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Appendix A

THE DEMONSTRATION SAMPLE

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 appendix describes 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
stateg, 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.l Westat concluded that two of these PHAs——New York and
Los Angeles-—had such large Section 8 Certificate Programs that they should be
included in the sample with certainty (that is, be included simply to
represent themselves). The remaining 104 PHAs were then grouped into 28
strata formed by 7 regions and 4 size categories, as shown in Table A.l.

Since the remaining sample allowed for only 16 PHAs, Westat set
marginal sampling targets for regions and size categories, and then drew a
sample of PHAs to meet these marginal conditions. The marginal sample
allocations are shown in Table A.l. The equal allocation by size categories
reflected approximately equal 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. Accordingly, in order to assure greater

lsee Dietz et al,, p. 3-1. HUD excluded, for administrative reasons,
6 of the 112 PHAs that met these criteria, leaving a total sample of 106.
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TABLE A.l

STRATIFICATION OF NONCERTAINTY PHAs BY REGION AND SIZE
TOGETHER WITH MARGINAL SAMPLING TARGETS

PHA SIZE Total
(Authorized Certificate Number
Program Slots as of January, 1984} of Certi-
4,000 2,700 1,700 Less Total ficate
to to o Than Number Slots |Allocated
Reqion 2,000 4,000 2,700 1,700 af FHAs {000s) Samp le
New England 0 1 1 2 4 8.7 2
New York/New lJersey 1 0 2 3 4] 14.2 1
Mideast 1 1 2 5 9 20.2 2
North Centrai ' 2 6 6 7 21 50.6 4
Southeast o 2 3 11 16 28.5 2
South Central 2 2 3 [ 13 30.6 2
West 5 7 11 i2 35 84.4 3
Total Number |
of PHAs 11 19 28 46 104 237.2
Allccated Sample 4 4 4 4 16 NA 16

Source! Dietz, et al., Tables 3-1 and 3-2.
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regional variation, the sample targets by region 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 resuited in the sample of PHAs listed in
-Table 4.2.1

A2 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 e
draw a single stage sample of individuals. Within this context, Bryant et al.

provide the following facts concerning their procedurze.

l. There is an unbiased estimate of the population mean, "y, L
provided by: S

p . -
- o1 rj = ’
S Ya T 1 z. I_. (yrjnrj)
ryl TJ
where

¥, = Unbiased estimator of population mean )
n = BSample size

Prj = The proportion of the population in the (r,j)th stratum

iy = The expected proportion of the sample in the (r,j)th

stratum

irwo details of the procedure followed may be mentioned. First,
Westar 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 stratum) is sub~-
stantially different from the proportion of the sample that would be expected
to fall in that stratum based on the sample targets for the strata margin-
als., This procedure also, as it happened, excluded one stratum--the smallest
size category in the West-—from the sample. Following Westat's sluggestion,
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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TABLE A.2

. SAMPLE OF PHAs

Probability
of Selection

Authorized
Certificate Slots
PHA Region in January 1984
New York City, NY NY/NJ 38,595
Los Angeies, CA W 17,505
Cuyahoga County (Cleveland), OH NC 5,135
Houston, TX sC 5,504
San Antonio, TX sc 5,720
Oakiand, CA W 4,072
Boston, MA NE 3,990
Metro Council (Minreapolis), MN NG 3,162
Atlanta, GA SE 3,725
San Diege, €A W 3,065
Pittsburgh, PA ME 2,035
Omaha, NE NC 1,898
Dayton, OH . _ NC 1,278
Seattie, WA W 2,116
New Haven, CT NE 1,383
Erie (Buffalo), NY NY /N 1,061
Manigomery County, MD ME 1,495
Pinellas County (St. Petersburg), FL SE 1,402
New Jersey N/A N/A
Michrgan N/A N/A

Source: Dietz, et al., Table 3-3,
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(2)

(3)

(4)

(5)

(6)

(1)

§rj = The sample mean for the r,jth

stratum

h

The sample size in the r,j"? stratum.

1

nrj

Bryant et al. also present a biased estimator:

2l

¥ = z fn .; . e
B .
s ri‘rj

In the special situation in which
P = (2,02

and in which without rounding

where n_, and n, . are integer marginal sample targets, then

re ]

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 efficiency 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 ?u'

5. Under certain conditions, the sample will provide unbiased
estimates of gar(?u) and Var(jp). These conditions were not met
in this case,

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

(n_ Xn )
(i-) B=ZZ{_rnT-J_-PI‘j] Hrj-
If
(ii) Ilrj = ]-[r. + ]-l.j = U

(iii)  Ja_ = Zn.j =n

r J

. n_, n.
(individual) gPrj =P, =3 %Prj =P ;= _El

we have

11 no.

r. -

B = . ¢ [ hu g s u - Je - JRgu v u =
J T 1

2In cases where some P.; are very different from (P_.,)(P,:), Bryant
et al. suggest a procedure to réduce variance. This procedure, wﬂich was
followed by Westat, can (and in this case did) create a situation in which the
variance cannot be directly estimated from the sample.
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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. (Asymptotic
methods such as bootstrap estimation are, of course, availab}e.) As discussed
in more detail in Appendix B, cur approach was to adopt yet another estimator
and rely on a likely upper bound estimate of the variance., The estimator we
adopted would, in the present context, be equivalent to the ;u of Eq (1)

except that the weights (P /nﬁrj) would be normalized so that they always

rj'e]
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 variance.

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 stratification 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 €, it seems reasonable to use the one-way

stratified variance as an upper bound in this case, especially since for key

measures inter—PHA variation was expected to be gquite small,

A3 Sampling Households

PHAs selected for the Demonstration were allocated Housing Voucher
Program funds. Funding levels for the individual PHAs were set by HUD to
support sample sizes that would offset differences in the probability of PHA
selection and create approximately self-weighting observations at the indi-
vidual 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 tﬁen-current allocation of
Certificate units, with some additional slots allocated to larger unit
sizes, These are shown in Table A.3. As indicated there, in cases where PHAs

had adopted an apparently permanent policy of not issuing Certificates to some
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TABLE A.3

DISTRIBUTION OF SECTION 8 UNITS IN URBAN SAMPLE

AT THE START OF THE DEMONSTRATION®

Bedroom Si1ze

4

Site Q 1 2 3 or more Total

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

Bastan (313 (623) {1,158 {1,323 (435) 3,935

Cleveland 33 1,398 2,387 1,222 164 5,184

Dayton 0 134 704 351 89 1,278
(¢] 383 456 171 31

Buffalo 4 (382) {458} (170) {31} 1,04%

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

Los Angeles 1,141 8,433 5,855 1,480 200 17,199

Minnescta 0 741 1,928 452 41 3,162

Montgemery 80 228 541 414 109 1,372

New Haven 90 322 590 408 116 1,526

tew York City 4,766 19,804 11,851 4,339 671 42,031

QOakland 1,243 181 1,560 as2 236 4,072

Omaha 75 651 726 343 35 1,830

Pinellas &9 488 660 168 20 1,405
Q 512 969 430 98

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

San Diege (50) (1,530} (1,135 (270} {80} 3,065
1] 753 826 430 105

Settle {195) (684} (750} (3907 (9% 2,114

dyhere 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.

current numbers are shown inm parentheses.
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bedroom size, the allocation for this size was set Lo zero even if the PHA had
some recipients in these bedroom sizgq from issuances prior to the cur;ent
poelicy. 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 precision
for these groups.

The Demonstration Housing Voucher slots were matched by an equal
number of Certificate Program slots funded from the PHA's regular Certificate
Program funds. These were called flagged Certificates to distinguish them
from the rest of the PHA's Certificate Program,

The sample ¢f Demonstration households was then drawn from the regular
flow of program applicants. Each Demonstration PHA normally accepted applica-
tions for the éection 8 Existing Housing Program at various intervals, Some
took applications each day; others once in several years. In any case, appli-
cants were generally placed in a pool, rank-ordered by some combination of
date of application, randomly assigned numbers, and/or priority group. Nor-
mally, as Certificate Program slots for a particular bedroom size became
available, applicants of appropriate household size would be selected from the
poel in order, verified eligible, and issued a Certificate. They would then
have some number of months in which to find a unit that met program require=-
ments. If they succeeded, they would become recipients. If nmot, their
Certificate would be reissued Lo ancther family.

The only modification to this process required for the Demonstration
was that instead of all selected applicants being issued Certificates, they
were randomly issued either a Housing Voucher or a Housing Certificate,
depending on whether the last digit of the applicant's social security number
was odd or even. This continued until all of the Housing Voucher or flagged
Certificate slotg in each bedroom size category had been filled. Once the
Demonstration slots in any bedroom size/program category were filled, the
succeeding applicants were issued regular Certificates. If a Demonstration
Housing Voucher or flagged Certificate recipient terminated, then the next

applicant in that bedrcom size category (with the appropriate social security
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number parity)} would be issued a Demonstration Housing Voucher or flagged
Certificate, respectively.l

Not all those issued Housing Vouchers or Certificates hecame
recipients. In order to speed the enrollment process, PHAs issued more
Housing Vouchers or Certificates than there were slots to fill. We were,
however, still able to associate each Housing Voucher or Certificate holder
with 2 particular slot. Issuances of Housing Vouchers and flagged Certifi-
cates 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.Z This provided us with a
sequeﬁtial list of all issuances. Some of these expired; others became

recipients. The issuances associated with filling the recipient slot

(in a given program/PHA/bedroom size category) are all issuances between the

kth recipient).

(k-1)9F and kbR recipient on the list {including the
Similarly, repeating the process using only issuances to a specific demo-
graphic group will identify the issuances to that demographic group associated
with filling the gth recipient slot of that group. This sequencing in effect
allows us to duplicate the process that would have occurred had PHAs in fact
igsued Certificates and Housing Vouchers for each slot one at a time until
they had filled all the available program slots.

The first Demonstration PHA, in San Antonio, began issuing Housing
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 1985. Housing Vouchers

and/or flagged Certificates continued to be issued as recipients terminated

las we expected with 20 sites, we had ene 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 cother program. In order to maintain a calendar balance between
the two programs, the current list of applicants was randomly 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
evenf/odd rule when the list was exhausted.

ZpHAs issued new Housing Vouchers or flagged Certificates sequen-
tially, using the available slot with the lowest idenrification number first.
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and openings became available. Data collection on issuances and recipients

continued to September 15,1988.l

A4 Samples Used in the Analysis

The analyses in this report are based on the sample of two statewide
PHAs and 17 of the 18 urban PHAs. Due to past overissuance, one urban PHA,
Houston, turned out to have very few Certificate slots available for new
isguances. This materially slowed the implementation of the Demeastration im
Houston and radically skewed the bedroom size distribution of issuances. As
a result Houston was dropped from the analytic sample. Fortunately, both
Houston and San Antonic were drawn from the same sampling stratum. Accord—
ingly, we were able to develop national estimates by assigning Houston's
weight to San Antonio.

The households available for this analysis consisted of all households
issued Housing Vouchers or flagged Certificates prior to April 1, 1987, This
cut~-off date was necessary to assure that we had full information on outcomes
for all issuances in the sample. Table A.4 shows the number of applicants and
recipients in the basic analytic sample.

Two other special samples were also defined. First, for some purposes
it was interesting to compare program outcomes for recipients who faced the
same basic payment schedule in both programs, At the start of the Demonstra-
tion the Housing Voucher payment standard was set equal to the Certificate
FMRs. As FMRs were changed, PHAs could decide whether or not to adjust their
payment standards as well. In some cases, PHAs adjusted payment standards
with FMRs, in others they adjusted them later, in still others they adjusted
them less or not at all. This created three groups of recipients in terms of
payment parity, as shown in Table A,S.

Second, we were interested in comparing the experiences of recipients
in the twe programs. For this purpose we selected all recipients who entered
the program early enough to have an annual recertification if they did not

terminate. We keyed our data to the annual recertification since this is the

11n the fall of 1987 the data collection process shifted from monthly
reports on issuances, new recipients, and changes in recipient status, pay-
ments, 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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URBAN PHAs

Issuances

Recipients

STATEWIDE PHAs

Issuances

Recipients

TOTAL

Issuances

Recipients

TABLE A.4

ANALYTIC SAMPLES
{URBAN AND STATEWIDE PHAs)2

Housing Housing
Voucher Certificate
Program Program
5,706 5,747
3,517 3,406
444 445
272 270
6,150 6,192
3,849 3,676

2Excluding Houstom.
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Total

11,453

6,283

889

542

12,342

7,525



TABLE A.5

ANALYTIC SAMPLE BY PAYMENT PARITY

(URBAN PHAs)2

Housing Housing
Voucher Certificate
Program Program
INITIAL PAYMENT SCHEDULE
Issuances 2,897 3,208
Recipients 1,691 1,972
REVISED SCHEDULE, BUT THE
SAME IN BOTH PROGRAMS
Issuances 1,930 1,720
Recipients 1,023 859
DIFFERENT SCHEDULE IN
BOTH PROGRAMS
Igguances 879 819
Recipients 863 575

3Excluding Houston.
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Total

6,105

3,663

3,650

1,832

1,698

Percent

of Total

53%

52

32

27

15
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point at which changes are recorded, although the actual time periods involved
may not be exactly 12 months. The sampie size for this group (including

terminees before annual recertification) is shown in Table A.6.

A5 The Housing Evaluation Sample

Housing evaluations were conducted by Research Triangle Institute
(RTI) for samples of recipients in ten PHAs. This section briefly describes

how these housing evaluation samples were selected.!

"AJ5.1 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
estimateg should ideally be developed separately by site, it was decided that
each PHA included in the evaluation sample should have at least roughly 100
recipient evaluations in each program. Given the total sample size of about
2,000 evaluations, 10 PHAs could be selected. Unfortunately, due to the small
samples allocated to some PHAs and variations in PHA startup, five of the
eighteen urban PHAs did not have even 100 recipients in each program when
housing evaluations were conducted. We selected the 10 housing evaluation
sites purposively and then developed national projections by assigning the
weights of unincluded sites to the housing evaluation sites that seemed to be
closest in character, We do not pretend that this is a rigorous procedure--
none is available in this situation--but we do dbelieve 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. Table A.7 shows the
10 PHAs selected for the housing evaluation sample and the weights allocated
to each samplied PHA,

We then took the list of all households that were recipients as of
June 1987 in each PHA included in the housing evaluation sample. These were
then divided into the four groups defined by the two programs and by whether
or not the househeld had moved from its pre-program address. Recipients
within each group were randomly ordered and the first 50 selected for evalua-

tion. In cases where there were not enough movers or stayers in a program to

lror a more detailed description see Leger and Kennedy (1988).
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TABLE A.6

SAMPLE OF ONE~YEAR RECIPIENTS?

Housing Housing

Voucher Certificate

Program ) Program Total
Urban PHAs 2,028 1,873 3,901
Statewlde PHAs 211 203 414
All PHAs 2,239 2,076 - 4,315

8Includes terminated recipients whose annual recertification would
have been observed if they had not terminated.
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PHAs SELECTED FOR THE HQUSING EVALUATION SAMPLE

TABLE A.7

.Sample Site Included in
Housing Evaluation Sample

Deemed to Represent

The Following Sites in

The Sample

Atlanta
Los Angeles
Minneapolis

Montgomery County

Rew York City
Qakland
Omaha

Pittsburgh

San Antonio

Seattle

Atlanta, Pinellas
Los Angeles and San Diego
Minneapolis, Cleveland

Montgomery County, plus % of
(Bostan, New Haven, and Buffalo)

New York City
Qakland
Omaha, Dayton

Pittsburgh, plus ¥ of (Boston,
New Haven, and Buffalo)

San Antonio, Houston

Seattle

APP-16

Weight

Number  Percent
38K :13.32
47K 16.32
25K 8.62
22K 8.2%
39K 13.7%
22K 7.8%
22K 7.9%
20K 7.3%
19K 6.6%
29K 10.3%



provide 50 cases, the unused sample was allocated to the other mover/stayer

stratum within the same PHA and program.

The final samples are shown in Table A.8. As shown there, 1,998
recipients were assigned for evaluation. Of these, 134 had terminated from
the program and so were dropped from the sample. Of the remaining 1,864
cases, 95 percent, 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.
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Site

Atlanta

Los Angeles
Minn?apolis
Montgomery Co., MD
New York City
Qakland

Omaha
Pittsburgh
San Antounio
Seattle

TOTAL

HOUSING EVALUATION SAMPLE SIZES

TABLE A.38

APP-18

¥o. Cases No. Cases No. Cases

Assigned Imeligible Eligible
199 27 172
200 17 183
200 17 183
200 10 190
200 3 195
200 5 195
200 9 191
199 21 178
200 9 191
200 14 186

1,998 134 1,864

No. Cases Response

Completed Rate
166 95.5%
177 6.7
169 92.3
182 . 95.8
176~ 90.3
179 91.8
182 95.3
170 95.5
191 100.0
178 95.7

1,770 95.0%



APPENDIX B

DATA SOURGES, DATA BASES, AND DEFINITIONS

This appendix presents an overview of the data collection, data pre-
paration, and data bases used in the preparation of this report. The Hodsing
Voucher Demonstration research forms completed and submitted by PHAs are the
major-source of data. The forms, the processing of the forms, and basic
variagbles collected in the forms are described in Section B.l. Secondary
data, such as poverty thresholds and vacancy rates, were obtained from Census
and HUD regional offices. The data were processed and o¢rganized in two analy-
tic data bases: the Initial Data Base and the First Year Data Base. The
structure and content of these data bases is presented in Section B.2., Sec—
tion B.3 and B.4 describe the error resclution and derivation procedures for
key analytic variables, Section B.5 addresses the issue of changes in Payment
Standards and FMRs.

B.l Data Collection Qverview

The overall data collection system for the Housing Voucher Program was
designed to mesh with the PHA's regular operating procedures and to rely on
PHA operating data as much as possible. As shown in Figure B.l, the majority
of the items included in the research data collection forms could be tran-
scribed from PHA documents. The major exception was an interview which PHA
members conducted with selected applicants before issuance to obtain informa-
tion on the family's pre-program unit. These data are not collected voutinely
by PHAs.

