABLE E.16

1T

SUMMARY OF SUMMARY STATISTICS FOR HEDONIC REGRESSIONS

STRATIFIED BY PHA AND PROGRAM--MOVERS ONLY

Degrees of Freedom:
Range
Mean

Linear Regression

R2
Range
Mean

Adjusted R?
Range
Mean

Rent MSE
Range
Mean

Coefficient of variation
Range
Mean

Housing
Voucher Program

14-49
29

0.74 to 0.92

0.81

0.49 to 0.81
0.62

$32.27 to $90.24
$56.25

7Z to 16%
12,2%

233

Certificate
Program

17-47
28

0.68 to 0.90

0.79

0.30 to 0.77
0.59

$26.34 to $79.78
$45.27

6% to 14%
10.5%




h8Z

Variable

Heat included in contract rent
Tenure related to landlord

Length of tenure (1og of months)
Square feet per room

Number of bathrooms

Log (number of rooms)

Average evaluator rating of condition
Log of building age

Kitchen equipment provided

Air conditioning provided

No heat in unit

Number of hazards

Condition of common halls

Amenities In bathrooms

Amenities in halls
Balconies/porches/windons

Amenities per room in other rooms
Single family detached

Duplex or two-family

Single row famlly house. . l
Highrise

Rural area

Commercial/industrial actiities In area
Abandoned bulldings (evatuator)
Abandoned bulldings (tenant)

Cleanl iness of surrounding parcels

Scaled median value owner-occup, units in tract
Scaled median rent-renter occup. units in tract

Mover stratum

TABLE E,17

SIGN PATTERN OF LINEAR SPECIFICATION COEFFICIENTS (MOVERS ONLY)

Hous ing Voucher Program

Certificate Program

Expected Number of Significant Significant Number of Significant Significant
Sign®  Times Dropped Positive® Negative® Times Dropped Positive® Negative®
+ - 3 - - 2 1
- 3 - 1 4 -— 1
- - 1 3 - 1 2
+ - 4 - — 5 -
+ - 4 - - . 4 -
+ - 9 - ~— .9 -
+ - t -— - - 1
- - 2 - - - 2
+ - - - 1 1 2
+ | 2 1 2 1 -
- 6 - - 6 — —
- - 2 -— - 2 -
+ - 1 - - 1 -
+ - 2 , - - 1 §
+ - 1 - - 1 \
+ - .o ot - 1 -
+ . - . 2 - - -
+ 1 5 - -— 1 1
? 1 2 - - 1 1
+ 3 - - 5 - . 2
? 5 - 1 6 - -~
? 9 -~ - 7 1 “
- 4 i) - 2 2 -
‘- e - 1 1 1 -—
- 1 - - i - -—
- - 1 - - 1 -
+ - 2 2 -— - 1
+ -— 1 ~— - - -
+ 4 - 1 5 1 -

35ee Table E.7 for definitions of varlables.
bNumber of equations Tn which the variable appears,

Csignificant at 0,10 level.

Cases were assigned to strata on the basis of PHA records.

1
H

“

In some cases these were in error and some movers were In the stayer stratum.



- TABLE E.18 '

TESTS OF VARIABLE SETS FOR LINEAR HEDONIC EQUATIONS STRATIFIED
BY PROGRAM AND SITE: MOVERS ONLY

Housing Vouther Program Cert:ficate Program
Percentage Percentage
increase in Increase In

F-Statistic Std. Error F-Statistic Std. Error

1

Unit gqual:ty and building F {132,288) 10.1% F (129,282) b 6.5%
descriptors ) ) Fo= ] ,6TRE e = 1,43%%
Neighborhcod variables F (56,288) 3.1 F (59,282) 1.0
= 1,38* = 1.1t
Combined unit, building, and F (188,288} 12.9 F (188,282) 7.3
ne1ghborhood = 1.69%* ] : = 1,38%
*% = Significant at 0.01 level :
* = Significant at 0.05 ievel - : ’ }
;i 4 = Significant at 0.10 level
. e, . . -
. ~ 1 - © ~ i -
. v ) SRR S 7 )
* v . S P e P - * "
. - E o s S ‘ . A -
" Q 1y LI - t F ~ sad
+ - - - . = N A ‘ ; i i



single-family town house), plus two others (commercial/industrial activities

in the area and scaled median value of owner-occupied units). Finally, the
test statistics for the sets of quality and neighborhood variables in Table
E.18 yield results similar to those of Table E,11 for the pooled equations.
As for the pooled equations, the use of a hedonic specification selected on
the basisdof 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.l’2

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 omitted 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,

lThe 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.

2Estimates of price differences in each site are presented in Appendix
F.
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TABLE E,19

DECOMPOSITION OF DIFFERENCES IN AVERAGE CONTRACT RENT FOR MOVERS
{Based on Separate Mover Equations--Linear Specification with Heat Dummy)

Within - Total -
Value Std. Error Statistic Std.Error Statistic

Mean Housing Voucher contract $468.20 4.87 96, 14%% 32.06 14.,60%*
rent
Mean Certificate Program $438.98 4.01 109.47 32.03 13.45%%
contract rent
Difference in contract rent.

Dot lars $29.22 6.31 4,.63% 6.91 4.23

Percent 6.7% -
Decomposition of Housing
Youcher Prices -
Cost of Certificate bundle $458.01 $5.57 82.24%% 394,96 4_82%%
Difference in price® $15.03 6.14 3.10%* 6.14 3.10%*
Percentage difference in price 4,33
Difference in real housing® $10.18 4.7 2.16% 5.37 1.90%
Percentage difference in real 2.3%
houstng )
Decomposition of Certificate
Program Prices
Cost of Housing Voucher bundlie  $440.37 4.20 104,94%% 100,70 4,37%%
Difference 1n price® $27.83 5.13 5.42%% 8.76 3.18%¥%
Percentage difference 1n price 6.3%
Difference in real housing® $1.39 3.30 0.42 5.37 0.26
Percentage difference in real 0.3%

housing

%stimated Differences in Cost and Differences in Real Housing are each estimated
directiy from the hedonic coefficients and may not sum to the total difference in contract rent

due to rounding errors.

*#* = Significant at 0.01 level
¥ = Significant at 0.05 level
¥ = Significant at 0,10 level
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TABLE E.20

AVERAGE LEVEL OF HOUSING CHARACTERISTICS

INCLUDED IN THE HEDONIC EQUATIONS FOR MOVERS

Variable
Heat i1nciuded (x number of rooms)

Related To landliord

Length of tenure (log of months)
Unit Size

Square feet per room

Number of bathrooms

Leg {number of rooms)

Amenities

Average evaluator rating of condition
Log of bu:lding age

Kitchen equipment provided

Air conditioning provided

No heat 1n umit

Number of hazards

Condition of common halls
Amenities in bathroom

Amenities in halls
Balconies/porches/w1ndows
Amenities per room i1n other rooms
Bu:lding Type

Single family detached

Duplex or two-family

Single row family house
Highrise

Ne1ghborhood

Rural area

Commerciat/industrial activities in
neighborhood

Abandoned buildings (evaluator)
Abandoned buildings (tenant)
Cleanliness of surrounding parcels

Scale med:an value of owner-occupied
units in tract

Scaled meditan value of renter-occupied
units n tract

** significant at 0.01 level

significant at 0,05 level
stgnsficant at 0,10 level

Housing
Youcher
Program

1.21

1.7%
2.60

134,65
i.13
1,52

3.68
3.45
66,43
34,3%
2.2%
0.18
1.06
0.60
0.21
0.43
0.14

28,08
10.0%
5.1%
6.0%

0.3%

5.4%
15.332
15.4%

3.27

19.59

120.67

238

Within PHA
Certificate Standard Error  Percentage
Progran Difference of Difference Dt fference
1.14 0.07 0.10 6.0%
1.3% 0.4 pts 0.7 pts 28.1%
2,59 0.01 0.04 0.5%
133.42 1.23 1.64 0.9%
1,13 0.01 0.03 0.4%
1.52 0.00 .02 0.3%
3.65 0.03 0.03 0.8%
3.45 0.00 0.03 0.1%
59.0% 7.3 pts 0.05 12.4%
35,2% -0.9 pts 2.3 pts -2.5%
1.3% 1.0 pts 0.7 pts 71.1%
0.20 =-0,02 0.063 -9.6%
1.03 0.04 0.07 3.5%
0.56 0,04 0.06 7.4%
0.27 0,06 0.05 -21.2%
Q.44 -0,01 0.04 1.32
0.14 0.01 0.02 5.1%
25.6% 2.4 pts 2.7 pits 9.4%
9.3% 0.7 pts 1.8 pts 7.8%
3.5% 1.5 pts 1.2 pts 43.1%
5.2% 0.8 pts 1.0 pts 15.9%
0.6% -0.3 pts 0.3 pts -48.4%
6.5% =-1,1 pts 1.5 pts -16.9%
16.6% -1.2 pts 2.3 pts -7.4%
16.08 -0.6 pts 2.2 pts -3.7%
3.25 0.03 0.04 0.8%
19.25 0.34 0.75 1.8%
124.57 -3.90 2.84 -3.1%




CORRECTION FACTORS FOR OMITTED QUALITY IN THE POOLED HEDONIC EUQATION

TABLE E.21

Site

Atlanta

Los Angeles

Minneapolis

Montdomery County

New York

Qakiand

Omaha

P1ttsburgh

San Antonio

Seattie

*%

i

significant at Q.01 level
significant at 0.05 level

significant at 0.10 level

Rent with Heat Indicator

Hous ing Certificate
Voucher Program Program
0.143 0.939
(0.56) (3.00%%)
-0.447 0.000
(2.11%) (0.00)
0.949 0.318
(3.46%) (0.23)
-0.217 0.226
(0.42) (0.78)
6.384 0.154
(1.12} {0.76)
0.008 0.093
(0.05) (0.62)
0.456 -0.166
{0.76) (0.34)
-0.213 6.309
{0.74) (2.10%)
-0.352 -4.863
{1.19) (0.95)
0.047 0.052
0.23) €0.58)
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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.

E.6 Estimates for Movers and Stayers Using the Pooled Equations

As discussed at the beginning of Section E.5, we can alsc estimate
effects of uging the regressions of Section E.4 buf 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
unreascnable. 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
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TABLE E.22

ESTIMATED CORRECTIONS FOR TABLE E.19 {(MOVERS)

At Housing Voucher Prices

Within Total
Std. Error Std. Error

(t~- (t-
Linear Specification Mean Statistic) Statistic)

Difference in cost

Original $19.03 6.14 6.14
(3.10%%) (3.10)%*

Corrected $6.19 12.12 12.12

: (0.51) (0.51)

*% = Gignificant at 0.01 level
* = Qignificant at 0,05 level
T = Significant at 0.10 level
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ESTIMATED PRICE EFFECTS AND PRICE,LEFFECT- CORRECTION BY SITE, (MOVERS ONLY)

TABLE E.23

Valued at Housing Voucher Program-Prjces

.
b

Valued at Certificate Program Prices

Estimated

Price
Site Effect
Atlanta $8.99
Los Angeles 9,99
Minneapolis 31.50
Montgomery 21.21
County
New York 46,01
Qak fand 55.70
Omaha =7.76
Pittsburgh 23.41
San Antonic 16,57
Seattle . 7.50
*% =

"
[}

+
n

Significant at 0.01 level
Significant at 0.05 levetl

Significant at 0,10 level

Esfimaféd

Correction

-5.10
-0.93
-3.18

0.68

-~167.87
0.13
4,58
3.78
0.31

-0.69

+-Statistic
for
Corrective
Factor
0.56
2.1
3.46

0.42

292°%

t-Statistic
Estimated for )
Price Estimated Corrective
Effect Correction Factor
géé.52 -3.80 3.00%*%
8.45 0.00 0.60
—1153 -11.,58 0.23“
26.52 ‘0.9 0.78 "’A
‘Ji.éo 0.52 O.Yé
. 74.93 3.31 0.62
92,29 -1.67 0.34
" 8,53 46.76 z.'fr; o
4.20 64.38 0.25 )
4.77 -0.90 0.58

£

1




TABLE E.24A

DECOMPOS ITION OF DIFFERENCES IN AVERAGE CONTRACT RENT

FOR MOVERS (POOLED ESTIMATION OF LINEAR SPECIFICATION)

Mean Housing Youcher contract
rent

Mean Certiflcate Program
contract rent

Difference in contract rent:
Doflars
Percent

Decomposition of Housing
Voucher Prices

Cost of Certificate bundie
Differ;nca in priced
Percentage difference in price
Difference in real housing®
Percentage difference in real

housing

Within
Value §$td. Error
$468.32 NA
$438.37 NA
$29.95 NA
6.8’
$462.69 4,07
$24.31 4,71
5.5% -7
$5.63 2.9
'JOB‘

Total t-
) Std.Error  Statistic
NA NA NA
NA NA NA
NA NA NA
H13,.69%% 107.95 4,20%%
5.16%% 5.89 4 13%%
1,938 - - 5.68 " 0.99

3gstimated Differences in Cost and Differences -in Real Housing are each estimated

directiy from the hedonic coefficients and may not sum to the total difference in contract rent

due to rounding errors,

%

]

*
n

Significant at 0.05 level

+H
]

Significant at 0.10 level

Significant at 0.01 level _
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TABLE E.248B

DECOMPOSITION OF DIFFERENCES IN AVERAGE CONTRACT RENT
FOR STAYERS (POOLED ESTIMATION OF LINEAR SPECIFICATION)

Within Total t-'

, . Value $td. Error o S$td.Error  Statistic
Mean Housing Voucher contract $405.50 NA NA NA NA
rent
Mean Certificate Program $390,34 NA NA NA NA
contract rent
Difference in contract rent.

Dol lars 515,16 NA NA NA NA

. Percent . 3.7%
Decomposition of Housing .
Voucher Prices
Cost of Certificate bundle $407.47 7.86 51,82%x 53.14 T.67%%
Difference in price? $17.13 8.62 . 1.99% 10,52 1.63
Percentage difference in price 4,4%
Difference in real housing® $-1.97 5.99 0.33 8.40 - 0.23
Percentage difference in reai -0.5%
hous 1ng

% stimated Differences in Cost and Differences 1n Real Housing -are each estimated
directly from the hedonic coefficients and may not sum to the total difference in contract rent
due ta rounding errors, -

*¥

13

Significant at 0.01 level

*
]

Significant at .05 level

t = Significant at 0.10 level '
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housing, but would also be expected to reflect better than average deals.t 1In
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 pfices, the entire difference in
spending between stayers in the two programs is attributed to a price
effect, In fact, real 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 beliéve thit thé Housing
Voucher regression for stayers is materially flattened by the sort oflincome-
based selection mechanism described above, then we might regard the estimatei

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 "
difference. -~
E.7 Further Investigation of Price Differences Between the Two Programs:

The previous section established that Housing Voucher recipients who
move pay modestly higher prices for their units than Certificate Program '
recipients who move., There is weaker evidence that this may also be true'ﬁor
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. , t

T +

We héve‘regarded estimated hedonig indices as estimated rental cost
functions--a schedule of the average rents paid by recipients in each‘Prog?am
for a given quality of housing services. The finding that Housing Voucﬂér
recipients paid higher prices relates to the average price paid by all recipi-
ents. However, a higher average price may come about in a number of 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

lThis 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.
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that the PHA rent reasonableness test in fact obtained reduced prices for
Certificate recipients. However, if this were true we would expect that
Housing Voucher recipients would simply pay somewhat higher prices for any

level of housing; the entire cost schedule would be shifted up. (See Figure

E.1A.) .

-

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 involved two basic variants. In
one set of models, the rotation of the Certificate Program reflected real
differences in the shopping behavior of reci?ients 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
bargaining 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 feet'--comparing the prices of comparable
units—as well as models in which landlords set unit prices to fit into the

Section 8 market.

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 distributibon 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
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FIGURE E.1

SOME ALTERNATIVE PATTERNS OF PROGRAM RENTAL COST FUNCTIONS

A. PHA Negotiation
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that Housing Voucher 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 6f search rents was also the reason
for ‘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, 1f all Certificate Program recipients obtained
units 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
developed 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 Tr0@ their pre-program unit. Olsen and Reeder argued that units that
qualified. for the program were likely to have below average rents because the
FMR 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 quality.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
substantigl increases to br%ng program rents in line with normal market
practicé.‘ We Eould, however, iﬁagineAthat the increases only partially offset
the selection éffeéts, in which case program rents for stayers woulﬁ remain

below the market average.I'

In contrast to the Olsen and Reeder selection model, a bargaining

model would generate real differences in recipient prices by imagining that

-«

1one 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 too small for simple truncation to account for the difference in
recipient rents .among movers (see Kennedy and Leger, 1989, Appendix D).
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Certificate holders with pre-program units that can meet program quality and
occupancy standards may be able to talk landlords into somewhat smaller than
normal increases in rent 1f these would allow the unit to qualify for the
Section 8 program. Alternatively, such Certificate holders, announcing the
rent that the program will allow, 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 bargzining and rent search models both
imply taat the Certificate rental cost function will be rotated as in Figure
E.1B. Hoyevgr, they have different implications for the regression of housing
qua}ity on rent. Specifically, the target rent models imply that this regres-—
gion will be the same in both programs, whereas the bargaining models imply

that the regression will be rotated or shifted.

To test these alternative models, we estimated the cost of each recip-
ient's housing based on the estimated Housing Voucher hedonic equations. For
recipients who stayed in place, we used the combined mover-stayer estimatess -
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 ratlo of predlcted rent to FMR
or Payment Standard, as shown in Table E.26.}! 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 rec;pienté who moved. Thé figures show the table values for
both the prediéted rent and predicted rent/FMR 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 regresgion
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.

1These categories are only intended to scale the data across sites., -
Predicted rent is predicted contract rent, whereas FMRs refer to gross rent.
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Predicted Rent

PR<250

250<PR<300
300<PR<350
350<PR<A00
400<PR<450
4?0<PR5_500

S00<PR

TABLE E.25A

ACTUAL AND PRED|CTED RENT BY PREDICTED RENT CATEGORY FOR STAYERS

'

Housing Voucher Program

Sample
Size

23

27

40

45

16

22

50

Actual Predicted Differ-
Rent Rent ence®
(s.€.) (s.e.) (S5.0.)
220 226 -6
¢)) (5) 7
283 275 8
{8) (2) (8)
327 325 2
(6) {(2) (6)
367 376 -9
(7 (2) (N
424 419 4
9 (2) (8)
462 471 -9
an (4) (11)
590 529 -2
{16) (1 (11)

Percent
of Cases
With Rent
Less Than
Predicted

(5.€.)

18
(n

37
(%)

45
(8)

. G4
(7

48
(n

45
(1)

46
(N

Certificate Program

Sample

Size

23

44

39

1

22

23

67

3Dy fference Amount may difter from difference of actual and predicted rent entries due to rounding.

bSlgniflcance only indicated for D:fference,

EE

1l

[}

Significant at 0,01 level
Stgnificant at 0,05 level
Significant at 0.10 level

-

Actual Predicted Differ-
Rent Rent ence?
(s.e.) (s.6.) (s.8,)°
274 198 Tou%
(13) {11} (22)
297 278 18%%
(N (2) (7
338 325 13
(8) (2) (9
368 37 -3
() (2) an
372 423 ~51%%
(15} 1) (14)
426 415 ~4Q%%
(14) (3) (13)
537 616 ~7G%H
(13 {(12) (12)

Percent

of Cases
With Rent
Less Than
Predicted
{s.00)

17
(8)

34
N

49
(8)

49
8)

13
{10}

78
9

73
(&)
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TABLE E.258

ACTUAL AND PREDICTED RENT BY PREDICTED RENT CATEGORY FOR MOVERS?

Housing Voucher Program Certificate Program

‘ ) Percent Parcent

of Cases " of Cases

- With Rent With Rent

Actual Predicted Differ— Less Than Actual Predicted Differ- Less Than

Sample Rent Rent ence Predicted Sample Rent Rent enceb Predicted

Predicted Rent Size {s.e.) (s.€.) (s.e.)® (5.€.) Size (s.e.) (s.e.) {s.e.)® (s.e.)

PR<275 15 258 252 6 40 40 302 24 G1%# 10
{6) (4) (5) (13 (7 (43 (8) (5)
275<PR<300 26 301 291 10 42 28 325 288 37%x i8
{5) (1) (6} (10) (7 (2) (8) (7
300<PR<325 35 315 313 2 46 . 43 337 314 25%% 30
) (5) (1} (5) (9) (7) (1) (7 {7)
325<PR<350 42 335 336 -2 52 42 245 337 8 50
’ (5 (M (5) (§:)) (11 (1) (11} (8)
350<PR<375 57 364 364 -0 47 48 341 361 -20% 56
(4) () (4) (7}, (8) ) (8) (N
375<PR<400 42 N 388 3 53 36 370 387 -18#% 67
(6) (1) (6) M (9) {1) (9) (8)
400<PR<425 41 414 412 2 46 39 389 410 —21% 74
(5) (1) (4) (8) (8) 1) (8) (7}
425<PR<450 39 425 438 -13% 62 44 416 437 -21% 66
: (6) (1 {5) (8) () {1) (1o ()]
450<PR<475 41 453 461 -8 68 28 461 461 0 54
h (1) (6) () on (1) (18) (10
475<PR<500 37 496 486 10 35 26 446 489 -42% 69
(8) (1 (N (8) (19) (1) (18) (9)
500<PR<550 42 525 524 1 50 44 490 524 =34% 66
N (2} (N (8) (14) (2) (t4) 1(7)
550<PR<600 40 575 580 e -5 55 45 529 574 Y L1 e 73

(8) (2} (7) (8) 14) (2) (14} N
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TABLE E.25B (cont.}

ACTUAL AND PREDICTED RENT BY PREDICTED RENT CATEGORY FOR MOVERS®

Housing Voucher Program

Percent
of Cases
With Rent
Actual Predicted Differ=- Less Than
Sample Rent Rent ence Predicted
Predicted Rant Size {s.e.) (s.e.) {s.e.)® (s.e.)
600<FR<650 32 611 624 «13 53
() (3) a2 (9
650<FR 54 744 735 10 44
(12) (9 (7) (7}

Certificate Program

Percent
of Cases
With Rent
Actual Predicted Differ- Less Than
Sample Rent Rent ence Predicted
Size (s.e.) (s.e.) (s.e® (s.e.)
25 574 623 49 72
(18) (3) (17) {(9)
53 617 758 =141 %» 89
(16} (12) (18) (4)

%Bgcause of the smal! number of observations, $25 intervals are used for Predicted Rent above 5500,

Bp)fference Amount may differ from difference of actual and predicted rent entries due to rounding.

®Significance only Indicated for D)fference.

%
*

Significant at 0.01 level
Significant at 0,05 level
Significant at 0,10 level

)
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Predicted Rent

PR<250

250<PR<275
275<PR<300
300<PR<325
325<PR<350
350<PR<375
375<PR<400
400<Pﬁ§425
425<PR<450

450<PR<ATS

475<PR<500

500<PR<525

525<PR<550

TABLE E.25C

ACTUAL AND PREDICTED RENT BY PREDICTED RENT CATEGORY FOR ALL RECIPIENTS?

Housing Voucher Program

Sample
Size

29
21
41
57
60
78
73
72
54
52
48

()
34

24

Percent
of Cases
With Rent
Actuat Predicted Differ- Less Than
Rent Rent ence Predicted
{s.e.) (s.e.) (s.e.)¢ (s.e.)
225 228 -3 41
(6) (4) (6) (9)
272 263 9 38
(N (2) (6) (1
296 288 B 44
(5) (1) (6) (8)
317 33 4 46
(4 (1) (3) 7
334 337 -3 50
4) (1) (4) (6)
360 364 -4 53
{4) n 4) (6)
388 388 -0 56
(5) (1N (5) {6)
413 412 2 44
(5) (N (5) (6)
431 437 -6 61
(6) n (6) (7
451 460 =10 65
(6) o) (6) n
493 486 7 35
(6) (1) (6) n
(§) (" (6)
518 513 5 38
(8) (i) (8) (8)
524 537 -13 63
(9) (2) (M (10)

Certificate Program

46

35

54

61

63

71

54

52

53

39

38

{(13)
35

28

Sample
Size

'

Actual Predicted
Rent Rent
{s5.e.) {s.e.)
285 211
(8) (6)
291 263
(8) )
318 288
(6) (48
340 314
(6) (1
341 337
(8) 1)
344 361
(¥ (n
375 387
(8) (1)
379 410
(8) ()
415 438
(9) (1)
441 461
(14) (1)
490 488
(13 ()
(10) (14}
486 512
(12) )
494 537
(7 (N

Percent
of Cases
With Rent
Differ- Less Than
ence Predicted
(5.e.)° {s5.0.)
TaR= 11
(1) (5)
27 3
(8) (8)
I ex 22
(6) (6)
26%% 31
(6} (6)

5 54
(8) (6)
-16* 55
(N (6)
-10 59
(8) (¥
_32!* 13
(8) {6)
-23% 68
(9) (6)
=20 64

(15) (8)
-38%% 68
(13) (8)
- {4)
~26% 63
(i14) (8)
-43% 68
(18) (9)
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TABLE E,25C (cont,}

ACTUAL AND PREDICTED RENT BY PREDICTED RENT CATEGORY FOR ALL RECIPIENTS?

Housing Voucher Program

. Percent
of Cases
With Rent
Actual Predicted Ditfer- Less Than
Sample Rent Rent ence Predicted
Predicted Rent S1ze (s.e.) (s.e.) (s.e)® (s.e,)
550<PR<600 57 578 578 0 51
(9) (2) (9 ("
600<PR<650 39 608 624 ~17 56
(10) (2) (10} (8)
650<PR 64 742 732 10 44
{(11) (8) N (6)

BRecause of the small number of observations, $25 intervais are used for Predicted Rent above $500.

banference Amount may differ from difference of actual and predicted rent entries due fto rounding,

CSignificance only indicated for Difference.

%
#*

¥

Signiflicant at 0.0t level
Significant at 0,05 level
Signlficant at 0.10 level

]

n

Certificate Program

Sample
Stze

62

35

74
(a3

Actual Predicted Differ-
Rent Rent ence
(s.e.) (s.e.) {s.e.)"
525 573 =4G**
(12} (2) (12}
567 623 ~5G*%
(7N (2) (17
611 751 ~140%*
(10) (14) (4)

Percent
of Cases
With Rent
Less Than
Predicted

(s.€.)

74
(6)

69
(8)

89
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TABLE E.26A

ACTUAL AND PREDICTED RENT BY LEVEL OF RATIO OF PREDICTED RENT TO FMR OR PAYMENT STANDARD FOR STAYERS

Housing Voucher Program Certificate Program

Percent Percent

of Cases of Cases

With Rent With Rent

Actual Predicted Dhffer- Less Than Actual Predicted Differ- Less Than

Ratio of Sample Rent Rent ence® Predicted Samp le Rent Rent ence? Predicted

Predicted Rent to FMR Si1ze {(5.e.) {s.e.) (s.e.)b (s.e.) Si1ze (s.e.) {5.e.) {5.8.) {s.e,)

P<0.7 26 294 295 -1 42 32 3t9 257 H2H% 23
(18) (16) (10 (10) (14> (15) (16) (X2
0.7<P<0.8 . 50 361 345 164 36 50 357 330 26%% 30
(18) (15} (7 (7 {14) (12} (8} (7)
0.8<P<0.9 5% 112 401 10 45 62 18 403 15% 42
* (18} (16) (8) N (18) (16) (6) (6)
0.9<P<1.0 54 413 415 -2 46 46 400 440 ~4Q%* 67
(14) (12) (6) (7) (15) (1% (9) (7)
1.0<P<i .1 51 446 459 ~13% 55 29 426 493 -67%% 83
(18) a7 (B) 7) (26) (29) (12) 7)
1.1<P 17 473 529 ~5Ex* 94 37 430 573 ~143%% 100
(23) (23) (13 (6 (18} (22) (12) {NA)

3D\ fference -Amount may differ from difference of actual and predicted rent entries due to rounding.

bs|gmf|cance only Indicated for Difference.

* %

Significant at 0,01 level
Significant at 0,05 level
Signifrcant at 0,10 level

*

t

"
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Ratio of

Predicted Rent to FMR

P<0.55

0.55<P<0.60
0.60<P<0.65
0.65<P<0.70
0.70<P<0.75
0.75¢<P<0.80
0.80<P<0.85
0.85<P<0.90
0.90<P<0.95
0.95<P<1.00
1.00<P<1.05

1.05<P<1.10

TABLE E.268

ACTUAL AND PREDICTED RENT BY LEVEL OF RATIO OF PREDICTED RENT TO FMR OR PAYMENT STANDARD FOR MOVERS?

Housing Voucher Program

Certificate Program

Percent

of Cases

With Rent

Actual Predicted lefegﬂ Less Than

Sample Rent Rent ence Predicted

Slze (s.e.) (s.e.) (s.e)® (s.e.)

36 326 325 V] 47
(1o (9) (5) (8)
i3 363 351 12 23
(12) (15 (12) (12)
23 376 374 -4 57
(19) (9 (5 (1
24 380 379 0 46
an (15) n an
22 356 351 5 50
{16) (15) (7} (1)
36 419 416 3 47
(n (18} (6) (8)
30 389 390 -1 53
(14) 2y (6) 9
46 418 413 5 48
(16) (13) (6) ()]
39 118 ~420 -2 46
{13) (12} (5) 5
32 451 452 -1 50
(19) (18) (7} (9)
29 464 470 -6 62
17} (18) (7 )]
3 491 492 -1 52
(21) {19) (8) . (D

Percent

of Cases

With Rent

Actual Predicted thfeE— Less Than

Sample Rent Rent ence Predicted

Size (5.8.) (s.e.) (s.e.) {s.e.)