All PHAs were trained to complete the research forms in the Spring of
1985, Actual data collection started in April 1985 in San Antonio. Other
PHAs started to submit the research forms from the time they started issuing
Certificates and Housing Vouchers until February 1988. At that time, the
system was simplified to include only key variables. The pre-program inter-

view, for example, was no longer conducted. Data collection ended in Septem-
ber 1988.
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FLGURE B.1l

SUMMARY OF DATA COLLECTION

ik W e o
i T SOURCE. OF. CORY. OF HUD-
§ORM ¢ WHEN P 2y WHOM THFORMAY 10N FORM REQUIRED
Pre-Programs
tntarmation Form
. Part 1 When the CertificatesHouslng PHA statf HUD-50059, Worksheets, Certificate.of. Partici-
. VYoucher 'ls |ssued Appi fcation/Pra-Application pation (HUD-52513), or
Form/daiting List, Assistance Housing Voucher (HUD-
: Standard Schedule 52646)
Part ) ‘When the Certificate/Housing PHA sraff Intarview with Certificatars Hone
Youcher Is |ssued HousIng Youcher hoilder
Iwusing Search Log and
flecipient Status Form
Part |1 As services are provided, from the date Staf¢ provkd— Mana
CertiticateMousing Voucher ls issuved to ing services
the date ot HAP/Housing Voucher Confract or
datae of Cerftilicate/Mousing Vouchar expiration . )
or surrendsar
Bart (I When unit Is submitted for approval and/or Statf member PHA racords (Request for None
inspection 15 conducted Leasa Approval, lnspection’
Leg, Inspection Form,
inspection Summary)
Part (11 Whaen HAP/Housing Voucher Contract is signed Statf member Certificate/Houslag Voucher None
or when Certificate/tHousing Voucher explras Inspection Form,
or 1% surrendared Inspection Summary
Part 1V (SUCCESSFUL FAMILIES OHLY) Staéd member HUD-50059 Request for Lease
wWhen HAP/Housing ¥oucher Conlract is HAP/Housing Voucher Contract Approval {HUD-525174})
signed Lease .
Lease Addendum
' ot - - i e * r - 1
Pact ¥ {UMSUCLESSFUL FAMILIES ONLY) Statt member Famy |y Service Record Nong
When Certificate/Housing Voucher expteres Contact with Family

or 1s surrendered .
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FIGURE B.1
{continued)

SUMMARY OF DATA COLLECTION {continued)

SOURCE OF COPY OF HUD
FOIM WEN BY wWHiOM HFORMAT ION FORM REQUIRED
Continued Participation
and Sialus Change Form
Part | As services are provided, trom date HAP/ Staff provid- None HNona
Housing ¥Youcher Contract 15 slgned 1o next ing services
avent requiring submisslton ot form (first
ftima}, Thereafter, for the period between
submissiocns (most ofton onc year)
Part 11 At time of Annuat Certliicatlon or Interim Staft membar HUD-50059, or other HNone
Recertificatlion, as appllcabie Recartification document,
Worksheets
Part 111 (FAHILIES ATTEMPTING TO RELOCATE OHLY) Stotf member {Laase, Inspection Log) Nona
When Family is required to or indicates its Contact with family or Owner,
fntontlon to move fO & naw unlt Family Service Record
Part v {(FAMILIES ATTEMPTING TO RELOCATE OHLY) Statf membar Request for Lease Approvai, None
As new units are submitted for approval and/or Inspection Log, inspectien
{nspection is conducted Form, Inspection Summary
fart ¥ (FAMILIES ATTEMPTING TO RELOCATE ONLY} Staff membar Certificatasrousing Youcher Hone
When Famity has found a new acceptable unit Voucher, Inspection form,
{(HAP /Houstag Voucher Contract sligned) or when inspection Summary
Certiticate/Housing Youcher explres or is
sureendered
Part VI At time of Asnual/interim Recertification, Staff membar HUD-5805%, HAP/Hous ing None
at time rent/uttiety adjustment 35 Voucher Cantract, tease,
required by Ouwner, Lease Addendum
Payment lLedger
When a HAP/Housing Voucher Contract 15 ségned ’ Request for Lease
for 4 new uniy {HOVERS) Approval {HUD-52517A)
Part VEE {TERMINATED FAMILIES OHLY) Stat| member Contact with Family and/or None

When new Certificateslousing Voucher
axpires or s surrendered, When a Famity
ihal has been receiving assisfance 15 terminated

Owner, Payment Eedger,
Family Service Record




B.1.1 Housing Demonstration Research Forms

.+ _,Data from three research forms submitted by Demonstratien PHAs from
April 1985 through September 1987 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) is used to collect detailed

information on the characteristics and housing conditions of families before
they were enrolled in the Certificate or Housing Voucher Programs. It is com—
ﬁleted by PHA staff, in a face-to-face interview with a representative of the
applicant household as part of the Section 8 enrollment process. The inter-
view is held before the applicant has been briefed as to which program they

will: be enrolled in. -

'The Housing Search Log {HSL) is used to track the family through the

housing search process. The HSL is completed when a family is successful in
findiﬁg a unit or when the Certificate/Housing Voucher expires or 1s surrend-
ered. The HSL veflects 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 and whether the Certificate/Housing Voucher holder eventually
became a recipient. For recipients, it provides data on rent, utility allow-—
ance, security deposit, and amount of the assistance payments. ' For unsuccess—
ful applicants, PHAs report the expiration date and the reason for expiration

or surrender.

The Continued Participation Form (CPF) is used to track the recipient

family after a successful housing search. Given no intervening changes in
family circumstances, income or other factors have occurred, a*fecipient
family is followed up on a CPF one year after the contract has been signed.
There are five instances in which Abt Associates would receive a CPF: (é}
annually, (b) interim, when a recipient's income or family circumstances
change and they report these to the PHA, (c¢) when a recipient moves to a new
unit, (d) when utilities have been adjusted, or (e) when a recipient termin-

ates from the program.
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B.1.2 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 Certifi=
cate and for which various subsequent forms had not been received on sched-
ule, Forms were then entered and examined for missing, out-of-range, or
internally inconsistent values. An error listing identifying probiem cases
was prepared once a month and sent to the PHAs for resolution, Cfeared forms

were accumulated in separate files.

Periodically cases with completed PPIFs and HSLs were merged. This
permitted further data cleaning based on compariscn of information across the
two forms. In particular, payments and recipient rent information from the
HSL were compared with income and household size information in thg PPIF to
assure that they were consistent. Inconsistencies were sent to the PHA for
resolution or reviewed with staff members during site visits. The procedures
to resolve inconsistencies are described in greater detail in Section B.3

below.

The data cleaning system generally worked quite ?ell, with one excep-
tion--cases in which cleaning issues were raised by examination of merged data
bases. These tended to generate relatively large lists of cases for checking
at a few discrete intervals as compared with the steady flow from the monthly
checks of incoming forms. Further, it proved to be relatively difficult for
PHA staff to determine the income, rent, or whatever that was in effect on
some prior date as opposed to the current values for a case. In retrospect it
would have been better for us and for the PHAs if we had added some redundant
items to the various forms to allow all key cleaning checks to be made as the
forms were submitted instead of when their information was merged with infor-

mation from cther forms.
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B.1.3 Basic Variables Used In This Report

The definitions of the basic variables used in this report are listed
below alphabetically. As indicated below, some derived variables are

explained at greater length in Section B.4.

Bedroom Size 18 obtained from the Section 8 Certificate of Participa-
tion or Housing Voucher submitted by the PHA with the PPIF at the time of
issuance. It is the number of bedrooms for which the family is eligible
according to the PHA occupancy requirements, at the time of issuance. The
variable is updated at the time the family becomes a recipient if the family
circumstances have changed. (Cf., household size.)

Birthdate is the birthdate of the head of household. It is entered as

MM/DD/YY and is used to create an age variable.

Budding Ratio is a measure of rent burden reflecting the rental allow-

ance implicit in the poverty index (see Section B.4.2).

Disabled or Handicapped. A household head is classified by the PHA as

disabled or handicapped if he/she meets the definition in Section 223 of the
Social Security Act {42 USC 423) or in Section 102 of the Development Disabil-
ities Services Facilities Construction Amendments of 1970 (42 USC 2691[1]).

Elderly. A household is classified as elderly, following HUD regula-

tions, if the head of household is 62 years of age or older.

Intention to Move is based on answers te a question asked as part of

the Pre-Program Interview. It indicates whether the family would rather stay
or move if given a choice by the PHA. Families without definite preferences

were coded as "don't know.™

Household Composition characterizes the applicant family using

selected variables such as elderly status, number of adults and the unit size

for which the family qualifies. The specific categories used were:

1. One-person household, elderly

2. One-person household, handicapped

3. Others eligible for zero or one-bedroom units

4. Eligible for two bedrooms, only one adult

5. Eligible for two bedrooms, more than one adult

6., Eligible for more than two bedrooms, only cne adult

7. Eligible for more than two bedrooms, more than one adult
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Hougehold Size is the number of household members for whom a subsidy

is being requested. Household size is not always equal to the number of
1ndividuals residing in the family's house/apartment when the Certifi-
cate/Housing Voucher is issued, which may include attendants, foster children,
and other individuals who are not related to the head of the household.
Household size zlsc counts individuals who are temporarily absent and plan to

return, (Cf. Bedroom Size.)

Housing Adequacy is an index of housing deficiencies based on appli-

cant answer during the PPIF (see Section B.4.3).

Income Data are first reported on the PPIF and reflect the family
financial situation at the time of issuance. Any change of income that occurs
after issuance but before the family becomes a recipient is reported by the
PHA on the HSL. The most recent information from the HSL or the PPIF, as
appropriate, 1s used in defining income for the analysis of initial out-
comes., Income data are subsequently reported on the CPF at annval recertifi-

cation or when a change is reported by the family.
Total income is defined as the sum of:

+ Salary {(the total dollar amount of wages, salaries, tips, commis-—
sions, and other earned income, as projected for the next year to
determine eligibility)

» Social Security {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 deter-
mine eligibility)

. Welfare {the total amount received from Aid te Families with
Dependent Children (AFDC), General Assistance, Supplementary
Security Income, or Tribal Welfare, as praojected 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)

* Other Income {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 {total deductions, which include %480 for each minor--
excluding head of spouse; medical expenses in excess of three
percent of annual income; cost of allowable child care and allow-
able care attendent/apparatus for handicapped or disabled; and
$400 for households headed by elderly, handicapped, or disabled.)
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s . Total Income: - Family total income before deductions, .

+ - Net Income: Family adjusted income after deductions.

Total income is the sum of the income components, and net income is
obtained by subtracting deductions from total income. In some cases, however,
total income and net income were modified to correct reporting errors. (See

discussion in Section B.3.1 be}ow.)

.  Payment Amount is the total payment made by the PHA, including both

the payment to the landlord and any reimbursement paid to the recipient for

utilities. ) \

DPayment Standard/FMR is the dollar amount of the Payment Standard

applicable to a Housing Voucher holder when the Housing Voucher is issued or
the Fair Market Rent (FMR) applicable- to a Certificate holder when the Certi-
ficate. is issued. At the beginning of the Demonstration the Payment Standard
equaled the FMR schedule. Later the two schedules diverged, as discussed in
Section B.5, below. The amount of the Payment Standard for a family is deter-
mined by the Schedule in effect and the Unit Size for which the family is
eligible. Payment Standard and FMR may change after issuance, if the family
reports a change in family circumstances or if the Payment Standard or FMR
schedules changed. Up@fteleayment Standards or FMRs are reported on the HSL

or the CPF as appropriate.

Pre~Program Contract Rent Paid by the Applicant Household is the

monthly ﬁoilar amount the family pays. for rent. It does not include the cost
of utilities if they are paid separately..  See Section B.4.l for a discussion

of pre-program gross rent. (Cf, Total Contract Rent.)

Pre-Program Gross Rent is an estimate of the monthly gross rent paid

by the enrollee for his or her pre-program unit (Section B.4.1.)

Recipient Contract Rent is the total monthly dollar amount paid to the

landlord or owner for rent. Contract rent does not include the cost of util-

ities paid by the tenant,

-1

Recipient Gross Rent is the sum of contract rent and any utility

allowance.

Rent Burden is the ratio of pre-program gross rent or tenant contribu-

tion to monthly.net income (see Section B.4.2).
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Subunit., A household is categorized as'a subunit if it shares its

pre—-program unit with another family {(parents, friends, relatives).

Tenant Contribution is the amount paid by a recipient for housing from

his or her own pocket, including allowances for scheduled utilities not

included in the rent (see Section B.4.6).

Total Contract Rent Paid for the Applicant's Pre-Program Unit is the

total rent paid to the landlord. It does not include the cost of utilities if
they are paid separately. It includes any amount paid regularly by ‘the appli-
cant household, by others sharing the same unit, or by a friend, government
agency, church or other organization toward rent. (Cf. Pre-Program Contract

Rentr)

Utility Allowance is the scheduled allowance for utilities that are

directly paid by the tenant and not included in the contract rent. It is used
by the-PHA in calculating Gross Rent and is not the actual cost of utilities
incurred by the family., It is drawn from a site-specific utility schedule

which reflects utility costs in the PHA jurisdictiom.

B.2 Data Base Construction

Two data bases were created to conduct the analysis presented in this

report:

¢« The Initial Data Base, which includes data from the PPIF and HSL
forms for 12,342 applicant families -

¢+ The First Year Datz Base, which includes data from Continued
Participation forms for 4,315 recipient families that were recer-
tified by the Fall of 1987 or would have been recertified if they
had not terminated from the Demonstration Program.

Initial Data Base

The Initial Data Base describes the experience of families issued a
Certificate or Housing Voucher by March 31, 1987. It is used to analyze
success rates and program effects on families when they first become recipi-
ents. The data base includes one record for each family. The variables are
drawn from the Pre-Program Information Form and the Housing Search Log. Data
from the Housing Search Log include program unit information for recipirents

(contract date, rent, and subsidy) and reason for expiration for families that
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did not become recipients., The basic sample and the number of cases included
in the analysis are shown in Table B.l. Overall, 80 cases, or less than 1
percent of the cases issued by March 31, 1987, were missing one of the two
forms and could not be included in the analysis. Table B.2 presents the

number of cases by site.

First Year Data Base

The First Year Data Base includes data from the Continued Participa-
tion Form. Each recipient who had been in the program for at least one year
by the Fall of 1987 is included in the First Year Data Base sample. Cases in
the sample are included in the analysis if a Continued Participation Form
{CPF} recording either an annual recertification or a termination was
received, PHAs were required to submit a Continued Participation Form report
on anaual recertification within 14 months of the initial contract date. In
principle, the annual recertification was performed on the anniversary date of
the contract; the two additional months were added to allow PHAs to complete
all paperwork, including verification and contract renewal, before submitting
the form. If a family terminated from the program, the PHA was required to
submit a CPF to report the termination. An initial contract date of July 14,
1986 was initially selected for all PHAs as a cutoff date for inclusion of a
recipient in the First Year Data Base. These families had an anniversary date
of July 14, 1987 so that their Continued Participation Form should have been
received by September 14, 1987, the planned cutoff date for data collectionm,

and be ready for inclusion in the data base by November 1987.

In fact, the receipt date had to be extended until the end of the year
as several PHAs were late in performing scheduled annual recertifications and
therefore in submitting the Continued Participation Forms. As a result of the
extension of the data receipt, we were able to include annual recertifications
scheduled as late as Qctober 15, 1987 in three PHAs. The cutoff dates used
for the analysis are shown in Table B,l, as well as the number of cases in the
sample and the number of cases with missing data. Overall, five ﬁercent of
cases were cmitted from the analysis for missing data. The percent of the
sample with missing CPF forms ranges from zero or one percent in 10 PHAs to 31
and 42 percent respectively in 2 PHAs. Table B.3 presents the number of

annual recertifications and Terminations by site.
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INITIAL INTAKE ANALYSIS

All families :ssued Housing
Vouchers or Certificates
before Aprii 1, 1587

All reciprent families

issued Housing Vouchers
or Certificates before

April 1, 1986

FIRST YEAR ANALYSIS

All reciprent families
tssued Housing Youchers
or Certificates before
April 1, 1987 with an
annual recertificaton
scheduled before:

July 15, 1987
August 15, 1987
September 15, 1987
Qetober 15, 1987
TOTAL

*Less than t percent

TABLE B.1

SAMPLES USED IN THE ANALYS!S3

Number of Cases

Percent of Cases

a

Mumber of Cases
In Sampie with

In the Sample witth Missing Forms Compiete Data

Number Housing Housing Housing Howsing Housing Housing
of PHAs  Voucher Certif, VYoucher Certif. Youcher Certif.
19 6,187 68,235 * * 5,150 6,192

19 NAP NAP NAD NaP 3,849 3,676

13 1,438 1,304 9% 8% 1,326 1,216

2 118 126 8 12 109 111

1 99 95 1 1] 08 654

3 706 658 * * 703 95

19 2,361 2,183 5% 5% 2,239 2,076

%For the nitial analysis, missing cases are cases issued a Certificate or Housing
Voucher prior to April 1, 1987, which are missing a Housing Search Log indicating the outcome,
For the first year analysis, missing cases include cases for which a scheduled annual
recerti fication was not reported e:ther because the annual recertification had been delayed
(e.g., landlord had not signed the necessary renewal papers) or because the PHA was late in

submitting the research form.

bThe exact number of recipients in this sample cannot be known since a few 1ssuances
rematn unresolvable. The number of missing cases however 1S very small, since the number of

unresolved cases 15 less than 1 percent 1o erther program.
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TABLE B.2

SAMPLES USED IN THE [MITIAL ANALYSIS BY Si{JE

Issuances Recipients
Housing Housi1ng

Housing Certi- Housing Certi=

Vouchers ficates Totat Vouchers ficates Totat
URBAN PHAs
Atlanta 297 304 601 194 165 359
Boston 153 158 308 12 N 143
Cleveland 86 81 167 72 63 135
Dayton 90 B4 174 66 54 120
Erie 171 142 313 139 59 238
Houstaon - - - - - -
Los Angeles 283 27 554 203 185 398
Minneapqlls 310 319 629 224 213 441
Montgomery 200 214 414 133 132 265
New Haven 98 90 188 69 57 126
New York . 1,715 1,794 3,509 582 564 1,146
Oakland 455 432 887 369 331 700
Omaha 236 246 482 200 204 404
Pineilas 262 262 524 204 209 413
Pittsburgh 186 192 378 116 135 251
S5an Anfonio 213 237 450 176 182 358
San Diego 575 571 1,146 476 460 936
Seattle 378 353 31 278 272 350
TOTAL 6,150 6,192 11,453 3,577 3,406 6,983
STATEWIDE PHAs
Michigan 183 193 376 125 125 25Q
New lJersey 261 252 513 147 145 292
TOTAL 444 445 889 272 270 1542
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TABLE B.3

SAMPLES USED IN THE FIRST YEAR ANALYSIS BY SITE

Annual Recertification Terminations

Housing Housing Housing Housing

Vouchers Certificates Vouchers Certificates
Urban PHAs
Atlanta 51 29 9 1
Boston 14 26 1 1
Cleveland 41 22 3 3
Dayton ‘ 32 31 2 2
Erie 42 23 4 6
Houston® - - - -
Los Angeles 46 53 3 4
Minneapolis 80 66 14 18
Montgomery 107 g5 12
New Haven 47 37 2 2
New York X 194 210 13 12
Oakland 29% 251 21 29
Omaha | 81 84 16 13
Pinellas 124 133 50 47
Pittsburgh 100 109 12 13
San Antonio 138 113 19 18
San Diego 333 304 39 39
Seattle 17 61 12 ]
Total 1802 1647 226 226
State-Wide PHAs
Michigan 83 66 15 29
New Jersey 101 92 i2 16
Total 184 158 27 45

ot included in the analysis.

APP-31



Each record in the First Year Data Base includes:

. Selected items from the Initial Data Base (baseline demographic
characteristics, initial contract rent, rent, and income at the
time the family became a recipient);

*+ Data pertinent to the annual recertification, unless the family
terminated prior to the scheduled recertification. Annual recer-
tification data include recertified income and program unit infor-
mation (renewal date, rent, subsidy);

+ Variables indicating whether the family moved to a new unit after
becoming a recipient, how often; and whether the move pccurred on
the anniversary date or prior to the anniversary date;

+ Selected income variables for up te three interim recertifications
which occurred prior to the annual recertification; and

¢« Termination information if the family terminated (date and reason
for termination),

Although for simplicity the data base is referred to as the First Year
Data Base, it should be noted that rhe period of observation varies signifi-
cantly from site to site and from family to family. Cenerally, the PHAs
schedule the annual recertification onr the anniversary of the contract date,
which in most instarces 1s 12 months after the family becomes a recipient.
There are however exceptions to this rule:

. Some landlords have a fixed renewal date for all leases in a

specific building. In such cases, the PHA may set the annual
recertification date to match the owner's lease renewal date.

¢« The family moves to a new unit before the anniversary date. Most
PHAs in such instances conduct a recertification at the time of
the move and reschedule the next annual recertification 12 menths
after the move. |

* The annual recertification is conducted later than scheduled
because of delays in the PHA overall recertification process,
because of individual families' delays in meeting the recertifica-
tion requirements, or because of delays on the part of families
that are attempting to relocate at the time of annual recertifica-
tion.

In addition, the date of recertification entered on the Continued
Participation Form 1s not always the effective date of the recertification; it
is sometimes the date the recertification activities are initiated and some-—

times the date the form was completed.

As a result, it was not possible to systematically define a period of
12 months or even 15 months which would cover the period between receipt and

annual recertification. The date of the annual recertification (or termina—
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tion) defines the length of the period of observation. If there were more
than one annual recertification for a recipient family, the closest one to the
anniversary date was selected. For example, if an annual recertification was
performed at the time of an early move, four months after initial contract,
and & second annual recertification was reported twelve months later, the
second annual recertification was selected, since it was closer to the anni-
versary date. If the move had occurred eight months after the initial con-
tract and no other recertification was available for that family, then the
eight-month recertification was used in the First Year Data Base. Aé;ivities
which occur prior to the annual recertification are included in the First Year
Data Base, e.g., interim recertification or rent adjustments. Activities
which were performed later than the annual recertification are not included.
There is one exception, however. PHAs are informed of the families' desire to
move at the time of the recertification interview. If the recertification was
late, some PHAs would submit the Continued Participation Form to Abt following
the income review and would later submit a form reporting the move and pregram
unit information for the new unit. Moves that occurred within 30 days of the
date of recertification were included. These cases were recoded as a move
that occurred at annual recertification. Similarly, terminations which
occurred within 30 days of the annual recertification were used in this analy-

gis.

The distribution of the time elapsed between initial contract and the
annual recertification is shown in Table B.4. Overall, 92 percent of the
annual recertifications were performed within 3 months of the anniversary
date, and 69 percent were performed within one month of the anniversary
date. The remaining eight percent reflects special situations and te a cer-
tain extent errors in reporting. It should be noted that a significant level
of effort was expended to clean the First Year analysis file to insure that
the number of sample cases included in the analysis was maximized and that the
period of observation was as consistent as possible across sites and across
recipients. All sample cases missing an annual recertification were examined
manually and corrected after conmsultation with the PHAs, For example, it was
determined that in some siées a recertification was performed at the time of
an early move, but the recertification was not recorded on the Continued
Participation Form reporting the move. The income data associated with the

recertification had to be cbtained separately from these PHAs, and were subse-
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TIMING OF ANNUAL RECERTIFICATION

TABLE B.4

Time Elapsed Between Date of
Initial Contract and
Date of Annual Recertification

Less than 6 months
6 to 9 menths

9 te 11 months

11 to 13 months

13 to 15 months

15 to 18 months

More than 18 moanths

*Less than one percent.
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of Cases

121
658
2625
209
103

65

Percent

kS

3%

17

69



quently added te the data base. Other PHAs would provide income information
on the form reporting the move but would call the activity "interim recertifi-
cation' because it did not occur on the anniversary date. Cases with more

than one annual recertification or with questionable recertification dates

were also examined manually and discussed with PHA staff,_unless there was an
obvious error which could be resclved by Abt scaff. All corrections are

documented in the data base through the use of special codes.

B.3 Error Resolution for Key Analysis Variables

As mentioned in Section B.l.2 above, the monitoring of data collection
and data processing encompassed several cleaning steps, ranging from'simple
checks for missing or unallowable values to consistency checks across vari-

ables. Particular emphasis was placed on the cleaning of key variables such

as rent, utilities, income, assistance payment, and payment standard or
FMRs. These variables are primary outcome measures or enter the computation

of derived cutcome measures, such as rent burden.

1

We used four primary procedures to check the accuracy of those vari-

ables:

* We computed subsidy based on the data reported for the family and
compared the computed subsidy to the subsidy reported by the PHAj;
digcrepancies of more than two dollars were flagged.

+ We compared gross rent to FMR in the Certificate Program and
identified cases with rent higher than 110 percent of FMR.

*» We compared reported payment standards and FMRs tc schedules in
effect at the PHAs, using dates and unit size,

+ Finally, we looked at the distribution of derived variables such
as tenant payment, rent burden, and ratio of gross rent to FMR and
identified outliers or otherwise questionable values.

B.3.1 Discrepancies Between Computed and Reported Subsidies

Although the procedures to resolve these discrepancies are similar in
the two programs, they differ somewhat because different variables enter the

payment calculation formula. In the Housing Voucher Program, the formula is
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based on Payment Standard and family net income. - Therefore, in the Housing
Voucher Program, a discrepancy between computed and reported subsidy implies,
in general, that the PHA made a mistake in calculating the payment or that we ‘
have been provided with an incorrect Payment Standard, income or subsidy
amount. In the Certificate Program, the payment formula is based on gross
rent and income. A discrepancy therefore suggests a PHA error or a reporting

- = gl

error for gross rent,' income, or subsidy "amount.

The first step in resolving error in subsidies was to submit the cases
in error to the PHAs for resolution. The first error reports were ﬁroduced in
1986 and were introduced to the PHAs during site visits. PHA staff members
were trained to complete these reports when subsequent reports were sent to
the sites for resolution. Analysis of the error reports completed by site
visitors and subsequent reports returned by the sites showed that the source
of errors varied greatly from site to site, but overall, misreporting of
income variables accounted for a large number of the discrepancies. 0Often,
PHAs had failed to report changes of income that occurred between issuance and
signing of a Housing Voucher or Certificate contract. These changes should
have been reported on the Housing Search Log. The second largest error for
Housing Voucher cases was incorrect reporting of the Payment Standard, espe-—
cially if the PHA had recently adopted a new Payment Standard Schedule.
Whether the error was due to incorrectly reported income or Payment Standard,
the subsidy amount reported by the PHA was correct. The discrepancy could be
resaolved by using the new information provided by the PHA in calculating
subsidy. The remaining discrepancies were errors in the reported subsidy
amount, either transcription errors or actual errors in the computation of the
subsidy. In the latter case, the error implies that the payment made to the
landiord by the PHA was inaccurate. In general, actual errors were few and

the frequency of such errors varied greatly from site to site.

By the time the data base was to be finalized to prepare this report,
there were still a relatively large number of unresolved discrepancies. Some
of the discrepancies were associated with forms received lLate from the PHAs

and could not, in the time remaining, be submitted to the PHAs for resolu- -

lyniess the recipient's gross rent is very low and the Housing Voucher
payment is reduced to insure that the tenant contribution is at least 10
percent of gross income.
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tion. Others had been submitted to the PHAs but remained unresclved, either
because the PHAs failed to return the corrected reports or because they did

not provide the correct information to resolve the errors.  There is a signi-
ficant lag between the time é ‘form is submitted, processed, merged into’an
analytical data file, and returned to the PHA for corrections. By that time,
the family may have been recertified, may have moved to another unit, or may
have experienced an increase in rent. Some PHAs as a result had difficulties -
retrieving the information which applied to the family at the time the form

was submitted, six or seven months earlier.

Resolution of these cases was performed in-house to the extent pos-
sible. Housing Voucher cases were reviewed for a possible error in the -
reported Payment Standard as a result of a change in the Payment Standard ~
schedule, In some sites, up to 50 percent of the discrepancies could be -
resclved by using the revised Payment §Standard. In the Certificate Program,
gross rent rather than Payment Standard was the focus of the review. Data
quality checks conducted during site visits had already found that PHAs some-
times reported contract rent rather than gross rent on both the HSL and CPF.
In some ;ases,_the discrepancy could be resolved by recomputing gross rent'-
{reported gross rent plus utilities). Next, both Housing Voucher and Certifi-
cate cé;es were reviewed for any obvious errors, e.g., payment tao the landlerd
greater than contract rent, payment to the landlord equal to the Payment
Standard, or use of the effective FMR rather than Payment Standard, indicating
that reported payment may be in error rather than the components entering the
payment calculation formula. All questicnable values were checked against the
hard copy. Keypunch errors were corrected. The remaining unresclved cases

were flagged as payment error calpulations.l

Once all possible errors in the reported subsidy amount had been
identified, and all Payment Standards had been corrected, remaining discrep-
ancies were assumed to be the results of incorrectly reported income. The
subsidy amount was assumed to be correct and income amounts (net and gross)

were adjusted to be consistent with the reported subsidy. The adjusted income

tsome discrepancies could be resolved by correcting the reported subsidy
amount for cases involving a utility reimbursement to the family. Some PHAs
included this amount in the payment to the landlord. The utility reimburse-
ment was double-counted when subsidy was computed as the sum of payment to the
landiord and utility reimbursement.
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amounts are used in the analysis. Table B.5 shows the number and types of
errors remaining in the data bases after completion of the cleaning process.
Table B.6 shows the average adjustments made to net income as part of the

X

error resclution process.

B.3.2° Changes in Payment Standards and FMRs

At the onset of the Housing Voucher Demonstration, the Housing Voucher
Payment Standard schedule was based on the FMR schedule in effect in each
site. Each year, new FMR schedules are published and adopted by PHAs over a
period of several months. The first change in FMRs affecting the
Demonstration occurred in April 1986, FMRs changed again in the Spring of
1987. Section B.5 of this Appendix shows Payment Standards and FMR changes
for each site. PHAs had the option to inc;ease their Payment Standards, at
any time, up to the amount of the FMRs in effect at the time of the change.
Although Abt was routinely informed of the adoption of new FMRs ov fayment ‘
Standards, it is difficult to determine the exact effective date of the change
and how it relates to each family. The FMR or Payment Standard was first
reported on the Pre-Program Information Form. If the applicable FMR or Pay-
ment Standard changed by the time the family became a recipient, the change
was to be recorded on the Housing Search Log. Unfortunately, PHAs failed to

systematically report changes in FMR or Payment Standard.

Unreported chanées in Payment Standards can be identified, at least
for recipients, since an unreported change yields an apparent error in the
subsidy calculations. ({See discussion in Section B.2.1 above.) Unreported
changes in FMRs, however, are more difficult to identify since the FMR is not
used in computing the subsidy. Cases with gross rents above FMRs were exam-
ined, especially for dates around the effective date of the change in FMR
schedule as reported by the PHA. For PHAs that did nok systematically report
changes in FMR, the number of cases with gross rents in excess of FMRs tended
to increase in the first months following the change. Table B.5, referred to
earlier in this section, shows the incidence of changes to Payment Standards
and FMRs in the Initial and First Year Data Base. Payment Standards were
changed more frequently than FMRs in the First Year Data Base, since they
enter the calculation of subsidy for both movers and families recertified in

place. The FMRs, on the other hand, are applicable only to families that
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TABLE B.5

CASES WITH DISCREPANCIES BETWEEN COMPUTED AND REPORTED SUBSIDY AMOUNT
AND CHANGES TO PAYMENT STANDARDS AND FMRs

Initial Data Base First Year Data Base
Housing Housing
Housing Certi- Housing Certi~
Vouchers ficates Vouchers ficates
Number of discrepancies? 397 484 180 191

As % of all applicable cases 10% 13% 9% - 11%
Number of discrepancies resolved 343 473 152 185

By correcting Gross Rent 32 187 9 50

By correcting Subsidy Amount 63 77 70 69

By adjusting Income 248 209 73 66
Number of discrepancies 54 11 28 6
remaining (errors in reported
subsidy)

As 7 of all recipients 1% * 1% *
Number of changes to Payment 193 242 115 40
Standard or FMRs

Recipients 169 201 - -

Expirees 24 41 Co- -

ZNumber of discrepancies after correctioms to Payment Standards.
PIn Initial Data Base, subsidy is computed for all recipients. 1In the
First Year Data Base, discrepancies are reported for all cases with an annual

recertification.

*Less than 1 percent.
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MEAN ADJUSTMENTS TO MONTHLY NET INCOME

TABLE B.6

RESULTING FROM ERROR RESOLUTIONS

Initial Data Base

Number of cases with adjustment?
Mean adjustment per case
Number of recipients

Mean adjustment per recipient

First Year Data Base

Number of cases with adjustment?
Mean ad justment per case

Number of recipients at annual
recertification

Mean adjustment per recipient

Housing

Voucher

253
$13
3,849

$.83

92
$18

1,986

$.84

Bousing

Certificate

224
517
3,676

$1.05

96
$—-28

1,805

$-1.5

4The number of cases with income adjustments is larger than the number
presented in Table B.5. These statistics were prepared during the cleaning
process and include scme cases which were subsequently deleted from the data

base.
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move, since these families' gross rent is constrained by the applicable FMR at
the time of the move. Rent increases for families that continue to partici-
pate in place are governed by published adjustment factors rather than FMR
schedules. In the Certificate Program, we focused our cleaning activities on

FMRs for families that moved, rather than on all FMR amounts reported by PHA.

B.4 Analytic Variables

Analytic variables are derived from the basic set of variables col-
lected on the research forms and other secondary data such as Census data.

These derivations are described below.

B.4.1 Pre-Program Gross Rent

1

Gross rent is a key variable in this analysis, since it provides a
comprehensive measure of rental costs including both the amount paid to the
landlord (contract rent) and the amount paid to utility companies and local
agencies for utilities not included in the contract rent, such as fuels, and
services (trash, water, and sewer). ‘Collecting accurate data on utilities
through interviews is always a challenge, as utility costs vary greatly from
month to month and respondents, unless enrolled in a level plan, tend to quote
last month's expenses rather than monthly average costs. Furthermore, in the
context of the Housing Voucher Demonstration, collection of actual utility
costs would have required a special data collection effort by the PHA. PHAs
compute a utility allowance for each family, based on the number of bedrooms
in the rental unit and the utilities not included in the contract remt. Each
PHA maintﬁiqs one or several utility schedules by bedroom size. The different
schedules apply to different housing types: single-family unit, garden apart-
ment, high-rise, and mobile home.l The utility schedules reflect utility
costs in the PHA jurisdiction and are updated periodically. An example of a

PHA utility schedule is presented in Figure B.2.

PHAs use a Request for Lease Approval Form (RLA) which provides data
on utilities included in the proposed contract rent. The RLA is to be com—

pleted by the landlord and submitted to the PHA before a unit can be inspected

lin some instances, schedules may differ by location and/or utility
companies providing the service.

‘APP-4]




FIGURE B.2
EXAMPLE OF A PHA UTILITY SCHEDULE

HUM= 53687 Fl r ! . -
Apedd 1975
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and a contract signed. A sample is included as Figure B.3. Based on the

utility grid on the RLA and corresponding entries on the appropriate utility
schedule, the PHA computes a utility‘grlbwance for the unit which'is added to
the unit contract rent to obtain the gross rent. Gross rents and utiiity

allowances are recorded on the Housing Search Log or Continued Program-garti-

cipation Form.

Gross rent, however, 1s not readily available for pre-program units.
To allow comparison of program housing expenditures with pre-program“pxpendi;
tures, it is important that gross rent be defined consistently. It was there-
fore not possible to ask families to provide an estimate of gross re;t,
including utilities. Instead, respondents to the PPIF interview were asked
how much they pay each month to their landlord for their house or apartment
(contract rent) and they were asked which utilities are included and which..
they pay for separately. In addition, because the utility allowance differs '
with type of fuels, respondents were asked which type of fuel is used to heat
and cool their house, to cook, and to operate the hot water heater. The plan
wag to create a utility allowance variable, based on the interview responses

to the utility questions and the PHA utility schedules,

What appeared, during the design phase, to be a relatively straight- .
forward procedure became more and more complex as data became available.
First, utility schedules were not as comparable across sites as was expected;
neither were utility data collected on the PHA-specific versions of the RLA.
The interview questions designed to match the utilities listed on the HUD
version of the RLA were not appropriate for those sites that were using a

drastically revised version of the LA L

Second, respondents did not always.
know which utilities were included, and they often had difficulty answering
the fuel questions. Even more important, a key variable for the procedure is
the number of bedrooms. Families had difficulty distinguishing between number
of rooms and number of bedrooms. Discrepancies were identified when the
number of bedrooms reported by stayer respondents was compared tc the number

of bedrooms recorded on the RLA.

lThe PPIF interview was designed before we had the opportunity to review
all PHA operating forms and utility schedules. As a result, we did not have a
question asking families in which type of unit they were living,
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FIGURE B.3

SAMPLE REQUEST FOR LEASE APPROVAL FORM
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An estimated utility allowance based on the PPIF variable was created
in the Spring of 1987, .The estimated utility allowance derived from the PPIF
data and PHA utility schedules was compared to the utility allowance reported
on the HSL for families that became recipients in their pre-program unit. The
two numbers differed too much to rely on this computed vtility allowance to
compare pre-program and program gross rents with a sufficient level of accur-

acy.

Instead, pre-program gross rent was obtained by multiplying pre-
program contract rent by an estimated utility adjustment factor. This utility
ad justment factor was estimated from regression of the ratio of gross rent to

contract rent for program units on a set of utility and sice variables.

The utility allowance computed by the PHA is the sum of separate
allowances for each utility that is not included in the rent. For example, a
family that occupies a three-bedroom apartment and must pay for its own heat
and electricity may receive a utility allowance of $183, including $155 as an
allowance towards heat and $28 for electricity. It is therefore reasonable to
assume that the utility allowance is directly related to the number and type
of utilities included in the contract rent. Thus utility allowance can be
estimated as a function of the utility included in contract rent, unit size,
and site variables, The estimated coefficients can then be used to compute
estimated utility allowances for pre-program units. To avoid using number of
bedrooms as a regressor, since this variable is unreliable for pre-program
units, the dependent variable is specified as the ratio of gross rent to

contract rent, and the regression is specified as:

Gross rent -
( Contract rent )i - EéxirskBrk * €1

where

(Gross rent 4

The ratio of greoss rent to contract rent for unitc 1

Contract rent

X;, = A variable indicating that utility r is included in
contract rent for unit 1

S, = A variable indicating that the unit 1s located in site
24
Brk = The coefficient to be estimated for wvariable Xirsk
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= Error term
Unics with a contract rent including all utilities are excluded.

Several specifications of the utility variables were tested. The
final equation includes the five following variables, each fully interacted
with 19 site variables:

X, = If heat and/or air cenditioning is included in contract rent;
otherwise 0

X2= If heat is not included, but one of the following is included:
electricity for lighting and refrigeration, fuel used for cook-
ing, or fuel used to heat water; otherwise 0.

Xq=1 If neither of the above are included, but a stove and/or a
refrigerator are provided by the landlords otherwise 0.

X;=1 If none of the above are included, but either trash collection,
water, or sewer charges are included.

K5=1 If none of the above are included.

The above variables were created to allow as much comparability as
possible among the categories of utilities reported for pre-program units and
the categories reported on the Request for Lease Approval. The correspondence
between the variables created from data from the pre-program unit interview
and the variables created from the data reported on the RLA is shown in Téble
B.7 for families that became recipients in their pre-program units. Since the
two sets of variables refer to the same unit for this group of families, one
would expect a close match for the twe sets of variables (though it is obvi-
ously possible that the recipient’'s iease provided for inclusion of different
utilities), Overall, 29 percent of all cases exhibit some discrepancy between
the two sources of data., These discrepancies reflect differences in data
collection methods (interview versus transcription of data from PHA operating
forms) and undoubtedly some reporting errors by respondents or PHA staff, as

well as actual changes in utilities.

To evaluate the precision of the estimation procedure we looked at the
regression error and the correlation between the predicted gross rent and the
actual gross rent for program units. These statistics are presented in Table
B.8. As expected, the error term is small and the covariance between actual

and predicted rent is high,
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TABLE B.7

COMPARISCN OF UTILITY DATA PROVIDEDR
BY RESPONDENT AND PHA STAFF, FOR STAYERS? ' .o o

PHA Data from RLA . .o

All Light, _
Utility Heat/AC Cook19g, Fridge, Ve m

FPIF Interview Data included Inciuded Hot Water Stove Services None
All utitity racfuded as i 0% of %% 0%
Heat, air conditioning 7 435 - * ¥ *. 0
Light, cooking, hot water * * 5- 3 1% *
Fridge, stove * . 3 T 3 1%
Services (trash, sewer, - * ¥ ® 3 x
water) -

None of the above *% 0 ** ¥ ¥ ¥

Percentage of all cases with matching data: 713

Y

%Exciudes fami!ies whe shared their pre=-program units (subunits)} or received help with
their housing expenditures,

*Less than 1%. .