51 342 311 Jpax 29
(11 (1) (10) (6)
33 380 349 AL 33
(13 (13) (12} (8)
22 374 372 3 55
a7 (13) (13) (11
24 380 386 -5 50
{18) 21} (13) Q)]
30 372 379 -6 53
(16} (16) (13 (9N
38 387 401 =14 50
(3 {18) (12) (8)
27 379 397 <18 63
(22) (18) (12) (9
38 395 427 —32%% 68
(14} {15) (11) (8)
30 409 446 YA 57
{19) (18} {(18) (9)
29 443 457 -14 52
(21) (23) (15} 9)
25 460 499 ~30% 68
(20) (20) (13) (§10)]
20 502 509 -7 55
(30) (29) (14) (1)




‘ Ratio of

Predicted Rent to FMR

TABLE E.26B (cant,)

ACTUAL AND PREDICTED RENT 8Y LEVEL OF RATIO OF PREDICTED RENT TO FMR OR PAYMENT STANDARD FOR MOVERS?

Housing Youcher Program

Certificate Program

} 1,10<P<1,20
1.20<P<1.30
1.30<P<1,40

1.40<P

L0%

CSigntflcanqe onty indicated for Difference,

*¥
#

Stgnificant at 0.01 level
Signtficant at 0,05 level
Significant at 0,10 level

Percent

of Cases

With Rent

Actual Predicted lefeE— Less Than

Sample Rent Rent ence Predicted

Si1ze {s.e.) (s.e.) {s.e.)° (s.e.}

43 503 501 1 58
(20) (17 (8) (8)
35 557 554 3 51
(18) (16) 8 (9)
26 554 557 -3 54
2n (25) (8) (10)
53 664 664 -0 45
(19) (16) (8) (7

Percent

of Cases

With Rent

Actual Predicted lefeB— Less Than

Sample Rent Rent ence Predicted

Size {s.e.) {s.8.) (s.e.)¢ (s.e.)

32 465 484 -19 66
(23) {19) (13) {9
29 479 532 -53# 76
- (25) (26) (23) (8}
20 S50y 555 -46% 75
(27) (28) (20) (10)
55 569 668 ~Qg*¥ 85
{18) (22) (18 (5)

%Because of the smail number of observations, 10-point intervals are used for ratios above 1.1.

bDifference Amount may differ from difference of actual and predicted rent entries due to rounding,
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Ratio of

Predicted Rent to FMR

TABLE E,260

ACTUAL AND PREDICTED RENT BY LEVEL OF RATIO OF PREDICTED RENT TO FMR OR PAYMENT STANDARD FOR ALL RECIPIENTS?

Housing Voucher Program

P<0.55

0.55<P<0,60
0.60<P<0.65
0.65<P<0.70
0.70<P<0.75
0.75¢P<0.80
0.80<P<0,85
0.85<P<0,90
0.90<P<0.95
0,95<P<1,00
1.00<P<1,05

1.05<P<1,10

Certificate Program

Percent

of Cases

With Rent

Actual Predicted lefeE— Less Than

Sample Rent Rent ence Predicted

Size {s.e.) (s.e.) (s.e.)° (s.e.)

40 315 313 3 43
(10) (10} (5) (8)
16 349 336 12 25
(13) (14) 0o an
29 348 357 «10 59
(18) (17 (6) (M
37 363 362 1 46
(14) (131) 7 (8)
45 355 344 1% 42
(16) (14) (6) (7
63 369 388 8 43
(15) (14) (6) (6)
59 414 402 1 46
(16) (» (¥ (6)
72 404 403 1 50
(13) 1) () (6)
64 416 416 -1 44
{12) Qan (5) (6)
61 433 436 -3 51
(13 (1 (55 (6)
64 442 453 -11% 63
(14) (13} (5} (6)
47 492 495 -4 47
(18) (16) (6) (7)

Percent

of Cases

With Rent

Actual Predicted lefeg— Less Than

Sample Rent Rent ence Predicted

Size (5.2.) (s.e,) (s.e.)® {5.e.)

59 336 29 45%4% 27
(1) (12) (12) (6)
37 373 3 324% 32
4 (i2) {12) (10) (8)
29 364 343 20 45
(16} (i4) (13) (9)
40 358 351 7 43
(14} (16 (10) (8)
51 366 355 1 41
(N (13) (10) (7)
67 714 373 1 43
(12} {13) (8) (6)
61 393 392 0 51
(N (14} {8) (6)
66 412 424 -12% 58
(14) (14) (7) (6)
53 403 439 ~36%% 62
{15) (13) (1 (1)
52 426 455 —204% 58
(14) (15) (11 (N
46 450 500 ~50%# 72
(8 (20) (10) (7)
28 470 497 —27% 68
(25) (22) (12} (%)



TABLE E.26C {cont.) ’ |

ACTUAL AND PREDICTED RENT BY LEVEL OF RATIO OF PREDICTED RENT TO FMR OR PAYMENT STANDARD FOR ALL RECIPIENTS?

Housing Voucher Program Certificate Program
Percent Percent
' of Cases of Cases
K With Rent With Rent [
Actual Predicted DuffeB- Less Than Actual Predicted DrffeB- Less Than
Ratio of - Sample Rent Rent ence Predicted Sample Rent Rent ence Predicted
Predicted Rent to FMR Si1ze (s.e.) (s.e.) (5.€.)° {s5.e.) Size (s.e.) (s.e.) {s.e.)€ (5.€.)
1.10<P<T1.20 54 501 508 -7 65 51 457 509 —52%k 78
. (17) (15) (8) (2} (8 (19} {11) {(6)
1.20<P<1.30 40 541 549 -8 58 36 466 533 =GT** 81
' ! . (n {15) (9) (7) - (22) (23) (19 (7)
1.30<P<1.40 27 549 556 -8 56 25 504 580 ~TTEH 80
(27) (24) (9) (8 (22) (25) (20) (8)
1.40<P 53 664 664 -0 45 61 549 661 ~112%% 87 N
%pecause of the small number of observaf}éaga 10-po:n{l?a*ervais a#g)used for #g¥los above 1.1, (18) (20) an (4

w ,
Eg bD:fference Amount may differ from difference of actual and predicted rent entries due to rounding. :
cSlgmficance only indicated for Difference,

* 3
»*

]

Significant at 0.01 level
Significant at 0.05 level
Signtficant at 0,10 jevel
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Figure E.2

RENT VS PREDICTED RENT FOR STAYERS
(Tables E 25A and E 26A)
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Figure E.3

RENT VS PREDIC:FED RENT FOR MOVERS
(Tables E 25B and E 26B)
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These results are confirmed by regressions of actual rent on predicted
.values as shown in Table E.27. These regressiocns show the rggrefsion of
actual rent on predicted (Housing Voucher) rent. The regressions are
unweighted. For both stayers and movers, the Certificate Program regression

+ig shifted up and rotated down from the Housing Voucher regression.

As discussed in the Note to this Appendix, because we use Housing
+Nbucher 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 vegression c¢f 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 Eategories of actual contract
rent or contract rent to FMR ratios. *The results are summarized'for stayers
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 programs at
higher rents, with Certificate recipients obtaining somewhat better housing.
For movers, the regression lines appearrfo be the same, though the Certificate

line may be shifted up somewhat at all levels of rent. .

P

Regressions of estimated housing quality on rent yield more definite
results. Because the R% 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:

(52) V=TJas, +J8.s.R+cy+CRS+ 0
where: ) ) )
- __V = Estimated value based on the Housing Voucher hedonic regressions
S; = A dummy variable (0,1) for Ehe ith site
R = Actual rent
C = A dummy variable for the Certificate Program
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TABLE E.27

REGRESSION OF ACTUAL RENT ON PREDICTED RENT (STAYERS)

STAYERS

Housing Voucher Program Certificate Program

R=1,6 + 0,99%xv R = 128.5%% + 0.64%%V
(11.7)  (0.03) (13.2) (0.03)
N=253 BMSE=53.4 cV=13% N=259 RMSE=73.0 CcV=19%
Combined Program
R=1.6 + 0.99%* + 126,9%*C - 0.35%%CV
(14.0) (0.03) (7.0) (0.04)
N=3512 RMSE=64.0 CV=16%

MOVERS

Housing Voucher Program Certificate Program

R=20,0 + 1.00%*%V R = 130.0%% + 0.66%*V
(6.3 (o0,01) (10.8) (0.02)
N=550  RMSE=41.1  CV=9% N=541  RMSE=77.0  CV=18%
Combinéd Program
R =0.0 + 1,00%%V + 130.0%*%C - 0,34%%CV
(9.4) (0.02) (12.7) (0.03)
. N=1091  RMSE=61.6  CV=14%

Notes:

R = Actual contract rent

V = Predicted contract rent based on the estimated Housing Voucher

hedonic equation
C = A dummy (0,1) variable for the Certificate Program
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JABLE E.28A

R

ACTUAL AND PREDICTED RENT 8Y ACTUAL RENT CATEGORY FOR STAYERS ' .
I 1y A “ ' s N N v
N Housing Voucher Progrém . Certificate Program

. Percent . Percent

of Cases of Cases

‘ With Rent With Rent

Actual Predicted Differ- Less Than Actual Predicted Differ- lL.ess Than

Sample Rent Rent ence® Predicted Sample Rent Rent ence? Predicted

Actual Rent Si1ze (s.e.) (s.e.) (s.e.)b (s.0.) Stze (s.e.) (s.e.} (s.e,) (s.e.,)
- - F

AR<300 56 250 268 -19%% 63 64 263 292 =30%* 67
(5) (6), (5) ¥ (4) (10} (%) (6)
300<AR<350 52 332 347 ~14% 60 55 325 338 =13 55
(2) (6) (6) (N (2) (10} (9) &)
! I
350<AR<400 35 379 379 -G 57 38 381 377 3 34
(2) (7 (N (8} 2) (16) (16) (£:3)
400<AR<450 44 430 438 -9 48 30 422 460 -38% 50
(2) (8) (8) (8) . (1 (18) {15) {7}
450<AR<500 13 476 447 30%% 0 26 478 N 7 65
(5) (10) (10) (0) (3) (24) (23) am
S00<AR 53 600 573 27%* 30 46 593 620 -27% 50
(13 [k} ()] (1) (18) (15) (7

(6)

-

aqttfereggg_ﬂmoun? may differ from difference of actual and predicted rent entries due To rounding.

v v
b .

bSugnlflcance only indicated for Difference.

P .

*#

1]

Significant at 0.0t level
Significant at 0,05 level - - ,
Signtficant at 0,10 level '




cIe

Actual Rent

AR<275

275 <300
300<AR<325
325<AR<350
350<AR<375
375<AR<400
400<AR<425
425<AR<450
450<AR<475
475<AR<500
500<AR<525
525<AR<550

550<AR

ACTUAL AND PRECICTED RENT BY ACTUAL RENT CATEGORY FQR MOVERS

TABLE E.28B

Houstng Voucher Program

Sample
Size

26

27

31

45

56

54

37

50

18

35

N

19

121

Actuat Predicted Differ-
Rent Rent ence?
(s.e.) {5.e.) (s.e.)
260 280 —19#%
(3) (N (6)
292 312 -20%%
(1) (5) (5)
318 326 -8B
(R3] (6) (6)
N 346 -5
o (5) (4)
366 368 -2
(1) (5 (5)
39 396 ~5
(N (4) (4)
416 429 -13¢
(1) (8) (8)
441 444 -3
(1) (5) (5)
467 472 -5
(?) (13) (12)
494 475 18%
(N n (8)
517 522 -5
(1) (8) (8)
543 . 55 1
(2) (11) (QRD]
670 653 16%%
9 . T (8, (4)

Certificate Program

Percent
of Cases
With Rent
Less Than
Predicted Sample
{5.e.) Size
73 26
(9)
78 44
(8)
61 49
(9) !
53 54
(8)
52 59
7
54 67
(7
57 36
(£:))]
52 ' 21
(7
50 26
(12
31 30
(9
a3 23
4]
37 24
{11)
38 82
(4) .

9D fference Amount may differ from difference of actuai and predicted rent entries due to rounding.

bSlgnlflcance only indicated for Difference.

* %
*

Significant at 0,01 level
Significant at 0,05 level
Signi ficant at 0,10 level

Actual Predicted
Rent Rent
{s.e.) {s.e.)
248 296
(8) (13)
289 320
(1) (9}
315 330
{1} (9)
34 380
(1) {16)
365 375
(1) (9)
390 406
(1) [GRD]
415 444
(1} (15)
442 479
(2) (16)
465 490
(1) (16}
492 514
om (n
518 552
(1) (17}
543 < 572
m (18)
653 654
{7 (14

Percent

of Cases

With Rent

Differ- Less Than

ence Predicted

(s.e.) (s.e.)

~4g%x 69
(18) (9
=3pus 68
(10) (7)
-15¢% 61
(8) (]
-39% 56
(15) {7
-10 53
(9) (7}
=16 52
(1) (6)
=-20% 64
(15) (8)
=37% 71
{16) (10)
-25 6A
(186) (1o
=21 50
(17 (10)
=34% 65
17) (m
-29 58
(18) (10)
-2 48
(13) {6y




97¢

Ratio of
Actual Rent to FMR

A<0,70

0.70<A<0.75

0.85<A<0.80

0.80<A<0.85

0.85<A<0.90

0.90<A<0,95

0.95<A<1.00

1.00<A

TABLE E.29A

ACTUAL AND PREDICTED RENT BY LEVEL OF RATIO OF ACTUAL CONTRACT RENT TO FMR OR PAYMENT STANDARD FOR STAYERS

Housing Voucher Program

Sample

Size

38

13

21

3

26

38

26

56

Certificate Program

. Percent
of Cases
With Rent
Actual Predicted Differ- Less Than
Rent Rent ence? Predicted
(s.2.) (s.0,) (5.0.) (s,e,)
272 306 =34%% 76
(12) (13) 6 7
3t 325 ~14 62
(1D (38) (11} (i)
348 370 —21% 67
(23) (24) (11) (11)
393 N 3 1
(21) (20) (7) {9}
350 394 -4 54
(28) (19) (9 (10}
448 447 1 47
(n Qa7 9) (8)
431 418 14% 42
(20) an (8) (10}
493 472 21% 29
(18} an (9 {6}

Actual Predicted Differ-
Sample Rent Rent ence?
Size (s.e.} {s.e.) (s.e.)
36 277 325 ~4gn¥%
(16 (14) ()
22 3co 359 ~50%
(t4) (30) (25)
23 381 402 -20
(24) (32) (13)
27 405 425 -21%
(19) (24} (10)
40 410 427 ~17
(19) (23) 12)
4 435 164 ~29
2n {30} {20)
30 453 443 10
(21) (26) {14}
35 423 396 271t
(16} {21) {15)

D fference Amount may differ from difference of actua! and predicted rent entries due to rounding, -

bSlgnifucance only indicated for Difference.

#*

Significant at 0.0t level
Significant at 0.05 tevel
Significant at 0.10 level

Percent
of Cases
Weth Rent
Less Than
Predicted

(s.e.)

8}
N

73
o

s7
(i1}

10
(9)

50
{8)

53
(8)

37
(9}

26
N
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TABLE £.29B

3

ACTUAL AND PREDICTED RENT BY LEVEL OF RATIO OF ACTUAL CONTRACT RENT TO FMR OR PAYMENT STANDARD FOR MOVERS

)

B Housing Voucher Program Certificate Program
Percent Percent
of Cases of Cases
o With Rent With Rent
Actual Predicted Differ- Less Than Actual Predicted Differ~ Less Than
Ratio of * Samptie Rent Rent ence® Predicted Sampie Rent Rent ence? Predicted
Actual Rent to FMR Size (5.€.) {s.e.) (s.e.)b (s.e,) Size (s.e.) (5.0.) {s.2.) (s.e.)
A<0.5 24 308 329 —21%% 7 34 306 350 ~42%% 68
(9) (10) (6) (9) . 4ty (15) (14) 8
0.5<A<0.6 28 358 354 5 39 52 352 386 =344k 62
{13 (14) (3 (9) - (9 (16} {13) (7
0.6<A<0.7, 44 362 376 ~13%% 59 : 75 379 421 =4 2%% 65
{(12) (13} (5) (7 (9) (15) (1) ()
0.7<A<0.8 56 3&3 389 ‘-6 64 6t 369 403 ~T4x 66
(i (11} (5) (6) (9) {13) {10) {6)
v v * * e
0.8<A<0:9 76 407 410 -3 53 58 405 40 4 47
(11) (t1) (4 (6) (12} {15) (1) (§))
0.9<A<1.0 &9 427 432 -5 49 56 447 449 -1 52
(an (12) (5 (6) {15) an (9) (N
1.0<A<1,1 67 490 491 -1 54 46 484 503 -19 52
(12) (13} (5) (6} (17) {21} (14) (7
1.1<A<1,2 44 468 463 5 43 32 428 449 =21 56
(!1) (12) (5) {8) (16) (25) (16) (9)
1.2¢A<1.3 34 569 . 566 2 ’ 47 37 547 581 ~35% 68
(19) (19) (8) (9) (21) . (29) (15) (8)
1.3<A 76 657 633 5% . 32 52 594 595 -1 .50
(16) {15) (6)_ (5) ) (17 (24) ([7) A7)

I RN t -

®Difference Amount may dtffer from difference of actual and predicted rent entries due to rounding.
bSIgﬂlflCﬂnCe only indicated for Difference,

** = Significant at 0.0t level
* = Sigaificant at 0,05 level
Significant at 0.10 level



Figure E.4

JPREDICTED RENT VS RENT FOR STAYERS
(Tables E.28A and E 28A)
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Figure E.5

PREDICTED RENT VS.RENT FOR MOVERS
(Tables E.28B and E 29B)
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TABLE E.30

REGRESSICN OF ESTIMATED VALUE ON RENT

STAYERS
Unwelghfed
= - . + . *
V= Js.a + ]s R8, - 34.0fC + 0.12%CR
(19.9) {0.05)
N=512  RMSE=66.9  CV=16§  R?=0,77
weugh+ed

V= )s;a +)s.Re - 31.16f + 0.10%CR
(16.6)  (0.04)

N=512  RMSE=54.4  CV=15¢  R%=0.80

MOVERS

Unwerghted

V = )s.a. + )s.R8, + 13.3C + 0.00CR
11 1 1
(14.6) (0.03)

N=1091  RMSE=67.0 (CV=15¢ RZ%=0.77

Weighted

V= }sa + ]s.R8. + 12.39 - 0.01CR
(5.6) (0.04)

N=1091 RMSE=86.9 cv=21% R%=0.89
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Notes for Tables E.30

R = Actfual contract rent
V = Predicted contract rent based on the estimated Housing Voucher hedonic equation

t = A dummy (0,1) variable for the Cerfificate Program

., = x7
Vl 18v
where:
2 prmeay—l .
Sv(l - x7(Z2°Z) “x) for Housing Voucher
Weight = {
2 vrpeny—] -
Sv(l = x"{2°Z) "x) for Certificate
Ss = The mean squared efror for the Housing Voucher hedonic regression
Z = The matrix of housing characteristics n the Housing Voucher hedonic regressions
2 -1
weight = RZS x“(Z°Z) “x
where
(Rz) = RZ trom Housing Voucher hedonic equation
52 = Mean squared error from Housing Voucher hedonic equattion
Z = The matrix of characteristics in the Housing Voucher hedonic equation
x = The vector of characteristics for the unit
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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 érogram 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-—
ibl}; we would surmise that for recipients who gualify 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.
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NOTE TO APPENDIX E
ON REGRESSION OF RENT AND PREDICTED RENT -

In Section E.7 we compared actual rents in both programs with !
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
. f
is flatter 1in 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 Housinz 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 régressions, so that the conclusion that the true
regression of rent on housing quality is flatter in the Certificate Program

seems reascnable.

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:
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(N.1) R=3X8 + ¢

Where

R = the vector of unit rents

. o
X = the matrix of housing characteristics
8 = unknown coefficients

a stochastic term, assumed i.i.n. (0,02)

™
]

We use the estimates of 8 from the Housing Voucher observations to create

predicted rents.

' 1 !
(N.2) B. = (X X)) XR
v v v v v
' -1 y
=g+ (XX) Xe
v v vV
(N.3) v =X
c eV
! -1
=X R +X (XX) Xe v -
c eV v
(N.4) V =X8
v v v
\.
T __ll
=¥XBg+X (XX) X¢
v v vy Vv
Where
B, = the estimate of B based on Housing Voucher observations
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V_ = the predicted rents for the Certificate Program recipients based
on their housing characteristics (Xc) and the estimated Housing
Voucher coefficients (Bv)

V. = the predicted rents for the Housing Voucher Program recipients
based on their housing characteristics (Xv) and their estimated
coefficients (Bv)

We note that in terms of asymptotic expectatioms, given X, and X :

R“R g°X°X 8
(§.5) EA ( c c) - cc G2
n n
c c
R°R 8 XX B *
(N.ﬁ) EA ( v V) = v v + 02
n n
v v
'V-R 8°X"% B
(N.7) EA ( v v) - vV o, k G2
n n n
v v v
V'V g”X°X 8
(N.8) EA ( v v) - vV o, k_ 02
n n n
v v v
V°R B XX B
(n9) EA (S =_C¢
n n
- c c
vV g"X"X B
(N.10) EA ( c c) = ce La_ 02
n n n
c c c

",

where "a" in Eq. (¥.10) is defined by
(N.11) & = te{(X°X (XX )7
: ce Vv

and
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‘n. = " the number of observations in the Certificate Program

n, = the number of observations in the Housing Voucher Program
k = the number of parameters in the Housing Voucher hedonic
: regressions
Now consider the regression of R on V —- that is:

L}

Armed with the asymptotic expectations of Eq. (N.5) to (N.11) we see that:

LY

A 1 /=
ao 1 XVB
(N.13) Plim | . =
a g"X°X 8 BX“X B
Lvoucner \ T g —L¥ . K 2 vv .k 2
n n n n
v v v v
~ N _.1 —_
ao XCB
(N.14) Plim {. =
@ s XX 8 8X°X B
) . 1 CERT ¢ 2 0‘2 cc
n n
f 4 [ (o4
-X B .
(a/n )02
= . . €
B°X°X 8
—C - @e? e (B
n [od kol
C C
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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
varlance. Thls does not happen 1n the Hou51ng Voucher program becguse the

error in the estimate of predlcted rent is correlated with actual rents.1

We are concerned with the size of the last term in parentheses 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:

(N.15)  a = tr[(X°X )(x-x )1 |
c C v v
< (o /n) tr{(x°X )x°x )1 '
c Vv cC v v
n k
- _C
b1}
v
thus

(k/n_)o?
(N.16) (Last term <
of Eq. 14) B'X;XCB

- (X 8)? + (x/n )d?
C v

(e/n Yoo
v

Var (R ) - ({(k = n )/n )02
[o4 v v

Table E.N.1 tabulates this number by site using the-observed variance
of Certificate Program rents to estimate (Vach) and the estimated mean
squared error from the Housing Voucher hedonic regression to estimate 02 .
The estimated asymptotic bias would account for some, but not all, of the

observed rotation of theé Certificate regression line.

1 better test would be to compare X 8. and X B,
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TABLE E.N.1

ESTIMATE OF ASYMPTOTIC BIAS
IN REGRESSION OF CERTIFICATE PROGRAM
RENTS IN PREDICTED VALUES

Movers Stayers

Atlanta 71 -0.22 6 ~-0.16
Los Angeles 42 -0.27 4(; -0.03
Minneapolis 42 -0.09 32 -0.10
Montgomery City 62 -0.14 19 ~0.12
New York City 38 70.03 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 ~0.34
(std. err.) (0.03) (0.04)

24 n = number of Certificate observations
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Now consider the regression of predicted rents on actual rents. Our
hypothesis is that the regression of X8 on actual rent is the same in the two

programs. Since our estimate of B8 is based on the Housing Voucher Program,

v

the regression of Certificate rents on V. is an asymptotically unbiased
estimate of the regression of Certificate rents on Xg. The problem arises in
the regression of Housing Voucher rents on V,. Since the Housing Voucher
rents were used to form V_, the estimated regression tends to overstate the

relationship between rents and X¥8. Thus, for

(N.17) Vv = a6 + aiR

we have

2
o
~——
=
wi
1
-
=

{N.18) Plim =

., V'R
Var R + (R) Plim
VOUCHER v

|

From Eq (N.7),

VvRv B vavB

(N.19)  Plim - B2
n n
v v v
8°X"R
. v v k 2
= Plim + — g
n n
v v

Accordingly,
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-~ »

/ _—

o

! Coefficients of M (R/n_)o>
(N.20) Plim = | Regression of + v——~§-—
~ ¥B8onR ar Ry
- v v
ay - . 1

VOUCHER  \ a

Again, we estimate 02 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.l

lA better procedure would be to estimate B based on the pooled Housing
Voucher and Certificate observations and then test whether the regressiom of
predicted rents on rent is the same in both programs.
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TABLE E.N.2

ESTIMATE OF ASYMPTOTIC

BIAS IN REGRESSION OF VALUE ON RENT

n
Atlanta 66
Los Angeles 47
Minneapolis 46
Montgomery City ) 54
New York City 39
Oakland 59
Omaha 47
Pittsburgh 57
San Antonio 75
Seattie 50
Wed. Avg.P 540

Est. Differences
from Table E.30
{(std. err)

Wtd. Avg. of differences
in each site

a =

Movers

Bias

-0.08
-0.23
-0.10
-0.16
-0.32
-0.09
-0.26
-0.20
-0.14

-0.28

-0.18

0.00

(0.03)

—0015

n = number of Housing Voucher observations.

b Weighted by the number of Housing Voucher observations.
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27

14

41

26

33

24

33
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Stayers

Bias

-0.0§
-0.25
-0.12
-0.13
-0.19
=0.07
-0,13
-0.14
-0.13

-0016

-0015
g.12

(0.05)

—0008



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.
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POOLED HEDONIC RENT EQUATIONS
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VARIABLE
Intercept

CONRTIONS OF TENURE
Heat Included 1n Contract Rent
Terure Related to Landiord
Length of Tenure (log of months)

SIZE OF UNIT

Square Feet per Roon
Number of Bathrooms
Log (number of rooms)

UNIT QUALITY
Average Evaluator Rating of Apt. Condition
Leg of Building Age
Kitchen Equipment Provided
Air Conditioning Provided
No Heat 1n Umit
Humber of Hazards
Condition of Common Halls
Amentties in Bathrooms
Amentties 1n Halls
8alconies/porches/windows
Amenities per room in other rooms

BUILDING TYPE
Single Family Detached
Duplex or Two-Family Houss
Single Row Family House
Highrise

NE1GHBORKOOD
Rural Area.
Commercial - Industrial Activities in Area
Abandoned Buildings (Evaluator)
Abandoned Buildings (Tenant)
Cleanliness of Surrounding Parcels
Scaied Median Owner Cccup. Tract
Scaled Median Rent - Renter Occup. Tract

SAMPLE STRATUM

Mover Stratum
Chsarvations

Degrees of Freedom

R2

Adjusted R2

Root Mean Sgquare Error
Coefficient of Yariation

POCLED HEDONIC RENT EQUATIONS

BY SITE (ATLANTA)

HOUSING VOUCHER PROGRAM

PARAMETER
ESTIMATE
-25.3937

15.5031¢9
-154.016
-23.4422

0.5396485
65.4269%5
142.2764

7.23568
32.6033%
-17.2832
-20.4633

0
+3.00013
6.885762
21.23308
8.190284
-17.0664
16.29797

70.50144
0
64.26129
0

0
0.3522876
-19.8169
-28.4873
'10-9572
-2.13781
+0.0226792

33.79998
5
50
0.8266
0.7400
46,27185
11.27207
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STAXDARD
ERRQR
153.2885

3.903599
55,131
11.21491

0.194254
21.92647
37.52644

18.97384
24.04415
14.17264
16.59245

12,4934
11.8091
7.320152
16.846971
11.52362
26.01054

23.53775
42.14605

-

20,3559
35.72998
35.45531
13.42722
1.048634
0.1645815

24.8528

T FOR HO:
PARAMETER=0
-0.166

3.972
-2.793
-2.090

0.381
1.356
-1.219
<1.245

+0.240
0.583
2.501
0.486
-1.481
0.627

2.995
1.524

0.017
-0.355
-0.799
-0.816
-2.086
-0.138

1.360

PROB > |T]
0.8691

0.0002
9.0074
0.0417

0.0077
0.003¢
0.0004

0,704
g.1812
0.2284
0.2188

0.81%2
0.5625
0.0055
0.6294
0.1449
0.,5338

0.0043
0.1337

0.9863
0.5816
0.4281
0.4183
8.0421
0.891C

0.179¢




POOLED HEDONIC RENT EQUATIONS
- . . BY SITE (ATLANTA)
CERTIFICATE PROGRAM

PARAMETER STANDARD T FOR HO:
YARIABLE 1 ESTIMATE ERROR PARAMETER=0 PROB > |T]
Intercept - &4.44174 104 ,3837 0.617 0.5397
" CONDTIONS OF TENURE
#eat Included 1n Contract Rent : -1.7488 4.072451 -0.429 0.6697
Tenure Related to Landlord Q . . .
Length of Tenure (log of months) -30.1254 11.13686 -2.705 0.0092
) .
S$I12E OF UNIT
Square Feet per Room 0.43065042 0.2438435 1.765 0.0834
Number of Bathrooms . 26,4758 16.38218 1.616 o g.1121
* Log, (number of rooma) vE 1776711 36.5483 4.855 0.0001
UNTT QUALITY ’ .
Average Evaluator Rating of Apt. Condition 1.564543 20.06764 0.078 3.9382
Log of Building Age - - 21.54684 16.08866 1.364 0.1784
Kitchen Equipment Provided o 13.12649 10.78536 1.217 - 0,221
Air -Conditioning Provided - 4.00555 16.73231 0.239 0.8117
No Heat 1n Umt: R . 0 . . "
Number of Hazards v ont s ~12.6007 13.82727 -0.932 0.3559
Condition of Common Hells 3.776371 9.165486 0.412 0.6820
Amenities in Bathrooms . - 1918572 12.18247 1.57% 0.1214
Amenities in Hatls . - «13.997 17.76506 -0.788 0.6343
Balconies/porches/windows - - 4.264243 10.74188 0.395 u 0.6944
Amenities per room in other rooms - 16.60661 20.20698 0.822 0.4149
- £ £ 5
BUILDING TYPE
Single Famly Detached -3.20853 23.24796 -0.138 - 0.8%08
Duplex or Two-Family House .7 11.90005 25,60583 0.465 0.6441
Single Row Family_ House “ -80.9947 42.87544 -1.889 0.0645
Highrise . . . 1} . . .
NEIGHBORHOOD
Rural Area 1] . . .
Commercial - Industrial Activities in Area -12.4791 17.79616 -0.701 0.4863
Abandoned 8uildings (Evaluatar) -- LI 4510215 - 20.08359 0.225 °°  0.8232
Abandoned Buildings (Tenant) - -2.98184 19.24272 - +(,155 0.8775
- Cleant iness of-Surrounding Parcels N -12.8308 12.67497 -1.086 --" 0.3142
Scaled Median Owner Occup. Tract _ . -2.58429 1.547341 «1.735 0.0887
. Scaled Median Rent - Renter Occup. Tract . -0.0211583 0.2136411 -G.0%9 0.9215
t R P - -
SAMPLE STRATUM
Nover Stratum -3.029 20.9198 -0.145 0.8354
Observations w
Degrees of Freedom 52
R2 - 0.6956
Adjusted R2 - 0.5492
Root Mean Sguare Error R 42.14706
Coefficient of Varistion 11.41483

:
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VARIABLE |
{ntergeapt

CONDTIONS OF TENURE

Heat Included in Comtract Rent
Tenure Related to Landlord
tength of Tenure (log of months)

STZE OF UNIT

Square Feet per Room
Humder of Bathrooms
Leg (makar of rooms)

UNIT QUALITY
Average Eveluator Rating of Apt. Condition
Leg of Building Age.
Kitchen Equipment Provided -
A1 Conditioning Provided
No Heat 'n Unit
Number of Hazards
Condition of Common Halls
Amenities in Bathrooms
Amenities in Halls
Balconies/porches/windows
Amenities per room in other rooms

BUILDING TYPE

Single Family Detached
Duplex or Two-Family House
Single Row Family House
Highrise

HEIGHBORHOOD

Rural Area
Commarcial - Industrial Activities in Area .