*tFewer than 6 observations. - - -
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ACTUAL ¥S. PREDICTED GROSS RENT FOR PROGRAM UNITS

TABLE B.8

Gross
Rent
All recipients 3466
Heat/AC nciuded 418
iLight, cooking, hot water 472
Fridge,stove 467
Servicas 508
None of the above 532
Atlanta 455
Boston 657
Cleve!land 218
Dayton 385
Erie 378
Los Angeles 594
M:nneapol1s 466
Montgomery 601
New Haven 450
New York 407
Oak!and 588
Omaha 367
Pinellas 403
Pittsburgh 424
San Antonic 409
San Dsego 501
Seattle 437
Michigan 377
New lJersey 497

Mean

Error

$0.5%
1.00
0.34
0.53
.94

2.65

1.15
3.52
3.02
1.50
2.20
0.48
0.27
0.25
1.59
1.56
0.42
0.84

© 0,07
1.72

-0.01
0.28
-1.67
4.85
2.23
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Standard Deviation

Gross
Rent

$120
102
11
122
147

164

ar
1.23

74
&8
131
88
120
99
97
159
77
65
12
a1
102
109
86
134

Error

17

12

13

18

20

23

19
32

22
23
1
12
16
17
11
16
13

22
17

20
36
20

Covartance of
Actual Gross Rent
and Predicted
Gross Rent

.9%18

L9940

.9930

.9890

L9912

L9914

.9789
977
L9923
L9617
.9528
.997C
.8910
L9914
.99€8
.9968
.9949
.98861
.9862
.9631
L9782
.9936
.9872
9341
.5910



We then compared pre-program predicted utilities with program util-
ities for stayers for whom the reported utilities included in the rent did not
change. The result of a regression of reported program utility allowance on
the estimated pre-program utility allowance for stayers is shown in Table
B.9A., Averages for both utility amounts by site and by type of utility
included in the contract rent are presented in Table B.9B. The results sug-
gest that estimated utility allowances are quite accurate on average and
individually. The coefficient for estimated pre-program utilities is 0.99,
and the intercept is small. In terms of individual accuracy, the r? is 0.66,

indicating a correlation of 0.8]1 between estimated and actual allowances.

B.4.2 Heésures of Rent Burden

Two measures of rent burden are used in this report, the frequently
used ratio of housing expenditures to income and the Budding measure (the
ratio of a family's net-of-housing costs income to net-of-housing costs pov-
erty income).l This latter measure allows us to examine the extent to which
households have enough income, after paying for housing expenses, to meet the

basic spending needs indicated by the poverty line.

Rent Burden (Ratio of Housing Expenditures to Income). In the absence

of a subsidy, this ratio is generally expressed as gross rent divided by
income for renter households. Within the context of the Demonstration, hous-
ing expenditures are reduced by the amount of the subsidy. The ratio is
expressed in terms of the family's out-of-pocket expenses or Tenant Contribu-

tion:

- gross rent - subsidy _ tenant contribution

(1) Rent Burden - -
net 1ncome net income

The tenant contribution is equal to the portion of contract rent paid by the
family to the o¢uner, plus utilities net included in the contract rent. As
discussed earlier in this Appendix, utility costs are estimated costs, drawm
from site-specific utility schedules for utilities paid by tenants. Pre-
program rent burden is similarly derived, using the estimated gross rent

discussed in Section B.4.1 above.

Ypudding, David W., 1980.

APP-49




TABLE B.9A

UTILITY ALLOWANCE FOR STAYERS?

Regression

Dépendent variable: Program Utility Allowance

RZ = .6609

F-test 3327.45%%

Coefficient
Intercept 4,67
Estimated pre—program .99

atility allowance

8Excludes cases with discrepancies

contract rent.

w%Significant at 0.0l level.
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L0172 57 .7%%
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TABLE B.9B

COMPARISON OF REPORTED UTILITY ALLOWANCE AND
ESTIMATED UTILITY ALLOWANCE FOR UNITS OCCUPIED BY STAYERS?

Number of
Mean ,s - - Standard Deviation . Obser-

Reported ' Estimated Reported Estimated vations
All stayers $44 $40 523 528
Heat, AC 32 30 12 10 927
Light, cooking, 25 24 13 12 99
hot water
Fridge, stove 56 51 3¢ 23 . 509
Services 60 63 31 27 ) - . 139
None of the above 103 94 31 38 . 35
Atlanta 96 76 15 7 18 -8
Boston 80 51 ' 50 30 .16
Cuyahoga 69 58 18 18 17
Dayton 102 74 27 T n B!
Erie 74 ‘ 67 35 32 90
Los Angeles 41 32 14 10 . 41
Minneapolis 23 22 23 18 i21
Montgomery 53 46 39 34 27
New Haven 14 58 36 30 43
New York 38 35 8 8 625
Oakland 43 41 23 11 14
Omaha 40 37 31 26 51
Pinellas 45 44 13 12 147
Pittsburgh 104 35 40 35 35
San Antonio 63 51 16 C 20 9
San Diego 28 25 14 9 197
Seattle 35 36 20 12 74
Michigan 62 61 . 42 34 89
New Jersey 51 44 31 26 94

8gxcludes cases with discrepancies in reported utilities included in

contract rent.
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Nét' Income is annual net income as reported by the PHA, divided by

12, - Net™income may be zero and rent burden is not defined in this case.
[

Budding Measure of Rent Burden. This measure is defined as:

_ gross income = 12 {tenant contribution)

w, 4 P + d - - =
(2) Budding rent burden net-of-housing costs poverty income
where
gfoss = Annual family income before deductions as reported by
income PHA
tenant: contribution = Gross rent — subsidy
net-of-housing = Poverty threshold minus the implicit rental allewance
as defined ’
. costs below.,

“Poverty thresholds are published by the U.S. Census each year.l

Thresholds vary by size of household,.the age of the head of household; and
the number of‘related children under 18 years of age. The index is updated
each year by the Consumer Price Index 'for that year. Table B.10 shows.the
schedule of thresholds for 1985.

*

The original index was based on the Department of Agriculture's 1961
Economy Food Plan and reflects the différent consumption requirements, of
families based on size and household composition. The poverty level was
obtained by multiplying the food budget-amount by the ratio of total income to
food expenditures obtained from the 1955 "Survey of Food Consumption -and
adjusted for smaller households to compensate for the relatively larger fixed -

expenses of those households.

Accordingly; the poverty threshicld implicitly includes a budgeted
amount for housing. In 1963, housing.costs were set at 25 percent of-total
income, based on spending patterns of ‘the'reference group used to develop the
original non-food multiplier. Since<poverty level is updated by applying the
Consumer Price Index (CPI), it is possible to update the implicit rental

allowance by using the Residential Rent ‘component of the CPI.

1U.§. Bureau of the Census, 1987.
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€6-adv

Size of
Famt Iy Unit

One person (unrelated individual)
-< 65 yrs

-» 65 yrs

Twe persons
-Householder < 65 yrs
-Householder > 65 yrs
Three persons

Four persons

Five persons

Six persaons

Seven persons

Eight persons

Ning or more persons

TABLE B, 10

THRESHOLDS IN 1985, BY SiZE OF FAMILY AND NUMBER OF

POVERTY

Weighted

Average

Thresh-
olds

$5,469
5,593
5,156
6,998
7,231
6,503
8,573
10,989
13,007
$14,696
16,656

18,512

22,083

RELATED CHILDREN UNDER 18 YEARS QLD

Related Chiitdren Under 18

None

35,593
5,156

7,199
6,498
8,410
11,089
13,373
15,381
17,698
19,794

23,811

$7,410

Two

7,382 |

8,654

11,270 .

13,567
15,442
17,808
19,969

23,526

$8,662
10,903
13,152
15,124
17,428
19,609

23,608

Three

$10,941
12,830
14,819
17,162
19,294

23,341

Four

$12,634
14,365
16,667
18,847

22,902

ive

—

$14,097
16,090
18,260

22,296

Eight
Slx Seven ar More
$15,457
17,660 17,540
21,753 21,617 320,785




OIS

2. Starting with the 1985 Poverty Thresholds presented in Table B.10,

poverty thresholds were created for 1986 and 1987 to cover the lease-up period

-for- the Demonstration: .

- -

. CPI(t)
- L. = Y m———

(3) PYj(t) PYj(SS} CPI(85)

where
PYj(t) = Poverty threshold for a family of type j in year t

t = 1986 or 1987 .

PYj(SS) = The entry in the U.S. Table for 1985, for a family of type j
CPI{t) = Consumer Price Index (all items) in year t
CPI(85) = Consumer Price Index (all icems) in 1985

Ja s

Then, the implicit rental allowance was calculated:

Pl

RHT (&) CPI(63)

(4) PRj(t) = .25 % }iT(63) * CPI (L) PYj(t)
where '
PRj(t) = Implicit Rent Component of the poverty threshold for house-
) hold of type i, in year t
t = 1985, 1986, 1987
RHI{t) = Residential Rent Component of the CPI in year t
RHI({63) = Residential Rent Component of the CPI in year 631
CPI(63) -= Consumer Price Index {all items) in 1963 \
CPI{tr) = Consumer Price Index (all items) in 1963 year t
PYj(t) .= As defined above

As mentioned above, Poverty Thresholds, including housing and non-housing
components, are updated each year using. the CPI. The appropriate index for
- the housing component is however the Residential Rent Index. Correction is

made using the ratio of the CPI in 1963 to the CPI in year t.. -

Each family in the sample was assigned the appropriate Poverty Thres-

hold (Pth) and Poverty Rental Allowance (PR. ) based on family size, number

jt

I X i
lThe 25 percent ratio of housing expenditures to total income was
calculared in 1963,
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of children, age of head for one~ or two—person households, and year of issu-
ance. The Budding measure was then computed as described in Eq. (2), using
the Tenant Contribution when the family became a recipient {(Initial Data Base)
or at annual recertification (First Year Data Base). Estimated gross rent is
used instead of temant contribution to compute the Budding measure for pre-

program units.

B.4.3 Measure of Housing Adequacy

Besides family preferences, there are several factors that”influence
whether a family will remain in its pre-program unit or move to another unit

in order to start recelving Section 8 assistance:

*+ Size of the unit as compared to PHA occupancy requirements

. Gross rent charged by the landlord not in excess of FMR (Certi-
ficate Program only)

3

* Living arrangements; family is living in its own unit

+ Physical condition of the unit.

Unit compliance with the first three conditions is easily determined using one
or several basic variables described earlier in this section. Determining
whether the unit meets the program housing requirements is more complex. The
results of a PHA inspection on the pre~program unit would provide the bhest
indication of whether the unit passes the PHA requirements. PHAs, however,
for obvious cost reasons, do not systematically inspect all pre—program

units. In fact, PHAs encourage applicants who would like to stay in their
pre—program unit to conduct a pre~inspecticn of the unit before requiring a
PHA inspection. To this effect, families are briefed on the program housing
requirements and are provided with an inspection checklist during the briefing
sessions. PHAs reported the results of an inspection on applicants' pre-
program unit for 3,210 families, only about 25 percent of all families issued
a Certificate or Housing Voucher. Of these 3,210 families, 93 percent became
recipients in their pre-program unit with or without repairs, 2 percent became
recipients by moving to a new unit, and 5 percent were unsuccessful appli-
cants, For all other families, data on pre-program conditions are not avail-

[l

able from PHA records, and had to be collected for the Housing Voucher Demon-~

stration.

All applicant families were asked 3 series of questions “describing the

conditions of their unit during the pre~program interview. These questions
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were reproduced from the 1983 Annual Housing Survey Questionnaire, Several
versions of an adequacy index have been developed to use data from the Annual
Housing Survey (AHS) and have been tested over the years. These indices are
frequently used by HUD and housing researchers. The version of the index
selected for this report 1s presented in Table B.11.1 This index is not a
pass/fail measure of housing quality and does not attempt to test for all
Acceptability Criteria enforced by the PHAg. The index is a three-level index
of physical problems, which classifies housing units as adequate, moderately
inadequate, and severely inadequate, based on z set of basic housing deficien-
cies, as shown in Table B.ll. Becsuse it evaluates g smaller number of hous-
ing attributes than the Section 8 inspection, the index tends to be less

stringent than the Section 8 Acceptability Criteria.

In the Housing Voucher Demonstration, about 19 percent of all appli-
cants' pre-program units were classified as severely inadequate, and 13 per-
cent as moderately inadequate. The proportion of inadequate units is iden-
tical for enrollees in both programs. Table B.l12 therefore does not distin-
guish between programs, but instead presents the adequacy measure for each of
three groups: unsuccessful applicants, recipients who moved to another unit,
and recipients who stayed in their pre-program.unit. This last group further

distinguishes between stayers with repairs and stayers without repairs.

As expected, the percent of units with deficiencies, especially
severely inadequate unitg, is highest for unsuccessful applicants (29 percent)
and lowest for stayers without repairs (7 percent). (See Table B.12.) This
last percentage appears high considering that these units are reported to have
passed PHA inspection without any repairs being required. This number, how-
ever, 1s consistent with the results obtained with a comparable adequacy index
based on inspection data for a sample of the Housing Voucher Demonstration
program units. (See Table B.12.) These inspections were conducted in 10
sites in the Fall of 1987 on approximately 2,000 program onits.?  an adequacy

index based on the same criteria as the one used for this report was created

lStarting in 1984, this slightly revised version of the index is derived
by the Census Bureau for all units in the AHS, and tabulated in AHS publica-
tions.

2506 Leger and Kennedy, 1983.
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SEVERE.

TABLE B.1l1

INDEX OF HOUSING ADEQUACY: DEFINITIQN GF PHYSICAL PROBLEMS?

A unit is considered severely deficient if it has any of the following five
problems:

Plumbing. Lacking hot piped water or a flush toilet, or lacking both
bathtub and shower, zll for the exclusive use of the unit.

Hearing. Having the heating equipment break down at least three times
last winter, for at least six hours each time.

Upkeep. Having any five of the following six maintenance problems:
leaky roof; leaky basement; holes in the floors; holes or open cracks
in the walls or ceilings; more than a square foot of peeling paint or
plaster; mice or rats in the last 90 days., If the unit has no
basement, any four of the remaining five problems would be encugh to
count the unit as severely deficient.

Hallways. Having all of the following three problems in public
areas: no working light fixtures; loose or missing steps; and loose or
missing railings.

Electric. Having no electricity, or all of the following three
electrical problems: exposed wiring; a room with no working wall
outlet; and three blown fuses or tripped circuit breakers in the last
90 days,

MODERATE

A unit is considered moderately deficient if it has any of the following five
problems, but none of the severe problems:

Plumbing. Having the toilets all break down at once, at least three
times in the last three months, for at least six hours each time.

Heating. Having unvented gas, oil, or kerosene heaters as the main
source of heat; these give off unsafe fumes.

Upkeep. Having any three of the six upkeep problems mentioned under
SEVERE.

Hallwazs; Having two of the Hallways problems mentioned under SEVERE,

Kitchen., Lacking a sink, range, or refrigerator, all for the exclusive
use of the unit.

4This three-level index of physical problems was developed for use

with the American Housing Survey data. For more detailed information, see the
Codebook of the American Housing Survey Data Base, published by Abt Associates

Inc.
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HOUSING ADEQUACY OF APPLICANTS®

TABLE B.12

PRE-PROGRAM UNITS, BY PARTICIPATION QUTCOME

(Unweighted estimates)

All Sites

Adequacy Index Based on
Pre-Program Interview

All applicants
Ungpccessful appli%ants
Recipients-—movers :
Recipients--stayers

With repairs

Without repairs

Adequacy Index Based on
Inspection of Recipient Units

EXCLUDING THE TWO HIGH RATE SITES:

Adequacy Index Based on Pre-
Program Interview Data

Recipients—-—stayers

Adequacy Index Based on
Inspection ¢f Reciplent Units

Housing Quality sample

12,342
4,817

4,567

- 1,007
1,951

1,755

8,232

1,415
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Severely Moderately
Inadequate Inadequate  Adequate
18.6% 12.9% 68.5%
28.9 14.5 56.6
15.3 15.1 69.6
7.3 9.9 82.8
6.7 5.5 87.8
7.0 6.8 86.2
2.5 5.0 92.5
5.1 5.5 89.4



using the data obtained from the inspections. The definitions of a few com—
ponents of the index had to be slightly modified to use the inspection data,

but in general, the EWO 1nd1ces are comparable. o

The results of both lndlces for recipients who stay in their pre-~
enrollment units without repairs are strongly influenced by two sites that
have high percentages of severely inadequate units (above 10 percent).
Excluding thefe two sites, the overall percentage is reduced to about 3 per-
cent for the interview-based index and 3 percent for-the 1nspect10n-based

index, as shown in Table B.12.

+

Most ﬁnits reported severely inadequate exhibit only one deficiency
foé both the interview and'the inspection~based indices. The type of”ob%efved
deficiencies.is however quite différent for the two indices, as indicated in
Table B,13. The most frequently reported deficiency for the interview-based
sample is breakdown of the heating equipment (59 percent), followed by ;pkeep
problems such as cracks in the walls, broken plaster, and Holes in the floor
(25 percent). Both types of deflclenc1es are sens;tlve to respondent percep-
tion of thelr units. In an index based on 1nterv1ew data, rather than physi~
cal inspection of the units, respondents may exaggerate or decrease the impor—
tance of an observed condition, depending on their overall satlsfactlon with
the unit or the landlord. Furthermore, heat breakdowns may be properly.
reported, but the heating equipment may not exhibit any unsafe features or
evidence of :improper operations. In fact, heat deficiencies based on inspec-
tion of the heating equipment accounts for only 9 percent of. the severely

inadeguate units.’

Similarly, wall and floor defects fepozged By the respon-
dent may not be considered as hazardous or potentially dangerous according to
the Section 8 Acceptability Criteria, although respondents may consider these
conditions aesthetically disturbing. The inspection—based index which uses
condition and surface ratings of the walls, ceilings and floors, shows the
deficiency in only 7 percent of the cases. On the other hand, conditions

classified as deficiencies by an inspector may not be reported by the respon-

Yeat deficiency is defined as having heating equipment which is rated
"not working." If the deficiency is defined to include furnaces rated "appazr-—
ently unsound" as well as "not working," the number of inadequate units
increases to 8.8 percent and heat deficiencies account for 35 percent of the
inadequate units.
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TABLE B.13

DEFTCIENCIES OBSERVED IN MODERATELY AND SEVERELY INADEQUATE UNITS
{Stayers without repairs——unweighted estimates)

Inspection—
Interview— Based
Based Adequacy
Adequacy Index
Index Housing
Recipient Quality
{Stayers Sample
Severely Inadequate Units
Number of units . 131 122
Percent with one deficiency only 88% 97%
Type of deficiencys
Plumbing (lacking or shared) 15% 28%
Heating equipment 59% 9%
Electricity 1% 54%
Upkeep ' 25% 7%
Hallways : 0 .. 2%
Moderately Inadequate Units
Number of units 109 120
Percent with one deficiency only 95% 95%
Type of deficiency:
Kitchen (lacking or shared) 22% 38%
Unvented heating equipment 25% 25%
Toilet breakdowns 13% 13%
Upkeep 40% 14%
Hallways 174 10%

Sourcet Pre-Program Information Form, Housing Quality Inspection Form

APP-60



dent. FElectrical problems are very rarely reported by respondents, while they
account for 54 percent of the problems for the inspection-based 1index.
Electrical hazards may be the result of tenant installation of improper exten-
sion cords. Lack of plumbing or shared plumbing facilities are reported in 5
percent and 10 percent of the cases respectively. We reviewed these cases
separately to investigate whether such wnits were located in congregate hous—
ing or group residences, or whether the deficiencies occurred more frequently
for families eligible for studio-type apartments. We also checked whether
families were sharing their unit with another family prior to program partici-
pation, so that the respondent would report sharing the plumbing facilities
with that family rather than with the occupants of another apartment.l We did
not find any systematic patterns that would justify treating these
deficiencies as reporting errors. Such situations were in fact recorded
during inspections (28 percent).2 While the reported deficiencies appear to
be real, they exist in ome percent of all units occupied by stayers without

repairs.4

The type of deficiencies reported for moderately inadequate units for
stayers without repairs and for the Housing Quality sample are also presented
in Table B.13. Again, upkeep problems and presence cof unvented heating sys-
tems are the most frequently reported deficiencies for the interview-based
index. Cases lacking complete kitchen facilities (19 percent) and shared
kitchen (3 percent) underwent the same investigation described above without
finding any systematic explanation. The inspection-based index also identi-

fies this condition.

lImproper responses to this question by families sharing their pre-
program units were identified during the early months of the Demonstration.

Yaits lacking plumbing in the inspection sample either lacked some
feature (hot water, flush toirlet, tub or shower) or are reported as having

facilities outside the unit, but not both.

3Inspectlon data indicate that the plumbing condition is found in about
two percent of all recipient units.
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B.4.4 Rental Vacancy Rates :

We had initially planned to usé'thg~postal vacancy survey sponsored by
the Federal Home Loan Bank to obtain vacancy rates for this study. This
survey had the appealing feature of providing data at the zipcode level and
for eéch year_seiarately since 1980. When actually collecting the datz, we
learned about two major problems with this data source. First, the survey
does not distinguish between rental and homeowner vacancy rates and second, it
was not systematically conducted on a yearly basis for all localities refer-
enced in the study, Instead, we relied on SMSA rental vacancy rates from the
Census Bureau., The vacancy rates are unpublished data obtained from the
Census Bureau.l The 1984 and 1985 rates were available for all larger PHAs
with the exception of New Haven. In 1986 and 1987, the rates were also
missing for Omaha. In addition to the Census data, we obtained vacaﬁcy rates
and market condition descriptors for the majority of the sites. These“data
were- prepared at, HUD, based on HUD Field Office estimates and other sources
such as U.S. Housing Markets and Caldwell-Banker Apartment Surveys. These

estimates were used for the two sites lacking Census Bureau vacancy rates.

For most sites, the areas covered by the MSA and the PHA jurisdiction
do not coincide exactly., In some caseé,‘the PHA jﬁrisdiction is limited to-
the central city. In others, the PHA jurisdiction excludes the central city
and covers the remainder of the SMSA. 1In still other cases, the MSA includes
a county which is outside the PHA jurisdiction or excludes a county which is
part of the PHA jurisdiction. More disaggregated data, such as the Annual
Housing Survey, which would have permitted a better matching of the areas are.
not available for recent years. The last AHS MSA Survey released by Census

refers to 1985 and covers only a few MSAs in the study.

3

The rental vacancy rates are shown in Table B.14 for 1984 through

%

1987. The last column shows the mean vacancy rate for each site. This number
is a weighted average of family-specific. vacancy rates. To create this fam-
ily-specific vacancy rate, we assumed that each yearly vacancy rate reflected

vacancy conditions as of July 1 of each year., A monthly adjustment factor was

created:

1Unpublished data from the Current Population Survey, Housing Vacancy
Survey, Series H-111, Bureau of the Census, Washington, DC 20233,
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TABLE B.l4

RENTAL VACANCY RATES
{Urban PHAs)

Site 1984 1985 1986
Atlanta 5.9 6.4 6.3
Boston 4.9 3.8 4.3
Cleveland 6.7 4.8 5.3
Dayton 5.4 5.6 5.3
Erie 2.5 3.1 3.5
Los Angeles 3.4 3.7 3.5
Minneapolis 2.6 3.0 3.9
Montgomery 3.4 3.3 3.7
New Haven? 2.5 2.5 2.5
New York 2.2 2.6 2.5
Oakland 4.7 3.1 5.9
Omaha® 5.1 6.3 9.0
Pinellas 9.1 11.7 14.7
Pittsburgh 7.1 7.7 10.1
San Antonio 9.6 i1.0 13.9
San Diego 2.8 4.t 5.4
Seattle 4,1 &.7 3.1

3The 1988 Field QOffice estimate was used for all years.

brhe 1988 Field Office estimate was used for 1986 and 1987,
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_ VR(t+1) - VR(E) % m

ADJ(m,t)j 17 5
where
ADJ(m,t)j = Adjustment factor for month m in year t for the jth family
VR(t+l) = Vacancy rate in year t+l
VR{t) = Vacancy rate in year t
ms = Month of issuance for the jth family (July is month 1 and

June is month 12)

and the vacancy rate applicable to the jth family issued a certificate or

housing voucher in menth m of year t is defined as:
VR(m,t)j = VR(c) + ADJ(m,t)j
B.4.5 Reasons for Expiration or Surrender of Housing Certificates and Hous-—

ing Vouchers

PHAs were asked to report why a family did not become a recipient on

the Housing Search Log Form and the reason why a recipient terminated from the
program on the Continued Participation Form. A list of reasons was provided
on each form, including an "other" category and a "reason not known" as we
were aware that unsuccessful families and terminees do not always inform PHAs
of their whereabouts. Data entry specifications allowed for four circled
reasons to be processed. Four reasons were very rarely checked on the form.
The majority of the cases had one or two reasons reported. Recoded variables
were created which summarized several reasons into one category. The deriva-
tion was performed using a priority system. Tables B.15A and B.15B show the
expiration and termination reasons for each of the two programs. The order in
which the reasons are listed in the tables reflect the priority system used in
the derivation. For example, if the PHA reported "voluntary surrender" and

"family moved out of the PHA jurisdiction,” the variable was coded as "moved

out of the PHA jurisdiction.”

Overall, reasons do not differ much by pragram. As shown in Table
B.15A, reasons were reported for only only 50 percent of unsuccessful famil-
ies. For these families, the most frequently fteported reason was difficulty
in finding an acceptable unit {31 percent in the Housing Voucher Program and

35 percent in the Certificate Program). In both programs, 11 percent of the
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TABLE B.15A

REASONS FOR EXPIRATIONS OR SURRENDER OF

HOUSING CERTIFICATES AND HQUSING VOUCHERS

(Unweighted estimates)

Number of cases

Family became 1neligible

Family moved out of PHA jurisdiction
With portability
Without portability

Voluntary surrenders

Family wanted to stay, but pre-program unit did
not meet program requirements

Family wanted to move
Could not find unit

Selected unit did not meet program
requirements

Reason not known

Housing

Vaouchers

2,302

1%

11

20

50

Source! Housing Search Log Form, Part V, Question 2.

*Legs than 1l percent.
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Housing
Certificates

2,470

i

NA

11

12

23

49



families wanted to stay in their pre-proéram unit, but their unit could not
meet the program requirements. Only 1 percent of those families had reported
an attempt to look for another umit. Thé—number of families that moved out of
the PHA Jjurisdiction is too small to determine the effect of the housing

Portability provision.

Table B.15B shows the same data for recipients who terminated from the
program auring their first year of participation in the program. MHore than 40
percent of the families in both programe terminated voluntarily, while 30 to
35 percent of the families were terminated at the initiative of the PHA or the
landlord. One fifth of the Housing Voucher families that moved took advantage

of the Portability provisicn.

B.4.6 Other Analytic Variables

A family is identified as having special arrangements in its pre-

program unit if any of the following was reported in the Pre-Program Unit
Interview: - .
¢ Family was homeless (living in a tent, car or shelter) or family
lived in & hotel or motel

s+ Pamily was living in an institution, hospital, rooming/boarding
house where the costs such as board or care were included in the
rent

e Family was living with another family (subunit)

¢ Family was receiving help with rent from family, friends or gov-
ernment

* PFamily rent was reduced because family member was related to
landlord or worked for landlord -
A family was determined to be unlikely to meet the PHA occupancy

requirements if the number of total rooms in the pre-program unit is less than

the unit bedroom size specified by the PHA on the Certificate of Participaticn

or Housing Voucher.

The income source variable was defined as fellows:

* Salary if income from salary was greater than 66 percent of total
gross incaome

+  Social Security if income from Social Security was greater than 66
percent of total gross income
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TABLE B.15B

REASONS FOR TERMINATIONS FROM THE

CERTIFICATE AND HOUSING VOUCHER PROGRAMS

(Unweighted estimates)

Number of terminations
Death or institutionalization
Recertified ineligible
Moved out of PHA jurisdiction

With portability
Without portability

Owner initiated (eviction or other good cause)
Failure to comply with PHA/program requirements
Other unspecified PHA reasons

Family attempted to move, but did not find
acceptable unit

Voluntary reason, specified

Voluntary rason, unspecified

Housing
Voucher

Program
248

6

6

oo ba

14

i2

35

Source! Continued Participation Form, Part VII, Question 2.
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Certificate

Program
266

8
5

NA

12

14

32



"* Welfare if income from welfare was greater than 66 percent of
“al 7y total gross income

. Agsset or other income if the sum of assets income or ¢ther income
was greater than 66 percent of total gross income

Ve None of the above if none of the abbve income sources accounted
i for more than 66 percent of total gross income.

Tenant contribution is defined as the greatest of:

. % 3
- 30 percent of net income,

. 10 percent of gross income, or

* Welfare rent, in "as-paid" states
1n the Certificate Program, and as the greatest of

~..* .Gross rent - (Payment Standard - 30 percent of net income) or

¢+ 10%.of gross income

in the Housing Voucher Program.

8.5 Payment Standard and FMR Schedule .

At'the outset of the Demonstration, the initial Payment Standard was
set equal to the FMR, putting the two programs on an equal footing. PHAs are
not generally obliged to maintain this equality, Both Fair Market Rents )
(FMRs) and Payment Standards are primary determinants of subsidy costs. In
the Certificate Program, FMRs Impose a ceiling on program rents and sub~
sidies. Similarly,‘in the Housing Voucher Program, the subsidy is the differ-
ence between the Payment Standard and 30 percent of net family income. The
funding mechanisms "for the two programs, however, differ greatly. In the
Certificate Pragram, HUD allocates a specific number of recipient slots to
each PHA and then funds the subsidy costs for these slots as they are
incurred. Higher subsidy costs as a result of higher FMRs are totally
absorbed by HUD and do not affect the number of families that can be
assisted. Revised FMRs are routinely adopted by PHAs every year.l The situa-
tion is diffg;enﬁ:in the Housing Voucher Program. HUD funds a fixed five-year
budget. Each RHA?must then estimate how many -recipients it can fund within-

the amount and monitor spending and adjust enrollment  targets as appropri-

I?HAS have the option to file for amended FMRs if they disagree with the
published FMRs.  Révised FMRs are generally published a few months later.
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ate. Increased Payment Standards imply higher average subsidy per recipient,
but fewer families to be assisted. PHAs are therefore granted some flexibil-

1ty in adopting new Payment Standards.

After the first year, PHAs could adopt any Payment Standard for new
families (or families that move) as long as it did not exceed the FMR. In
addition, PHAs could publish an Adjustment Standard to inérease payments for
families already in the program. Only twd changes in Adjustment Stdndards
were allowed within any five-year period. There was no limit on the number of

times the schedules for new fanilies and movers could be changed.l

FMRs for eacﬁ market of the country are published by HUD each year,
generally in the spring. The plannéd start-up date for all PHAs was April
1985. It was.therefore expecteé that full lease-up (or close to full lease-
up) would be achiéved during the first year, before new FMRs were published.
Instead, as a result of delays in start-up and slow lease-up in most PHaAs,
FMRs changed twice before all Demonstration Housing Vouchers and Certificates

waere under leasa. :

The FMRs published in the spring of 1986, along with additional
changes that took effect on September 1986, raised FMRs in 16 of the 20 Demon-
stration sites. They were decreased in four other sites--Erie County, NY, Los
Angeles, Seattle, and Alpena County, MI.2 These changes were sometimes guite
substantial, (See Table B.16). Eleven of the 16 PHAs with increased FMRs
decided at that time not to raise their Payment Standards. In the Spring of
1987, somé PHAs adopted new Payment Standards, but others did not. Overall in
eafly 1987, only half of the PHAs had Payment Standards set to the level of
their FMRs. The other gites had kept their Payment Standards at a lower level
than their FMRs. (See Table B.1l7.) |

l1n February 1987, the regulations were changed to establish a single
Payment Standard Schedule, rather than the two earlier schedules (New .
Family/Mover Standard and Adjustment Standard for continuing occupancy). The
new regulations allow two changes to Payment Standards for each unit size in
any five-year period. ‘ '

Zsince the Payment Standard cannot exceed the FMR, when FMRs decrease,

PHAs are required to establish a New Family/Mover Schedule and an Adjustment
Standard Schedule at these lower amounts.
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TABLE B.16

- COMPARISON OF EMRs AND PAYMENT STANDARDS, FALL 1986

. Change |Change
PHA OBR 18R 2BR 3BR 4BR 3BR in FMR{'n P.S.
01 Atlanta
FMR - 375 440 550 615 707 X
Ps 287 344 297 486 535
a2 Boston
FMR 470 570 670 840 94Q X X
Ps 470 570 870 840 940
03 Cleveland
FMR 233 344 404 %05 566 X
PS . 248 299 352 437 482
04 Dayton
FMR - 305 355 445 495 X
Ps - 303 355 439 488
05 Erie ny.]
FMR 263 319 375 469 525 X X
PS 263 e 375 469 525
07 | Los Angeles’
F4R 410 490 570 730 825 X X
RS 410 440 567 730 825 )
08 Minneapolis
FMR 335 405 480 600 670 ™ X
Ps 328 388 451 554 611
09 Monig. Cty.
FMR 408 498 583 714 780
Ps 408 498 583 714 780
10 New Haven
FMR 336 408 481 601 673 774 X
PS 310 369 431 536 591 )
11 New York
FMR 330 400 470 590 680 X X
P5 330 400 470 590 630
12 Qak | and
FMR 452 549 646 a0s 504 X X
Ps 452 549 646 808 904
13 Omaha
FMR ~ 265 321 378 473 530 X
RS 250 301 354 438 485
14 Pinellas Cty,
FMR 286 347 409 513 573 X
[ 257 306 380 504 547
15 Pittsburgh
FMR 280 340 400 SO0 560 X X
PS 280 340 400 500 560
16 San Antonio
FMR 275 330 390 490 545 627 b4
P5 273 330 385 472 524
17 San Diego
FMR 375 480 540 675 755 X X
PS N.A, 460 540 675 755 i
18 | Seattle!
FMR 325 395 460 595 655 753 X X
Ps 325 395 480 5895 655
19 | Michigan® X X
20 New Jersey X

TFMRs Decreased.

Not implemented yet.

3p,tferent FMR schedule established by County. Payment $tandard and FMR decreased in Alpena County.
4DifferenT FMR schedules established by County. No change i1n Payment Standard, -
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TABLE B.17

CCMPARISON OF FMRs AND PAYMENT STANDARDS, FALL 1987

Change |Change
PHA 0BR 18R 2BR 3BR 4BR 5BR n FMEjin P.5,
¢1 Atlanta
FMR - 407 477 613 705 a1 X X
PS 375 440 550 615 £
02 Boston
FMR - 617 727 904 1,017 - X X
PS 470 570 870 840 940
Q3 Cleveland
EMR 291 355 415 519 582 X
Ps 248 259 352 437 482
04 Dayton
FMR - 314 366 459 510 X X
(24 - 305 355 445 495
05 | Erie Cty.!
FMR 263 319 375 469 525
Ps 263 319 375 469 525
o7 Los Angeie51
FMR 443 530 6l6 789 892 X X
Ps 443 530 616 789 892
08 Minneapolis
FMR -— 424 502 628 701 BGs X
Ps 328 388 451 554 611
09 | Montg. Cty.
FMR 393 478 5863 707 792 X
PS 408 498 582 714 780
10 New Haven
FMR 418 509 599 749 8Q8 964 X
Ps e 369 431 536 581 680
11 New York
FMR 353 428 503 631 706 X X
PS 253 428 503 631 708
12 Ozkiand
FMR 487 591 696 974 1,120 X X
Ps 487 591 696 974 1,120
13 Cmaha
FMR 273 331 3590 438 547 629 X X
Ps 273 331 390 488 547
14 Pinelias Cty.
FMR 294 357 420 525 589 X X
Ps 257 346 412 522 S60
15 Piitsburgh
FMR - 354 416 520 582 X X
RS 291 354 416 520 582
16 San Antomio
FMR 282 339 43 503 S60 644 X X
BS 282 339 401 503 560 644
17 San Drego
FMR 409 502 589 736 824 X
PS 375 460 540 675 755
18 | Seattie!
FMR 328 399 465 a0l 662 761 X
PS 325 395 480 595 655 )
19 Mnch:gan3 X X
20 New Jersey X X

'tMRs Decreased.

Net implemented yet.

D:fferent FMR schedule established by County. Payment Standard and FMR decreased 1n Alpena County,
Different FMR schedules established by County. Payment Standards are set to same level as FMR,
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Discrepancies between FMRs and Payment Standards during the lease-up
period may introduce a systematic difference between the two programs. To
test the impact of these discrepancies, we constructed two variables that
allow the identification of families that were issued and became recipients
while the FMRs and Payment Standards were equal inlthe two programs. In all
PHAs, this condition was met during the early months of issuance and lease-up
as the Payment Standards were initially set equal to the FMRs. The period
during which the schedules were equal varies from PHA to PHA, depending on the
PHA start-up dates. San Antonio, the first PHA t¢ start issulng Housing
Vouchers, was in operation for one year when new FMRs were published. New
Haven, on the other hand, had barely been in operation for five months when it
adopted new FMRs and decided to keep its Payment Standards at their initial
levei. The PHA maintigined two different payment schedulés tﬁrcughout the
remainder of the lease-up period. Table B.18 shows when schedules were the
same in the two programs for each PHA. The first column shows the months of
lease~up activities before the 1986 FMRochange became effective. The second
column shows whether PHAs adopted Payment Standards equal to their FMRs during
subsequent periods. Overall, 7 PHAs out of 17 never had equal payment sched-
ules for the two programs after the Spring of 1986. Four of these PHAs kept
their Payment Standards at their initial level throughout the period. All
four adopted new Payment Standards in December 1987 or early 1988. The other
three PHAs increased their Payment Standards in 1987, but not as much as their
FMRs. Five PHAs, on the other hand, had identical schedules throughout the
period. These PHAs adopted Payment Standards equal to the new published FMRs
both in 1986 and 1987. Two of these five PHAs experienced decreases in FMRs
in 1986 and were required to decrease their Payment Standards to the FMR level
at that time. In 1987, as their FMRs increased, they decided to also increase
their Payment Standards. Finally, some PHAs matched their Payment Standards
to their FMRs in one of the two years, but not both., The two statewide PHAs
adepted new Payment Standards in 1987, The schedule and effective dates of
the changes, both for FMRs and Payment Standards, vary across counties.
Matching schedules requires a county identifier which was not available on the

data collect:ion forms,

One variable was created to assign cases to the cohorts: (1) issued
prior to the 1986 change in FMR, (2) issued later but schedules are the same

in both programs, and (3) issued while the programs were maintaining different
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TABLE B.18

PAYMENT STANDARD AND FMR SCHEDULES

Init:ial Payment Standard

Revised FMR Schedule,

Site Set Equal to FMR Payment Standard = FMR
Atlanta July 1985-April 1986 -

Boston October 1985-April 1936 September 1985~June 1987
Cleveland November 1985-April 1986  -- .
Dayton July 1985-August 1986 -

Erie* October 1985-August 1986 September 1986-December 1987

Los Angeles¥

November 1985-May 1986

June 1986-December 1987

Minneapolis September 1985-April 1986 —

Montgomery July 1985-April 1986 -

New Haven December 1985-April 1986 -

New fork October 1985-April 1986 May 1986-December 1987
Oakland July 1985-August 1986 September 1986-December 1987
Omaha September 1985-April 1986  May 1987-December 1987
Pinelilas July 1985-April 1986 —

Pittsburgh June 1985-September 1986 October 1986-December 1987

San Antonio

April 1985-April 1986

May 1987-December 1987

San Diego September 1985-April 1986 May 1986-May 1987
Seattle® October 1985-May 1986 June 1986-June 1987
Michigan* October 1985-April 1986 Varies by county
New Jersey June 1985-April 1986 Varies by county

*PHAs with decreased FMRs in 1986. Michigan was required to decrease
its Payment Standard in one county. ’ '
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schedules. First, each Payment Standard Schedule and FMR Schedule was
assigned & sequence number. Second, each case was assigned the sequence
number of the correspondlng schedule based on the Payment Standard or FMR
found in 1ts record., {(The corrected Payment Standard or FMR was used, see
discussion above in Section B.3.2.) Using the sequence number, the effective
date of the corraesponding schedule and the issuance date for the case, a
var;ableﬁa331gn1ng the case to the appropriate issuance cohort was created and
postéd-to the record. A second variable was created using the date of the
Housing Assistance Payment or Housing Voucher contract -to assign the case to

the appropriate recipient cohort.