Abandoned Buildings (Evaluator) i

Abandoned Butldings (Tenant) 0T
Cleaniness of Surrounding Parcels -
Scaled Median Owner Occup, Tract

Scaled Median Rent -+ Renter Qccup, Tract

SAMPLE STRATUM

rdmsemesns 4vma

Mover Stratum

QObservations

Degreses of Freedom -

R2 )
Adjusted R2

Root Mean Square Error

Coefficient of Variation

PCOLED HEDONIC RENT EQUATIGNS
BY SITE (LOS ANGELES)
HOUSING VOUCHER PROGRAM

PARAMETER STANDARD T FOR HO:
ESTIMATE ERROR PARAMETER=0
210.9798 337.3209 0.625
5.450156 16.1334 0.338
-24 391 75.3028 -0.326
-27.3617 23.95191 ~1.142
0.425213 0.7834999 0.543
-56,8042 43,81657 <1.296
333.2946 94.54217 3.525
33.83455 $4.37283 0.622
~7.30141 46,4438 -0.157
50.50753 32.83607 1.552
20.8577 63,88088 0.323
-6,20848 142.3757 -0.044
-18.1024 39,50252 +=0.458
21.06472 20.55748 1.025
-7.7805 19.39979 -0.401
41.09112 31.8597% 1.290
19.31747 32.32557 0.598
-169.087 92.0103 -1.833
92.1745% 46,82308 1.949
105.6006 58.4824 1.806
-20.7831 9413843 -0,221
42.62611 160.4216 0.266
g . .
78.5417 150.1912 0.523
59.57096 80.81249 0.737
-55.6431 77.5765 -0,717
~48.44681 2B.47905 -1.702
+1.90068 1.962035 - -0.9469
-0.314197 0,5435778 -0.556
-32.053 5078447 -0.631
84
56
0.5023
0.2535
124 .6947 -
23.346%
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prROB > |T|
0.5342

0 7368
0.7472
0.2582

0.58%5
¢.2001
0.0009

0.5363
0.8757
0.1262
0,7476
0.9654
0.56485
0.3099
0.58%9
0.2024
0.5325
0.0714

0.0540
0.0763
J 8261
0.7914

0.6031
0.4641
0.4762
0.0943
0.3368
0.5807

0.5305




VARIABLE
Intercept

CONOTIONS QF TENURE

Heat Included in Contract Rent
Tenure Related to Landlord
Length of Tenure (log of months)

SIZE OF UNIT
Square Feet per Room
Kumber pf Bathrooms
tog (muber of rooms)

UNIT QUALITY
Average Evaluator Rating of Apt. Condition
Log of Byilding Age °
Kitchen Equipment Providad
Air Conditioning Provided
No Heat in Unmit
Nurber of Hazards .
Condition of Common Halls
Amenities in Bathrooms
Amenities in Halls
Balconies/porches/windows
Aoenities per room in other rooms

BUILDING TYPE
Single Family Detached
Duplex or Two-Femily House
Single Row Family House
Highrise

NEIGHBGRHOOD
Rural Area
Coamercial - Industrial Activities in Area
Abendoned Buildings (Evaluator)
Abandoned Buildings (Tenant)
Cleanliness of Surrounding Parcels
Scaled Median Owner Occup. Tract
Scaled Median Rent - Renter Occup. Tract

SAMPLE STRATUM
Hover Stratum

Observations

Degrees of Fresdom

R2

Adjusted R2

Root Mean Square Error
Coefficient of Variation

PARAMETER
ESTIMATE
-80.9478

14.01898
0
-22.2949

0.6954934
63.69231
339.0476

47.69788
-9.43841
23,1811
53.32997

0

25.34634
+5.43563
-7.22395
-10.4855
3.83191
+5,15865

-6.41942
0.46093523
43.99616
g

Q
-39.6532
-21.3626
-32.8925
-9.83645
=1.14076

-Q.37T1795

12.40712

82

57
0.7961
0.7067
62.26409
11.5197
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POOLED HEDONIC RENT EQUATIONS
BY SITE (LOS ANGELES)
CERTIFICATE PROGRAM

STANDARD T FOR HO:

ERROR PARAMETER=0 PrOB > [T
194.5528 -0.416 0.6789
7.445212 1.883 0.0648
13.27989 1,679 0.0987

0.3544996 1,962 0.0547
23.50699 2.699 0.0091
40.92179 8.285 0.6001
2826664 1.689 0.0968
23.52609 -0.401 0.6898
14.00456 -1.655 0.1034
25.27541 2.110 0.0393
14,77001 1.716 0.0916
10.72393 -0.507 0.6142
11.07119 -0.853 0.5167
15.39661 +0.681 0.4986

14,1922 0.270 0.7881
27.1263 -0.190 0.8499
25.28731 -0.254 0.8005

26.59991 0.023 0.9821
86.56417 0.508 0.6132
3457504 1.147 0.2562
31.24927 -0.684 0.4970
25.21561 -1.304 0.1973

14.5832 -0.675 0.5021
1.267264 -0.879 0.3829

0.2939367 -1.265 0.2111

21.3713 0.581 0.5638




VARIABLE
Intercept

CONDTIONS OF TEKURE
Heat Included in Contract Rent
Tenyre Related to tandlord
Length of Tenure (log of months)

SIZE OF UNIT

...........

Kunber of Bathrooms
Log (number of roowms)

UNIT QUALITY
Average Evaluator Rating of Apt. Condition
Log of Building Age
Kitchen Equipment Provided
Air Conditioning Provided
Ne Heat in umt
Number of Hazards
Condition of Common Halls
Amenities in Bathrooms
Anenities in Halls
Balgonies/porches/windows
Amenities per room 1n other rooms

BUILDING TYPE
Single Family Detached
Ouplex or Two-Family House
Single Row Family House
Highrise

NEIGHBORHOCD
fural Area
Commercial - Industrial Activities 1n Area
Abandoned Buiidings (Evaluator)
Abandoned Buildings (Tenant)
Cleanliness of Surrounding Parcels
Scaled Median Owner Ocoup. Tract
Scaled Median Rent - Renter Qccup. Tract

SAMPLE STRATUM

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

Hover Stratum

Observations

Degrees of Freedom

R2

Adjusted R2

Root Mean Square Error
Coefficient of Yariation

POOLED HEDONIC RENT EQUATIONS
8Y SITE (MINNEAPOLIS)
HOUSING VOUCHER PROGRAM

PARAMETER STANDARD
ESTIMATE ERRCR
-208.771 182.5002
-10.1567 4,2084
108,3207 73.99044
-20.3794 8.35065
1.101291 0.3543501
102.8216 26.07643
229.5%921 42.90184
58.98758 30,4634
9.155827 23.34701
-3.94106 7.530751
-7.4025 26.55462
¢ .
40,.99203 24.18423
-3.38292 7.035156
~14.9993 9.249666
33.08352 29.47529
1.16731 7.537537
-29.2959 22.43039
~95,363 49.,26148
. "B.76776 37.66333
+78.5914 39.75033
-13.6364 55.26822
13.07533 23.00542
-54.0839 31.01961
+10.1729 59.5108%
-90.5782 85.01444
-7.2378 6.725477
" -0.876155 0.7784445
\ ~0.0709747 0.2446972
+7.2226 17.84863
3
45
0.8051
0.4855
42.48935
9.28333%
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T FOR HO:
PARAMETER=0
-1.144

3.108
4.27
5.352

1.936
0.392
-0.523
-0.279

2.522
-0.481
-1.622

1.122

0.153
-1.306

-1.936
-0.232
-1.977
-0.247

0.568
“1.744
-0.171
-1.06%
-1.076
-1.126
<0.250

-0.405

PROB > [T]
0.2587

0.0199
0.15M
0.0187

0.0033
2.0001
0.0001

0.0591
0.6968
0.6033
0.7817

0.0153
0.6329
g.1119
0.2676
0.8776
0.1982

0.0592
0.8174
0.0542
Q.8442

0.5726

- 0.0281

0.8650
0.2924
0.2876
0.2653
0.7731

0.6875




VARIABLE
Intercept

CONDTIONS OF TENURE
#eat Included n Contract Rent
Tenure Related to Landlord
Length of Tenure (leg of months)

SIZE OF UNIT
Scuare Feet per Room
Number of Bathrooms
Log (musber of rooms)

UNIT QUALLITY
Average Evaluator Rating of Apt. Condition
Log of Building Age
Kitchen Equipment Provided
Air Conditioning Provided
No Heat 1n Unit
Number of Hazards
Condition of Common Halls
Amenities in Bathrooms
Amentties in Halls
Balconies/porches/windowus
Arenities per room in other roome

BUILDING TYPE
Single Family Detached
Duplex or Two-Family House
Single Row Famly House
Highrise

NEIGHBORKOOD
Rural Area
Commercial - Industrial Activities in Area
Abandoned Buiidings (Evaluatoer)
Abandoned Buildings (Tenant)
Cleaniiness of Surrounding Parcels
Scaled Median Owner Occup. Tract
Scaled Median Rent - Renter Occup. Tract

SAMPLE STRATUM

..... srasssves

Mover Stratum

Cbservations

Degrees of Freedom

R2

Adjusted R2

Root Mean Square Error
Coefficient of Variation

POCLED HEDOKIC RENT EQUATIONS
BY SITE (MINNEAPOLIS)
CERTIFICATE PROGRAM

PARAMETER STANDARD
ESTIMATE ERROR
120.7204 162.6149
5.992977 3.302111
+73.05534 22.23259
+6.,72841 6.630633
0.7335353 0.218392
-b.42622 26.90135
130.4149 30.55508
18.07259 29.09356
-26.0146 10.77682
-0.0830484 6.783854
1.630593 21.14801
Q .
30.73487 38.95306
+5.58901% 4.613807
-1.3363 8.148647
34.73435 17.66319
-6.87877 7.336403
3.3120 37.30995
38.25279 26.43831
5.684231 27.66174
0 .
-117.858 34.03105
34.,13973 40.07679
16.67354 28.43879
Y .
41.625 51.86995
-3.59399 5.865422
0.7675796 0.9979755
0.2743184 $.251003
3.806187 13.62162
74
48
0.3007
0.6927
36.39765
§.58271,

342

T FOR #0:
PARAMETER=0

0.742

1.815
-3.376
-1.015

3.359
<0.165
4.268

0.621
-2.414
-0.013

0.077

0.789
-1.21%
-0.164

1.966
-0.913

0.623

1.447
0.205

-3.4563

0.852
0.586

0.802
+0.613
0.7469
1.093

0.279

pros > [T|
0.4615

0.9758
0.0015
0.3153

0.0015
0.8700
0.0001

0.5374
0.0196
0.9897
0.9389

0.4340
0.2317
0.8704
0.0350
0.3659
0.5350

0.1344
0.8381

0.001

0.3985
- 0.5604

0.4262
0.5429
0.4456
0.2799

0.7811




VARIABLE to
Intercapt

CONDTIONS OF TENURE
Heat Included 1n Coniract Rent
Tenure Related to Landlord
Length of Tenure (log of months)

SIZE QF UNIT
Square Feet par Room
Number of Sathrooms
Log (number of rooms)

_UNIT QUALITY

L SR

Average Evaluator Rating of Apt. Condition
Log of Buriding Age

Kitchen Equipment Provided

Air Conditioning Provided

No Heat 1n Umt -
Number of Hazards

Condition of Common Halls
Amenities in Bathrooms

Amenities in Halls
Baiconies/porches/windows
Amenities per room in other rooms

BUILDING TYPE
Sinéle Family Detached -
Duplex or Two-Fam ly House
single Row Family House )
Highrise

HEIGHRORHOOD
Rural Area
Commercial - Industrial Activities in Area
Abarconed  Buildings (Evaluator). .
Abandened Buildings (Tenant)
Cleanlimess of Surrounding Parcels
Scaled Median Qwner Occup, Tract
Scaled Median Rent - Renter Occup. Tract

SAMPLE STRATUM

I S

Mover Stratum

Observations

Degrees of Freedom

R2

Adjusted R2

Root Mean Square Error
Coeffictent of Vartation

i

POOLED HEDONIC RENT EQUATIONS
BY SITE (MONTGOMERY)
KOUSING YOUCHER PROGRAM

PARAMETER
ESTIMATE
-396.592

-0.6674616
-26.5361
-26.9586

0.4632258
~11.5748
242.8683

8.360157
+ 53.14378
~3.25547
85.58577
0
184.3345
11.80976
35.34828
18.254
~3.58875
-55.4037

138.922¢
26.30776
14.31959
< 13,8449

~172.914
-131.119
-183 .475
0
43.27248
*1.331083
0.3274%28

46.925%

]

41
0.7926
0.6361
67.94522
11.63245

343

STANDARD
ERROR
283.2731

6.252241
78.2273 -
13.42418

0.506071
23.61202
76.184469

43.99359
25.00834
13.53701

30.7516

51.88002
13.07459
14,6497
22.40833
16.99131
23.4267

68.54098
70.5134¢
43.59034
47. 79454

118.6133"

78.87979
103.6522

42.38239

0.8747593 7~

0.3117228

27.95782

b

T FOR HO:
PARAMETER=0

i

-1.400

-0.107
-0.339
-2.008

0.764 7
<0.490 ~
3.188

i

.
ER .

g.190" 7
2.12%
-0.240
2.816

3.563 -
0.903
2.413 -
0.815
-0.211
-2.365

ks

1.458 -
-1.662
1770,
1.021 ™
1.522
1.051

1.678

PROB > |T|
0.16%0

0.9155
0.7362
0.0512

0.4491
T 78,6266
.0,0027

¢ 9.8502
0.0397
0.8112

_0.0074

0,00069
'0.3717
0.0204
0.4200
0.8338
0.0228

0.0492
0.1794
0,7442
0.7735

0.1525
0.1041
"0.0841

0.3132.

0.1358
0.25%96

0.1009




VARIABLE
Intercept

connifd»‘s “oF tENURE
Heat !ncluded 11 Contract Rent
Tenure Related\to Landlord
Length of Tenure' (log of months)

SIZE OF UNIT

5q.mre Fest perfiloom
Number of Bathrooms
Log (ru!nr of rooms)

UNIT ouA"l.nY
Average Evaluator Rating of Apt. Condition
Log of Btn Ld:ngrAge
Kitchen Equtpmeht Provided
Afr Condﬁttonxng Provided
No Heat in umt
Nurber of Hazards
Condition of Common Halls
Amenities in Bathrooms
Amenities in Halls
Balconies/porches/windows
Apenities per room in other rooms

BUILDING TYPE
Single Family Detached
Duplex or Two-Family House
Single Row Family House
Highrise

NEIGHBORKOOD

Rural Area

Commercial ~~Industrial Activities in Area
Abandoned Buildings (Evaluator)

Abandoned Buildings (Tenant)

Cleaniiress of Surrcunding Parcels

Scaled Median Qwner Occup. Tract

Scaled Madian Rent - Renter Occup. Tract

SAMPLE STRATUM

L N e

Mover Stratum

Observations

Degrees of Freedom

R2

Adjusted R2

Root Mesn Square Error
Coefficiant of Variation

POOLED HEDONIC RENT EQUATIONS
BY SITE (MCONTGOMERY)
CERTIFICATE PROGRAM

PARAMETER
ESTIMATE
-63.9857

2.729254
-118.255
~17.4115

0.85602719
29.0726
193.0546

6.067231
2329805
-16.5588
43.32586
0
-37.8135
-17.2921
3.399151
-53.5965
34.99032
24,178

P

-90.354
-75,0456
-132,418

37.5641

221.9613
115.765%
26.11735
+38.059%
17.40097
0109792212
0. 1673905

40.93916

81

33
0.7507
0.6190
56.43072
¢.9814%

344

STANDARD
ERROR
197.8426

3.498683
56.98563
11.41211

0.4123617
15,4431
41.26632

32.8411
18.05879
11.70641
18.97853

28.32031
10.23979
13.17446

16.7192
11.99584
17.05365

31.78933
39.76584
38.48068
37.88719

76.48586
93.41867
45.75901
66.27375
13.83329
0.7854143
0.2094023

19.7988

T FOR HO:
PARAMETER=0
-8.323

0 780
-2 075
-1.526

2,902
1.23¢
0.571
~0.57%
1.258
0.125
0.800

2.068

proB > |T|
©0.7477

0.4388
0.0428
0.1330

0.0428
0.0653
0.0001

0.8541
0.2026
2.1631
0.0265

0.1875
8.0971
0.7974
0.0023
0.0052
¢.1621

0.0063
0.0646
0.0011
0.3260

0.005%4
0.2207
0.5706
0.5682
0.213%
0.5013
0.4275

0.0435



VARIABLE
Intercept

- CONDTIONS OF TEWURE

Heat Included tn Contract Rent
Tenure Related to Landlord
Length of Tenure (log of-months)

S12e OF UNIT
Square Feet, per Room
Number of. Bathrooms
Log {rwmber of rocom) .

UNIT QUALITY
Average Evaluator Rating of Apt. Condition
Log of Building Age
Kitchen. Equipment Provided
Air Conditioning Provided
No Heat 1n Unit
Number of Hazards
Condition of Conmon Halls
Amenities in Bathrooms
Amentties in Hatls
8alconies/porches/windows
Amenities per room in other rooms

BUILDING TYPE

Single-Family Detached
buplex or .Two-Family House
Single Row Ramily House
Highrise

NEIGHBORHOOD

Rural Area

Commercial - Industrial Activities in Area
Abandoned 8uildings (Evalustor)

Abandoned Buitdings (Tenant)

Cleaniiness of Surrounding Parcels

Scaled Median Owner Occup. Tract

Scaled Median Rent - Renter Occup. Tract

SAMPLE STRATIM

IR F Y EY TR

Mover Stratum

Observations

Degrees of Freedom

R2

Adjusted R2

Root Mean Square Error
Coefficient af Variation

POOLED HEDONIC RENT EQUATIONS
BY SITE (NEW YORK)
HOUSING VOUCRER PROGRAM

PARAMETER STANDARD T FOR HO:
ESTIMATE ERROR PARAMETER=0
-110.79 252.4643 -0.439
-8.07038 16,7829 -0.481
92.53205 92.39208 1.002
8.743356 19.33675 0.452
-0.0358458 0.5341705 -0.057
87.0945% 74.95594 1.162
-301.0668 85.944%8 3.483
14.82779 35.01071 0.424
+11.3257 J2.48122 -0.355
27:77249 80,732 0.344
37.16385 66.69513 0.557
192.7%01 104,2539 1.84¢
-6.72112 34.21028 <0.196
8404643 15.53987 0.541
+J4.10535 22.86999 0.817
+17.41352 18.45835 0.943
12.164675 24.76482 0.492
4.291945 47.50344 0.090

0 . .
~38.249 53.86226 -0.710
96.57441 113.249% 0.853
'-33.2265 29.20899 -1.138

0 8 .

] . .
34.14875 44.41072 0.76%
2.410405 44.08614 0.052

4.89437 12.42989 0,388
<0.163321 2.169672 -6.075
+0,242921 0.2043417 +0.9%94

101.588 40.46154 2.51

80

54
0.5056
0.4158
89.55728
21.36%0%

345

PROB > |T]
0.46625

0.4326
0.3210
0.6530

0.9467
G.2504
0.0011

+ 0.6736
0.7241
0.7322
0.5797
0.06%9
0.8450
0.5%08
0.5400
0.3496
0.6249
0.9283

0.4807
0.3976
0.2403

- 0.4453
0.9585
0.6999
0.9403
0.3246

0.0151




VARIABLE
Intercept

CONDTIONS OF TENURE
Heat lncluded in Contract Rent
Tenure Related to Landlord
Length of Tenure (log of menths)

SIZE OF UNIT

Square Feet per Room
Number of Bathrooms
Log (number of rooms)

UNIT QUALITY
Average Evaluator Rating of Apt. Cordition
Log of Building Age
Kitchen Equipment Provided
Air Conditioning Provided ,
No Heat 1n Unit
Number of Hazards
Condition of Common Halls
Amenities 1n 8athrooms
Amenities in Halls
Balconies/porches/windows
Amenities per room in other rooms

BUILDING TYPE

Simgle Family Detached .
Duplex or Two-Family House

Single Row Famly House

Kighrise

NEIGHBORHOOD
Rural Area
Commercial - Industrial Activities in Area
Abandoned Buildings (Evaluator)
Abandoned Buildings (Tenant)
Cleanliness of Surrounding Parcels %
Scaled Median Cwner Occup. Tract
Scaled Median Rent - Renter Occup. Tract

SAMPLE STRATUM

sssassarsrrtone

Wover Stratum

Observations

Degrees of Freedom

R2

Adjusted R2

Root Mean Square Error
Coefficient of Variation

£

POOLED HEDONIC RENT EQUATIONS
BY SITE (NEW YORK)

CERTIFICATE PROGRAM

PARAMETER STANDARD T FOR HO:
ESTIMATE ERROR PARAMETER=0
. 553.7774 179.2671 3.089
25,10262 §.545533 2.630
9.373838 40,41448 0.232
-32,8058 11.14043 2,545
+0.0106409 0.236227 -0.045
20. 11304 43.6143 0.461
_6.071096 45,41643 0.134
-6.92508 18.28321 -0.379
-48.86561 29.20809 -1.673
-23.1407 80.21385 -0.288
-48,5363 43.67399 -1,11%
0 . .
1,655047 15.76414 0.105
4.172433 9.440337 0.442
/112.63788 16.98606 0.744
*.7.58462 9.834622 -0.771
5,350438 20.22816 0.255
-3,2609 27.50287 -0.117
21.15794 68.22292 0.310
6.377414 36,88518 0.173
.0 . .
-11.9622 19, 13122 -0.625
0 . .
-61,8895 84.83895 -0.729
8.96511 37.49772 0.239
-1.96115 37.2901 -0.053
. -4.90121 10.97589 -0.447
+0.0556375 1.213556 -0.046
. 01964885 0.1988612 0.988
1.00338 21.60295 0.046
77
51
0.57264
0.3545
52.52062 .-
14,2426

346

PROB » |T|

0.0032

07577
0.8634

0.5346

. 0.4690

0.8120 .
0.9583
0.6571
0.9636
0.3278




VARTABLE
Intercept

CONDTIONS OF TENURE
Heat Included in Contract Rent
Tenure Refated to Landlord
Length of Termure (log of months)

SIZ2E OF UNIT
Square Feet per Room
Number of Bathrooms
Log (number of rooms)

UNIT QUALITY
Average Evaluater Rating of Apt. Condition
Log of Building Age
Kitchen Equipment Provided
Air Conditioning Provided
No Heat in Unit
Number of Hazards
Condition of Common Halls
Amenities 1n Bathrooms
Amenities 1n Halls
Baleonies/porches/windsus
imnities per room in other rooms

BUILDIRG TYPE
S$ingle Family Detached
Duplex or Two-Fam iy House
Single Row Family Houss
Righrise

NEIGHBORHOCD
Rural Area ,
Commerciat - Industrial Activities in Area
Absrdoned Buildings (Evaluator)
Abandoned Buildings (Temant)
Cleanliness of Surrounding Parcels
Scaled Median Owner Occup. Tract
Scaled Median Rent - Renter Occup. Tract'

SAMPLE STRATUM

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

¥over Stratum

Observations
Degreses of Freedom
R2

Adjusted R2
Root Hean Square Error
Coefficrent of Varration

POOLED NEDONIC RENT EQUATIONS

PARAHETER
ESTIMATE
-305.059

27.07003
9
~19.139

1.029739
66.87029
383.8588

2.87821
+15.2915
-5.42218
129.5282
16.19451
4.637045

-0.026249%

12,3176
«11.6062
1.791047
«96.3257

8g,20873
24.05209
0
1]

0

-67.5056 ™~

| 51.74015

-57.3177
37.92758
-0.456688

0.2656881

347

34.30932

35

£0
0.3401
0.7735
74.54453
12.81986

BY SITE (OAKLAND)
HOUSING VOUCHER PROGRAM

STANDARD T FOR HO:
ERROR  PARAMETER=0 pROS > |T
260.008 -1.173 0.2453
9.056016 2.989 0.0041
11.12643 -1.720 0.0906
0.4622054 2.228 0.0256
3434367 1.947 0.0562
3830856 9.891 8.0001
47.93988 0.060 " 0.9523
27.10364 -0.564 0.5747
18.47907 .0.293 0.7702
89.51242 1.447 0.1531
45.06347 0.360 0.7205
21.96364 8.211 6.8335
15.96083 -0.002 0.9987
13.10552 0.645 0.5216
19.95863 -0.582 0.5631
1856260 0.096 0.9235
29.02024 .3.319 0.0015
28.70904 3.073 0.0032
26.50192 0.508 0.3677
49.82568 -1.355 0. 1808
29.47908 1.755 0.084%
30.16106 -1.000 0.062z
2670625 1.535 8.130¢
1,542757 .0.315 0753
0.3924425 0.877 0.501C
23.52273 1.459 0. 149¢




POULED HEDONIC RENT EQUATIONS
BY SITE (OAKLAND)
CERTIFICATE PROGRAM

M PARAMETER STANDARD T FOR HO:
VARIABLE ESTIMATE ERROR PARAMETER=0 PROE > |T|
Intercept 227.4033 248.419 0.915 0.3642
COMDTIONS OF TENURE
Haat Included 1n Contract Rent 7.235215 5.207526 1.389 0.1704
Tenure Related to Landlord -17.8255 34.81894 -0.512 3.4109
Length of Tenure (Log of months) +21.9584 10.55094 -2.081 0.0624