. Table B.19 shows the proportion of the Demonstration sample that was
issued and became recipients while the initial Payment Standards were in
effect and during subseqeent periods when the schedules were equal in the two
programs. Overall, 50 percent of the cases became recipients during the firse
perioe, 30 percent under subsequent equal schedules, and 19 percent under
different schedules, As expected, these proportions vary greatly across PHAs,
as a result of different start~up dates and more or less rapid leasing rates

during the early months of operations.

Two additional variables were created to indicate which FMR schedule
was in effect for families which were issued a Housing Voucher or became
recipients while FMRs and Payment Standards were different. These variables
were used to assign Housing Voucher families the FMR which would have been in
effect had they been in the Certificate Program, at the time of issuance and
at the time they became recipients. These FMRs were used in special analyses

reported in this report.
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TABLE B.19

PROPCRTION OF DEMONSTRATION SAMPLE ISSUED
AND LEASED WHILE PAYMENT STANDARDS WERE THE SAME?2

Prior Later, Later, -
to Spring 1986 Same Schedules Different Schedules
] Issu~ gecip— Issu~ ggcip- Issu- Rgcip-‘
Site ances ients . ances ients ances ients |
Atlanta 37% 22% 0% 0% 63% 78%
Baoston 42 31 40 53 18 15
Cleveland 52 _ 30 0 0 48 70
Dayton g6 74 0 0 14 26
Erie 54 52 46 48 0 0
Los Angeles 30 46 50 54 Q 0
Minneapolis 31 27 0 0 69 73
Montgomery 93 83 0 0 ‘ 7 17
New Haven 65 45 0 a 35 55
New York City 39 41 61 59 o 0
Qakland 93 93 7. 7 0 ¢
Omaha 46 40 21 21 33 39
Pinellas 57 47 0 0 43 53
Pittsburgh 89 87 11 13 0 g
San Antonio 74 70 0 0 26 30
San Diego 49 47 50 52 * w
Seattle 30 30 69 69 * *
Total ) 52 50 35 30 14 19

4PHAs with decreased FMRs in 1986. Michigan was required to decrease
its Payment Standard in one county,.

*Less than 1 percent.
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APPENDIX C

ESTIMATION METHODOLOGY FOR NATIONAL ESTIMATES

This Appendix discusses the technical details of our analytic approach
to the Demonstration. While most of the techniques used are quite straight=-
forward, it seemed desirable to document the specifics of the estimates and
test statistics. The analysis was in general concerned with three topic
areas:

1, Comparison of estimated program outcomes across all large, urban

PHAs (referred to as national estimates).

2. Examination of patterns of outcomes across a limited set of
demographic and/or locatiomal descriptors.

3. Estimation and analysis of models of hehavior,

This appendix concerns the first of these. Appendices E and D deal with

topics 2 and 3, respectively,

As described in Appendix A, the 20 PHAs included in the study 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.1 These 106 PHAs
accounted for over 220,000 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
distinguish them from the bulk of the current Certificate program in each
PHA, Thereafter, applicants to the Section 8 Housing program were randomly
assigned to either the Section 8 Housing Voucher program or the Section §
Housing Certificate program until the targeted numbers of reciplents were

achieved,

1The exact sample frame was non-statewide PHAs within the contigucus
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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Results for the two statewide agencies can be regarded as indicative
of outcomes in less urban areas. Results for the sample of 18 large urban
PHAs can be used to estlmate results %S} the entire population of large urban
PHAs. For convenience, we refer te these as national estimates, though it
should be recalled that they are national estimates for large urban PHAs

only.l

The remainder of this section discusses the general methods involved
in developing the appropriate national estimates and the specific estimation

techniques used in this report,

Section C.l1 discusses estimation of the mean and variance of various
variables for recipients. Section C.2 discusses test statistics for program
differences. Section C.3 considers outcomes such as success rates that
involve all participants whether they became recipients or not. Section C.4

discusses estimates for subpopulations.

c.1 National Estimates for Recipients

The sample of recipients is a probability sample of recipients
stratified by bedroom size within a sample of PHAs. Accordingly, estimators
are developed in stages, as usual, Special attention needs to be paid to the
decision to normalize weights. Further, because the sample is drawn in two
stages, the error of estimate reflects both the variation of outcomes across

individuals within PHAs and the wvariation across PHAs.

The key estimators are summarized in Table C.l. They are generally
quite conventional. The issues involved--principally in deciding whether to
normalize weights and in using upper bounds for some variance estimates~-are

discussed in the following text.

1ps discussed in Appendix A, one of the PHAs in the urban sample had
to be dropped from the analysis., Since there was another sampled PEA in the
same stratum, this was accommodated by assigning the full stratum weight to
the remaining PHA.
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Weights

Weights for

bedroom sizes

PHA weights

Program Means

Estimated mean
kth program in
3B PHA in ot
bedroom size

category

Estimated mean
of Kkth program
in j*® pHa

Estimated mean

of kth program

for

Table C.1

FORMULAS FOR BASIC ESTIMATES

N.
a. = —df
jr N, -
3
_ 1 1
w. = =(N_/N)/Y(5-) (N /W)
] Pj -] Pj 2 J
"k k k
er = Qi:yijr)/njr 3 '
"k z "k -
« T E&: ¥ -
3 T }rlJr
Ak -
¥y

- "k
§55"5”j e

Difference Between Programs

Estimated mean

difference

betwaen programs

E(x) =

~

“v ‘¢
X - x
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Within-PHA Variances

h

Variance in jt

PHA

Errors of
estimate given
the sample

of PHAs

~2 K "k 2, k
. = {v.. = v. /{n. - m.
%j zg Vije = Yip) /{ng ~my)

Table C.1 {(cont.)

FORMULAS FOR BASIC ESTIMATES

jr ki ir

oo T ky 25 .7k
Vz(yj) = gaerZ(yjr)

oo ke 2° "k
Vz(y ) = éwjvz(yj)

Within-PHA Variances for Difference

Error of

estimate feor

mean difference Vz(&(x)) = Vz(;v)+V2(;c)

given a
sample of PHAs

Across—-PHA Variance

Variance across

PHAs

~

A

Y o t
(v (2.-2)" = Jw. (1w )V,(2)] (D)

M(z) =

2. = er!Y3’ﬂjr,Aj
- TS

z = Yray 95r’ﬂ
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Error of
estimate
associated
with selection
of PHAs

Total Variance

Total error of

estimate

Definiticons:

ir

ir

Table C.l (cont.)

FORMULAS FOR BASIC ESTIMATES

v,(2) = M2/t |

%O(;) = Gz(;) + max (O,Gl(;))

3
Weight for rth bedroom size category in jth PHA

The number of Certificate program slots in the jth PHA and
! pedroom size category at the start of the Demonstration
(1984)

Total number of Certificate program slots in the jth PHA at
the start of the Demonstration (=2er )
r

Weight for the j'I PHA -

The probability of selection of the jth PHA

kth

The estimated mean outcome in the program in the jth PHA

and P bedroom size category

The number of observations in the ktB program in the'jth PHA
k
(=)n; )
jr
r
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A(s)

~2

&2(')

L}

Table C.1 (cont.)

T

FORMULAS FOR BASIC ESTIMATES

1

The number of PHA/bedroom size categories in the sample in

the jtP PHA

th L Eh h

The outcome of the i*" person in the program in the jt

PHA and ™D bedroom size category

Kth

Number of observations in the program in the jth PHA in

the rt! bedroom size category

th h

The estimated mean outcome for the k" program in the j©

PHA

*

The estimated mean outcome for the kD program in all large

urban PHAs

1 if the jth PHA is included in the Demonstration, zereo

otherwise
Estimated difference in mean program outcomes for (»),

The estimated within~PHA variance of outcomes across

individuals in the kB program

The estimate of the variance of estimate of (+) given the
sample PHAs--that is, the component of variance of (+)

arising from variation within PHAs

The estimated variance in mean outcome (+) across PHAs

The estimated compenent of the error of estimate due to

variation across PHAs.
The estimated total variance of estimate of ().
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c.1.1 Means

We can estimate the mean outcome associated with recipients in the kth

program in the jth PHA and r'P bedroom size categoryl.by

“k k k
(1) yrj ; Yijr/njr
where
y%r = The estimated mean outcome for the kth program in the jth

PHA and rtR bedroom category

th

y§jr= Actual outcome for the i*" sampled recipient in the kth

program n the jth PHA and P bedroom category

n%_ = The sample gize in the Kth program in the jth PHA and rth

bedroom category.

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

k
K njr
5 "L L@

r i=

k /nk

Ak_
(2) vy = i/ B5r

y

[
H

ir

where

1

?? = The estimated average costs for the kEh program in the jth
PHA
as, = Weights for the rt? pedroom size category in the jth PHA

(set equal to the actual proportion of the jth PHA's Section
8 (Existing) units that were in the rth bedroom size
category at the beginning of the Demonstration (as reported
by the PHA)

lthe bedroom size categories were 0 or 1, 2, 3, and 4 or more,
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§%r = Estimated average costs for the Kth program in the jth PHA
and r™ bedroom size category (from Eq. (1)).

We can construct national estimates for azll large urban PHAs as a

weighted average of PHA or PHA/bedroom size estimates!

"k "k "k
(3) =} §.w.y .= §.w.a, v.
ye) ey Ll ST,
J NEES
(4) w. = (§.N./NP,}/( ] &.N./NP.)
] 13 sample J 1
where .
¥ = The estimated average outcome for the kth program
w; = The weight for the 3tk ppg
Gj = One if the PHA is in the Demonstration sample, and zero
otherwise
sk = rh . th : sth
73 e estimated average outcome for the k- program in the ]

PHA (from Eq. {2}

N. = The number of Certificate program units in the jth PHA at

]
the start of the Demonstration
N = Total number of Gertificate units in all Demonstration PHAs
(=zaij)
) P; = The probability of selection for the ith pga,

Alternatively, we can rewrite Eq. (3) in terms of a weighted average

of individual outcomes:?
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- Tj
k k  k
(5) . = 5.
’ % lz- 121 357743
(6) & o=sm, 1@ )/G YN, /P
Jr 3 T J ar ir Jjr ]

The sampling took place in two stages: first, PHAs were sampled, then

individuals within PHAs. In general, for any random variable, =z,
(n E(x) = E,(E,(x))
(8) 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 ?k.

“k er k k
(2) E(y) = .8, . =) w.8.u,
2+7 % i3 § N Hr § 3°3%3

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

Gj = 1 if the jth PHA is included in the sample and 0 otherwise
"%r = The mean outcome for the kD program in the jth PHA and rth

bedroom size

u% = The mean cutcome for the gth program in the jth PHA
er = The number of units for the kTR program in the jth PHA and
B bedroom size *
Nj = The number of units for the kP program in the jth PHA

i

Taking the expectation of Egq. (9) over the first sampling stage, yields

Ky iy k
(10) E,(E,(y)) = % PjE(wjlaj Dy
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The troublesome term in this equation is E(wj|6j=1). This reflects

the fact that the weights of Eq. (4) are normalized to sum to onej; accord-
ingly, the weight for any site will vary across samples (except in the speéial
-casé in which the probability of selection for each PHA is proportional to
size so that the sum of the unnormalized weights is constant across samples of
sites).} Thus, it is difficult to evaluate E(wj[6j=1) without detailed
examination of the selection process. We can, however, express the expecta-
tion of the normalized estimator in terms of the expectation of an estimator

based on unnormalized weights, ﬁj.

Let
2 ~ ok
(11) y = E Wjajyj
(12) w. = N./NP
] J 3
where
%k = The estimator with unnormalized PHA weights
%. = The unnormalized weight of the jth PHA

other terms As in Eq. (9)

Thus, parallel to Eq. (9)

2k, ~ k k
(13) E ) = S.pe =) (N./NP.)S.y.
C Z(Y % Yi%5%3 § ] J) i3

Since the sample indicators (Gj) are equal to one with probability Pj and to
zero with probability (l-Pj),

(1) E (E,(y")) § P (N /NP Du, % CHEV PR

-t

4, -

1If"tihe'probability of selection is proportiomal to size then the sum
of the weights is constant across‘samples.
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uk = The mean outcome in the

Kth
PHAs. ‘

program among all larger urban
Thus the unnormalized estimatoer (?k),is unbiased., Butf we can write the

unnormalized estimator as the product of the normalized estimator (§¥) and the

sum of the unnormalized weights (Zﬁj):

k - ol ~k
(15) y (Zaj A
“ky _ ~k
(16) E(y) = (Esjwj)ﬂzty )
Thus
Sy =y opak
(17 E(y ) = E(ESjwj)E(y ) + paway

where ;

p = The correlation across samples of sites between (Eﬁjﬁj) and
a, = ‘the standard deviation across samples of sites of (Zﬁjﬁj)
o, = The standard deviation across samples of sites of Ez(y ) o

Note that E{8:%.) is one. Accordingly, if (I$; w ) is uncorrelated with

J] 3

Ez(ﬁk)-—that is, if p=0 in Eq. (17)--then yk is also unbiased. Since (ZGJWJ)

is uncorrelated with w:,! this amounts to asserting that high-weight sites are

J!
not systematically more likely to have higher or lower outcome levels.

lin essence, given a random sample of sites whose unnormalized weights
sum to & given value, S, then the expected weight for a sample site chosen at
random from the sampled set is $/n. Accordingly the expected normallzed

weight is 1/n, regardless of the value of S.. . L
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C.1.2 VNormalizing Weights

The reason for worrying about normalized weights rather than simply

adopting the unnormalized estimator is the variance of the two estimators.

These are related byl
k 22 2 2 2 2 = 2 AUy 42
= + + 6.
(18) Var(y ) (uw) o + (uy) a Uyow 00v(2w363) , (EZ(Y 1%
where

U = Mean across samples of sites of Zﬁjﬁj (=1)

w

My = Mean across samples of sites of Ez(?k) (=uk)

ci = Variance across samples of sites of E2(§k)

aé = Variance across samples of sites of Zﬁjﬁj

p = GQCorrelation across samples of sites between Ez(ﬁk) and Zﬁjﬁj
k

Recalling that u_ =1 and that if p = 0, then u_ = 1%, we have that if p = D3

¥y

., var® - G5 2 o
(19) Var(y ) = o < < Var(y )

l+a
W

(unless Zﬁjﬁj is one across all samples). '

The content of the lower variance of the normalized estimator may be
clarified by considering the estimate for total rather than mean outcomes. An
unbiased estimate of a total program outcome {(for example, total program

costs) is given by
~Te Ak
(20) = )N . /PO(Gy) -
v = MR G

where:!

3

lRendall, p. 343.
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) 7k = The estimate of total outcomes in the_kth program
ﬁj = The number of program slots in the jth PHA
Pj = The probability of.seleCtion of the jth PHA -
?? = The average outcome for the Eh program in the jth PHA

In effect, to arrive at an estimate of, for example, total program
costs, we find average costs per recipient in each sampled PHA and then extra-—
polate these to all (large, urban} PHAs by letting each sampled PHA represent
(Nj/Pj) total recipients. When we want to estimate overall average costs per
recipient, we have two choices: first, we can use normalized weights and
divide the estimated total costs by the implied number of recipients in our
extrapolatiog (ZNj/Pj); alternatively, we can say that we know the total
number of recipients and use unnormalized weights, dividing by the known total
number of program recipients in the universe, regardless of the factors used
to extrapolate costs. In our particular sample, the PHA weights sum to less
than one. Without normalization, we would in effect extrapolate total costs
to a universe with 282,616 recipients and then determine average rents paid by
dividing by 293,258 recipients, scaling down average costs by a factor of

0.9637. This 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 selection {and thus the sample éeighﬁs).
Readers who de not wish to adept this assumption may multiply estimates by a
factor of 0.9637. '

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
Westat in drawing the sample of Demonstration PHAs. -

]
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C.1.3 ' Error of Estimate

Now consider the variancéfof ?k; Eq. (8) decomposed the variance into
two pieces-—El(Var2(§k)), the expected value across samples of sites of the
variance of ?k for a given sample of sites, and Varl(Ez(ﬁk)), the variance
across samples of sites of the expected value of ?k for a given sample of

sites. Consider first the variance of #* given the sample of sites selected:

2
N. a’.
~k 2 2 %kjr - '
(21) V(5 = e, IEHT ==
33907 jr

where

Gijr = The variance of the outcome across individuals in the Kth
program and jth PHA and r'P bedroom size
preny el g h 'th PHIJ th .
niy = The sample size in the j A and r*" bedroom size
V,(¢) = The variance of estimate of () over the second sampling

stage

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.

2

To estimatg.?z(ﬁk) we need estimates of o The usual sampling estimator

kijr*
for °§jr is, .of course, - one
2 k —k \2,, k ‘ h

However, the sample sizes for individual strata are sometimes small. Given

the sensitivity of the error of estimate for variances to.sample size,
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L3

we chose instead to assume that individual

especially for pr0portions,l

variance was constant across PHAs and bedroom sizes so that
22
(23) Sir T % . o . )

¥

In this case the appropriate estimator is . -

~2 k k 2 k
(24) o, . = ... = ¥. ) /(a, - m,)
k] % Z(ler T ir i "
where
y%jr = The outcome of the ith person in the xth program in the jth

PHA and rth\bedroom size -

l1g we use the usual estimate of variance for some variable, x, then

= (x.-%)2/(n-1)
1

: . Hg7O 2% . 7
Vo) == &hm

LI . N i - -~ . "

where H, is the fourth moment around the mean (Kendall and Stdart, p. 244, ex.
10.13). Accord1ngly, the squared coefficient of variation (the ‘ratio of V(G )
to (E(E ) } is given by

2 1.% 2
Thus the'CV involves'a term'in the square of n and at small samples is quite
sensitive to increases in sample size. This is most obvious in the case of

proportions, where the chances of having a zero estimate {(p = 0 or 1) are

substantial for small n.

If x is normally distributed, this becomes

2 2
(CV) =27 (n-1)(n}
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h

?k = The mean outcome for the kP program in the jth PHA and r©

bedroom size

b

n% = The number of observationms in the ktP program in the jth PHA
my = The number of bedroom size categories in the jth PHA

Qur estimator for El(Vz(ﬁk) is!
"2
"k 2.2¢ Njr.2 9 kj
(25) Est B, (V,(y)) = ijajZ(ﬁj—) m
3 r ] n.z

Under the assumptions of Eq. (30), Gij i1s an unblased estimate of Uijr so that

(26) E,[Est El(v2(§k))1 = v2(§k)g

and, abviously,

(27) E, (E,[Est E,(V.(3")]) = E,(V,(35))
1Y%2 1%V2 1YY

The assumption of Eq. (23) is computationally convenient and seems innocu-
ous. Indeed, Eq. {25} will still be satisfied if Uijr is simply uncorrelated
with the weights.