SIZE QF UNIT

square Feet per Room 0.5294645 0.4381594 1.208 0.2324
Nutber of Bathrooms 65,819065 29.33845 0.232 0.8171
Log (number of rocmns} 3584.9874 42.456443 8.5¢5 0.0001
UNMIT QUALITY i
Average Evalustor Rating of Apt. Condition 79,447 48.8347% -1.627 0.1098
Log of Building Age +34.0389 22.45367 -1.516 0.1356
Kitchen Equipment Provided 43,1825 17.46658 2.472 0.0167
Afr Conditroning Provided +103.798 65.97432 -1.573 0.1217
No Heat in Unit 6,837 §3.06%02 0.129 0.8981
Number of Hazards +29.1258 39.68796 -0.734 0.4653
Condition of Common Halls 0.4722939 9.04T509 0.052 0.9586
Anenities in Bathrooms I.413555 13.25824 0,257 0.7978
Amenities in Halls 10.50101 17.4351 0.402 0.5496
Balconies/porches/windows +15.8313 17.53485 «0.903 0.3708
Amenities per room in other rooms -35.1166 53.15484 -0.661 0.5118
BUILDING TYPE
Single Family Detached 4. 46344 25.92381 -0.172 0.8640
Ouplex or Two-Family House +8.40598 26.07817 -0.349 0.7284
Single Row Family House 0 . . .
Highrise o . . .
NE1GHBORKOCD
Rural Area 0 . .
Comnercial - Industrial Activities in Areas «5.01544 46.94956 -0.107 0.9153
Abandoned Buijldings (Evaluator) -28.0806 39.25617 -0.715 0.4776
Abandoned Buildings (Tenant) 8.914504 36.91288 0.242 0.8101
Clesniiness of Surrounding Parcels -5, {9037 14.47548 +0.35¢ 0.7214
Scaled Madian Owner Occup. Tract 1.122492 1.011983 1.109 0.2724
Scaled Median Rent - Renter Occup. Tract 0.7577384 0.4263826 1.717 0.0814
SAMPLE STRATUM
Mover Stratum 37.93933 20.3053% 1.848 0.05673
Observations 78
Dagrees of Fresdom S2
R2 0,8187
Adjusted R2 0.7580
Root Mean Square Error &5.708146
Coefficrent of Variation 11,34463

348




PARAMETER
VARIABLE ESTIMATE
Intercept =3.47043
CONDTIONS OF TEMURE
Heat Included 1n Contract Rent 8.431012
Tenure Reiated to Landiord +20.675
Length of Tenure ({og of months) ~9.47775
SIZE OF UNIT ‘
Square Feet per Room ) 0.4599747
Number ¢f Bathrooms . T 30.70952
Log (number of rooms) 155.8549
URIT QUALITY "
Average Evaluator Rating of Apt. Conditien 16.80167
Log of 8uilding Age +8.48876
Kitchen Equipment Provided 3.43058
Air Conditioning Provided «7T.44622
No Heat 1n Unit 0
Number of Hazards "34.7427
Condition of Common Halls £18.81313
Amenities in Bathrooms ‘+4.34522
Amenities 1n Halls 6.590985
Balconies/porches/windows -8.70425
Amenities per room in other rooms +24.8186
BUILDING TYPE
Singte Family Detached : 12.42718
Duplex or Two-Family House -38.2772
Single Row Family House 0
Highrise -3.80954
NEIGHBORHOOD
Rural Area tL 9
Commercral - Industrial Activities in Area 57.17244
Abandoned Buildings (Evaiuator) - 19.03738
Abendoned Buildings (Tenant) -21.00463
Cleant iness of Surrounding Parcels +19.2007
Scaled Median Owner Occup. Tract 2.292529
Scaled Median Rent - Renter Qccup. Tract -0.0135444
SAMPLE STRATUM
-------------- I =
Mover Stratum §.171738
Cbservations - 4]
Degress of Freedom 54
R2 . 0.7369
Adjusted R2 8.5102
Roct Mean Square Error 41.04189
Coefficient of Variation 13.43732

349

POOLED HEDONIC RENT EQUATIONS
BY SITE (OMAHA)
HOUSING VOUCHER PROGRAM

STANDARD T FOR HO:

E£RROR PARAMETER=0 PROB > ]TI
125.8127 -0.028 0.9781
4.156514 2.028 0.0475
49.78683  ~  -0.415 0.679%
6.440796 -1.503 0.1388

8.2717059 1.493 0.0962
21.76569 1411 0.1640
24.56556 6.345 0.0001
17.89477 0.939 0.3520
18.20102 -0.466 0.6428
9.493889 0.382 . 0.7037
16.12717 -0.462 0.6451
21.87637 - 1.5a8 0.1181
6.618137 1,834 0.1081
7.918115 -0.549 0.5854
7.338809 10,898 0.5731
9.717259 -0.999 0.3224

13,8047 -1.798 0.0778
18.51647 0.671 0.5050

30.86482 -1.240 0.2203
26.88324 -0.142 0.2878
26.53074 2.155 0.0356
18. 06401 1.055 0.2961
21.89303 -0.959 0.3416
7.873358 -2.439 0.0181
1.180232 1.976 0.0533

0.2298156 -0.059 0.9532
1426614 0.433 0.6666



VARIABLE
Intercept

CONDTIONS QF TENURE
Heat Included in Contract Rent
Tenure Related to Landlord
Length of Tenure (log of months)

SIZE OF UNIT
.Square Feet per Room
Nurber of Bathrooms
Log (number of rooms)

UNIT QUALITY N
Average Evaluator Rating of Apt. Condition
Log of Building Age
Kitchen Equipnent Provided
Ar Conditioning Provided
No Heat 1n Unit
Humber of Hazards
Cordition of Common Halls
Amenities in Bathrooms
Amenities in Halls
Baiconies/porches/windows -
Amanities per room in other rooms

BUILDING TYPE
Single Family Detachad
Duplex or Two-Family House
Single Row Family House
Highrise

NEIGHBORKOOD
Rural Area
Commercial - Industrial Activities in Area
Absndoned Buildings (Evaluator)
Abandoned Buildings (Tenant)
Clesniiness of Surrounding Parcels
Scaled Median Owner Occup. Tract
Scaled Median Rent - Renter Occup. Tract

SAMPLE STRATUM

T R

Hovar Stratun

Observations

Degrees of Freedom

R2

Adjusted R2

Root Mean Square Error
Coefficient of Variation

POOLED HEDONIC RENT EQUATIONS
BY SITE (OMAHA)
CERTIFICATE PROGRAM

PARAMETER
ESTIMATE
179.0213

7.473261
-18.4447
-13.9706

0.0925243¢9
53.48317
85.27533

-17.2581
+5.52518
14.93457
446.80119

0

+46.3552

v 5,332903
-10.0227
-1.29456
+3.80136
-11.7844

-

13.49906
42.60216

26.5151
74.59106

9
-10.8342
25.0166
-25.5611
-4.0096
0.2420986
0.1853381

12.65193

81

54
0.7026
0.5539
38.377%4
12.51837

350

STANDARD T FOR HO:
ERROR PARAMETER=0
102.7323 1.743
3.432425 2.177
21,8887 0,843
5.738405 <2.426
8.2592372 0.357
19.60343 2.728
21.65552 3.938
21.48516 +0.303
15.43602 -0.358
?.073715 1.646
12.16951 3.846
22.15687 -2.101
6.036779 0.383
10.08217 -0.994
2.541281 -0.490
9.063844 -0.419
11.33765 +1.039
18.39199 0.734
22.6441 1.881
36.13042 0.734
38.21474 1.952
29.29 -0.370
18.95034 1.320
18.76065 -1.362°
7.980589 -9.502
1.029131 0.235
0.2775835 0.468
12.81065 0.988

PROB > |T|
0.0871

0.0339
0.4031
0.0186

0.7226
0.0086
0.0002

0.4253
0.7218
0.1056
0.0003

0.0403
0.3809
0.3246
0.56260
0.8765
0:3032

0.4661
0.0653
0.4662
0.0561

0.7129
0.1924
0.1787
0.6174
0.814%9
0.5072

0.3277



YARIABLE
Intercept

CONDTIONS QF TEMURE
Heat Inciuded in Contract Rent
Tenure Related to Landlord
Length of Tenure (log of months)

----------

Square Feet per Room
Rumbar of Bathrooms
Log (nedar of rooms)

UHIT GUALITY
Average Evaluator Rating of Apt. Condition
Log of Building Age
Kitchen Equipment Provided
Arr Conditioning Provided
Ho Heat in Unit
Mumber of Hazards
Condition of Commen Halls
Amenities in Bathrooms
Amenities in Halls
Baleonies/porches/windous
Amenities per room in other rooms

BUILDING TYPE
Single Family Detached
Duplex or Two-Family House
Sirgte Row Family House
Kighrise

HEIGHBORHOOD

Rural Area

Commercial - Industrial Activities in Area
Abendoned Builidings (Evaluator)

Absndoned Bujldings (Tenant)

Cleaniiness of Surrounding Parcels

Scaled Median Owner Occup, Tract

Scoled Median Rent - Renter Gccup. Tract

..............

Hover Stratum

Observations

Degrees of Freedom

R2

Adjusted R2

Root Mean Square Error
Coefficient of Variation

POCOLED HEDONIC RENT EQUATIONS
8Y SITE (PITTSBURGH)
HOUSING VOUCHER PROGRAM

PARAMETER STANDARD
ESTIMATE ERROR
-555.039 148.358
20.5311 4.025957
46,94787 46.11018
6.075658 8.4690981
1.298878 0.2234633
22,86032 17.66987
91.25276 27.33822
72.66964 19.56627
55.0812 15.02153
+24.9617 13.63767
-3.47209 16.07945
0 .
+20.7154 14.11574
-4,39522 8.297316
13.70718 10.41969
11.68% 15.47656
-13.5866 13.53049
15.97378 16.52624
-8.78936 25.9231
17.53779 25.55706
28.41717 21.13401
-2.0135 26.55648

0

-65.3438 52.37562
14.4064 22.68196
-18.3641 23.89177
-3.38306 7.014988
~0.708489 0.7903672
0.Q10287856 0.1820555
61.48493 14.02017
81
54
0.7170
0.5755
64, 234594
12.96007

351

T FOR HO:
PARAMETER=0
-3.741

3. 74
3.667
-1.430
-0.216

-1.468
-0.530
1.316
0.755
-1.004
0.967

-0.339
0.685
1.345

-0.076

-1.248
0.4635
~0.769
0,554
-0.896
0.057

4.385

PROB > |T|
0.0004

6.0001
0.3131
0.4873

0.8001
0.2013
0.0013

0.0005
0.0006
e.0727
0.8299

0.1480
0.5985
0,1939
0.4534
0.3198
0.3381

0.7359
0.4955
0.1844

0.9598

0.2176
0.5280
0.4455
0.5822
0.3740
0.9551

0.0001 .




VARIABLE
Intercept

CONDTIONS OF TENURE

Heat Included 1n Contract Rent
Tenure Related to Landlord
Length of Tiwre (log of months)

SIZE OF UNIT
Scuiare Feet per Room
Nurber of Bathrooms
{og (rumber of rooms)

UNIT QUALITY
Averzge Evaluator Rating of Apt. Condition
Log of Building Age
Kitchen Equipment Provided
Air Conditioning Provided
No Heat i Unit
Number of Hazards
Condition of Common Halls
Amenmities in Bathrooms
Mnenities in Halls
falconies/porches/windous
Avanities per room in other rooms

BUILDING TYPE
Single Femily Detached
Dupiex or Two-Family House
Single Row Family House
Highrise

NEIGHBORHOOD
Rurai Area
Commercial - Industrial Activities in Acea
Abardoned Buildings (Evaiuator)
Abardoned Butidings (Tenant)
Cleanliness of Surrounding Parcels
Scaled Median Owner Occup. Tract
Scaled Median Rent - Renter Occup. Tract

SAMPLE STRATUM
Hover Stratum

Observations

Degrees of Freedom

R2

Adjusted R2

Root Mean Square Efror
Coefficient of Variation

POOLED HEDONIC RENT EQUATIONS
BY SITE (PITTSBURGH)
CERTIFICATE PROGRAM

PARAMETER
ESTIMATE
43.69647

11.0373
4.133592
-7.58978

9.2629935
-11.8038
139.7363

+0.761323
13.75687
-21.2037
15. 74636
38.78734
-6.80401
ug 10.67112
T-2.64631
© 1730141
~4.08085
1.159928

-4.59606

+20.392
6.957208
+4.56499

]
14.91319
-10.7078
6.707144
-10.6964
1.232567

0.1187575

-6.38253

a3
55

0.46912
0.5320
36,0807y
11.6985%

352

STANDARD
ERROR
108.484

3.578395
30.30528
7.693523

0.1653321
20.98763
23,13032

15.50894
11.91544
11.61487
17.11254
43.33739
11.90401
5.346033
7.833746
15.069052
10.446083
14.13502

18.85103
17.93325
15.96745

12.8071

44.30976
24.99819
22.06025
6.838566
0.6220933
0.1198077

11.38685

T FOR HO:
PARAMETER=0

0.421

3.084
0.136
-0.987

1.591
+§.562
6.041

-0.049
1.155
-1.826
0.920
0.612
-8.572
1.996
-0.312
1.149
-0.390
0.082

-0.244
-1.137

0.436
-0.243

0.337
-0.428
0.304
-1.553
1.981
0.991

-0.561

PROB > |T|

0.6752

0.0032
0.8%20
0.3282

0.1174
0.5761
0.0001

0.9610
0.2533
0.0733
G.3615
0.5428
0.5699
0.0509
*0.7560
' 7 0.2556
0.6980
0.9349

0.8083
0.2604
0.6648
0.8051

0.7377
0.6701
0.7622
0.1262
0.0526
0.3259

0.5774



VARIABLE
Intercept

CONDTIONS OF TERURE
Heat Included in Contract Rent
Tenure Related to Landlord
tength of Tenure (log of months)

SIZE OF UNET
Square Feet per Room
Number of Bathrooms
Log (number of rooms)

UNIT QUALITY
Average Evaluator Rating of Apt. Condition
Log of Building Age
Kitchen Equipment Provided
Air Conditioning Provided
No Heat in Unit
Number of Hazards
Condition of Common Halls
Amenmities in Bathrooms
Amenities in Halls
Balconies/porches/windows
Amenities per room 1h other rooms

BUILDING TYPE
Single Family Detached
Duplex or Two-Family House
Single Row Family House
Highrise

NEIGHBORHKOOD
Rural Area
commercial - Industrial Activities i1n Area
Abandoned Buildings (Evaluator)
Abandoned Buildings (Tenant)
Cleanliness of Surrounding Parcels
Scaled Hedian Owner Occup. Tract !
Scaled Median Rent - Renter Occup. Tract

SAMPLE STRATUM

Mover Stratum

Observations

begrees of Freedom

R2

Adjusted R2

Root Mean Square Error
toefficient of Variation

POOLED HEDOMIC RENT EQUATIONS
BY SITE (SAH ANTONIO)
HOUSING VOUCHER PROGRAM

PARAMETER
ESTIMATE
-201.981

<1.19283
-40.8392
-3.02428

0.7459798
14.31261
155.0773

25.76835
3.984391
2.913924
-2.95427

-12.193
54.89977
15.65644
-2.95885
38.50857
16.93092
-93.6451

37.28602
-11.6278
0
0

0

37.32413
~32.4374
35.50958
19.01464
1.058688

0 006624108

-5.62617

84
58

0.7158
0.5835
47.2828
12.79665

353

STANDARD
ERROR
137.9446

2. 759476
38.09193
6.876407

0.2253504
13.06843
34.57763

21.35324
23.07466
8.481613
22.02661
21.36434
36.33288
11.88262
7.135237
33.05268
16.33169
51.95639

17.17728
29.17603

29.64486
37.08471
34.13213
10.20321
0.8748178
0.1887479

20.79089

T FOR HO:
PARAME TER=0
-1.464

-0.432
-1.072
-0.440

3.310
1.095
4.485

1.207
0.173
6.344
-0.134
-0.571
1.51%
1.318
-0.4%3
1.165
1.037
- -1.802

1.944
-0.399

1.25%
-0.875
1.040
1.864
1.210
0.035

-0.271

PROB > |T|
0.1485

0.6672
0.2881
0.6617

0.001&
0.2780
8.0001

0.2324
0.8435
0.7324
0.8938
0.5703
0.1362
0.1928
0.6799
0.2488
6.3042
0.0767

0.0567
0.6917

0.2131
0.3854
0.3025
0.0674
0.2311
0.9721

0.7877



POOLED HEDONIC RENT EQUATIONS
BY SITE (SAN ANTONIQ)
CERTIFICATE PROGRAM

PARAMETER STANDARD T FOR HO:

VARIABLE ESTIMATE ERROR PARAMETER=0 pROB > [T}

Intercept 13.50455 97.335244 0.139 0.8%02
CONDTIONS OF TENURE

Heat Included 1n Contract Rent 0.6794179 2.9094679 0.234 0.8143

Tenurs Related to Landlord -65.9663 27.52114 -2.397 0.0202

Langth of Tenure (log of months) 18.36401 5.332504 3,444 0.0012
SIZE OF UNIT

Square Fest per Room 0.5124812 0.2558124 2.003 0.0505

Nunber of Bathrooms 26.50157 9.059243 2.925 0.9051

Log (number of rooms) - 28.30188 24.3717 4,033 ¢.0002
UNIT QUALITY

Average Evaluator Rating of Apt. Condition -2.23778 17.8323% -0.125 0.5006

Log of Buriding Age -7.15151 7.584303 -0.943 0.3502

Kitchen Equipment Provided -&.35715 4.738826 ~0.943 0.3499

Air Conditioning Provided 12.13598 14.44873 0.840 0.4049

No Heat in Umit . -12.9519 14.21609 -0.799 0.4282

Number of Nazards -22.1205 13.91592 ~1.590 0.1181

Condition of Common Halls -0.975145 7.764273 -0.126 0.9005

Amenities in Bathrooms 0.3794557 5.819645 0.065 0.9483

Aneriities 1n Halls -41.3847 25.81311 -1.403 0.1151

Balconm es/porches/windows 4.25175 11.9046 0.357 0.7225

Amenities per room in other rooms -9.52712 32.82287 ~0.290 0.7728
BUILDING TYPE

Single Family Detached 15.73849 17.09927 0.92) 0.3617

Duptex or Two-Family House 7.240683 19.62768 0.369 0.7137

Single Row Family House -58.4579 4980967 -1.174 0.2460

Highrise 0 . . .
HEIGHBORKOQD

Rural Area 41.96921 38.44263 1.092 0.2801

Commercial - Industrial Activities in Ares 26.92311 17.08572 1.576 0.1213

Abandored Bm_ldings (Evaluator) -24.5743 34.96686 -0.703 0.4854

Abanda?ed Buildings (Tenant} 18.21244 27.43838 0.659 0.5129

Clesniiness of Surrounding Parceis =7.44879 6.519469 -1.143 0.2586

Scaled Median Owner Gccup. Tract 0.5983708 0.4732595 1.264 0.2118

Scaled Median Rent - Renter Occup, Tract -0.0301672 0.1144877 -0.263 0.7932
SAMPLE STRATUM

Mover Stratum 76.71475 19.99783 3.836 0.0003

Observations 7%

Degrees of Fresdom 59

R2 0.6832

Adjusted R2 0.5093

Root Mean Square Error 33.87374

Coefficient of Varation 9.504630

354



POQLED HEDONIC RENT EQUATIONS
8Y SITE (SEATTLE)
HOUSING VOUCHER PROGRAM

PARAMETER STANDARD T FQR HO:

VARIABLE ESTIMATE ERROR PARAMETER=0 PROB > |T|

Intercept 80.54846 175.2153 0.346 0.7310
CONDTIONS OF TENURE

Heat Included tn Contract Rent -6.95986 9.025624 -0.7714 0.4439

Tenure Related to Landlord -97.6653 58.13758 -1.680 0.0985

Length of Tenure (log of months} -3.61414 9.900447 -0.365 0.7185
SIZE OF UNIT

Square Feet per Room 0.4023357 0.3420208 1.176 0.2444

Humber of Bathrooms 32.75336 33.71459 0.971 0.3355

Log {rumber of rooms) 152.0381 36,7003 4,143 0.6901
UNIT QUALITY

Aversge Evaluator Rating of Apt. Condition 12.81719 29.79087 0.430 0.,6887

Log of Building Age -39,5405 25.18089 -1.570 0.1220

Kitchen Equipment Provided -0.967362 10.79798 ~0.090 0.9289

Air Conditioning Provided g . . .

Ko Heat 1n Unit -95.6899 76.21092 -1.256 0.2145

Hurber of Hazards -1.31308 24.81227 -0.053 0.9580

Condition of Common Halls 4.813384 7.272377 0.662 €.5107

Amenities 1 Bathrooms . ~2.T6654 8.253281 -0.335 0.7387

Amenities in Halls .-10.3912 18.73387 -3.555 0.5813

Balconies/porches/windows 0.7141202 10.64832 0.0587 0.9448

Amenities per room in other rooms 4.4346305 23.00485 8.193 0.8478
BUILDIKG TYPE

Single Family Detached 101.5238 33.395465 3.040 0.0036

fuplex or Two-Family House 36,44633 31.3555 1.162 0.2500

$ingle Row Family House 12.22102 50.47866 0.242 0.80%96

Kighrise 40,25429 34.94198 1.152 06,2542
HEIGHBORHOCO

Rural Ares 0 . . .

Commercial - Industrial Activities in Area -15.2979 ~31.93936 ~0.479 0.4338

Abandoned Buildings (Evaluator) R -13.835% 26.33539 -0.525 0.6014

Abandoned Buildings {Tenant) 33.2117¢9 25.08838 1.324 0.1910

Cleantiness of Surcounding Parcels -0.515857 10.26161 -0.050 0,9401

Scaled Median Owner Occup. Tract 0.8173431 1.002001 0.816 0.4181

Scaled Median Rent - Renter Gccup. Tract 0,7220966 0.3582629 1.961 0.0549
SAMPLE STRATUM

Hover Stratum 6.4734 22.72068 0.285 0.7768

Qbservations a3

Degrees of Freedom 56

R2 0.6507

Adjusted R2 0.4971

Root Meen Square Error 58.90132

Coafficient of Variation 149837

355



VARIABLE
Intercept

CONDTICNS OF TENURE
Heat Included tn Contract Rent
Tenure Related to Landlord
Length of Tenure (log of months)

SIZE QF UNIT
Square Feet per Room
Kunber of Bathrooms
Log (mmber of rooms)

UNIT QUALITY
Average Evaluator Rating of Apt. Condition
Log of Building Age
Kitchen Equipment Pravided
Air Conditioning Provided
No Heat in Unit
Number of Hazards
Condition of Common Halls
Amenities in Bathrooms
Amenities in Halls
Balconies/paorches/windows
Amenities per room in other rooms

BUILDING TYPE
Singte Fam ly Detached
Duplex or Two-Family House
Single Row Family House
Highrise

NEIGHBORHOOD

Rural Area

Commercial - Industrial Activities in Area
Abandened Buildings (Evaluator)
Abandoned Buildings (Tenant)
Cleant iness of Surrounding Parcels
Scaied Median Owner Occup. Tract
$caled Median Rent - Renter Occup. Tract

SAMPLE STRATUM

P P

Hover Stratum

OQbservations

Degrees of Fresdom

R2

Adjusted R2

Root Mean Square Error
Coafficient of Variation

]

POOLED HEDOMIC RENT EQUATIONS

8Y SITE (SEATTLE)

CERTIFICATE PROGRAM

PARAMETER STAKDARD
ESTIMATE ERROR
-65,9512 162.9681
-26.1138 8.164808
0 .
-2.67706 9.204973
0.7630936 0.3207826
55.19374 29.54582
165.4857 36.64611
-0,252455 25.67436
20.68058 22.6575%
+2.21577 11.88956
. -69.231 77.10492
+14.1582 65.12005
4. 793119 20.52563
4.571827 5.715802
. 91947749 9.752981
2.07414 14.52677
-1,27707 11.61381
~14.0186 20.55463
37.0717M1 28.79258
- 32,4234 30.33059
14.19332 35.17813
75.86845 38.04405
] .
+34.5497 25.09855
35.37275 28.82948
-29.6281 27.75958
6.561098 7.596404
. +0,93352¢6 0.9317406
_ -0.100597 0.3062855
&.1297387 21.18754
78
51
8.7570
0.5284
§3. 13171
14,3403

356

T FOR HO:
PARAMETER=0
-0.405

-3.198
-0.291

-0.010
0.913
-0.186
-0.898
-0.217
0.234
0.800
1.020
0.831
+0.110
-0.682

1.288
<1.069
0.392
1.994

=1.377
1.227
-1.067
0.884
+1.002
-0.3¢8

0.28¢%

prog8 > |T|
¢.46874

0.0024

0.7724

0.0211
0.0675
0.5001

0.9922
0.3857
¢.8529
0.3735
0.8288
0.8163
0.4275
6.3126
0.4098
0.9129
0.4583

0,2037
0.2901
0.6945
0.0515

0.1747
0.2255
0.2%09
0.317
0.3211
0.7439

0.7735




VARIABLE
intercept

CONDITIONS OF TENURE
Heat included 1n Contract Rent
Tenure Related to Landlord
Length of Tenure (log of months)

SIZE OF UNIT
Squara Fest per Room
Nurber of Bathrooms
Log (number of rooms)

UNIT QUALITY .
Average Evaluator Rating of Apt. Condition
Log of Building Age
Kitchen Egquipment Provided
Afr Conditioning Provided
No Heat 1n Umit
Number of Hazards
Condition of Common Halls
Amenities 1n Bathrooms
Amenities 1n Halls
Balconies/porches/windows
Amenities per room in other rooms

BUILDING TYPE

""Single Family Detached
buplex or Two-Family House
Singte Row Family House
Highrise

NEIGHBORHOOD
Rural Area
Commercial - Incustrial Activities in Area
Abandoned Buildings (Evaluator)
Abandoned Buildings (Tenant)
Cleanliness of Surrounding Parcels
Scaled Median Owner Occup. Tract
Scaled Median Rent - Renter Occup. Tract

SAHPLE STRATUM

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

Mover Stratum

QOhservations

DQegrecs of Freedom

R2

Adjusted R2

Root Mean Sguare Error
Coefficient of Variation

POOLED HREDONIC LOG RENT EQUATIONS
8Y SITE (ATLANTA)
HOUSING VOUCHER PROGRAM

PARAMETER STANDARD
ESTIMATE ERROR
5.11268 0.3129968
0.02813258  0.007970682
-0.304141 0.1125874
-0.0563676 0.02289949
0.001249305  0.0003966433
0.418719 004477123
0.3624658 0.07662046
8.01154733 0.03875251
0.04006548 0.04909528
-0,0243681 0.02893882
+0.0340699 0.03387979
0 .
-0,0133049 0.02551002
0.02043248 0.02411276
0.049037%8 6.01494887
0.009127913 0.03444593
-0.0321568 0.02352985
0.04864121 0.05311041
0.1918114 0.04806126
0 )
01574462 0.08605717
¢ .
0 .
801359098 0.04156433
0.008504932 0.07295633
-0.10217 0.07280387
-0,0278455 0.02741678
-0.00624975 0002141288
-.0000428627  0.0003360557
0.04781572 0.05074644
YE
50
0.8546 '
0.7819
0.09448156
1.575713

357

T FOR HO:
PARAMETER=0

16.335

3.530
-2.701
+2.462

3.150
2.652
4.731

0.298
0.816
0,859
-1.006

-0.522
0.847
3.281
0.265

-1.367
0.916

3.991
1.830

0.327
0.117
-1.403
-1.016
-1.985
-0.128

0.942

PROB > |T]

0.0001

0.0009
0.0094
0.0173

0.0028
0.0107
0.0001

0.7570
0.4183
0.3943
0.3194

0.6043
0.4008
g.001¢9
0.7%921
0.177¢9
0.3641

0.0002

0.0732

0.7450
0.%9077
0.1667
0.3147
0.0527
0.8990

0.3506



VARJABLE
Intarcept

CONDITIONS OF TENURE
Keat Included 1n Comtract Rent
. Tenure Related to Landlord
Length of Tenure (log of months)

SIZE OF UNIT
Square Feet per Room
Nuxber of Bathrooms
Log (mumber of rooms)

UNIT QUALEITY
Average Evaluator Rating of Apt. Condition
Log of Building Age
Kitchen Equipment Provided
-Ar Conditioning Provided
No Heat in Unit
Number of Hazards
Condition of Common Halls
Amenities in Bathrooms
Amenities in Halls
Balconies/porches/windows
Amenities per room in other rooms

BUILDING TYPE
Single Family Detached
Duplex or Two-Family House
Single Row Family House
Highrise

NEIGHBCRHKOOD
Rural Area
Commercial - Industrial Activities in Areg
Abandoned Builidings (Evaluator)
Absndoned Buildings (Tenant)
Cleanliness of Surrounding Parcels
Scaled Median Owner Occup. Tract
Scaled Median Rent - Renter Occup. Tract

SAMPLE STRATUM

Mover Stratim

Ohservations

Degrees of Freedom

R2

Adjusted R2Z

Root Mesn Sguare Error
Coefficient of variation

POOLED KEDONIC LOG RENT EQUATIONS
BY SITE (ATLANTA)
CERTIFICATE PRUGRAM

PARAMETER STANOARD
ESTIMATE ERROR
5.133742 0.2784385
+0.00709122 0.01085307
0 .
-0.0751045 0.02970703
0.001224241 G.0008505474
0.06825339 0.04369867
0.44662 0.09762419
0.01487713 0.05352945
0.04582071 0.04291572
0.04571211 0.02876944
0.01355336 0.04463262
] .
-0.0271278 0.03408335
0.01275433 0.02444844
0.04267208 0.03249615
+0.0338137 0.04738745
0.001085479 0.02865343
0. 04046475 0.85390115
+0.01174104 0.0620128
0.03212665 0.06830232
~0. 179606 0.1143482
g .
e .
+0.02461835 0.04747039
0.003261817 0.05357201
-0.0171982 0.05132904
-0.0441245 0.03380988
+0.00645373 0.00412745%
, 0000231791 G.0005698773
~0.0174907 0.05580255
w7
52
0.6903
0.5414
0.1124252
1.906268

358

T FOR HO:
PARAMETER=0

18.438

-0.453
-2.528

-0.352
0.060
-0.335
+1.305
-1.612
0.040

+0.313

PROB > |T|

0.0001

0.5168
0.0145

0,08355
0.1244
0.8001

0.7822
0.2803
0.1181
0.7626

0.4556
- 0.6041
0.1949
0,4787
0.9699
0.4562

0.8506
0.é401
0.122¢4

0.5836
0.9526
0.7389
0.1976
0.1130
0.9524

0.7552



VARIABLE
intercept
CONDITIONS OF TENURE

Heat Included 1n Contract Rent
Tenure Related to Landlord
Length of Tenure (log of months)

SI1ZE OF UNIT !

T L L]

Squars Fest per Room
Number of Bathrooms
‘Log (number of rooms)

UNIT QUALITY

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

Average Evaluator Rating of Apt. Condition

Log of Building Age
Kitehen Equipment Provided .
Air Conditioning Provided
No Heat 1n Unit
Number of Hazards
Condition of Common Halls
Amenities 1n Bathrooms

, Amenities 1n Halls
Balconi es/porches/windows

Amentities per room in other rooms

BUILBING TYPE

.. Single Family Detached
Duplex or Two-Family House
Single Row Famly House
Highrise

NEIGHBORKOOD

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

Rural Ares

Commesrcial - Industrial Activities in Area

Abandoned Buridings (Evaluator)
Absndoned Buildings (Tenant)

Cleanliness of Surrounding Parcels

Scaled Median Owner Cccup. Tract

Scaled Median Rent - Renter Occup. Tract

SAMPLE STRATUM

- Mover Stratum

Observations

Degrees of Freedom

R2

Adjusted R2

ROOT Mean Square Error
Coefficient of Varmation

POOLED HEDONIC LOG RENT EQUATIONS
BY SITE (LOS ANGELES)
HOUSING VOUCHER PROGRAM

PARAMETER STANDARD T FOR HG:
ESTIMATE ERROR PARAMETER=0
3.134291 0.4083054 12.575
-3.00167502 0.01952845 -0.085
0.06186734 0.09114923 0.47%
-0.0396566 0.02899226 -1.348
0.0018919%1 0.0009483746 1.995
0.07240026 0.05303716 1.369
0.6785017 0.1144373 5.936
0.05213366 - 0.04581484 0.792
+0.030354 0.05622331 -0.540
0.03344051 0.03938284 0.849
0.02583199 0.07732372 * 0.334
0.03356146 0.1723367 0.311 |
-0.00932436 0.04781528 -0.195
6.0515%094 0.02438349 2.073
-0,0373949 0.02348221 -1.592
--0:0222978 0.0385642 -0.578
0.08961018 0.03912804 2.290
<0, 144395 0.1113726 T -1.296
0.08720295 0.05667635 1.53%
0.08033748 0.07078%921 1.135
-0.117496 0.1139485 -1.031
0.1984436 0. 1941801 1.022
0 . -
~ 0.1844986 0.181794¢9 1.016
0.0311387 0.09781836 0.318
0.93025235 0.0939014 0.322
+0.0438618 0.03447208 -1.853 7
+0.000242216 0.002374918 -0.102
-0.000292343 0.0006845958 -0.427
0.04434488 0.06147135 0.721
84
Sé
0.7173
0.5767
0.150934¢%
2.403418
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PROB > [T|

0.0001

0.9320
0.5001
0.1768

0.0509
0,1765
0.0001

0.4316
0.5914
0.3994
"0.7396
0.7571
0.8461
0.04628
0.1169
0.5654
0.0258
0.2001

0.1295
0.2513
0.3069
0.33112

0.3140
0.7514
0.7485
0.06%92
0.9191
0.6710

0.4737



POOLED HEDONIC LQG RENT EQUATIONS
BY SITE (LOS ANGELES)
CERTIFICATE PROGRAM

' PARAMETER STANDARD T FOR HO:
VARIABLE ESTIMATE ERROR PARAMETER=0 PROS > |T|.
[ntercept 5.127798 0.3542302 14,476 0.0001
CONDITIONS OF TENURE
Heat Included 1n Contract Rent 0.0226%043 0.0135558 1.674 0.0995
Tenure Retated to Landlord - 0 .. . .
Length of Tenure {leog of months) - -0.0421306 0.02417924 -1.742 0.0848
SIZE OF UNIT
Square Feet per Room 0.001164955  0.0006454521 1.805 . T0.076
Nunber of Bathrooms 0.1230254 0.04296401 2.853 0.0059
tog (mrmber of rooms) - 06180744 0.0745079% 8.295 - 9.0001
UNIT QUALITY ’ .
tesssirsamnn « ..
Aversge Evaluator Rating of Apt. Condition 0.09094593 0.05142982 1.769 0.0823
Log of Building Age -0.922218 0.04283492 -0.519 0.6050
Kitchen Equipment Provided +0.0385963 0.025498568 -1.435 0.1567
Air Conditioning Provided 0.1069061 0.04601999 2.323 0.0238
No Heat in Unit 1} . . . .
Number of Hazards 0.04024304 0.02689236 1.496 0.1401
Cordition of Common Halls +(.0133998 0.01952551 -0.686 - 0.4953
Arenities in Bathrooms -0.019357 0.02015778 -0.962 0.3400
| Amenities 1n Halls ~0.0238539 0.02803324 -0.851 - 0.3984
i Balcontes/porches/windows . 0.01882049 0.02584033 0.728 0.4694
| Anenities per room in other rooms +0.00806995 0.04938998 . -0.163 0.83708
BUILDING TYPE ' T
Single Family Detached ~0.00791292 0.04603254 -0,172 0.8541
Duplex or Two-Family House -0.0251285 0.04915985 -0.511 0.6112
Single Row Family House 0.07095089 0.157611 ) 0.450 0.8543
Highrise . 0 . - *e,
NE1GHEORKOOD o
Rural Area 0 . . .
Commercial « Industrial Activities in Area ~0.0820004 0.05295221 -1.318 0.1927
Abandoned Buildings (Evaluator) -0.02878 0.05689685, -0.506 0.6149
Abandoned Buridings (Tenant) «0.0495009 0.0459111. , . -1.078 0.2855
Clesntiness of Surrourding Parcels -0.0162666 0.02451582 -0.613 i -0.5420
Scaled Median Owner Occup. Tract -0.00165697 0.802361981 ~0.702 - 0.4858
Scaled Median Rent - Renter Occup. Tract -0.000578805 0.0005351826 -1.082 - . .2840
SAMPLE STRATUM * )
Mover Stratum 0.02228125 0.03891161 0.573 0.5692
Observations 82
Degrees of Freedom 57 .
R2 0.79%0
Adjusted R2 0.7108
Root Mean Square Error 0.1133704
Coafficient of Variation 1.807965
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POOLED HEDONIC LOG RENT EQUATIONS
BY SITE (MINNEAPOLIS)

HOUSING VOUCHER PROGRAM

PARAMETER STANDARD
VARIABLE - ESTIMATE ERRCR
Intercept 4.695228 0.3929042
CONDITIONS OF TENURE
Heat Inciuded i1n Contract Rent -0.0194282 0.009060252
Tenure Related to Landiord * 0.2117379 0.1592938
Length of Tenure (log of months) -3.038%472 0.0179780¢9
SIZE OF UNIT R .
Square feet per Room : L 0. 002273&24 0.0007628792
Number of Bathroows 0.2024778 £2.05183418
Log (mumber of rooms) 0.5150455 0.09236325
UKIT GUALITY o
Avcrago Evaluator Rating of Apt. Condition " 0.1228567 0.0655849%
Log of Building Age 0.01432594 0.05026372
Kitchen Equipment Provided -0.00863165 0.01621293
Air Conditioning Provided - +0.0226744 0.05716937
No Heat 1n Unit - ’ 0 .
Number of Hazards o 0.1214808 0.05208617
Condition of Common Halls -0.00177821 0.01514597
Amenities in Bathrooms : -0.0342537 0.01991358
Amenities in Halls R ¢.0678221 0.06345728
Balconies/porches/windows v 0.004329227 0.01622754
Amenities per room in other rooms +0.0713951 0.04829033
BUILDING TYPE ” N
single Family Detached 2 . -0.195618 0.1060549
~- Duplex or Two-Family House ' -0.0123023 0.08108527
Singile Row Family House . -3.189244 0.08557834
Highrise -0.0588999 0.1189868
NEIGHBORHOOOD
Rural Ares 0.03302718 0.04952829
Commercial - incustrial Acnvttlu in Area -0.109041 0.06678203
Abandoned’ Buildings (Evaluator) -0.0271682 0.1281207
Abandoned Bin ldings (Tensnt) 5% 0. 169935 0.1830273
- Clesntiness of Surrounding Parcels -0.0175448 0.01447926
Scaled Median-Owner Occup. Tract -0.00191181 0.001675911
Scaled Median Rent - Renter Occup. Tract -8.000224728 0.0005268079
SAMPLE STRATUM
Mover Stratum 0.0009899373 0.03842627
QObservations 73
Degrees of freedom 45
R2 0.7970
Adjusted R2 0.6707
Root Mesn Square Error 0.09190877
Cowfficient of variation 1.50223
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T FOR HQ:
PARAMETER-O

11.950

-2.144
1.329
-2.166

1.873
0.283
-0.535
-0.397

2.337
-0.117
-1.720

1.069

0.267
~1.478

-1.844
-0.152
-2.21
-0.495

0.667
-1.633
-0.212
-0.928
-1.239
-1.141
-0.427

0.026

PROB > [T}~

0.0001

0.0374
0.1905
0.0356

0.0045
0.0003
0.0001

T 0.0675
0.7769
0.5950
0.6935

g.023%9
g.9071
0.0923
0.2909
0.7909
0.1463

0.0717
0.8801
0.0321
0.6230

0.5083
0.1095
0.8330
0.3581
0.2216
0.2600
0.6717

0.97%6




POOLED HEDONIC LOG RENT EQUATIONS
BY' SITE (MINNEAPOLIS)
CERTIFICATE PROGRAM

-

VARIABLE

Interceapt
CORDITIQNS OF TENURE

Heat Included in Contract Rent
Tenure Related to Landlord - ¢
Length of Tenure (Log of months)

SIZE QF UNIT
Square Feet per Room
. Number of Bathrooms
" Log (nunber of rooms) T, s

UNIT QUALITY
Average Evaluator Rating of Apt. Corndition
Log of Building Age .
Kitchen Equipment Provided = .
Air Conditioning Provided - -
No Heat in Ynit
Number of Hazards
Condition of Common Halls
Amentties in 8athrooms -
Amenities in Halls -
Baiconies/porches/windows
Amenities per room in other rooms

BUILDING TYPE
Single Family Detached
Duplex or Two-Family House
. ‘Single Row-Family House
. Highrise

NEIGHBORHOOD
Rural Area
" Commercial - Industrial Activities in Area
- Abandoned Buildings (Evaluator)
Abandoned Buildings (Tenant)
Cleaniiness of Surrounding Parcels
Scaled Median Owner Occup. Tract -
Scaled Median Rent - Renter Occup. Tract

SAMPLE STRATUM

Mover Stratum

Observations

Degrees of Freedom

R2

Adjusted R2 ;
Reot Mean Square Error

Coefficient of Variation -

362

PARAMETER STANDARD
ESTIMATE ERROR
5.187114 0.4180698
0.01760714 0.00848946
-0.175791 0.05715818
-0.0161443 0.01704682
0.001880336  0.0005614682
-0.0253789 0.0691612
0.2931039 0.07855463
0.06550098 0.0747972
-0.0552257 0.02770633
+0.000122156 0.01764076
0.009641526 0.05442124
. 0 .
_ 0.08888531 9.1001452
' T -0.0172046 0.01186172
' -0.00225764 0.02094951
0.08060612 0.04541062
£0.0159333 0.01937548
4.05075012 0.09592086
_0.09119293 0.06797076
0.02416377 0.07111608
0 .
. +0.34576 0.08749107
0.06270593 0.1030342
0.035768 0.07311382
0 .
0.1205875 0.1333534
-0.0064003% 0.01507%53
0.001917614  0.002565714
«0.0008058104 0,0006453084
0.01488261 0.03502008
7%
48
9.7901
0.6765
0.09436086
1.56779

T FOR HO:
PARAMETER=0

12.407

2.074
-3.076
-0.947

3.349
-0.367
3.731

0.876
-1.993
-0.007

0.177

0.888
~1.450
-0.108

1,775
-0.822

0.529

1.342
G.340

-3.952

0.609
0.489
0.979

042 -

S0
1,269

0.425

PROB > |T]

0.0001

0.0435
- 0.0035
0.3484

wt

-

0.0016
0.7153
. 0.0005

0.3855
0.051¢
0.9944
" 0.8601

0.3792
0.1534
_ 0.9746
0.0822
0.4149
0.5992

. 0.1868
6.7355

. 0.0003

+

_ 0.5457
0.6269

. 0.3324
0.6731
0.4585

*0.2178

T 0.6728



VARIABLE
Intercept

CONDITIONS OF TENURE
Reat Included tn Contract Rent
Tenure Related to Landlord
Length of Tenure (log of months)

SIZE OF UNIT

Square Feet per Room
Number of Bathrooms
Log {runber of rooms)

URIT QUALITY
Average Evaluator Rating of Apt. Condition
Log of Building Age
Kitchen Equipment Providad
Air Conditioning Provided
No Heat 1n Umit
Number of Hazards
Condition of Common Halls
Amenities 1n Bathrooms
Amenities in Halls
8alconies/porches/windous
Amenities per reom in other rooms

BUILDING TYPE

Single Family Detached
Duplex or Tuc-Family House
Single Row Family House
Highrise

REIGHBORKOOD

Rural Ares

Commercial - Industrial Activities in Area
Abandoned Buildings (Evaluator)

Abandoned Buildings (Tenant)

Cleanliness of Surrcunding Parcels

Scaled Median Owner Occup. Tract

Scaled Median Rent - Renter Qccup. Tract

SAMPLE STRATUM
Mover Stratum

Obsarvations

Degrees of Freadom

R2

Adjusted /2

Root Mean Square Error
Coefficient of Variation

POOLED HEDONIC LOG RENT EQUATIONS

BY SITE (MONTGOMERY)
HOUSING VOUCHER PROGRAM

PARAMETER STANDARD T FGR HO:
ESTIMATE ERROR PARAMETER=0 PROB > |7
4,610817 0.5167256 8.923 0.0001
0.001722585 0.01140487 0 151 0.8807
-0.0531376 0.14269564 -0.372 9.7115
+0.0495735 0.02448739 -2.025% 0.0455
0.0005683835 0.001105549 0.514 0.5099
-0.0147351 0.04307127 -0.342 0.7340
0.4021734 0.1389704 2.894 0.0061
0.0353578% 0.0802498 0.441 0.6618
0.09569507 0.04561834 2.098 0.0421
<0.00341286 0.0246932 -6.138 0.8508
0.1567376 0.03609476 2.794 0.0079
1] . . .
0.3381347 0.09463564 3.573 0.0009
0.01892854 0.02384986 0.796 0.4320
0.05452696 0.02672288 2.040 0.0478
0,04028149 0.0408756 0.985 0.3302
-0.0127676 0.03099426 -g.412 0.6825
-0.12732 0.04273323 -2.984 0.0048
0.2170561 0.1250273 1.736 9.0901
« 0.1958524 0.1286254 1.523 0.1355
0.03609453 0.07951423 0.454 0.6523
-0.00603117 0.0871833¢% -0.069 0.94352
-0.287687 0.2163654 -1.330 0.1910
+0.506042 0.1438866 -3.517 g.00M
+0.296437 0.1890744 <1.568 0.1246
0 . . .
0.05674903 0.07731077 0.873 6.3878
0.0028356459 0.00159547 1.778 0.082¢9
0.0008594738 0.0005686213 1.150 0.2528
0.08015128 0.05099819 1.572 0.1237
68
4
0.8246
0.7090
0.1239400
1.952794

363




POOLED HEDONIC LOG RENT EQUATIONS
BY SITE (MONTGOMERY)
CERTIFICATE PROGRAM

PARAMETER
ESTIMATE

VARIABLE
Intercept
CONDITIONS OF TENURE

Heat Included 1n Contract Rent
Tenure Related to Landlord
Length of Tenure (locg of months)

SIZE OF UNIT
Square Feet per Room
Number of Bathrooms
Log {number of rooms)

UNIT QUALITY
Average Evalustor Rating of Apt. Condition
Log of Building Age
Kitchen Equipment Provided
Air Conditioning Provided
No Heat in Unit
Number of Hazards
Condition of Common Halls
Amenities in Bathrooms
Amenities in Halls
Balconies/porches/windows
Amenities per room in other rooms

BUILDING TYPE
Single Family Detached
Duplex or Two-Family House
Single Row Family House
Highrise

NE1GHBORHOOD
Rural Area
Comnercial - Industrial Activities in Area
Aberdoned 8uildings (Evaluator)
Abardioned Buildings (Tenant)
Cleanliness of Surrounding Parceis
Scaled Median Owner Occup. Tract
Scaled Kedian Rent - Renter Occup. Tract

Mover Stratum

Observations

Cegreas of Freedom

R2

Adjusted R2

Root itesn Square Error
Coefficient of Variation

5.058574

STARDARD
ERROR

0.3796742

0.00682181% 0.006714226

+0.222237
-0.036248

0.1093595
0.02190065

0.001863037  0.0007913518

364

0.05270577 0.02963642
0.351902 0.07919304
0.02567857 0.06302445
0.04537532 0.03465613
-0.0314357 0.02264544
0.08601658 0.03642117
0 .
-0.056646 0.05434873
-0.0285767 0.01965089
0.00737716 0.02528275
. +0.0930217 0.03208536
0706575719 0.02302088
0.03368094 0.0327272
-0, 175945 0.06100603
-0.13925 0.07631352
-0.24367 0.07384721
0.06344818 0.07270826
0.4036482 0. 1467819
0.2452627 0.1792772
0.0587943 0.08781485
-0.0522136 0.127188
0.04296515 0.02654709
-0.000314059  0.001507258
0.00019745  0.0004022621
0.07471749 0.03799534
a1
53
0.7385
0.5004
0.1082945
1.712%51

T FOR HO:
PARAMETER=(

13.323

+2.884
-1.825
-3.300

0.873

2.730
1.358
0.57C
-0.4171
1.618
-0.208
0.491

1.966

pROS > |T|
0.0001

0.3142
0.0472
0.1038

0.0223
0.0811
0.0001

0.6853
0.1961
0.1676
0.0219

0.3020
0.1504
0.7716
0.0054
0.0061
0.3081

0.0057
0.0737
9.0017
" 0.3868

0.0081%
0.1771
0.5061
0.5831
0.1115
0.8357
0.6255

0.0545



POQOLED HEDONIC LOG RENT EQUATIONS
BY SITE (NEW YORK)
HOUSING VOUCHER PROGRAM

PARAMETER STANDARD
YARIABLE ESTIMATE ERROR
Intercept 4.968258 0.5468672
CONDITIONS OF TENURE
Heat Included 1n Contract Rent -0.0224229 0.03635373
Tenurs Related to Landlord 0.1909011 0.2001321
Length of Tenure (log of months) -0.00573358 0.04188547
SIZE OF UNIT
Square Fest per Room . 00005630361 0.001157076
Number of Bathrooms 0.1852389 0.16234634
Log (munber of rooms) 0.7189028 0.188333
UNIT QUALITY
Average Evaluator Rating of Apt. Condition 0.03446714 0.07583731
Log of Building Age -0.0527192 0.67035813
Kitchen Equipment Provided 0.1258258 0.174375
A Corditioning Provided 0.05445087 0. 1444655
No Heat in Umit 0.3725005 0.2258263
Nunber of Hazards 0.014346825 0.0741034%9
Corditien of Common Halls 0.018594617 0.03366113
Amenities in Bathrooms 0.030751 0.049539409
Amenities in Halls 0.02805415 0.03997862
Balconies/porches/windows £.061000836 0.05340018
' Amenities per room in other rooms 0.083356077 0.102898
BUILDING TYPE
Single Family Detached 0 .
Duplex or Two-Family House -0.0741649 0.116672
§ingle Row Family House 0.2874379 0,2453116
Highrise -0.0730772 0.06327011
NE I GHBORHOOD
Rural Area 0 .
Commercial - Industrial Activities in Area 0 .
Abandoned Buildings (Evailustor) 0.05515368 0.09619884
Absndoned Buildings (Tenant) 0.005281897 0.099828
Cleanliness of Surrounding Parcels 0.004187783 0.02735783
Scaled Median Owner Occup. Tract -0.00171461 0.004499755
Scaled Median Rent - Renter Occup, Tract -0.000392661 0.0005292729
SAMPLE STRATUM
Mover Stratum 0.2032282 008764445
Observations 80
Dagrees of Freedom 54
R2 0.6345
Adjusted R2 0.4585
Root Mean Square Error 0.1939915
Coefficient of Variation 3.231684

365

T FOR HO:
PARAMETER=0

9.085

-0.617
0,954
-0.137

0.04%
1.141
3.817

« 0.457
-0.749
6.720
0.377
1.650 |
0.19%
0.552
9.621
0.702 .
0.187
0.326

-0.636
1.172
-1.155

0.573
0.053
0,153
-0.365
-0.742

2.319

PROB > |T|

0.0001

0.5400
0.3444
0.8916

0.9410
0.25%0
0.0004

0.6494
0.4549
0.4749
0.7077
0.1049
0.8470
0.5829
0.5374
0.4859
0.8526
0.7456

0.5277
0.2445
0.2532

0.5688
0.9530
0.8789
0.7167
0.4614

0.0242




VARIABLE
Intercept

CCNDITIONS QF TENURE

Heat Included in Contract Rent
Tenure Related to Landlord
Length of Temure (log of months)

SI1ZE OF UNIT

L T T T N

Square Feet per Room
Nurmber of Bathrooms
Log (murber of rooms)

UNIT QUALITY

Aversge Evaluator Rating of Apt. Condition

Log of Building Age

Xitchen Equipment Provided

Air Conditioning Provided

No Heat 1n Uit

MNumber of Hazards

Condition of Common Halls
Amenities in Bathreoms

Amenities in Halls
Balconies/porches/windows
Amenities per room in other rooms

BUILDING TYPE

Single Family Detached
Duplex or Two-Family House
Single Row Family House
Highrise

NEIGHBORHOOD

Rurat Area
Commercial - Industrial Activities in Area
Abandoned Buildings (Evaluator)
Abzndoned Buildings (Tenant)
Cleantiness of Surrounding Parcels

- Scaled Median Owner Occup. Tract
Scaled Medisn Rent - Renter Occup. Tract

SAMPLE STRATUM

Chservations

Degress of Freedom

RZ

Adjusted R2

Root Mean Square Error
Coefficient of Varfation

POCLED HEDONIC LOG RENT EQUATIONS
BY SITE {NEW YORK)

CERTIFICATE PROGRAM

PARAMETER STANDARD
ESTIMATE ERROR
6.398211 0.4840152
0.06274293 0.0257754%
6.006815339 0.10912%9
-0,0856696 0.03008214
-,0000252752  0.000437B751
0.0670253¢ 9.1177703
0.006420473 0.1226365
-0.0267545 0.04935957
-0.120965 0.07886965
-0.11569 0.2165988
-0.101633 0.1179314
0 .
-0.00436423 0.0425673%
0.01225375 0.02549143
0.02242356 0.0458669
-0,0204502 0.02655611
601137811 0.05462139
0.002539173 0.0753452
0.07387734 0. 1842201
0.03485928 0.09959985
0 .
-0.0316149 $.05165942
0 .
-0,182717 0.2290878
0.02973518 0.1012539
-0.0161773 0.1005933
+0.0133531 0.02963784
- 0000540092 0.003276925
0.0004870356  0.0005369785
0.009647727 0.05433375
'
51
0.5582
0.3329
0.14181%7
2.40571%
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T FOR HO:
PARAMETER=0

13.219

2.434
0.062
-2.848

-0.950
0.569
6.052

-0.542
<1.534
-9.534
+0.862

-0.103
0.481
0.489

-0.770
0.208
0.03%

0.401
4.370

-0.612

-0.798
0.294
-0,141
+0.452
-0.020
0.870

0.165

PROB » JT|

0.0001

0.0185
0.9504
0.0063

0.9585
0.5718
0.9585

0.5%902
0.1313
0.5954
0.3928

0.9187
0.6328
0.6270

0.8358
0.9727

0.59G1
Q.7129

'0.5433

0.4288
0.7702
0.3886
0.46533
0.9845
0.3885

0.8693



VARIABLE
Intercept

CONDITIONS GF TENURE
Heat Included 1n Contract Rent
Tenure Related to Landlord
Length of Tenure (log of months)

SI1ZE OF UNIT
Square Feet per Room
Number of Sathrooms
Log (rumber of rooms)

UNIT QUALITY
Average Evalustor Rating of Apt. Condition
Log of Building Age ’
Kitchen Equipment Provided
Air Conditioning Provided
No Heat in Unit
Number of Hazards
Condition of Common Halls
Amanities in Bathrooms
Amenities in Halls
Balconies/porches/windows
Amenities per room in other rooms

BUILDING TYPE
Single Family Detached
Ouplex or Two-Family House
Single Row Family House
Highrise

NEIGHBORHOOD
Rural Area
Commercial - Industrial Activities 1n Area
Abandoned Buildings (Evaiuator)
Abandoned Suildings (Tenant)
Cleaniiness of Surrounding Parcels :
Scaled Median Owner Occup. Tract
Scaled Median Rent - Renter Occup.” Tract

SAMPLE STRATUM

cssaaseaRssmne

Hover Stratumy

Chservations

Degrees of Fresdom

R2

Adjusted R2

Root Mean Square Error
Coefficient of Variation

POOLED HEDONIC LOG RENT EQUATIONS

BY SITE (OAKLAND)
HOUSING VOUCHER PROGRAM

o,

PARAMETER STANDARD
ESTIMATE ERRCR
'4.766886 0442246
0.04317007 0.01540332
. 0 )
-0.0355507 0.01892488
0.002361017  0.0007861625
0.1097613 0.0584149%
0.6599156 0. 06600992
0.01613408 0.081546066
. -0.0415733 0.04410042
-0.00639943 0.03143095
0.211842 0.1522511
0.03592041 0.07661417
-0.00288629 0.03735783
-0.0153214 0.02714769
0.01550129 0.03249646
-0:0228001 0.0339476
0.004673152 0.03157317
-0.152641 0. 04935036
0.1506644 0.04883106
0.04552937 0.04507696
6 )
0 .
.. 0 ..
©-0.126595 0.08474821
0.09158164 0.05014079
-0.101493 0.05130077 .
. 0.07561239 0.04202271
0200219004 0.002626065
0.0003714947  0.0006675372
0.05827329 0.04000967
gs
&
0.8497
. 0.7870
- 0.1267923
2.003376

367

T FOR HO: .
PARAMETER=0 PROB > |T|
10.779 0.0001
2.803 . 0.0068
-1.879 0.0652
3.003 1.0039
1.879 9.0651
$.997 0.0001
0.198 ' 0.8438
.6.902 - 0.3708
-0.204 0.839%
1.391 0.1692
0.469 0.6409
-0.077. 0.9387
-0.564 0.5746
0.477 0.6351
-0.672 0.5064
0.148 0.8827
-3.088 0.0030
3,085 . 0.0031
1,910 0.3165
-1.494 " 0.1405
1.826 0.0728
-1.978 0.0525
1.799 0.0770
-0.835 0.4073
0.557 0.5799
1.457 0.1504




POOLED HEDOHIC LOG RENT EQUATIONS

VARIABLE
Intercept

CONDITIONS OF TEMWRE
Heat Inciuded 1n Contract Rent
Terure Related to Landlord .
Length of Tenure (log of months)

SIZE OF UNIT
Square Feet per Room
Number of Bathrooms
Log {rmuber of rooms)

UNIT QUALITY
Aversge Evaluator Rating of Apt, Cdndition
Log of Building Age
Kitchen Equipment Provided
Air Conditioning Provided
No Heat in Umit
Number of Hazards
Corddition of Common Halls
Amenities in Bathrooms
Amenities in Halls
Balconies/porches/uwirdous
Amenities per room in other rooms

BUILDING TYPE
Single Faaily Detached *
Duplex or Two-Family House
Single Row Family House
Highrisze .