The hard part is the second expression in Eq. (8)--V;(E,(%)). This is

given by
- k k2
(28) VA(E (x)}) =E (w.§.u, — YP.w.u.}
12 L § 1173 § 1373
or
3 A
= (y"Qy) :

(29) VlEEz(x))'

where
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(wyuf, voey wpu)

o=
Q = E[(8; - P55 - P5)7)]
T = The total number of PHAs in the universe
The problem in evaluating this is that the elements of the vector (Gj - 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 tech-
niques.l For this report, however, we took an especially simple approach. We
assumed that the stratifications 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

onr 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. (29) would have been given by

2

0 if 1 and j are in different strata

(31) E(s, - P M5, - 2.) = {

. J 3 -(Pin) if i and } are in the same strata
Thus
(32)  yr =J Iyi P, -1 (ORey: )

L& 735 3s js’ is
] s

where

lgee Dietz et al. Although there is an estimator for V,(E5(x)) under
the general procedures proposed by Bryant et al., this estimator does not
apply to the procedure as implemented by Westat. Accordingly only asymptotic
estimators are avallable.
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= The value of y (Eq. 29) for the jth PHA in the st! stratum

The probability of selection for jth PHA in the st stratum

-
)

Since under the hypothesized sample scheme one site would be selected in each

stratum, the values of Pjs and wig are given by

(33 P. =N, /N
18 Js
N, ; N )
W =—..J.§.-——-»=--£=t
s N P. N
js
where
Pjs = The probability of selection for the jth PHA in the stP
stratum
| st = The size of the jth PHA in the s™ stratum
N, = The size of the stB stratum
t = The number of sites in the sample (=~N/Ns since all strata

have equal sizes by assumption).

Y

Substituting Eq. (32) into Eq. (28) and (32) yieids:

. ¥ 2 ¢ N5 2 Y2 oM 2
Ga) oy =) E)T LR vt L G Qo oue)

s J s ] j s
=1 Bis 2 Eli 2
) (Z z N s z (z N ujs) )

L 5] B s ] s

N, N,
E Z (ﬁl_(ujs - Z ﬁlh ujs)] T
- _ IS 3 s j s ]
t
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But the last expression is simply the inter-site variation. Thus
(35) V(B (x)) < o°/t

1°72 s

where

2
s

The inter-site variation

t = The number of sites

2

Given the relationship of Eq. (35), we used an upward biased estimate of oy o

establish an upper bound on Var (E,("x)) and hence on Var{"x). Our estimate

2
s

the stratum notation and return to our previous notation, since we have to

of ¢%, the inter-site variance, was derived as follows. We now want to drop

develop the estimator from the actual sample. Suppressing bedroom size
. & -
subscripts and considering only PHA-level statistics, we can rewrite Eq. (35)

as

Z(NjIN) (uj- u)2
t

(36) Vl(Ez(y)) <
and estimate the right-hand side of Eq. (36) by

(37) Est

- 2' ' =
[Z (N./N) Cuy - w) ] 3
t
(38) f=L 00 w.8.y> - Y w.(l-w,)s.V (y.) - ¥
t-1 37337 h| 1712773
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where

= (N, /N,

. E ] uJ

¥ = w.y.8,

7 Lwgysss

Ei
vi = )(upj)
and
“j = The true mean for the jth PHA
“yj = An estimatcr for M3 distributed (uj,a%)l
V2(§j) = An unbiased estimate of V2(§j)--the variance of ?j over -the
second sampling stage

Ny = The size of the ;R pua
Pj = The probability of selection of the jth PHA
Gj = 1 if the jth PHA is selected, zero otherwise,

Recall that for any random sample, the sample moments around zero are unbiased
estimates of the population moments. In particular, the %gcond‘moment has the

expectation
2 2
(39) E{(x") = [E{x)]" + Var(x)
Now consider the expected value of the variable H defined in Eg. (38).
(40):
E (1) = =[] w.6.8(5%) - § w.(1-w.)6.E(H,(5,) - EGD)
2 t-1 17133 ] 7732k

2
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t 2 5y = T (1- Sy o w 2 2.2,
Ty 5 g+ Yy 0p) = Legme 6 0, Gr) = [Cwgeu)” + dwis ¥ty 1)

il

. 2 2
—_— A T By,
et | EWJGJUJ (ZWJ M5 J

- t 2 _ 2 _
(41) E (E,(M) = = [Epjwjuj (ijPjuj) vl(ijajuj)]

[}

t 2 2 ~

t Y5 2 v
= d O CHERT R AN

Substituting from Eq. (36) vields:

- . . -
E (E,00) = ——{t(V (E,(y)) + &) - V (B, (yD)], >0

2

- L
tVl(Ez(y)) + 1

e, €>0

3

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

stated conditions.l

The estimated total variance for an estimate is then bounded by

(42):
Estimated Upper Bound Est of (El(Varz(yk)) from Eq. £25)
[ for Total Variance of } = { plus }
yk " Est of (Varl(Ez(yk) from Eqs. (36) to (38)

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.

- LA
1 l"

" lput another way, M is an upper bound estimator for the inter-PHA
variance {(og).
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{Unfortunately, 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. (34) may or may not hold in fact. On the other
hand, the bound estimated by M is definitely larger than the simple strati-
fication variance unless there 15 no between strata variation, which should

increase our confidence in the bound on total variance provided by Eq. (41).

In addition, we have generally presented two errors of estimate. One,
based on the expression for Vz(fk) in Eq. (23), reflects only the within-site
variation. The other, based on Eq. (41), reflects total variation. This
follows our general practice of examining the extent of inter~-PHA variation.
In particular, it would be important to netice a situation in which signif-
icant 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 our assessment of program effects and thus whether more elaborate

exploration 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. (42), 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-

1, Indeed, it is

negative, This is a usual problem in this sort of situaticn.
not clear that it is aveidable., The inter-site variation may be zeroj accord-
ingly, 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
the estimator of Vl(Ez(?k)) is negative. However, because we frequently
present both the error of estimate based on within-site variance alone and the
error of estimate based on the total variance, we were reluctant to present
estimated total variances that were legs than their estimated within-PHA
component. Accordingly, we adopted the practice of treating the inter-PHA

variance as zero when the estimate was negative. Since the estimated variance

1See, for example, the discussion of negative estimates of variance
components in Searle, pp. 406-408.
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for the total ervor of estimate is: - v

(43) Estimated Upper Estlmate of Estimate of -
Bound for Total = E,(V (y )) + Max ( 0, V{(E (y )) from )
Variance of §%. from Eq. (25} Eqs. (3%) to (38)

C.l.4 Program Differences

As noted in Table C.l1, presented at the beginning of this Appendizx,
estimates of program differences follow immediately from the estimates for the’

individual programs. Thus for any parameter Xx,

(44) Ax) = ¥ - %€
where i
= k k k
X = Some parameter of interest {such as qu, 3 or u°)
& = The estimated difference in the parameter between the two
programs
%% = The estimator of x for the kP program ) —_

Accordingly, as usual,
l\- - _ -~ Av -~ hc -
(45)  V,(a(x)) = V,(x7) + V,(x7) N

However, because levels of outcomes are likely teo be correlated across PHAs,

the across—PHA variation must be computed directlys
(46) V. (8(x)) = —2iTw.(a,-8)% - Yw.(1-w OV (2.) - (8)?)
E t=174737) ] 3727

c.2 Test Statistics

’ -

Table .C.2 presents the basic test statistics used in assessing
natlonal estlmates of program means and differences. Again, the statistics
are quite standard, and the formulas are presented here only to document the

details of computation and briefly discuss the statistics’ prOpergies.
o

1
|
|
|
is already an upper bound, this seemed innocuous. Thus the exact estimator
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Table C.2

BASIC TEST STATISTICS

Within-PHA t-ratio

3

i

M ST Coa e
£ LU GDH D (gm] = % 1 (T, 2

Total error t-ratio

Y o2 2
tol (V,(x)) /§ ((twj-wj)(‘.’z(xj)) /(o )(L-1)

o T (Epwsig 1 z w22 m1) = %/ (Fy0)

F-statistic "for inter—PHA variation in x5

When x5 is a program meani

k 2,k
Z(x ) (ZaJr/n ) - [y, /a5 07
Fp(t-1) z(n -m;)) = 1=

k
(z(x )()jaJr

Y 201 /e-1)

le_ kﬂ
éokj(“j mj)fg(nj mj)
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Table C,2 (cont.)

BASIC TEST STATISTICS

When Xj is a program difference:

k -l"'l 2
2 ) (ZEaJr/nJr ZEZZ(aJr i) (Z(x )():zaJr nJr “H2/e-1)

E%ij(nj—mj)/li(%(nj- mj)

k -
FB(t-1,£§(nj—mj)) =

4, F-gstatistiec for Xj=0 in all PHAs,

When X is a program mean:

Z(x ) (za k o7 ‘

v

)

"2 k

a (n.-m\.)/): {n.- m.)
%kJ 323 k§ J

Ky .
Fott,§(nj-mj>) -

When x5 is. a program difference:

tl
Folts EZ(n n)) = Lo
2oy s (n ~m_ )/ZZ(n - mg)
k) ]
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Table ¢.2 (cont.)

BASIC TEST STATISTICS

xz—statistic for inter-PHA variation (xj a proportion)

When X3 is a program mean:

z(x %) <§a o7t
2
X2(16) = —=
B 2 -1 2 k -1 ~1
[%xj(zajr/nJr (2({ /o)) ™ ][1-§xj(§ajr/n. (Z(Eajr/ ]
When 4 = xg-xg is the difference in proportions

= 2, k -1 "v "~ 2, k -1
= §[(Z£(ajr) /5, ) (xi=x D1/ §(E§(ajr) /n3,)
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Table €.2 {(cont.)

BASIC TEST STATISTICS

J ]
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Given estimates of the mean and error of estimate, it is common prac-—
tice to evaluate the significance of the mean in terms of the t-ratio (the
ratio of the mean to the error of estimate), and this is indeed what we do.
However, it may be noted that this statistic is at best only asymptotically
distributed with the t-distribution and that even this asymptotic distribution

cannot always be asserted.

First consider the within-PHA t-ratio defined by:

- ak
@ e = F%(Est By (Var, (7))

As usual, we assume that the observations are normally distributed so that ?k
is normally distributed independent of the estimated variance in the denomina~
tor. However, we need fairly strong conditionms to have the square of the
denominator distributed as xz (so that the ratioc has a t-distribution).

Indeed the only plausible conditions would be assumption of a common variance
across site and bedroom size categories, plus self-weighting observations.
Asymptotically, of course, we can treat t, as a normal deviate, which is what
we do in assessing significance levels of the customary limiting values of
1.65, 1.96, and 2.58 for 0.16, 0,05, and 0.0l test levels. Further, given the
fact that estimates of within-PHA variances are based on several thousand

observations, this does not seem unreasconable.

Alternatively, Satterthwaite (1946) proposed a commonly used
correction for degrees of freedom in such cases.! The basic idea is as

follows, Say we have a set of independent sums of squares, each of which is a

muitiple of an x2 variable, that is,
“i 2
i
where
S. = The it® sum of squares

i

lrhis was suggested to me by David Hoaglin. See also, for example,
Cochran, p. 96.
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¢; = Some constant
j3 = Degrees of freedom
x% = A chi-squared variate

Say further that there is some linear combination of these sums of squares

whose expectation is the variance of interest:
4 = }B.S.
(49) S = 8.5,

2

Satterthwaite's suggestion is to treat § as an y“ variable and calculate the

"degrees of freedom" in terms of the relationship between the first and second
2

moments of 8. Specifically, for an yx“ variable:
) 24,2
(50) ¢ = 2[E(x2)]
Var(x")

Accordingly we calculate the degrees of freedom of 8 as follows!

2
51y x = HESI L (34 0%/ 0,505,
Var(s)

In the specific case of the within-PHA variances, the S; are the sums of
squared deviations within the PHA (see Eq. (24), above) and the degrees of
freedom in each case are the number of observations in the PHA (minus the
number of bedroom size strata means), accordingly, we evaluate t_ of Eq. {47)

in terms of:

— — 2
2 272
Within—-PHA _ ijg(ajr) Gj
(52} (t-statistic y= —d 5 772 2 —
De of Freed (w.){a. L)
grees reedom sz Jr) oJ
_ n. - m, _
where
- : -th )
vy o= Weight for the j PHA
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a:_ = Weight for r'® bedroom size stratum in jth PHA

g% = The estimate of within-PHA variance for the jth PHA (see
(24)

¥

n: = The number of observations in the jth PHA

: The number of bedroom size strata in the jth PHA.

*In fact, given 'the large number of observation$, we had no reason to’
be concerned that. the t-ratic was not-approximately distributed as a unit

normal distribution and s¢ ignored this issue.

The t-ratio for the total error of estimate is defined by:
_ Ak s
(53) t, =y /(Est Total Error)

The problem here is that two different types of variances are included--the
within-PHA variances among individuals and the variation across PHAs. The _
small sample distribution in this case i1s not known. Furthermore, while it
seems reasconable to rely on asymptotic results for estimates of within-PHA
variances involving several thousand program recipienés, it seems quite
unreasonable to do this for estimates of between-PHA variation based on the

sample of 18 large urban PHAs,

We can employ the same sort of calculation used for the w1th1n-PHA t-

ratio. If we comblne the various sums of squares involved we have (for the

case of positive inter-PHA variance)

(54)
Est. of Total o 1 Y "N o Ry
{Variance of y} = z Y20y # E;fagwjfyj)r - Jw (1w ),y ) - (%wjyj)
2
. B T o 13
‘ §[ A R )]cz . )}

+

- “:«' ) .( l h_ ~ 2
' (E:f)§wj(yj - vy
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where

2 2.2, _
f o (nymy)
a,
~ Y- 2 r 2, 2
~IW.Y.) = (l=w,)ao% (2=25)+ 1
(yJ waJ (wJ( wJ)cJ( = } oB)x (1)

jr

~ ~ 2 - b - 1
The wj(yj-Zijj) are not, of course, independent, so that application of
Satterthwaite's formula is not immediate. Since our concern is with cases
where the inter-PHA error estimate is large relative to the within—PHA error
of estimate, we have,chosen to treat the term (w(l—wJ)oJ(za /n ) as small

relative to U% and sc¢ regard the entire sum as an xz variate, 1.e.,

~ ~ 82 2.2
(55) Ay, —w.y. - (L-1
Lwjlyy = wyy)” - opx )
where
L = The number of sites
Accnrdingl},

Degrees of Freedom
(56) for Total
Variance t=-Ratio

(Est of Total Variance)2
A

where

2
(w35 - >)<z—l—) o21% + [z< Dy To iy 0?12

. i
(nJ- mj) (L-ly

=2

We did not, however, adopt this course and for the purposes of this
study, evaluated the total error t-statistic in terms of the unit normal

distribution.

If we assume that the within-PHA variance is the same in all PHAs (and
for program differences in both programs), we can test the hypothesis of zero
across—-PHA variance with the usual F-statistics, derived in the usual way. If
the vector of site means, x, is distributed ﬁ(ue,azs) where e is a vector of

ones and u is a scalar, then if
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(57) A= (508 -ters le) Ig7lee sl
o

we have

{58) X Ax ~ xz(p(A))

As usual, if the individual variance is the same in all sités (=62}, then the
matrix S is known from the sample sizes. Specifically, 8 is a diagonal matrix
with diagonal element equal to gaﬁr/nﬁr), and the pooled estimate of o has a

x2 distribution independent of x"Ax.

When X is a proportion, the estimate of variance is no longer indepen-
dent of the estimated mean and the usual custom is to use {asymptotic) x2
statistics. These in essence express each deviation as zn asymptotically unit
normal variable {under the hypothesis to be tested) so that the sum of squares
is distributed as xz(t), where t is the number of deviatioms. Specifically,
if ¥ is a proportion, then under the hypothesis that x is the same in all

PHAs,
(59) x ~ N{me,n{1-7)8)
e
{60) [v{1-1)] %S * (X-me) ~ N(O,I)
and as usual we get an asymptotic distributien by substituting
- -1 _
(61) 7 = (e”S "e)e’$ lx)

for w.

When we consider a difference in proportions, the appropriate statis-—
tic becomes more complicated; indeed, there does not appear to be any closed-
form maximum-likelihood solution. The problem is that the restriction is on
the program difference, while the variance of the individual site estimates
varies with the level of the proportion in both programs. We adopted the
convenient simplification afforded by ignoring the effect on variance of
differences 1n proportions across sites, Thus we estimate the common

difference as = . -
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62)  a=, (E ] af /n8) (2?-&?)/2(% § a2 /% )7t
T Tr

and then predict each program mean by

. V%Y + I;(x? + d)

(63) x" = el 3
4 v+ 1¢
] 3
- T%x% + IV(x" - 4d)
(65) x& = =1 v
J v+ 1€
] j
where
(65) 1% = (Sa? /%7t
j LN b
The statistic
66) 7 [(xV - 20?% + (2 - 397
’ ] j ]

is then treated as xz(t-l).

When significant inter-PHA variation is present, some further
examination of the individual PHA results may be warranted. We can, for
example, by assuming a common within-PHA variance, develop an F~statistic of
the hypothesis that all of the individual PHA estimates are non—-zero. This,
of course, suffers from the drawback that it says nothing about the direction

of the difference.

c.3 Success Rates and Other Estimates for Certificate or Housing Voucher
Holders

As discussed in Chapter 2, eligible applicants for the Housing Voucher
or Housing Certificate programs are selected by PHAs and issued Housing
Vouchers or Certificates. Housing Voucher/Certificate holders become

recipients when they obtain a unit meeting program standards whose landlord
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agrees to participate in the program. Not all Housing Voucher/Certificate
holders succeed in becoming recipients. Accordingly, there is some interest
in characterizing all Housing Voucher or Certificate holders, especially in
terms ~of success rates. This section discusses the estimators of success

rates for Housing Voucher/Certificate holders.

Given some set of slots to be filled, allocated across PHAs and
i
bedroom sizes, then the overall success rate for a program is defined by the
total number of slots divided by the total number of issuances necessary to

fill those slots, i.e., by
K _ vhir, kool
(67) m o= [ (/75,2

where

1% = The success rate for the kP program
er/N = The proportion of total cases allocated to the rth bedroom
size in the jth PHA
'ﬁ%r = The success rate for proéram k -for the r'P bedroom size and

3t ppa,

The way in which the recipient sample was drawn allows us to estiqate '
issuances per recipient (1/ﬂ§fo for each .PHA/bedroom-size stratum. PHAs issue
Housing Voucher and Certificates against a number of program slots in each
bedroom-size category. Thus the issuances in any program/PHA/bedroom-size
class are associated. with the recipients in that class., If we order issuances
within each class by date of issuance, ‘then we ‘can determine the number of

issuances needed to obtgin each recipient.l Thus,

lyhere there were several issuances on the same date (witHin a given
class), records for that date and class were further ordered by identification
number, since identification numbers were assigned consecutively for each
bedroom size category.
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(68) I.. =
ijr
where
k
I3 5e
k
Nij(l)

Wiy - 85 -1y ' =
i jr . .

h

The issuances associated with the i*M recipient in thp,gth

program and r®® pedroom size in the jth PHA.

The number of Issuaﬂces in the kth program and rt"h bedroom

size in the jth PHA, up to and including the ith recipient,

Under this sort of sampling scheme (where the sample is drawn untll a quota of

successes is achleved)l we can estimate (n ) 1 by

(69) T

(70}

(71

where

1See, for example, Kendall and Stuart, PP
is provided’ by ~

estimate of 7%

ir
(Tk -1)/(:1k

Y o
ijr’ tir
Lk
s F T
Jjr
4 k k
I il P

™ (% )2 %
jroir jr

.. -,
The true mean issuances per recipient ‘in the .kth program and

"R bedroom size category in the jth PHA. . . -

kth

The success rate in the program-and rE bedroom size

category in. the jth PHA. - et

v TR B A

The observed number of issuances associated with the ith

kth

recipient in the program and eth pedroom size category

in the ‘P pHa,

N - . Aq.
225f¢f. An unbiased

iy IF o4

- - "l

1jr -1).
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T = The total number of recipients in the Kth program and eth

Jr
bedroom size category in the jth PHA.