NE1GHBORKOOD
Rural Area
Commercial - Industrial Activities_in Area
Absndoned Buildings (Evaluator) -’
Abandoned Buildings {Tenent)
Cleanliness of Surrounding Parcels ,
Scaled Median Owner Occup. Tract
Scaled Median Rent - Renter Occup. Tract

SAMPLE STRATLM

Qbservations

Degrees of Freedom

R2

Adjusted R2

Root Mean Square Efror
Coefficient of Variation

-BY $ITE (QAKLAND)
CERTIFICATE PROGRAM

PARAMETER STANDARD
'« ~ ESTIMATE ERROR
5.807694 0.4646746
0.01042312  0.009740823
-0.0253326 0.06512979
-0,0527954 0.01973583
0.00106423 0.00081958%93
-0.00727388 0.05487876
0.7174387 0.0794309
-0,1584127 0.091344674
'-Q,08458107 0.04200022
0.07576798 0.03267172
=0, 184994 0.1234105
0.031468087 0.09926709
-0.0558842 0.07423743
0.00831116 0.01692382
. 0.01376776 0.02679991
0.033988056 0.03261284
| -0,034265¢  0.03280316
~ «Q10549758 0.099427561
T 0.003444184 0.0484912
0.001453504 0.04503889
0 ]
0 .
6 .
«0.0278753 0.08782047
-0,0668947 0.07342976
* 0.04651676 0.069046556
_+0.01800% 0.0270768
.0.002298258 0.001892942 .
0.001490608 0.0007973405
*.0.06322201 0.03798179
78
52
R 0.8509
0.7763
0.1135563
1.815464

368

T FCR RO:
PARAMETER=0 PROB > |T
12.498 0.0001
- 1.070 0.289%
. -0.389 07698¢
-2.675 0.010C
1.208 - 0.199¢
-0,133 0.8951
. 9.032 0.0001
1.797 0.0782
-2.015 0.0491
2.319 0.0244
21,499 9.139%
0.319 * 0.750%
-0.753 0.7455¢
0.491 0.625«
. 0.555 o 0.581z
1.062 0.302z
-1.044 - 0.3017
+ +0.553 0.582
0.071 0.943¢
0.032 0.974L
0317 ¢ 0.752:
-0.914 0.366%
0.675 0.502¢
-0.665 v 0.509¢
1.216 - 0.2302
1.869 . 0.0672
1.665 0.102¢



VARIABLE
intercept

CONDITIONS OF TENURE
Heat Included in Contract Rent
Tenure Related to Landlord
Length of Tenure {log of months)
SQuare Feet per Room

SIZE QF UNIT
Number of Bathrooms
Log (rumber of rooms)

UNIT QUALITY
Average Evalustor Rating of Apt. Condition
Ltog of Building Age -
Kitehen Equipment Provided
Alr Conditioning Provided
No Heat 1n Unit .
Number of Hazards
Condition of Common Halls
Amenities in Bathrooms
Amenities 1n Hatls
Balconies/porches/windows
Amenities per room in other rooms

BUILDING TYPE
Single Family Detached s
Duplex or Two-family House
Single Row Family House
Highrise

NE1GHBORHOOD

Rural Ares

Commercial - Industrial Activities in Area
Abandoned 8uildings (Evatuator)

Abandoned Buildinmgs (Tenant)

Cleant iness of Surrounding Parcels.

Scaled Median Cwner Occup. Tract

Scaled Median Rent - Renter Occup. Tract

SAMPLE STRATUM

spussnagsnnrre

Mover Stratum s

Cbservations

Degrees of Fresgdom

R2

Adjusted R2

Root Mean Square Error
Coafficient of Variation

POOLED "HEDORIC LOG RENT EQUATIONS
© + ' BY SITE (OMAHA)
HOUSING VOUCHER PROGRAM

PARAMETER STANDARD
ESTIMATE ERROR
4.766102 0.4250843
0.03242495 0.01404364
-0.044509 0.1682151
-0.0276882 0.02176157
0.001438852 0.0009180283
EPAR A
0.0709a385 0.0735399
0.5260662 0.08299985
0.05030502 0.0604612
-0.0312051 0.06149592
0.01052676 0.03207708
~0.01404626 0.05448898
] .
0.1023385 0.07391386
0.03374757 0.02236075
-0.00695338 0.026753
0.0281044 0.02479569
+0.0247981 0.03283178
< ~010950184 0.04664205
0.02736473 0.04256173
0. 148471 0.1042832
0 .
-0.00157512 0.09083062
¢ .
" 0.1835017 0.08963931
0.05069371 3.06096542
~0.0846471 0.07397015
-0.0785201 0.02660178
0.006302517 0.003920083
-0.000138624 0.0007764796
0.04587436 0.04813354
a0
54
0.7285
- 0.5978
0.1386685
2.433428
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T FOR HO:
PARAMETER=0
11.212

2,309
-0.265
«1.272

1.567

6.314

0.832
-0.507

0.328
-0.258-

1.385
1.509
-0.260
1.133
-0.755
-2.059

0.437
+1.424

-0.017

2.047
0.996
-1.144
-2.877
1.735
-0.179

0.953

PROB > |Ti
0.0001

0.0248
- 0.7923
0.2087
0.122%

.0.3387
0.0401

0.4091
0.613%9
0.7641
B.7976

0.1719
0.1371
0.795¢
0.2620
0.4533
0.0444

0.6636
0.1603

n 0862

0,9455
0.3239
¢ 0.2575
0.0057
0.0884
0.85%0

0.3448




POOLED HEDOMIC LOG RENT EQUATIONS
BY SITE (OMAHA)
CERTIFICATE PROGRAH

i 'PARAMETER STANDARD T FOR HO:
VARIABLE . ESTIMATE ERROR PARAMETER=( prog > |7
Intercept 5.222683 0.3488132 14.973 0.0001
CONDITIONS OF TENURE
Heat Included 1n Contract Rent 0.02442803 0.01165432 2.09% 0.04c8
Tenure Related to Landiord +0.0481712 0.07432005 -0.621 0.537C
Length of Terwre (log of months) -0. 0545662 0.01955187 ~2.796 0.0072
SIZE OF UNIT
Squara Foet per Roea - 0.000358125 0.0008802034 0.407 0.4857
© Nuzber of Bathrooms 0.1453118 0.06656073 2.183 £.0334
Log (mrbar of rocxs) -0.2043319 0.07352832 4.003 ¢.0002
URIT QUALITY
Average Evaluator fating of Apt. Condition -0.0238277 0.07294588 -0.327 0.7452
Log of Building Age -0.0163088 0.05241085 -0.311 0.7569
Kitchen Equipment Provided 0.05024682 0.03080854 1.631 0.1087
Air Conditioning Provided 0. 1496367 0.0413199 3,621 0.000&
No Heat 1n Umt 0 . . .
Humber of Hazards ~0.171182 0.07523059 -2.275 0.026%
Condition of Common Halls 0.01547717 0.02049705 0.755 0.4532
_Amemities in Bathrooms -0.0412872 0.03423263 -1.206 0.233C
Amemities in Halls -Q,,{JO{TN% 0.008%968102 -0.52¢4 0.802z
. Balconies/porches/windous L ~0LMeTTe3 0.03077502 ~0.842 0.5232
Amenities por room in cther roows -0.0426095 0.0384954 -1.107 0.2732
BUILDING TYPE
Single Family Detached 0.03650637 0.05244747 0.585 0.5612
Duplex or Two-Family House 0.128441% 0.07688491 1.671 0.100°
Single Row Femily House - 0.09494996 0.1226758 0.774 0,4427
tighrise T 0.2677954 0.1297528 1.910 0.061°
NEIGHKBORHOOD
Rural Ares 0 . .
Commorcial - Industrial Activities in Area +0.0426328 0.09945014 -0.429 3.66%9
“  Abandoned Buildings (Evaiuator) 0.07370179 0.06434325 1.145 0.257
Abandoncd Buildings (Tenant)y | . -0,0820885 0.0636992 -1.289 0.203
Clesniiness of Surrounding Parcels +0.024066 0.02709598 -0.888 0.378
Scaled Median Owner Occup. Troct 0.001152192 0.00349444 0.330 0.742
Scaled Median'Rent - Renter Oceup. Tract 0.0008061621 0.0009425032 © 0.855 0.396
SAMPLE STRATUM
. Mover Strotun R 0.0456482456 0.04349677 1.069 0.29¢C
Chservations 31
Degrees of Freedom 5S4
R2 ; 0.4948
Adjusted R2 0.5452
Root Hean Square Error . 0.130307
Coatficient of Variation 2.283008

370




POOLED HEDONIC LOG RENT EQUATIONS

VARIABLE
B Intercept

CONDITIONS OF TENURE
Reat Included 1n Contract Rent
Tenure Related to Landlord
Length of Tenure (log of months)

SI1ZE OF UNIT
Souare Feet per Room
Humbar of Bathrooms -
Log (musber of rooms)

UKIT QUALITY
Aversge Evaluator Rating of Apt. Londition
Log of Buiiding Age
Xitehen Equipmant Provided
Air Condityoning Provided
Ho Heat 1n Unit
Numbar of Hazards
Condition of Common Halls
Amenities 1n Sathrooms
Azenities in Halls.
Balcontes/porches/uindows
Amenities per roce in other rooms

BUILDING TYPE

.............

- Simgle Family Detached

BY SITE (PITTSBURGH)
HOUSING VOUCHER PROGRAM

Duntex or Two-Family House
Single Row Family House
Highrise

NEIGHBORROOD

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

Rural Ares

Commercial - Industrial Activities in Area
Abondoned Buildings (Evaluator)

Absndoned Buridings (Tenant)

Cleanliness of Surrounding Parcels

Scaled Median Owner Gccup. Tract

Scaled HMedian Rent - Renter Occup. Tract

SAMPLE STRATUM

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

Hovar Stratum

Ohservations

Degrees of Freedom

R2

Adjusted R2

Root Maen Squere Error
Cogfficient of Variation

PARAMETER STANDARD
ESTIMATE ERROR
3.001589 0.4566501
0.064795 0.01268337
0.2020132 0.1450364
0.01339495 0.02733683
9.004093712  0.0007028885
0.07113473 0.05557939
0.2344564 0.0859504¢%
0.231776% 0.06154437
0.1963674 0.0472492
-0,0886735 0.04289636
+0.0135534 0.050575681
9 .
+0.0747084 0.04440011
-0.0180793 0.02609844
0.04899987 0.03277443
0.04973961 0.04858079
+0.0428524 0.04255986
0.03178338 0.05198217.
-0.03%01%8 0.08153934
0.04032055 0.08038798
0.07843523 0.06647553
0.01070953 0.08353161
0 .
+0.206034 0.1647439
0.03509354 0.07134457
+0.0711187 0.07514994
-0.00648432 0.02206517
+0.00199022 0.002485046
-0.000122245 0.000572643
0.2073455 0.06400947
81
54
0.7174
0.5762
0.139138
2.394143
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T FOR HO:
PARAMETER=0

6.432

5.117
1.393
0.4%9

-1.251

0.492
«0.946
+0.294
-0.301
-0.213

4.702

PROB > |T|

0.0001

0.2419
0.8585

0.2164
0.6248
0.3482
0.7700
0.4269
0.8318

0.0001




POOLED HEDONIT LOG RENT EQUATIORS
BY SITE (PITTSBURGH)
CERTIFICATE PROGRAM

PARAMETER STANDARD T FOR HO:
VARIABLE ESTIMATE ERROR PARAMETER=Q PROB > |T]
Intercept 4.763758 0.3730422 12.770 0.0001
CONDITIONS OF TENURE
Heat Included 1n Contract Rent 0.034561269 0.01230497 2.813 0.0068
Tenure Related to Landlord 0.01496723 0.1042103 0.144 0.8853
Length of Tenure (log of months) -(.0274024 0.02845559 -1.036 0.3048
SI1ZE OF UNIT
Scauare Feat per Roca 0.0009576105 0.0005685249 1.584 0.0978
Nurber of Sathrooms -0.0504937 0.07216983 -, 700 0.4871
Log (runbgr of rooms) 0.4817339 0.07953786 6.057 0.0001
URIT GUALITY
Average Evaluator Rating of Apt. Cdndition 0.0140717 0.05333035 0.264 0.7929
Log of Building Age 0.04818448 0.04097343 1.176 0.2447
Kitchen Equipment Provided +0.068%262 0.0399393%6 -1.726 0.0909
Air Condhitionming Provided 0.0478918 0.05884461 0.814 0.4192
No Hezt i1n Umit 0.1861712 0.2177972 0.855 0.3964
Nunber of Hazards +(3.00585426 0.04093412 -0.143 0.8868
Condition of Common Halls 0.03407233 0.01833332 1.853 0.0692
Amenities 1n Bathrooms -0.00727684 0.02693778 -0.270 0.7881
Amenities in Halls '0.052?309 0.05178337 1.018 0.3130
Baiconies/porches/windows ¥g.0224181 0.035971438 -0.623 0.5357
Amsnities per room 1n other rooms 0,003478014 0.04860537 0.072 0.9432
UNIT WALITY
Slngtc Family Detached -0.0198964 0.05482272 -0.307 6.7601
Duplex or Two-Family House -0.100473 U.06166678 -1.629 0.1090
Single Row Family House 0.02060248 0.05490701 6.375 0.7089
Highrise 0.00244887 0.08447168 0.038 0.9659
NEIGHBORHOOD
Rural Ares 0 . . .
Commercial - Industrial Activities in Area 0.01105141 0.1523672 0.073 0.9424
Abandoned Buildings (Evaluator) -0.8281289 0.08596089 -0.327 0.7447
. Absndoned Buildings (Tenant) 0.008233095 0.07585823 0.109 0.9140
Cleanliness of Surrounding Parcels -3.0333%46 0.02356875 -1.410 0.1642
Scaled Median Owner Occup. Tract 0. 003528304 0.002139179 1.836 0.0717
Scaled Medisn Rent - Renter Occup. Tract 0.0003445124 0.0004119809 0.836 0.4066
SAMPLE STRATUM
Mover Stratum -0.0214092 0.0391558 -G, 547 0.5867
Observations f-cd
Degrees of Freedom 55
R2 0.6756
Adjusted R2 0.5105
Root Mean Square Error 0.124001s
Coeffictent of Variation 2.16%9443
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POCLED HEDONIC LOG RENT EQUATIONS
BY SITE (SAN ANTOKIC)
HOUSING VOUCHER PROGRAM

VARIABLE
Intercept

CONDITIONS OF TENURE
Heat Included 1n Contract Rent
Tenure Related to Landiord
Length of Tenure (log of months)

SI12E OF UKIT
Square Fest par Room
Numbar of Bathroons
Log {(musbor of rooms)

UHIT QUALITY
Average Evalustor Rating of Apt. Condition
Log of Building Age
Xitchen Equipment Provided
Air Conditioning Provided
N¢ Heat 1n Unit
Number of Hazards
Condition of Common Halls
Amenities 1n Bathrooms
Amenities in Halls
Balconies/parches/windows
Amanities par reom in other rooms

BUILDING TYPE
o Single Femily Detached
, Duplex or Two-family House
.'Single Row Family House
Kighrise

ME IGHBORHOOD
Rural Area
Commercial - Industrial Activities in Ares
Abandoned Buildings (Evaluater)
Abendoned Buildings (Tenant)
Cleantiness of Surrocunding Parcels
Scaled Medran (uner Occup. Tract
Scaled Median Rent - Renter Occup. Tract

SAHPLE STRATUH

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

Mover Stratum LN

Observations

Degrees of Freedom

R2

Adjusted R2 .
Root Mean Square Error
Coefficrent of Variation

PARAMETER STAXDARD
ESTIMATE ERROR
4, 268607 0.3654869
-0.00226791 0.007311283
-3.0816921 0.1009253
-0.012954 0.01821917
0.002340603  0.0005970702
0.04173072 0.03462505
0.4353383 0.09161407
0.046341351 0.05657581
0.02029812 0.06113475
0.01677616 0.02247219
-0,013172 0.05835991
-0.061082 0.05660522
0.1821694 0.09626465
0.03843835 0.03148322
-0.0114181 0.01890495
8.0797T1355 0.08757349
0.04540708 0.04327112
-0.289932 0.1376594
0.09641405 0.0%081057
-0.0569215 0.07730243
0 .
¢ .
¢ .
0.1059135 0.0785445
-0.0939574 0.09825663
0.08442662 0.09043373
0.04990344 0.02703356
0.002720516 0.002317344
00003315704  0.0005000911
-0.00433083 0.0550858%
-
58
8.7513
0.46398
0.1252767
2.126455

373

T FOR HO:
PARAMETER=0

11.67%

-3.310
-0.809
-0.711

1.213
0.332
0.747
+0.226
-1.079
1.892
1.157
-0.404
0.910
1.049
-2,106

1.898
-0.736

1.361
-0.956
0.934
1.846
1.174
0.066

-0.079

PROB > [T}

0.0001

0.7575
0.4216
0.4799

0.0002
0.2328
8.0001

4.2301
0.74M1
0.4584
¢.8222
¢.2850
0.0834
0.2519
0.5482
0.3665
0.2984
0.0395

0.0827
0.4645

0.1787
0.3429
, 0.3544
0.0700
0.2453
3.9474

0.9376




VARJABLE

Intercept

Heat Included 1n Contract Rent
Tenure Related to Landlord
Length of Tenure (log of months)

SI2E OF UNIT
Square Feet per Room.
Nunber of Bathrooms
Log (rxmber of rooms)

URIT QUALITY
Average Evaluator Rating of Apt. {ondition
Log of Building Age
Kitchen Equipment Provided
Air Conditioning Provided
No Heat in Unit
Nunber of Hazards
Condition of Common Halls
Amemities in Bathrooms
Amenities in Halls
Balconies/porches/windous
Amenities per room in other rooms

BUILDING TYPE

Single Family Detached
Duplex or Two-Family House
Single Row Family House
Highrise

NEIGHBORHOOO

Rural Ares

Commercial « Industrial Activities in Area
Abandoned Buildings (Evaluator)

Abandoned Buildings (Tenant)

Cleanliness of Surrocunding Parcels

Scaled Median Qwner Occup. Tract

Scaled Median Rant - Renter (¢oup. Tract

SAMPLE STRATUM

------ T T T L]

Hover Stratum

Observations

Degrees of Freedom

R2

Adjusted R2

Root Mesan Square Error
Coefficient of Varistion

POOLED HEDONIC LOG RENT EQUATIONS

BY SITE (SAN ANTONIO)
CERTIFICATE PROGRAM

PARAMETER STANDARD
ESTIMATE ERRCR
4.877856 0.2787526
0.002287221  0.008333097
-0.179327 0.07881843
0.05173929 0.01527188
0.001378571  0.0007326249
0.07653013 6.02594497
0.2847895 0.04979867
-0.00599144 005107047
-0.0184414 0.02172086
-0.0210348 0.01929948
0.03217485 0.04138005
-0.0411963 004644162
-0.0564177 0.03985411
0.001294851 0.02223628
0.0015493%4 0.01666701
-0. 105834 0.07392675
0.007347959 0.03409385
-8.0330965 0.09400216
0.04244038 0.04897099
. 002389776 005621215
-0.17044; 0.142651
0.1298477 0.1100967
0.07988378 0.04893217
-0.0738701 0.1001418
0.06007702 0.07915419
-0.0169737 0.01867125
0.001468739  0,001355379
-0.000107495  0.000327884
0.2197707 0.05727223
7%
51
0.6774
9.5002
0.0970117%
1.656291

374

T FOR HO:
PARAMETER=0

17.499

pROB > |T]

¢.0001

0.7848
0.0271
0.00i4

0.0656
0.0048
0.0002

0.9071
0.3993
0.2809
0.4404
0.3792
0.1630
0.9538
0.9263
0.1582
0.8302
g.7242

0.3902
0.6725
6.2377

0.2437
0.1087
0.4641
0.4314
0.3676
0.2836
0.7444

0.0003



VARIABLE
intercept

CONDITIONS OF TENURE
‘Heat Included 1n Contract Rent
Terure Related to Landlord
Length of Tenure (log of months)

SIZE OF UNIT

Square Feet per Room
Nurber of Bathrooms
Log (number of rooms)

UNIT QUALITY
Aversge Evaluator Rating of Apt. Condition
Log of Building Age
Kitchen Equipment Provided
Air Conditioning Provided
No Hemet in Unit
Number of Hazards
Condition of Common Halls
Amenities 1n Bathrooms
Amermities in Halls
Balcomes/porches/windows
Amenities per room in other rooms

BUILDING YYPE
Single Family Detached
Duplex or Two-Family House
Single Row Family House
Highrise

NEIGHBORHOOD
Rural Ares
Cormercial - [ndustrial Activities in Ares
Abandoned Buildings (Evaluator)
- Abandoned Buildings (Tenant)
Cleanlinmess of Surrounding Parcels
Scaled Median Owner Occup. Tract
Scated Median Rent - Renter Occup. Tract

SAMPLE STRATUM -

Mover Stratum

Observations

ODegrees of Freedom

R2

Adjusted R2

Root Mean Square Error
Coefficient of Variation

POGLED HEDONIC LOG RENT EQUATIONS
BY SITE (SEATTLE)
HOUSING VOUCHER PROGRAM

PARAMETER STAMDARD T FOR HO:
ESTIMATE ERROR PARAHETER’]O
5.063655 0.4306372 11.518
-0.0248349 0.02264643 -1.097
-0.232439 0.1458745 -1.593
-0.0104841 0.02484152 -0.422
0.0009283658  0.0008581728 1,082
0.07439772 0.08459916 0.879
0.3745049 0.09208567 4.067
0.04589117 0.07474966 0.514
-0.0982874 0.06312202 -1.556
-0.00980229 0.0270935 -0.362
0 ) :
-0.218296 0.1912228 1142
-0.0142926 0.06225711 -0.230
0.01365603 0.01824731 0.748
-0.00660521 0.02070852 -0.319
02001488703 0.04700563 0.032
0.004627849 0.02671798 0.175
~0.0136289 0.05772205 -0.236
0.2502938 0.0837539 2.987
9. 1037659 0.0786749 1.319
0.01370092 0.1266573 0.108
8.1249213 0.08767383 1.425
0 - - .
-0.0341079 0.08013988 -0.426
-0.0515884 0.06607832 -0.781
009366449 0.06294991  1.488
* .0.00103453 0.02574763 -0.040
0.002811541  0.002514147 1.118
0.00192748  0.000924018 2.086
0.02035417 0.05700904 0.357

a3

56

0.6650
0.5034

0. 1477908
2.4816

375

PROB > |T|

0.0001

0.2775
0.1167
0.6746

0.2840
0.3829
g.0002

6.0042
6.1926
0.9142
0.1598

0.6720
0.4383
0.1424
0.9681
0.2682
0.0415

0.7224




VARIABLE
Intercept

CONDITIONS OF TENURE
Heat Included 1n Contract Rent
Terure Reltated to Larxilord
Length of Terure (log of months)

SI2E QF UNIT

Square Feet par Room
Kumber of Bathrooms
Log (number of rooms)

UNIT QUALITY

sasacasamnenn

Average Evaluater Rating of Apt. Condition

Log of Burlding Age
Kitchen Equipment Provided
Air Conditioning Provided
No Heat in Unit

Number of Hazards
Comdition of Commen Halls
Amenities in Sathrooms
Anenities-in Halls
Balconies/porches /windouws

3

Areniities per room in other rooms

BUILDING TYPE

...... tmaanma

Single Family Detached
Ouplex or Two-Family House
Single Row Family House
Rightise

NEIGHBORHOQD

Rural Area

Commarcial - Industrial Activities in Area

Abandoned Buildings (Evaluator)
Abandoned 8Buildings (Tenant)

Cleanliness of Surrounding Parceis
Scaled Median Owner Occup. Tract
Scaled Medisn Rent - Renter Occup. Tract

SAMPLE STRATUM

st s s

Mover Stratum

Ohservations

Degrees of Fresedom

R2

Adjusted R2

Root Mean Scuars Error
Coefficrent of Variation

POOLED HEDONIC LOG RENT EQUATIONS
BY SITE (SEATTLE)
CERTIFICATE PROGRAM

PARAMETER STANDARD
ESTIMATE ERROR
4.8209 0.5959927
+0,109948 0.02985963
v .
-0.0123684 0.03366363
0.002065648 0.011173128
0.0%71319 0.1080524
0.4341058 8.134019
0.01007512 0.09389404
0.08003592 0.08286139
0.01607452 0.04348147
-8.0602847 0.2819814
-0.0623481 0.2381514
0.00786558 0.07508457
0.01493744 0.02090334
0.01611116 0.03566776
T r-0.0212789 0.05312606
<0.0029634% 0.04247302
-0.0123198 0.07517063
0.08300793 0.1052977
T -0.157206 0.1109224
0.04785932 0.1323075
0.2125503 0.1391314
L3 Y -4
Pt 0 .
-0,127787 0.09178824
0.06647598 0.1054327
-0.0840459 0.1015199
0.01715883 0.0277736
-0.004664423 0.003407481
-0.000734567 g.001120125
. -8.0119182 0.07748525
78
51
0.6297
0.4336
8.1943087
1301522

. 376

T FOR HO:

PARAMETER=0 PROB > |T|
8.089 6.0001
3,682 0,006
.0.367 - 0.7148
1.761 o 0.0843
0.877 0.3843
3.239 0.0021
0.167 0.9150
0.966, . . 0.3387
0370 " ., 0.7131
-0.214 0.8316
0262, - 0.7545
0.102 *.  a.9191
0.715 0.4781
0.452 0.6534
-0.401 .. 0.6904
-0.070 6.9445
-0.164 .. 0.8705
0.836 ..  0.4072.
RITTE 0.1625 ,
0.362 .. 0. 7190
1528 - 0.1328

'..:;l e
PR M
1302 0.1669.
0.831 .. , 0.5312
.0.828 0.4116
0618 . 0,539,
.1.363 ,0.178%,
-0.856 0.5148
-0.154 0.8784

i

“
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HEDONIC RENT EQUATIONS - MOVER SAMPLE

BY SITE (ATLANTA)

HOUSING VOQUCHER PROGRAM

VARIABLE

Intercept

CONDTIONS OF TENURE

Heat Included in Contract Rent
Terure Related to Landlord
Length of Tenure (log of months)

SIZE OF UNIT

Square Feet per Room
Number of Bathrooms
Log (number of rooms)

Average Evaluator Rating of Apt. Condition
Log of Building Age

Kitchen Equipment Provided

Air Conditioning Provided

No Heat in Unit

Number of Hazards

Condition of Common Halls
Amenities 1n Bathrooms

Amenities in Halls
Balcomes/parches/windows
Amenities per Room in Other Rooms

BUILDING TYPE

Single Family Detached
Duplex or Two-Family House
Single Row Family House
Highrise

NEIGHBORKOQD

Rural Area

Commercial - Industrial Activities 11 Ares
Abandoned Buildings (Evaluator)

Abandoned Buildings (Tenant)

Cleaniiness of Surrounding Parcels

Scaled Median Qwner Occup. Tract

Scaled Median Rent - Renter Oceup. Tract

SAMPLE STRATUM

Mover Stratum

Chservations
Degrees of Freedom

R2

Adjusted R2
Root Mean Square Error
Cosfficient of Varation

PARAMETER
ESTIMATE

27.378

18.684636
+155.986
-21.69%4

0.3906969
66.97353
119.1031%

10.43025
34.19117
~12.9748
-31.9622
0
«5.51775
0.1979725
25.57488
-1.58035
+11.8578
34.63342

61.87293
73.24342

0
19.8503%
711741
19.73866
+10.4253
-2.41403

-0.128%85

&6
&2

0.8571
0.7754
Gl 76261
10.80945

379

STANC RO
ERPIR

153.9851

4.093331
54.59758
12.31826

0.2061185
21.69914
38.41763

19.10979
25.83819
14.80005
18.20086

13.49455
12.14368
7.452551
17.22938
11.95518
26.87281

26.72217
61.6813

21.82289
41.39377
39.45627
14.238
1.07007
0.1713823

T FOR HO:
PARAMETER=0

0.176

4.545
-2.857
-1.761

NN
N
—
2RE
<O

0.546
1.323
-0.877
-1.756

-0.409
0.016
3.427
-0.092
-0.992

1.289

2.503
1.187

0.910
-1.719
0.498
-0.732
-2.256
-0.753

PROZ > |T|
0.8615

0.0001
0.0066
0.0855

0.0065
0 0036
0 003+

0.5881
0.192¢9
0.3857
G.0864

0.6847
0.9871
0 0014
0.9274
0.326%
0.2045

0.0163
0.2417

0.3682
0.0929
0.62°2
0.4651
3.0293
i




HEDONIC RENT EQUATIONS - MOVER SAMPLE
BY SITE (ATLANTA)
CERTIFICATE PROGRAM

PARAMETER STANDARD T FCR HO
VARIABLE ESTIMATE ERROR PARAMETER=0 PRCS > |T]
Intercept 51.23433 111.0176 0.441 0.6466
CONDTIONS OF TENURE
Hest Included inm Contract Rent -1.96457 4.359358 -0.451 0.48543
Tenure Related to Landlord 0 . . .
Length of Terwre (log of months) -28.297 12.02346 +2.353 0.0228
$IZE OF UNIT
Souare Fest per Room 0.5159143 0.27207 1.895 0.0641
Rumber of Bathrooms 27.99924 18.22402 1.538 0.1311
Log (number of rooms) 182.4834 39.03032 4.675 0.0001
URIT QUALITY
Average Evaluator Rating of Apt. Conditien 2.45205 21.158629 0,116 0.%9082
Log of Building Age 16.77561 17.43225 0.962 0.3.08
Kitchen Equipment Provided ’ 13.15501 12.2889%98 1.070 0.28%9
. Aie Conditioning Provided 3.46862% 17.81164 0.195 0.8464
No Heat in Unit 0 . . .
Number of Hazards -14.3494 14.50902 -0.989 0.3277
Condition of Common Halls 6.320233 9.892849 0.639 0.5260
Amenities in Bathrooms . 18.32238 13.48602 1 %9 g.1°""
Amenities in Halls -16.017 19.997¢ -0.801 09.4272
Balconies/porches/windows - 0.7822357 12.03902 0.065 0.9485
Amenities per Room in Other Rooms 13.1487 22.62277 0.586 0.5604
BUILDIRNG TYPE
Single Family Detached 5.140594 25.38795 0.202 0.8404
Duplex or Two-Family House 22.95527 30.00855 0.765 0.4481
Single Row Family Rouse -70.0332 - 47.5736 -1.472 0.1477
Righrise - 0 . . .
KETGHBORKOOD
Rural Area 0 . . ' .
Commercial - Industrial Activities in Area -10.7626 18.89402 -0.570 0.5716
Abandoned Buildings (Evalustor) 8.059442 23.40568 0.344 0.7321
Abandoned Buildings (Tenant) -6.61979 22.13339 -0.2%0 0.7731
Cleantiness of Surrounding Parcels -14.353 13.99651 -1.025 . 0.3104
Scaled Median Owner Qcecup. Tract «2.79772 1.74085 -1.607 0.1147
Scaled Median Rent - Renter Occup. Tract 8.01333839 0.2410179 0.055 0.9561
SAMPLE STRATUM )
Mover Stratum . [+ . .
Observations 71"
Jegrees of Fresdom L7
R2 6.6922
Adjusted R2 0.5351
Root M Square Error 43.72221
St fioie 11.83147

Coefficient of Variation
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HEDONIC RENT EQUATICNS - HOVER SAMPLE
BY SITE (LOS ANGELES)
HOUSING VOUCHER PROGRAM

PARAMETER STANDARD
YARIABLE ESTIMATE ERROR
Intercept -164. 161 385.8137
CONDTIONS QF TENURE
Heat Included in Contract Rent ~26.74%1 45.93532
Tenure Related to Landlocrd 0 .
Length of Tenure {log of months) -12.3435 32.5%775
SIZE OF UNIT
Square Feet per Room 2.943299 0.9539342
Number of Bathrooms 128.5072 56,0504
Log {(number of rooms) 152.3117 126.7652
UNIT QUALITY
Average Evalustor Rating of Apt. Condition 75.30502 68.74914
Log of Building Age 4.582275 58.466834
Kitchen Equipment Provided -7.09084 31.4203
Afr Conditioning Provided 104.2826 1364779
No Heat in Umit 81.26723 123.6731
Number of Hazards 2.420905 52.64858
Condition of Commen Hails 8.835295 27.22634
Amenities in Bathrooms -38.5389 31.345356
Amenities in Halls *+8.81804 32.46296
Balconies/porches/windows ~10.7625 7%. 15526
Amenities per Room in Other Rooms -62.0256 128.2883
BUILDING TYPE
Single Family Detached 48.,29517 59.12659
Duplex or Two-Family House 18.58%9 £2.8709
Single Row Family House ~83.9689 113.7318
Highrige 1] .
NE IGHBORHKOQOD
Rurai Area 0 .
Commercial - Industrial Activities in Area 1.462T23 + 14656.T5838
Abandoned Buildings (Evaluator) 30.27338 82.07038
Abandoned 8u1ldings (Tenant) 23.50677 82.78313
Cleanliness of Surrcunding Parcels -46,04631 36.79971
Scaled Median Qwner Occup. Tract -0.104508 2.063736
Scaled Median Rent - Renter Occup. Tiact -0.8%0053 0.7787258
SAMPLE STRATUM
Mover Stratum Q .
Obsarvations &7
Degrees of Freedom 22
R2 0.7961
Adjusted R2 0.5645
Root Mesn Square Error 90,2449
Coefficient of Variation 15.80125

381

T FOR HO:
PARAMETER=0

- 0,625

-0.570
-0.379

3.085
2.293
1.202

1.095
0.112
-0.226

0.764.

0.657
0.046
0.325

-0.530

0.010
0.369
0.284
-1.251
-0.051
-1.143

prROB > |T|
0.6746

0.9921
0.7158
B.7791
0.2240
0.9601
0.2653




HEDOKIC RENT EQUATIONS - MOVER SAMPLE
BY SITE (LOS ANGELES)
CERTIFIZATE PRUGRAM

PARAMETER
ESTIMATE
VARIABLE
Intercept 110.3255
COMDTIONS OF TENURE
Keat Inciuded in Contract Rent 15.02938
Terwre Related to Landlord 6
Length of Terwre (log of months) -31,38583
SIZE OF UNIT
Scusre Feet per Room 0.7907591
Nurber of Bathrooms 2 6308433
Log (number of rooms) 303.1837
UNIT QUALITY
Average Evaluator Rating of Apt. Condition 35.71844
Log of Building Age +22.8942
Kitchen Equipment Provided -39.4137
Air Conditioning Provided 50.08185
No Heat in Unit 0
Number of Hazards 9.067273
Condition of Common Halls -3.8259
Amenities in Bathrooms -6.21687
Amenities in Halls ' -20.9421
Baiconies/porches/windows -9.56486
Amenities per Room in Other Rooms =17.9256
BUILDING TYPE
Single Family Detached 19.63081
Duplex or Two-Family House 21.9504
Single Row Family House 1}
Highrise 1}
HEIGHBORKOCQD
Rural Area ¢
Comercial - Industrial Activities in Area +32.4312
Abardoned Buildings (Evaluator) -11.2007
Abandonad Buildings (Tenant) +15.8767
Cleanliness of Surrounding Parcels -8.02234
Sealed Median Owner Occup. Tract -1.11199
Scaled Median Rent - Renter Qccup. Tract -0.515967
SAHPLE STRATUM
#over Stratun ’ 1]
Cbservations 42
Degrees of Fresdom 19
Re 0.7592
Adjusted R2 0.4576 \
Root Mesn Square Error 79.7826
Coefficient of Yariation 14.18571

382

STANDARD
ERROR

436.2392

13.94739
47.03363

0.8441846
50.42201
$5.3266

65.52735
46.78335
30.136564
52.31701

009606
21.34241
27.47815
35.79185
28.60748
51.57028

‘

49.10587
80.42362

92.69473
63.37396
70.25329
35.73723
2.458906
0.6188296

T FOR HO:
PARAMETER=0

0.253

-0.350
-0.177
-0.226
-0.224
-0.452
-0.834

PROB > |T|
8.8031

0.2047
0.5126

0.3607
0.2261
0.0049

8.5921
0.6302
0.2085
0.3505

0.8235

0.8596
0.8234
0.5654
0.7418
0.7320

0.6931
0.73878

0.7303
0.8616
-« 0.B236
0.8248
0.6562
0.4148



HEDONIC RENT EQUATIONS - MOVER SAMPLE
BY SITE (MINNEAPOLIS)
HOUSIKG VOUCHER PROGRAM

PARAMETER
ESTIMATE
VARIABLE
intercept -0. 715995
CONDTIONS OF TENURE
Hest Inciuded in Contract Rent -2.06671
Tenure Related to Landlord 0
Length of Tetwre (log of months) -23.5498
S12ZE OF UNILT
Square Feet per Room 0.2678478
Kunber of Bathrooms 24.83738
Log (number of rooms) 201.7527
UNIT QUALITY
Average Evaluator Rating of Apt. Condition 16.25387
Log of Building Age 18,12577
Kitehen Equipment Provided 8.303203
Air Corditioning Provided 3.72058
No Hesat in Unit 8
Rumber of Nazards 66.79534
. Condition of Common Halls -5.68213
Amenities im Bathrooms -10.4934
Amenities 1n Halls 7.380205
Balconies/porches/windows -1.20633
Amenities per Room in Qther Rooms -25.7787
BUILDING TYPE
Singte Family Detached 39.71572
Duplex or Two-Family House 22,45596
$ingle Row Famly House 55.81746
Highrise 0
HEIGHBORHOOO
Rural Ares 25,28563
Comrercial - Industrial Activities 1n Area =37.4148
Abandoned Buildings (Evaluator) +23.5955
Abandoned Buildings (Tenant) ~80.100%
Cleaniiness of Surrounding Parcets -0.0435645
Scaled Median Owner Qcoup. Tract 1122127
Scaled Median Rent - Renter Occup. Tract 0.7171097
SAMPLE STRATUM
Mover Stratum -59.4038
Chservations 1)
Degrees of Freedom 20
R2. ’ 0.9193
Adjusted R2 0.8145
Root Mean Square Errer 32.271175
Coefficrent of Variation 6.656306

383

STANDARD

ERROR
245.249

§.212347
11.4084

0.4094323
27.01911
42.60254

34.09339

22,6247
7.967361
29.6199¢6

2468324
10.33245
10.03135
30.05219
7.988148

21.1932

79.87094
50.63692
55.98912

40.79749
38.527%9
60.08112
31.09086
7.514896
1.580034
0.381833

29.97594

T FCR HO
PARAMETER=0

+0.003

-0.397

0.477
0.801
1.042
0.126

2.706
+0.550
-1.046

0.249
-0.151
-1.216

0,497
0.443
0.997

0.4820
-1.490
-0.393
-0.988
-0.006

0.71¢

1.878

-1.982

PROS > |T|

0.9977

0.6959
0.0487

8.5174
* 0.3689
0.0001

0.4387
0.4325
¢.3098
0.9013

0.0136
0.5885
0.3080
0.8060
0.8815

0,2380

0.6244
0.6622
0.3307

0.5424
0.1518
0.46987
0.3351
0.9954
0.4858
8.0750

0.0614




HEDONIC RENT EQUATIONS - MOVER SAMPLE
BY SITE (MINNEAPOLIS)
CERTIFICATE PRCIo2M

PARAMETER
ESTIMATE
VARIABLE
Intercept 135.3683
CONDTIONS OF TENURE
Heat Included in Contract Rent 1.228625
Tenure Related to Landlord -47.1235
Length of Tenure (log of months) -3.17053
SIZE QF UNIT
Square Feet per Room 0.9333211
Nurber of Bathrooms 191.2548
Log (mumber of rooms) 178.5355
UNIT QUALITY
Average Evaluator Rating of Apt. Condition -26.6897
Log of Building Age -33.2817
Kitchen Equipment Provided +1.32772
Air Conditioning Provided -5.40209
No Heat in Unit ) e
Number of Hazards 100.3415
Condition of Common Halls £-1.68104
Amenities in Bathrooms -27.1782
Amenities in Halls 16.80873
Balconies/porches/windows -6, 74587
Amenities per Room in Other Rooms 42.96055
BUILDING TYPE
Single Family Detached -49.1034
Buplex or Two-Family House -49.3976
Single Rew Family House )
Highrise i}
NEIGHBORHOOD
Rural Ares ~20.0274
Commercial - Industrial Activities in Area -41.4885
Abandoned Buildings (Evaluator) 0
Abandoned Buildings (Tenant) 0
Cleanliness of Surrocunding Parcels -5.35026
Scaled Median Owner Occup. Tract -1,03923
Scaled Median Rent + Renter Occup. Tract -0.180001
SAHPLE STRATUM
Mover Stratum 43.19404
Chservations 42
Degrees of Fresdom 18
R2 0.9007
Adjusted R2 0.7684
Root Mean Sguare Error 26.34293
Confficient of variation 5.96936-

384

STA* LARD

E WR
18 L3

4.309041
62.33964
7.840313

0.3342702
82.56312
41.56064

36.7070%
9. 719615
7151717
30.4589

48.9587
4.525338
10.08075
23.22706
7.127267
100.5253

60.2164%
31.46422

71.68955
43.27051

7.629386
0.9822871
0.2768493

22.64558

T FOR HO.
PARAMETER=0

0.732

0.285
-0.756
-0.404

2.7
2.31%
4.296

-0.727
-3.424
-0.186
-0.176

2.050
-0.363
+2.6%96

0.724
-0.946

0.427

-0.815
-1.570

-0.279
-0.959

-9.701
-1.058
-0.650

2.7™1

PROB > [T

0.4735

6.7788
0.4595
0.6907

0.0125
0.0325
0.0004

0.4765
0.0030
0.8548
0.8621

8.0553
0.7205
0.0%48
0.4784
0.3564
0.6742

0.4255
6.1338

0.7831
0.3504

0.4921
0.3041
0.5238

0.0121




HEDONIC RENT EQUATIONS - MOVER SAMPLE
BY SITE (MONTGOMERY)
HQUSING VCUC“ER PROGRAM

VARIABLE

Intercept

CONDTIONS OF TENURE

Arsrrsscssornuanans -

Heat Iincluded in Contract Rent
Tenure Related to Landlord
Length of Terure (log of months)

SIZE OF UNIT

Square Feet per Room

PARAMETER
ESTIMATE

96743

0 3.47373
-27.9021
-28.5551

g. 0.1216%03

Numbar of Bathrooms -13.2279
Log (rumber of rooms) 157.71%
UNIT QUALITY
Average Evaluator Rating of Apt. Condition -10.4584
Log of Building Age 49.87555
Kitchen Equipment Provided 15.89099
Air Corditioning Provided 56.03659
No Heat 1n Umit - Q
Number of Hazards 123.6044
Condition of Common Halls 10.60268
Amenities 1n Bathrooms 46,8215
Amenities in Hatls 11.50307
8alconies/porches/windous 17.88497
Amenities per Room in Other Rooms ~51.4516
BUILDING TYPE
Single Family Detached 212.6766
Duplex or Two-Famly House 230.7726
Single Row Family House 38.46022
Highrise -26.2532
HE 1GHBORKOQD
Rursi Area 0
Commercial - Industrial Activities in Ares a
Abandoned 8uildings (Evaluator) -157.919
Abandoned Buildings (Tenant) 0
Cleanliness of Surrounding Parceis 21.28377
Scaled Median Quner Occup. Tract . 0.5897072
Scaled Median Rent - Renter Occup. Tract . =0.0914093
SAMPLE STRATUM
Mover Stratum 4]
Observations 54
Dagress of Freedom 30
R2 c.30z22
Adjusted RZ 0.6440
Root Mean Square Error 62.1624%
Coefficient of Variation 10.34067

385

STANDARD
ERROR

323.8317

§.3585
74.54093
16.28131

0.6186003
25.79324
79.14894

45.39224
23.77037
15.05935
30.99261

70.76538
14.03956
15 66535
23.37225
18.95112
22.15426

£8.4611
93.5024
48.10072
46.65591

101.2304

43.18353
0.9303712
0.3430937

T FOR HO:
PARAMETER=0

0.191

0.546
-0.374
~1.754

0.197
-0.513
1.993

+0,230
2.098
1.055
1.808

1.767
0.755
2 989
0.492
0.944
-2.322

3.097
2.4468
0.800
-0.563

-1.560

0.493
0.634
-0.266

PROB > |T|
0.8495

0.5889%
0.7108
0.0897

0.8454
0.6118
0.0555

0.819%
0.0444
0.2998
0.0806

0.0%909

0.4560

0.0055
0.6262
0.3528
0.0272

6.0042
0.0195
0.4302
0.5778

0.1292

0.6257
0.5310
0.7917



HEDONIL RENT EQUATIONS - HOVER SAMPLE
BY SITE (MONTGOMERY)
CERTIFICATE PROGRAM

PARAMETER
VARIABLE ESTIMATE
intercept -4, 14465
COMDTIONS OF TENURE
Heat Inciuded in Contract Rent ~3.35477
Tenure Related to Landiord +74.108
Length of Tenure (log of months) -27.5951
SIZ2E OF UNIT
Square Feet per Room 0.8083211
Nunber of Bathrooms 18.78244
Log (number of rooms) 255.8708
UNIT QUALITY
Average Evaluator Rating of Apt. Condition -7.54343
Log of Building Age 26.563222
Kitehen Equipment Frovided -28.7829
Air Conditionming Provided 58.64111
No Heat in Unit 0
Number of Hazards -53.5034
Condition of Comnon Halls -9.,71036
Amenities in Bathrooms -6,07465
Amenities 1n Halls 46,9022
Salconies/porches/windows -, £1.40074
Amenities per Room in Other Rooms 27.47416
SUILDING TYPE
Single Family Detached - +128.5%4
Duplex or Two-Family House -108.75¢
Single Row Famity House «140.905
Highrise -28.3052
NE IGHBORHOOD
Rural Area 250.7659
Commercial - Industrial Activities in Area 3}
Abandoned Buildings (Evaluator) 31.409586
Abandoned Buildings (Tenant) -71.8576
Clesnliness of Surrounding Parcels 25.15854
Scaled Median Owner Occup. Tract -0.0296052
Scsled Median Rent - Renter Occup., Tract 0.09912815
SAMPLE STRATUM
Mover Stratum 37.30543
Cbservations &2
Degrees of Freedom 35
R2 0.7965
Adjustad R2 0.5395
Root Mean Square Error 54.264
Coefficrent of Variation F.444517

336

STANDARD

ERROR
223.4238

4.41583
65.29861
18.11579

0.6166992
18.16396
55.78757

36.21324
22.15429
15.4111¢9
24.30857

32.19277
12.5311%9
14.21396
20.46756
14.16223
17.52113

3811797
43.51334
39.13188

56.5252

7918118

44.75521
81.27%
14.83%05
0.92332309
0.269397

51.36998

T FOR HO:
PARAMETER=0

-0.287

-0.727
-1.135
-1.523

1.311
1.0%4
4.587

-0.208
1.202
-1.868
2.412

-1.662
-0.77%
-0.427
-2.292
2.923
1.568

<3.374
-2.499
-3.601
-0.570

3.167

0.702
-0.384
1.69%
-0.032
8.368

0.723

PROB > |T|
0.7757

0.4722
0.2641
0.1367

0.1985
0.3082
0.0001

0.8362
0.2374
0.0702
0.0212

0.1055
0.4436
0.6717
0.0231
0.0060
0.125%

¢.0018
0.0173
0.0010
0.3722

0.0032

0.4874
0.3827
0.0989
0.9746
9.7151

0.4742




HEDONIC RENT EQUATIONS - MOVER SAMPLE

BY SITE (NEW YGORK)
HOUSINC " ZUZ-2> eRggRav

VARIABLE
intercept

CORDTIONS OF TENURE

Heat Included in Contract Rent
Tenure Related to Landlerd
Length of Terwre (log of menths)

SIZE QF UNIT
Square Fest per Room
Number of Bathrooms
Log (number of rooms)

UNIT QUALITY

Average Evaiuator Rating of Apt. Condition
Log of Burlding Age

Kitchen Equipment Provided

Air Corditioming Provided

NO Heat in Unit

Nunber of Hazards

Conditien of Common Halls
Amenities 1n Bathrooms

Amenities 1n Halls
Balconies/porches/windows
Amenities per Room 1n Other Rooms

BUILDING TYPE

$ingle Family Detached
Duplex or Two-Family House
Single Row Family House
Highrise

NEIGHBORHOOD
Rural Area
Commercial - Industrial Activities 1n Area
Abandeoned 8uildings (Evaluator)
Abandoned Buildings (Tenant)
Cleanliness of Surrounding Parcels
Scaled Median Owner Cccup. Tract
Scaled Med:ian Rent - Renter Occup. Tract

SAMPLE STRATUM

asssssnansnen.

Hover Stratum

Observations
Degrees of Freedom
R2

Adjusted R2
Root Hesn Square Error
Coefficient of Variation

PARAMETER
ESTIMATE

1448.879

-8.361
48.05773
-60.2514

0.7110753
60,45553
377.2909

~90.5534
-263.787
1.730543
-116.3
207.2564
~40.2721
-26.7718
-25.2118
60.83761
61,2885
+11.4736

0
-119.408
-31.1386
-142.451

0

¢
-57.0852
-32.7574
-8.64582
1.487414
0.2556588

39

14
0.8163
Q.4383
77.95812
16.7281

387

STANDARD
ERROR

792.0152

18.54857
126.7842
55.69832

0.3253928
101.393
107.4658

79.39416
165.3344
137.8043
186,8524
1264.2243
56.74763
26.70954
43.54224
31.63933
68.44259
126.0435

98.19778
138,1521
60.16638

80.21713
73.63242
18.56836
$.126098
0.3159908

T FSR 0
PARAMETER=0

1.829

-0.451
0.379
-1.082

+1.141
-1.595
0.013
+0.622
1.658
-0.710
-0.927
-0.579
1.923
0.895
-0.091

1.216
-0.225
-2.366

-0.712
<0.443
-0.463
0.290
0.807

PR28 > |T|
0.0887

0.6591
0.7103
0.2976

0.4035
0.5605
0.0035

0.2732
0.1329
0.9902
0.5437
0.1174
0.4896
0.35694
0.5718
0.0751
0.3857
0.9288

0.2641
0.8249
8.0329

0.6632
0.5504
0.7759
0.4334




HEDONIC RENT EQUATIONS - MOVER SAMPLE

BY SITE (NEW YORX)
CERTIFICATE PROGRAM

VARIABLE
iIntercept

CONDTIONS OF TENURE

Heat Included in Contract Rent
Tenure Related to Landlord
Length of Tenure (log of months)

SIZE OF UNIT
Square Feet per Room
Number of Bathrooms
Log (number of rooms)

UNIT QUALITY
Average Evaluator Rating of Apt. Condition
Log of Building Age
Kitchen Equipment Provided
Air Conditioning Provided
No Heat in Unit
Number of Hazards
Condition of Common Halls
Amenities in Bathrooms
Amenities in Halls
Balconies/porches/windows
Amenities per Room in Other Rooms

BUILDING TYPE
Single Family Detached
Duplex or Two-Family House
Single Row Family House
Highrise

NE IGHBORHOCO
Rural Area
Commercial - Industrial Activities 1n Ares
Abardoned Buildings (Evaluator)
Abandoned Buildings (Tenant)
Cleanliness of Surrounding Parcels
Scaled Median Owner Occwp. Tract
Scated Median Rent - Renter Gocoup. Tract

SAMPLE STRATUM
Mover Stratum

Observations
Degrees of Freedom
R2

Adjusted R2
Root Mean Squsre Error
Coefficient of Variatien

PARAMETER
ESTIMATE

937.3917

38.97004
o
-14.1726

0.4193851
=16.4461
88.024563

-34.008
-150.947

0

o

- 0
0.8056616
-11.6752
59.50764
12.4896
29.79063
-49.755

195.6609
-70, 1486

-9.48368

]

0
+8.991852
-38.3128
-10,0623
=3.77208
-0.0877507

g,

38
17
0.8832

0.73%0
31.1534%
7.9125641

388

STANDARD
ERROR

158.4701

8.577908
12.39%16

0.2405822
48.01737
35.4710%

17.30631
30.28616

-

18.48552
8.832107
16.71152
10.49418
24.13955
33.80901

55.48959
33.32165

17,5148 -

36.81037
36.47576
8.999322
1.345609
0.1635321

T FOR HO.
PARAMETER=0

5.915

4.543
-1.143

1.743
-0.343
2.482

~1.965
-4.984

0.044
-1.322
3.561
1.190
1.234
-1.472

3.526
-2.105

-0.541

-0.027
+1.050
-1.118
-2.803
-0.537

PROE > |T|
0.0001

0.0003
0.2687

0.0994
0.7362
0.0238

0.0660
0.0001

0.9657
0.2037
0.0024
0.2503
0.234C
0.1594

0.0026
0.0304

0.5952

.

0.9788
0.3083
0.2791
0.0122
0.5985




HEDONTC RENT EQUATIONS - MOVER SAMPLE

BY SITE (OAKLAND)
HOUSIHG VOUCHER PROGRAM

VARIABLE
Intercept

CONDTIONS OF TENURE
Heat Imcluded in Contract Rent
Tenure Related to Landlord
Length of Tenure (log of months)

‘SI2ZE GF URIT
Square Feet per Room
hanber of Bathrooss
Log (number of rooms)

URIT QUALITY
Average Evaluator Rating of Apt. Goendition
Log of Building Age
Kitchen Equipment Provided
Arr Conditioning Provided
No Heat in Unmit
Number of Hazards
Condition of Common Halls
Amenities in Bathrooms
Amenities in Halls
Balconies/parches/windows
Amenities per Room i1n Other Rooms

BUILDIRG TYPE
Single Family Detached
puplex or Two-Family House
Single Row Family Rouse
Highrise

NEIGHBCRHOOD
Rural Area
Commercial - Industrial Activities in Area
Abandoned Suildings (Evaluator)
Abandoned Buildings {(Tenant)
Cleaniiness of Surrounding Parcels
Scaled Median Owner Occup. Tract
Scaled Median Rent - Renter Occup. Tract

SAMPLE STRATUM

bt drwrbratraaa

Mover Stratum

Cbservations

Degrens of Fresadom

R2

Adjusted R2

Root Mean Square Error
Coefficient of Variation

PARAMETER
ESTIMATE

435.558

2984477
0
-27.1856

1.15325
103.3259
384.2942

6.027593
11,30191
3.510123
171.8136
11.82362
17.03223
-8.18186
-18.2841
-3.06306
13.57349
-93.3575

78.90412
30.67785
¢
0

0

61.07127
43.77499
-38.6822
45.51394
+0.276234

' 0.82744617

-29.2251

Se
34
0.8759

8.7847
72.4704
11.8855¢ -

389

STANDARD
ERROR

375.1055

10.64271
16.84761

0.6793257
52.09119
47.4002

61.72501
35.20362
23.04189
101.4621
62.15308
23.07395
18.51696
2749452
25.10618

28,4505
15.92184

35.36097
33.568659

.

63.2387
31.94289
37.98845
31.62806
1.846091

0.5221863

s0.92221

T FOR HO:
PARAMETER=0

-1.304

2.804
“1.6%

0.966
1.370
-0.755
1,439
-0.150
1.585

-0.480

PRO8 > |T|
0.2009

0.0083
0.1159

0.0987
0.055¢
0.000%

0.9228
0.7501
0.8798
0.0995
0.8503
0.4655
0.6614
0.5105
0 9036
6.6363
¢.0221

0.0324
. 0.3689

0.3410
0.1795
0.4554
0.1593
0.8819
0.1223

0.6345




HEDONIC RENT EQUATIONS - MOVER SAMPLE
BY SITE (QAKLAND)
CERTIFICATE PROGRAM

PARAMETER
ESTIMATE
VARIABLE L. e
. Intercept 195.4017
.
CONDTIONS OF TEMURE
Hest Included in Cortract, Rent 1.090388
Tenure Relates to Landiord . . -67.7848
, Length of Tenure (log of months) - 12.450%
SIZE OF UNIT
Square Feet per Room ' 0.111638
Nurber of Bathrooms v Y -18.5221
Lag (number of rooms) 411.2834
UNIT QUALITY T
Average Evaluator Rating of Apt. Condition . -B7.782%
* Log of Building Age .., 36T
. Kitchen Equipment Provided . 38.08073
Air Conditioning Provided 121,238
' No Heat in Unit 35,80557
Nurber of Hazards . 14.51648
Condition of Common Halls - 6.997892
Amenities in Bathrpoms 4.196792
Amenities in Kalls 5.814534
Balconies/porches/windows . -29.3085
Amenities per Room in Qther Rooms , Y -43,1824
BUILDING TYPE -
Single Family Detached 18.85255
buplex or Two-Family House -8.58132
Single Row Family House 0
Highrise 0
NE1GHBORHOOD )
.Rural Area ) ! 0
Commercial - Industrial Activities in Area . -4.01948
Abandoned Buildings (Evaluator) -3.05867
Abandoned Burldings (Tenant) 25.90487
Cleantiness of Surrounding Parcels £.4492823
‘Scaled Median Owner Occup. Tract -« 1.548521
Scaled Median Rent - Renter Occup. Tract ' 1.005663
SAMPLE STRATUM '
Mgver Stratum 14.45055
Observations 52
Degrees of Freoedom 26
R2 0.8415
Adjusted R2 0.4829
Root Mean Square Error &4 .99325
Coefficient of variation 11.504

390

STANDARD
ERROR

I9g.2211

8.53a81%4
67.06892
18.08498

0.6847475
46.54571
59.89545

79.66349
29.19578 .
27.6383
74.96238
76.96552
57.90%42
16.50569
20.41155
35.%23
28.30852
153.2136

35.43802
40.90732

.
e

77.3659
51.41435
51.06221
18.28473

1.54809

0.6631787

84.,82388

T FOR HO:
PARAMETER=0

0.489

0

0.128
-1.0M
-0.588

0,183
-0.398,
6.367

«1.102
-1.258

2.101°

-1.617
0.478
0.251
0.482
0.206
0.164

-1.035

-0.282

0.517
-0.210

-0.052
-0.176
0.507
0.025
1,065
1.516

0.170

PRO8

> 7]

- 3.6286

0.8994
0.3215
8.4973

0.8718
0.6939
0.0001

0.2806
0.2196
0.0455
0.1179
0.6369
0.8040
0.6335
0.8387
0.870%
0.3101
0.7803

0.5093
0.8355

0.9590
0,8615
0.6t82
0.9806
0.2967
0.1415

0.8650



HEDONIC RENT EQUATIONS - MOVER SAMPLE

BY SITE (OMAHA)
HOUSING VOUCHER PROGRAM

VARIABLE
Intercept

CONDTIONS OF TENURE
Hest' Inciuded in Contract Rent
Tenure Related to Landlord
Length of Terure (log of months)
»

SIZE OF UNIT
srssagainasnes
Square Feet per Room .
Number of Bathrooms
Log {number of rooms)

URIT QUALITY

- ' Aversge Evaluator Rating of Apt. Condition
Log of Building Age
Kitchen Equipment Provided
Air Conditioning Provided
No Heat in Unit
Number of Hazards -
Condition of Common Halls v
Amenities 1n Bathrooms
Amermities 1n Halls
Balconies/parches/windows
Ameni'ties per Room 1n Other Rooms
BUILBING TYPE
Single Family Detached
Duplex or Two:Famly House
Single Row Family House
Highrise

-

NEIGHBORHOOD

Rursl Area

Commereial - Industrial Activities in Area
Abandored Butldings (Evaluator)

Abardoned Bulldings (Tenant)

Clesnliness of Surrounding Parcels

Scaled Median Owner Occup., Tract

Scaled Median Rent - Renter Occup. Tract

.

SAMPLE STRATUM .

Mover Stratum

Observations

Degrees of Freedom

R2

Adjusted R2

Root Mesn Sguare Error
Coefficient of Varmation

PARAMETER
ESTIMATE

-34.755

L

10.32728
+70.5278
9.765887

0.2764715
7.500622
151.5173

-20,8293
-5.26118
+2.76021
30.87193
0
7.476507
-7.85192
1,17738
5.384975
t -2.36641
N -27.336

[

1.591851
"T-61.4572
0

27.06519

]

]
26.52652
8.518505
27.27835
3.041521
0.1575473

-6.44331

&7
a2
0.7705

0.5097
39.61188
12.01498

ot

aa

391

STANDARD
ERRCR

185.4693

6.410851
60.89536
13.27432

0.377618
27.25738
42.31641

24556
30.77107
15.26996
23.89396

27.17135
14.446268
14.69327
12.60402
15.46319

20,6453

38.05008
93.366468

423122

27.14473
34.40386
16.56426
1.530871
0.3953481_

57.44846

T FOR HO:

PARAMETER=Q

3

-0.187

1.611
-1.158
0.736

0.785
0.275
3.581

-0.852
-0.170
-0.181

1.292

0.275
-0.543
-0.080

0.427
-0.153
-1.323 .

PROB > {T|
0.8531
0.1215

0.2592
0.4696

.. 0.5927




HEDONIC RENT EQUATIONS - MOVER SAMPLE
BY SITE (OMAHA)
CERTIFICATE PROGRAM

?

PARAMETER STANDARD
ESTIMATE ERROR
VARIABLE )
[ntercept . 3.78455 193.9405
COMDTIONS OF TEKURE '
. Heat Included in Contract Rent 0.8768123 7.060855
Terire Related to Landlord -71.0064 77.55757
Length of Tenure (log of montns) -18.2136 9.5357%6
SI2E OF UNIT ’ ;
Square Feet per Room -0.0798345 0.4058235
Number of Bathrooms ¥ 83.97216 34.96197
Log (number of rooms) 58.8634 54.38767
UNIT QUALITY
Average Evaluator Rating of Apt. Condition -10.8034 4, 15742
Log of Building Age 9. 739347 32.88679
“Kitchen Equipment Provided 3.235994 20,1027
Air Conditioning Provided 34,6524% 20.6194
‘No Heat 1n Unit e D .
Number of Hazards _~37.,7592 33.35666
Condition of Common Halls 15.42852 14.172%6
Amenities 1n Bathrooms 11.98773 25.1448
Amenities in Halls 0.0499412% 4.296315
Balconies/porches/windons -10,2672 20.25285
Avenities per Room in Other Rooms -21.6432 18.95566
BUILDING TYPE . ) _
Single Family Detached £5.47938 58.57%23
Duplex or Two-Family House 103.7419 56.26491
Singlte Row Family Houss ] .
Highrise 111.285% ?4.9?64?
REIGHBGRHOOO *
Rural Area g .
Commercial - Industrial Activities in Araa -83.8171 71.05034
Abandoned Buildings (Evaluater) 19.09621 23.61622
Abandoned Suildings (Tenant) -29.3095 26.09012° -
Cleanliness of Surrounding Parcels 19.0519 --16.78%3
Scaled Median Owner Occup. Tract 0.7716438 2.255715
Scaled Median Rent - Renter Occup. Tract 0.05912491 0.4729173
SAMPLE STRATUM
Mover Stratum 50.9%31 4§.22626
Observations ) &5 "
Degrees of Freedom 20
R2 0.6940 -
Adjusted R2 0.29561 T
Root Mean Square Error 42.47927 .

Coefficient of variation 12.94932

392

T FOR HO:
PARAMETER=0

0.020

Q.12
«8.916
=1.890

-0.197
2.402
1.082

+0.245
0.296
0.161
1,681

+1.132
1.103
0,477
0.012
-0.507
-1.142

.13
1.844

1,484

-1.250
- 0.809
=1.217
1.135
0.342
0.125

1.035

PRO8 > [T}

‘0.9846

0.9024
0.3708
0.0733

0.8440
0.0261,
0.2920

0.2092
0.7702
0.8737
0.1084

g.2712
0.2833
0.4387
0.9908
0.617
0.2670

+

P

0.2769
0.0801

“0-1533



HEDONIC RENT EQUATIONS
BY SITE (PITTSBURGH)
HOUSING VOUCHER PROGRAM

- MOVER SAMPLE

PARAMETER STANDARD T FOR HO.
VARIABLE ESTIMATE ERROR PARAMETER=0 PROB > |T|
intercept ) . -820.968 .204.5535 -4.013 0.064
CONDTIONS OF TENURE . -
Heat Included in Contract Rent 16.39178 5.54646 2.955 0.0059
Terure Reiated to Landiord -3.20799 &67.43336 -0.048 0.9624
Length of Terwre (log of months) . 3732113 13.046749 2.856 0.0076
SIZE OF UNiT o - s
Square Feet per Room 1.118677 0.2457043 4.553 0.0001
Number of Bathrooms 55.50051 23.34673 2.377 0.0238
Log (number of reoms) .. _154.431 32.783¢92 4.711 4.0001
T u
UNIT QUALITY oy
Aversge Evaluator Rating of Apt. Condition Q2.97472 26.35862 3.527 0.0013
Log of Building Age 44,7734 17.543 2.552 0.0159
Kitchen Equipment Provided . . -20,1427 16.08453 -1.252 £.2198
Air. Conditioning Provided e -19.6878 21.23576 -0.927 ¢.3610
Ho Heat in Uit . - - ¢ . . .
Number of Hazards, .\ - - "%.81275 16.53925 -0.593 _0.5573
Condition of Comon Halls o 1.552051 10.95255 3.142 0.8882
Ameniities in Bathrooms - . 11.20264 11.62813 0.9463 0.3428
Amenities in Halls g . 12,62315 18.44061 0.685 0.4987
Balconies/porches/windows .. - 11,6053 16.9593¢9 -0.684 0.4989
Amenities par Room in Other Rooms - . 32,6301 21.21605 1.538 D.1342
BUILDING TYPE . T .
Sirgle Family Detached 9.470212 10.48402 0.311 4.7581
Buplex or Two-Family House 62.56692 28.37777 2.205 0.0350
Single Row Faaily House L 35.29849 27.00045 1.307 .2007
fHighrise K 20.23781 32.37359 0.625 0.5365
NE 1 GHBORHOO ” .
Rurai Ares g . - .
Commercial - Industrial Activities in Area 1] . . .
Abandoned Buildings (Evalustor) . 8.84935% 26.87396 ¢.357 0.7238
Abardoned Buildings (Tenant) R -5.94687 25.74379 -0.231 0.8188
Cleanliness of Surrounding Parcels . 14.,07713 10.25815 * 372 0.1798
Scated Median Owner Occup. Tract - -2.04967 1.11004% 1,846 0.0744
Scaled Median Rent - Renter Occup, Tract 0.1657024 0.2094186 0.791 0.4348
SAMPLE STRATUM -0 -
Mover Stratum 9.410309 46.16004 0.204 0.8398
Observations ) 57
Degrees of Freedom n
R2 0.7572
Adjusted R2 0.5535
Root Mean Square Error 39.78202
Cosfficient of variation 11.1542

393




HEDONIC RENT EQUATIONS
8Y SITE (PITTSBURGH)
CERTIFICATE PROGRAM

v

+

VARIABLE
Intercept

CONDT10HS OF TENURE

r Heat Included in Contract Rent
Terwre Related to tandlord
Length of Tenure (log of months)

SI2E OF UNIT

Square Feet per Room -
Number of Bathrooms
Log (mumber of rooms) v

UNIT QUALITY
Average Evaluator Rating of Apt. Condition
Log of Burlding Age
Kitchen Equipment Provided
Air Conditioning Provided
No Heat in Unit -
Number of Hazards
Condition of Common Halls
Arenities in Bathrooms
Amenities in Halls '
Batconies/porches/windows
Amenities per Room in Qther Rooms

BUILDING TYPE

Single Family Detached
Duplex or Two-Family House
Single Row Family House
Highrise

NEIGHRORHOOD
Rural Area
Commercial - Industrial Activities in Area
Abandoned Buildings (Evaluator)

" Abandoned Buildings (Tenant) =
Cleaniiness of Surrounding Parcels
Scaled Median Owner Occup. Tract
Scaled Median Rent - Renter Qccup. Tract

SAMPLE STRATUM

Mover Stratum

Qbservations

Degrees of Freedom

R2

Adjusted &2

Root Mean Square Error
Coefficient of Variation

+ MOVER SAMPLE

PARAMETER
ESTIMATE

-82.919%

12.35137
30.0757

1175455

r 0.2046648
-26.6158
177.4153

© 0 2.911479
23.08103
-26.9768

¢ 3.023372

73.51883

13,364

- 13.93953

Y -9,11953
13.51834
B.885085
-10.9252

<6.66992
-20.9278
1.020753
-18.3543

- 0
13.27904
+2.18729
-19.2898
+1.58398

0.3640517
0.1129389

&0 -
33

0.6750
0.4092
41.3725¢9
13.12801

394

STAKDARD
ERROR

159.288

& 9174637
52.96659
13.19802

0.236931
30.794566
41.38383

24.04663
17.17907
18.48005
25.94417
82.13292
15.67128
7.331118
12.42214
19.72882
15.81701
19.90445

30,5735
25.78604
23.93867

3.7

53.45397
36,65164
32.57431
17.17048
0.9671245
0.1705165

T FOR HO:
PARAMETER=(

-0.521

0.121
1.344
-1.480
0.117
0.895
+0.853
1.901
-0.734
0.685
6.562
-0.549

-0.218
-0.781

0.043
+0.588

0.248
-0.060
-0.592
-0.0%92

0.376

0.862

PROB > {T}
0.6081

0.0171
0.5740
8.9296

0.3939
0.3937
0.0001

0.9044
0.18832
0.1538
0.9079
0.3772
0.3999
0.0680
0.4681
0.4980
0.5780
0.5868

-

0.8286
0.4402
0.9662
8.5602

0.8053
0.9528
0.5578
8.927
0.70%0
0.5124




HEDONIC RENT EQUATIONS - MOVER SAMPLE

BY SITE (SAN ARTONIQ}
HOUSEING VOUCHER PROGRAM

YARIABLE
[ntercept

CONDTIONS OF TENURE
Heat Inciuded in Contract Rent
Terwirs Reiated to Landlord
Length of Tenure (log of months)

SIZE OF UNIT
Square Feet per Room
Number of Bathrooms
Log (number of rooms)

UNIT QUALITY

............ x
Average Evaluator Rating of Apt. Condition
Log of Building Aga
Kitchen Equipment Provided
Alr Conditioning Provided
Ho Heat in Unit
Nunber of Hazards
Condition of Common Halls
Amenities in Bathrooms
Amenities in Halls
Balconies/porches/windows
Amenities per Room in Other Rooms

BUILDING TYPE
Single Family Detached
Duplex or Two-Family House
Single Row Family House
Nighrise

NEIGHBORHOQO

Rural Area

Commercial - Industrial Activities in Area
Absrcdoned Buildings (Evaluator)

Abandoned Buildings (Tenant)

Cleaniiness of Surrounding Parcels

Scaled Median Owner Occup. Tract

Scaled Median Rent - Renter Occup, Tract

SAMPLE STRATUM

b mb At r A

Mover Stratum

Observations

bDegrees of Freedom

R2

Adjusted R2

Root Mean Square Error
Coaefficient of Variatien

PARAMETER

ESTIMATE
54.457

0.2608566
18.57075
+6.92034

0.4474097
2342479
162.7471

0.6750266
4.51682
4.91054
11.70424
-9.50635
40.95492

13.7154

~7.2279
26.7531%
18.1257%
-79.332

39.2431
31.34677
9

0

0

75. 14556
-26.9227
25.08413
22.99274
0.4229925
-0.0926589

82.48774

75

49
0.7346
0.5937
4402574
1.87773

395

STANDARD

ERROR
16£6.2095

2.665788
§3.24517
7.440343

0.245897
12.49083
34.423

22.59163
24.65545
8.504676
2489346

22,7609
35.71697
11.60754
7.388566
3.32261
15.67515
48.94153

19.54951
36.32028

-

39.0522
37.81368
32.50164
11.21824

0.9771824
0.1876783

T FOR KO
PARAMETER=0

-1.056

+0.418
1.147
1.182
-0.978
0.85
1.156
-1.621

2.007
0.863

1.924
-0.65%
9.772
2.050
0.433
-0.510

1.081

PROB > |T|
8.2950

0.9224
0.7288
0.3569

0.0988
0.0710
0.0001

0.9763
0.8554
0.5643
0.5403

0.6780
0.2571

0.2431

0.3328
0.3972
0.2532
0.1174

¢.0502
0.3923

0.0601
0.5129
0.4440
0.0458
0.65670
0.6123

0.2939




HEDONIC RENT EQUATIONS - MOVER SAMPLE
BY SITE (SAK ANTONIOQ)
CERTIFICATE PROGRAM

PARAMETER STANDARD T FOR HO:
VARIABLE ESTIMATE ERROR PARAMETER=0 PROB > [T}
[nt.rc‘pt 62.265% 98.24457 0.634 0.5293
CONDTIONS OF TENURE
Heat Included in Contract Rent 0.4522248 2.978966 0.21% 0.8276
Tenure Related to Landlord -64.0859 27.9974 -2.289 0.0266
Length of Tenure (log of months) - 18.01874 5.453459 3.304 0.0018
SIZE OF INIT ‘
Scquare Feet per Room 0.4798208 0.2756843 1.740 0.0833
Nunber of 8athrooms 27.70584 ?.43899% 2.935 0.005%
Log {rumber of rooms) 101.084% 25.67105 3.938 0.0003
UNIT QUALITY
Average Evaluator Rating of Apt. Condition 3967535 18,49402 0,215 0.8311
Log of Building Age -5.32304 7.882844 -0,4675 0.5028
Kitchen Equipment Provided -4.91988 6.908705 -3.712 0.479%9
Air Conditioning Provided 11.30563 15.26083 0.741 0.4625
No Heat in Unit +4.,98457 1716717 ~0.290 6.7728
Number of Hazards -20.1708 14.58682 -1.383 0.1733
Condition of Comon Halls -2.82885 8.016744 -0,353 0.7258
Amenities in Bathrooms "0.137931 6.336137 -3.030 0.9746
Amenities in Halls -41,9247 26.188%4 -1.601 0.1161
Balconies/porches/windoss \ 4323351 12.14206 0.364 0.7173
Amenities per Room in Other Rooms -6.55627 33.8853% +0.193 0.8474
BUILDING TYPE
Single Family Detached 15.44405 17.44232 0.88% 0.3804
Dupiex or Two-Family House 8.436223 19.82287 0.426™ 0.5724
Single Row Family House +53.0099 §1.16503 ~1.036 0.3055
Highrise ] . . .
NEIGHBORHOCO -
Rural Area 40,01614 38.88617 1.030 0.3085 |
Commercial - Industrial Activities in Ares 27.72631 17.34404 1.599 0.1166
Abandoned Buildings (Evaluater) -21.2979 35.45949 -0.601 0.5510
Abandoned Buiidings (Tenant) 15.58154 £8.03025 0.55% 0.5809
Cleantiness of Surrounding Parcels -46.9524 6.605885 -1.052 0.2980
Scaled Median Owner Occup. Tract £.5053335 0.4823131 1.048 0.3001
Scaled Median Rent - Renter Occup, Tract -0.0633123 0.122376% _0.517 0.6073
SAMPLE STRATUM
Mover Stratum Q . .
Observations 74
ODagrees of Freadom &7
¥ 0.6790
Adjusted R2 0.4546
Root Mean Square Error 34.17553
Coefficient of Varation 9.631613
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HEDONIC RENT EQUATIONS - MOVER SAMPLE
BY SITE (SEATTLE}
HOUSING YOUCHER PROGRAM

VARIABLE

intercept
CONDTIONS QF TEMURE

Heat Included in Contract Rent
Tenure Related to Landlord
Length of Terure (log of months)

SIZE OF UNIT
Square Feet per Room
Rumber of Bathrooms
Log (number of rooms)

UNIT QUALITY

Average Evaluator Rating of Apt. Condition
Log of Building Age

Kitchen Equipment Provided
- Air Conditioning Provided

Ko Heat in Unit

Number of Hazards

Condition of Cammon Halls
Amenities in Bathrooms

Amenities in Halls
Balconies/porches/windows
Amenities per Roon in Other Rooms

BUILDING TYPE
Single Family Detached
Duplex or Two-Family House
Single Row Family House
Highrise

NE IGHEORHOCD
Rural Area
Commercial - Imdustrial Activities in Area
Abandoned Buildings (Evaluator)
Abandoned Buildings (Tenant) .
Cleanliness of Surrounding Parcels
Scaled Medianm Quner Occup. Tract
Scaled Median Rent - Renter Occup. Tract

SAMPLE STRATUM

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

Hover Stratum

Observations
Degrees of Freedom

R2

Adjusted R2
Root Mean Square Error
Coefficient of Variation

PARAMETER
ESTIMATE

177.7025

0.8517341
+43.8467%
-26.0226

<0.445091
2.467936
147.2073

41.46758
-50.448
-9.95091
2

xe" 0
6.846454
27.23%66

-5.6198
-31.1589
15 37029
-13.8492

“161.69
83.19905
P9.77566

21.4154

0
-40.2308
61.31633
10.20856
+19.6932
3.760308
0.599657

+49.5688

50

2
0.7382

0.4545
59.20174
14.36867

397

STAKDARD
ERROR

318.6987

35.24824
66.85052
18.38568

0.7550296
39.83883
60,7081

52.13479
37.63031
16.95641

32.24511
11.77878
10.96782
65.20736
15.64668
45.22544

48.59543

49.7726
127.55%6
105.0904

38.753
-60.5607%
37.05024
15.27502
2.051871
0.5365728

37.72397

T FOR HO:
PARAMETER=(

0.538

0.024
-0.656
-1.415

-0.590
0.062
2,425

0.795
=1.341

-0.587

g.212
2.313
-0.604
~0.476

-0.306

-1.038
1.012
0.276

-1.289
1.833
1.118

-0.859

PROB > |T|
0.5823

0.9809
0.517%
0.1698

0.5610
0.9511
0.0232

0.4342
0.1926
0.5528

0.8335
0.0296
4.5318
0.56381
0.3357
0.7621

0.0028
0.1076
0.4418
0.8402

0.3096
0,3214
6.7853
0.2096
0.0793
G.2748

0.39%0




HEDONIC RENT EQUATIONS - MOVER SAMPLE .
BY SITE (SEATTLE)
CERTIFICATE PROGRAK

PARAMETER STANDARD T FOR HO:
VARIABLE ESTIMATE ERROR PARAMETER=0 PROS > |T|
Intercept 221.421 188.8312 1.173 0.2547
COMDTICHS OF TEKURE
Hest Included in Contract Rent -95.8149 13.13773 -7.253 0.00M
Terwre Retated to Landlord 0 . . .
Longth of Tenure (log of months) -35.9983 23.23123 -1.550 ¢ 1369
SIZE OF UNIT
Square Feet per Room 0.6293744 0.289558 2.174 0.0419
Number of Bathrooms . $7.09535 26.54256 2.326 0.0306
Log (number of rooms}) 184.7464 41.98091 4.448 0.0002
URIT QUALITY
Average Evalustor Rating of Apt. Condition -37.217% 26.14951 -1.423 0.1701
Log of Building Age -27.5383 24,76648 -1.112 0.2794
Kitchen Equipment Provided -22.1392 11.49862 -1.925 0.0685
Air Conditioning Provided ] . . .
No Heat in Unit 0 . . .
Number of Hazards 19.57271 20.99874 0.932 0.3624
Conditien of Common Halls 2.072654 5.922364 2.350 0.7300
Amenities in Bathrooms 19.71607 15.199 1.297 0.2093
Amenities im Halls 47.50577 17.60204 2.699 0.0138
Balcenies/porches/windouws 5.061278 10.7682 0.470 0.6434
Amenities per Room in Cther Rooms -14.305 18.35193 -0.779 0.4451
BUILDING TYPE
Single Family Detached 7.95%9412 41,41182 0.192 0.8495
Duplex or Two-Family House =13.4455 29.31235 -0.459 0.4514
Single Row Family House 16.39976 30.94489 0,530 0.6020
Highrise 0 . . .
NEIGHBORHOOD
Rural Area ! . . .
Commercial - Industrial Activities in Ares 355.5944 69.53328 5.114 0.0001
Abandoned Buildings (Evatuator) 45.56297 23.03231 1,978 0.0618
Abandored Bur [dings {Tenant} -2.51295 26.195463 -0.096 0.9245
Cleanliness of Surrounding Parcels +3.7225 9.315856 -0.400 0.5937
Scaled Median Owner Occup. Tract 1.562565 1.068964 1.462 0.15¢3
$coled Median Rent - Renter Occup. Tract 0.5206422 0.3425975 1.519 0. 1444
SAMPLE STRATUM
Mover Stratum ' '9.04228 4?.88852 -3.18% 0.8521
Observations 44
Degrees of Freedom 20
RE 0.9424
Adjusted R2 0.8734
Root Mean Sguare Error 34.4272
Coeffrcient of variation 8.732%4
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Gross Rent
Mean

Within-PHA standard
error

Total standard
error

Contract Rent

Mean

Within-PHA standard
error

Total standard
error

f

¥
It

+
L

TABLE F.1

FULL SAMPLE RECIPIENT RENTS

(National Projections)

Housing
Voucher

Program

$503.02

$ 4.33

$ 28.560

$445.06

4.07

29.17

Significant at 0.01 level
Significant at 0.05 level

Significant at 0.10 level

Housing
Certificate

Program

$476.90

$ 3.54

$ 28.69

$421.59

3.21

31.35

401

t-Statistic
for
Difference Difference
$26.12
$ 5.59 4.67%%
$ 7.15 3.65%%
$23.47
5,19 & 52%%
g8.29 2.83%%




R

.

Ratio < 0.4

+4 < Ratio < (.45

0.40 < Ratio < 0.50

 @Distributions are weighted to national projections.

0.50 < Ratio < 0.55
0.55 < Ratio < 0.60
0.60 < Ratio < 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 < 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 < Ratio < 1.35
1.35 < Ratio < 1.40
1,40 < Ratio < 1.45
1.45 < Ratio < 1.50
1,50 < Ratio <

add to

TABLE F.2

DETAILS OF DISTRIBUTION OF RATIO OF

GROSS -RENT TO FMR-OR-PAYMENT STANDARD?

{Backup to Figure 2.3)

HOusin§;'{4} Housing
- Vouchet™” "~ Certificate
Program Program
6.9 6.1
0.2 ” 0.0
0.1 C.0
0.2 0.0

0.1 0.0
0.7 0.6
1.3 0.9
1.3 2.1
3.1 - 2.8 ~
1.9 3.9
6.7 4,2
7.6 . 13.4 .

13.1 28.3
14.0 18.0
11.9 12.4
11.0 4,2
6.4 1.7
5.2 0.7
3.0 0.5
2.6 0.1
1.0 0.0
0.7 0.1
0.5 0.0
0.8 0.0

100 because of rounding.

402
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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 5248,97 $244.34 $54.63

standard error

Total standard 21.88 22.68 6.60 0.70

error .

Recipient Contract

Rent

Mean $445.06 . $421.59 $23.47

standard error .- .

Total standard 29.17 31.35 8.2 2.83%%

error

Change in Contract

Rent

Mean $196.09 $177.25 $18.84

Within-PHA . 5.27 5.11 . 7.35 2,56%

standard error

Total standard 21.92 \ 23.81 7.35 2.56% |

error .

wE o=

Significant at 0.01 level

*
]

Significant at 0.05 level

+
H

Significant at 0.10 level
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TABLE F.4

FULL SAMPLE CHANGE {N CONTRACT RENT FOR MOVERS AND STAYERS

©

Recipients Who Stay In
The:r Pre-Program Unit

Pre-enrol Iment contract
rent

Recipient contract rent
Change in contract rent

Within-PHA t-statistic
for change

Total error f-statistic
for change

Recipients Who Move From
Their Pre~Program Units

Pre-enrol iment contract
reant

Recipient contract rent
Change in contract rent

Within-PHA t-statistic
for change

Total error t=statistic
for change

Housing
Voucher

Program

$326.08

398.43

L]
72,38

10,17%%

4,44%%

£216.03

462.70
247.00

35,29%%

14,22%*

Within-PHA Total Error
Housing f-statistic t-statistic
'Certificate - “for for
. Program Difference Difference Difference
$315.30 $10.78 1.15 0.70 -
381,70 16,74 2.04% 1.76%
67.69 4.69 0.48 0.29
10,20%% »o
3 L
4.00%*
& =
$212.99 $3.04 0.37 0.37
435,15 27.55 4,25%% . 3.13%
222.67 24,33 2.53% et D B3
33.80%% e
10.68%%

-
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TABLE F,5

INDIVIDUAL SITE ESTIMATES OF PRICE DIFFERENCES-~ALL RECIPIENTS, POOLED LINEAR REGRESSION

Difference in Rent
Associated with Difference in Housing Voucher Prices

Average Contract Rent -, Evaluated at Evatuated at
- Housing Certificate Housi1ng Voucher Prices Certificate Program Prices

Youcher Program Program Mean s.B. Mean 3.0,
Atlanta 411,58 368.74 6.79 9.92 39,41%% 9.70
Los Angefes 554,51 549,08 22.24 14,28 4,62 12.73
Minneapolis 457.56 431.14 33.69% 9,70 17.22% 9.17
Montgomery Cty. 583,17 Y 564.87 5.55 13.75 12,02 12.37
2]
New York City 405,58 361,32 33.69% 15.64 34.86* 14,01
Ozkland 588.63 552.61 64.03%% 15,21 74,45%% 14,36
Omaha 312,18 312.00 -5?42 8,10 6.14 7.59
Pittsburgh 340.75 309,45 19.51*% 7.77 26.73%% 7.57
San Antonto 369.70 352.41 19,.32% 8.43 16.36 - ;.60
Seattle 400,81 378.27 20.33% 11.60 16.48 10.54

’

%% =

Significant at 0.01 ievel

L 3
1]

Significant at 0.05 level

+
H

Signifrcant at 0.10 level
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TABLE F.6

INDIVIDUAL SITE ESTIMATES QF 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
Log Angeles 571.13 563.21 9.99 26.07
Minneapolis 480.44 ’ 445.60 31.50%* 9.49
Montgomery Cty. 601.15 576.79 21.21 16.50
MD
New York City 466.03 393.72 46.01 28.85
Oakland 606.88 567.46 55.70%*% 20.38
Omaha 330.74 328.51 ~-7.76 17.05
Pittsburgh 356.27 315.15 23.41% 9.75
San Antonio 372,27 354.83 16.57¢% 9.12
Seattle 416.59 394.30 7.50 19.34
12,28 .
*% = S§ignificant at 0.01 level
* =

Significant at 0.05 level

+
il

Significant at 0.10 level
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TABLE F.7 .

INDIVIDUAL SITE ESTIMATES OF PRICE DIFFERENCES——MOVERS, POOLED LINEAR REGRESSION

s * 4

- - t -

Difference in Rent
Associated with Difference in Housing Voucher Prices
Evaluated at Evaluated at

Average Contract Rent

Housng Certificate Housing Voucher Prices Certificate Program Prices
Voucher Program  Program Mean 5.D. Mean $.D.
Attanta 414,10 369,54 9.65l 8.73 40 ,22%% 9.83
Los Angeles 571l12 563.21 20,15 17.44 8.12 17.09-
Minneapotis 485,64 441.86 27.96%% 9.90 39.31%% !0.53 .
" Montgomery Cty. 601.14 * 574,43 17.30 15.53 25.18¢ e
MD oo
New York City 466.03 393.72 52.02% 20,87 67.78%% 18.77
Oakiand 608.76 566.55 63.67%% 17.73 82.84%* 17179
Omaha 330.12 328.21 2.35 10.25 10,73 9.56{
Pittsburgh ' 356.68 315,15 32.02%% 9.38 42 ,95%% 9.08
San Antonio 37q.79 354.83 13.44 8.9% 4,85 ' ;.59
'Seattle 413,87 394,26 24,65 15.52 22.,98% ) 13.6;

*

¥*# = Significant at 0.01 level

»*
U

Significant at 0.05 level

+
i

Significant at 0.10 level
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TABLE F.8

INDIVIDUAL SITE ESTIMATES OF PRICE DIFFERENCES--
STAYERS, POOLED LINEAR REGRESSION

Difference in
Real Housing

Average Contract Rent Evaluated at
Housing Certificate Houging Voucher Prices
Voucher Program  Program Mean 5.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 42.59% . 19.24
ﬁontgomernyty. ‘ 517.14 534.84 -31.36 . 26.51
MD
New York City 373.32 343.79 23.77 . 21.69
Oakland 521.09 47?.31 72.06%%* 22.53
Omalia 268.62 278.50 —21}631 12.64
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
|
*% = gjgnificant at 0.01 level
* = Significant at 0.05 level
+ = Significant at 0.10 level
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