Accordingly, the overall program rate of issuances per recipient is estimated
as for any other recipient outcome.

- _ Ak _
(72) ()= (/) =7)w v.a Jr i

_]'!'

If we wish to characterize success in terms of the success rate (m¥)
rather than the average number of issuances per recipient, we can use the
inverse of the estimated average number of issuances per recipient. This
provides an upward biased estimate of the success rate, but for the sample

sizes in involved here, the bias should not be large. In general,l

(73) E(1/5) > 1/E(ig) = e

A Taylor expansion for (llﬁk) yields

1 1 ﬁk-uk (ﬁk“uk)2
(74) — = 5 * 3
L (uk) a
where
a = A number in the open interval (;k,uk)

Since Y, and p, (and hence a) are necessarily greater than one, this implies

that

(75) E(%—-) <l 4 (Var ﬁk) =
" Mk

et (Var uk)

Var (ﬁ& turns out to be small in our study.

We should note that the development of estimates in terms of issuance
per recipient is required by the weights involved rather than the fact that

PHAs issue Housing Vouchers and Certificates to fill program slots. As

lsee Rendall and Stuart, p. 227, ex. 9.13,
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discussed in Section C.l.l, the weights for the recipient sample reflect the
sampling probabilities of the PHAs and the allocation ¢f Section & Certificate
program slots at the beginning of the program. Further, these weights are
normalized. Similarly, the weights for all Housing Voucher or Certificate
holders reflect the sampling probabiligies of the PHAs and the allocation of
holders, which in turn reflects the alfbcation of slots to be filled and tha
number of issuances needed to fill these slots. Accordingly, the weight for a
Housing Voucher or Certificate holder in the jth sampled PHA and =B pedroom

size category is

v.a. w.a,
X _ r r
(76) Bk, 3,r) = —%—JE— ! z Z -ﬁ—l—
n, w, jroa.
Jr 3r Jr
where
HW(k,3,r) = The weight assigned to an issuance. in the Kkth program in the

jth PHA and r'P bedroom size category

:

Wi = The weight of the jth PHA (Eq. &)

a;_ = The weight of the r'! bed i in the j*P pHA
je T e weight of the r edroom slze category 1in the J

“%r = The success rate for the k&P program in the rth pedroom size

category in the jth PHA

nt_ = The sample size for the kth program in the eth bedroom size

category in the jth PHA

The quota-sampling scheme allows us to estimate 2% _, but the weighted combina-

je?
tion of the ﬂ%r that yields the overall success rate is

- k
X Hw(k,_],r)njr

JsTHl - .

=
0l

Wjajr'ﬂ'l;r Wjajr
L= e .
n, a, jr =,

jr'ir je

APP-113




(77)

|
e 1
L~

5

[

4]

~—

=

jr

C.4 National Estimates for Subgroups

The national estimates discussed in the previous section were based on
weighted averages invelving weights for bedroom sizes (ajr) and PHAs (wj).
National {large urban PHA) estimates for any subgroup may be obtained, as
usual, by using the same formulas, but adjusting the weights to take account
of the incidence of the subgroup across the sampled PHAs and bedroom sizes,

Specifically, we want to use as weights

D _ D D
D _ D, D D,.D
(79> W (1/93.)(»:3./1: )/ % (1/pj)mj/n )

where
al  The weight of the rt® bedroom size category in the jth PHA for

jr
the Dth

group
w? = The weight for the jth PHA for the DR group

We estimate N?r based on the sample proportions

(80)  No_ =d°w,
jr jrjr
(81) N0 = Vb,
J s 13T
vwhere
H?r = The estimated number of persons in the pth demographic group

in the rtP bedroom size category in the jth PHA
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dEj = The observed preoportion of the sample in the rtP bedroom

size category and jth PHA that falls into the DtR group

Accordingly, substituting Eqs. (80) and (81) into Eqs. (78) and (79), the

weights used in estimation for subgroups are:

al=3d®N, /xd®N

(82) =d; N, . N,
Jr Jr Jr . Jr Jr
83 W=y dw, /Y.y &y,
j R A= L L 3t 2 i
where
2 - The sample weight for the DB 4 hi in the .jth
jr ple welght Lor the emographic group in the ]
PHA and r'! bedroom size category
;? = The sample weight for the pth demographic group in the jth
PHA
. . -D ~D
All the formulas of C.l apply using the weights ajr and wjr'
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APPENDIX D

EMPTRTCAL REVIEW OF THEORETICAL DIFFERENCES BETWEEN THE TWO PROCGRAMS

This appendix presents a model of enrollee and recipient behavior

under the two programs and examines the extent to which the predictions of the

model are met. The key theoretical predictions and findings are that:

}-'

We would expect that housing requirements might present a barrier
te the success of enrollees in becoming recipients, and it is
¢clear that they do so.

The Housing Voucher program by definition offers applicants a
greater range of housing choice. In theory, the greater range of
choice afforded by the Housing Voucher program may or may not lead
to higher success rates. Specifically, while Housing Voucher
holders may select units that are more likely to meet program
requirements than those allowed to Certificate holders, they may
also in theory select units that provide a lower success rate but
a higher expected utility.

In theory, Housing Certificate holders would generally be expected
to look for units that rent for the maximum amounts allowed by the
program, regardless of individual tastes or program housing
requirements, This prediction is strongly confirmed. Compared
with pre—enrollment rents, Certificate recipient rents cluster
tightly around the FMRs used to limit program rents,

Housing Voucher holders, on the other hand, are expected to select
units with a2 wider range of rents. These rents are expected to be
higher than the recipient would choose if the program had no
housing requirement but also to vary with individual tastes for
housing and the local availability and cest of housing that meets
program requirements, This prediction is confirmed to some
extent. Housing Voucher recipient rents do show greater variation
than Certificate Program rents. Further, this variation is
related to variation in pre-program rents, suggesting that 1t is
associated with differences in recipients' tastes or needs for
using. On the other hand, Housing Voucher recipient rents show a
remarkably strong association with FMRs, although weaker than that
of the Certificate Program.

Two explanations were advanced for the strong association of Hous-
ing Voucher recipient rents and FMRs; one is consistent with the
model, the other requires a modification. The model would predict
such clustering if there was a strong associlation between meeting
housing requirements and FMRs, in the sense that the probability
that a unit meets requirements rose rapidly as rents approached
the FMR levels and then flattened out for further increases in
rent above FMRs. Examination of the relationship between pre-
program gross rent and the percent of enrollees who qualified in
their pre-program units suggested that this might indeed be the
case.
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text.

8.

The second suggestion was that the model did not adegquately take
account of the process by which enrcllees search for acceptable
housing., Evidence was presented that about one-third of recipi-
ents found their units through PHA referrals or responses to
advertisements that specifically mentioned the Section 8 pro-

"gram, Three—fourths or more of recipients in both programs

reported that their landlord was already well acquainted with the
Certificate Program. Since apart from the Demonstration the
Certificate Program was the existing program and much larger than
the Housing Voucher Program in all sites, this suggests that
Housing Voucher enrollees may mostly have been operating in a
market whose prices were strongly conditioned by the Certificate
Program. Unfortunately we have no direct way to test this hypo-
thesis. ’

In theory, given the assistance payment formulas of the two pro-
grams and the greater variation in unit rents expected in the
Housing Voucher program, tenant out—of-pocket costs for housing
are likely to be less exactly related to income in the Housing
Voucher program, while assistance payments are likely to be more
exactly related to income, In addition, Housing Voucher assis-

" tance costs are likely to be higher. The higher expected assis-

tance costs may be offset to the extent that PHAs use the flexi-
bility of the Housing Voucher funding mechanism to hold Housing
Voucher payment standards below HUD-established Fair Market Rents
(FMRs) and/or allow Certificate program recipients to- Occupy units
above FMRs. These topics are pursued in the main text. They
conform to expectations. ‘

Housing Voucher and Certificate holders who qualify for assistance
without moving from their pre-program units may deviate substan-—
tially from these patterns. {(See Appendix E.)

The Housing Voucher program should lead to more effective shop-
ping. This prediction was not confirmed by a previous analysis of
housing quality. Two suggestions were advanced. The first was
that the enrcllee’ search process was much less conditioned by FMRs
than the model presented here. If enrolleges ignore FMRs and bring
in units which are rejected by the program if they have rents
above FMRs, then 'the Certificate Program will have lower success
rates and lower average prices paid for housing. Alternatively,
the PHAs may be able to bargain with landlords more effectively
than individual recipients as part of the rent reasonbleness test
imposed by the Certificate Program.

The theoretical conclusions may be substantially affected by long-
term changes in participant and landlord responses to the program.

Comparison of program outcomes is, of course, the focus of the main

The purpose of this appendix is to aid in the interpretation of those
findings and guide their analysis of patterns of outcomes. - To this end, the
emphasis is on careful development of a theoretical framework and broad

testing of its implications to determine whether we seem to have in fact

]

s

#y
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captured the major determinants of program outcomes. As indicated in the
summary listing above, in these terms the results are mixed. Certificate
households behave largely as predicred by theory in terms of rental
expenditures and success rates. The results for Housing Voucher households
show deviations from Certificate Program behavior in the expected directicns,
but the differences are weak and the pattern of outcomes in the Housing
Voucher Program seems mere strongly related to the pattern in the Certificate

Program than we would have expected.

The development ¢of the theoretical model starts in Section D.! with a
description of the two programs. Section D.2 then develops a2 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. Sectron D.3 then extends this model to deal with
an enrollee's search for housing that meets program requirements. This modi-
fies the expectations of Section D.2., Section D.4 then further extends the
model to take account of shopping for housing. Finaglly, Section D.5 indicates
various caveats and extensions to the models, including the possible effect of
changes in landlord behavior.l As each model is developed, we present data

from the Demonstration to test the major predictions of the model.

D.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
agencies (PHAs) under contract to HUD. Enrollees are given from two to four
months to find acceptable housing in the private rental market. To be accept-
able in either program, a unit must meet program quality and occupancy stan-
dards, 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 rthe 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 contributien).

Much of the theoretical work presented in Sections D.1 to D.4 was
developed in previous reports (Kennedy and Finkel, Leger and Kennedy).
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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' s out-of-pocket payment for rent, called the tenant
contributien, is fixed, and the program pays the difference between this fixed
contribution and the recipient's rent. The fixed tenant contribution under
the Certificate program 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 welfare rent rule applies only in certaln states in which ADC
payments include an allowance for rent equal to “the ADC famlly s out~of-pocket
expenses for rent up to a maximum amount, called the welfare rent. In these
state;, 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 ténant contribution for ADC recipients‘equal to the
lérger of 30 percent of net income,‘lp percent df: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.

As shown in Table D.l, 30 percent of net income was‘lafger than 10
percent of gross income for over 99 percent of Certificate program reclpl-
ents. The welfare rent rule was more lmportant in the PHAs where 1t
applied. Certificate program tenant contributions were increased by the
welfare rent rule for about one-third of the Certificate program recipients in
Erie County and New York City. For these households, the welfare rent rule
increased the average tenmant contribution by just under $28 pér“moﬂth, or 31

percent.

Because assistance payments under the Certificate program are deter-
mined by the difference between a recipient's gross rent and his or her fixed
fenant contribution, allowable rents must be limited. This is done in two
ways, First, rents may not exceed the schedule of Fair Market Rents by bed—
room size {FMRs} published annually by HUD for each area of the country.
Second, the unit rent must be determined by the PHA to be reasonable, given

local market conditions.

PHAs have some flexibility with respect to the FMR ceiling. In gen-
eral, the gross rent {contract rent plus scheduled amounts for utilities paid

by the tenant) cannot exceed the FMR schedule of rents by unit size and type
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TABLE D.1

CERTIFICATE PROGRAM TENANT CONTRIBUTIONS

Gross and Net Income

Percent of Certificate Program 99.7%
recipients for whom 30 percent

of net income exceeded 10 percent

of gross income

(Sample size) (6192)

Welfare Rent Rule in’ New York (Erie County and New York City)

Erie County New York City Combined
Percent of Certificate 42.4% 31.0% 32.7%
recipients under the welfare
rent rule
{Sample size) (99) (564) (663)
Mean increase in tenant
contribution due to welfare
rent rule
Dollars ] NA NA $27.99
Percent NA NA 30.59%
(Sample size) NA NA {217)
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established by HUD for the PHA jurisdiction. However, (1) the PHA may approve
rents of up to 10 percent above the FMR on a case-~by-case basis for up to 20
percent of units; (2) the PHA may extend this to more than 20 percent of units
with HUD permission; (3) the PHA may obtain HUD approval for either
categorical (size-type) or case~by-case increases in payment standard 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.

We do not know the extent to which PHAs imposed lower rent reasonable-
ness ceilings than the HUD-determined FMRs, In terms of the FMR ceilings, as
allowed by Program rules, almost 20 percent of Certificate Program recipients
had rents in excess of the FMR, and the average excess was 6 percent of the
FMR (Table D.2). About two percent of recipients had reported rents above the
10 percent exception limits. These may represent actual errors, errors in
data reporting, or special exceptions. In any case, the size of the excess
was small--on average, about $20 per month, or 5.4 percent above the 110

percent of FMR exceptibn ceiling.

Under the Housing Voucher program, in contrast, the maximum assistance
payment is fixed, and the tenant contribution varies to make up the difference
between the recipient's rent and the assistance payment. Accordingly, the
Housing Voucher program places no limits on recipient rents. The maximum
assistance payment under the Housing Voucher Program is the difference between
the Payment Standard (initially set equal to the FMR) and the larger of 30
percent of net income or 10 percent of gross income. As indicated in Table
D.3, as in the Certificate Program, 30 percent of net income was almost always
the larger of these two numbers. The Housing Voucher payment is reduced if a
recipient rents a unit with a rent go low that the temant contribution would
be less than 10 percent of gross income. As shown in Table D.3, this minimum
tenant contribution rule affected 10 percent of Housing Vgucher recipients,
with a median reduction in payments of about $32 per month. Somewhat over
two~thirds 0f these were cases where the recipilent stayed in his or her pre-
enrollment unit or, in a few cases, moved to units subject to other subsidies
{such as Section 236). For the remaining 36 cases where Housing Voucher
recipients moved to unsubsidized units with rents low enough to trigger the

minimum contribution rule, the median reduction in payment was $26 per month.

-
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- - TABLE D.2 - = -

RENT LIMITS IN THE CERTIFICATE PROGRAM

Mean Differ- Mean
ence of Ratio of

Recipients Gross Rent Gross Rent
with Reported Rents: Percent From FMR To FMR N
Less than or egual to FMR 80.9% §-39 0.92 2975
Greater than FMR 19.1 30 1.06 701
Greater than FMR but less 17.1 26 1.05 627
than or equal to 110
percent of the FMR
Greater than 110 percent 2.0 662 1.158 74
of the FMR
(Sample size) 3849 (NA) {(NA)

AThis is $20 or an average of 5.4 percent above 110 percent of FMR.
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TARLE D.3

» HOUSING VOUCHER PROGRAM PAYMENT RULES

Gross and Net Income

Percent of Housing Voucher recipients for whom 30
percent of net income exceeded 10 percent of
gross income

(Sample size)

Minimum Tenant Contribution

All Housing Voucher Recipients

Percent with payments reduced to assure a minimum
tenant contribution of 10 percent of gross income

(Sample size)
Averaée reduction in payments
Median reduction in payments
(Sample size)

Housing Voucher Recipients Moving to
Otherwise Unsubsidized Units

Percent with payments reduced to assure a
minimum tenant contribution of 10 percent of
gross income

(Sample size)

Average reduction in payment

Median reduction in payment

(Sample size)
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99.6%

(6150)

10.4% -

{3887)
$45.96
$32.20

(308)

5.6%

(2327)
$33.71
$24.65

(131)



Overall, the program payments recorded in the data base conform
closely to program rules. As indicated in Table D.4, over 97 percent of
reported payments fell within one dollar of the calculated putative payment.
Only 23 of 7275 payments appeared to be off by more than $10. The mean error
(for cases with errors of more than one dollar) was quite small. Examination
of the errors suggests that some were genuine mistakes, while others are
probably the result of misreporting of either payment or the income, bedroom

si1ze, and rent information used to calculate putative payments.

The differences in program rules may affect both recipient and land-
lord behavior and program costs. Sections D.2 through D.4 focus on recipient
behavior. Section D.5 then discusses landlord behavior, market influences,

and aother caveats to the model,

D.2 A Simple Model of Recipient Behavior Under the Two Programs ¢

D.2.1 Recipient Choice

1

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 1is
seen as allocating its spending between housing and other expenditures based
on its relative preferences for housing and non-housing goods and its available

choices given the prices of housing and other goods and the household's income.
Formally, this can be written as
(1) Maximize U (H,Z) subject to P_.H + P2 < Y
18,2} . z -

where
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TABLE D.4

APPARENT INCIDENCE OF PAYMENT ERRORS

Housing
Voucher Certificate
Program Program
Percent of cases where the difference between
putative and reported payment was:
More than one dollar 2.6% 2.1%
More than ten dollars 0.5% 0.2%
(Sample size) _ (3724) (3551)
Amount of difference for cases with
an absclute difference of more
than one dollar
Mean difference:
Dollars $5.25 $-1.69
Percent 4.5% 1.9%
Inter-quartile range of differences:
Dollars $-1.80 to $48.50 §-1.03 to $11.00
Percent -0.7% to 16.0% -0.3%Z to 5.4%
{(Sample size) (97) (75)
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U(H,2)

1

the households' preference ordering over Housing (H) and

non~housing (Z) goods and services!
HE = housing goods and services,
Z = non-housing goods ;nd services,
Py = the price per unit of H,
P, = the price per unit of Z, and
Y = household income.

This 1s pictured graphically i1n Figure D.l, The diagonal line in Figure D.l

represents the pairs of (H,Z) values that satisfy the budget comstraint.
(2) Y=Py KE+P;2

The shaded area below the diagonal line is the feasible sé;--the set
of all (H,Z) combinations that the household can afford. The curved lines in
Figure D.l represent level curves for U{(H,Z)--that is, sets of (H,Z) pairs
such that the household’s level of utility (U) is constant. The household
maximizes U by selecting the highest level curve within its feasible set=-in

this case (H¥,Z*) tangent to the budget line.

Under the Section 8 Certificate Program, recipient households 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)} 1s 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

Lthe 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, U, are positive). The key assumption is that as one good is
increased, the individual ig willing to give up less of the other in return
{(the indifference curves or level curves of U are concave from abovel). 1In
addition, unlike psychologist's models, economists always assume free dispos-
ability--that 1s the individual can never have so mouch of a good that it
becomes a burden.
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gross income or 30 percent of net income. !

The program pays the difference
between gross rent and recipient contribution. Thus, for Housing that meets
program standards, the Certificate program changes the budget constraint of

Equation (2) to

PHH + PZZ if PHH < max [O.lYG,0.3YN]
(3) Y = max (0.1Y4,0.3Y,) + P,Z  if max [0.1Y,,0.3¥, ] < B.H < R;ax
PH + P2 if PH > RC_
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,
Yo = household gross income as defined by the program,
¥y = household net income as defined by the program, and
R;ax = the maximum gross rent allowed by the program. |

This creates a corner in the budget line as shown in Figure D.2. For
housing expenditures below the tenant contribution level (the larger of 10
percent of gross income or 30 percent of rent income), the household receives
no assistance and remains on its pre-program budget line. Once expeﬁditures
on housing reach the tenant contribution level, 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. Units above the maximum rent can only be rented outside the program, so

the budget line returns to the original pre-program line.

lOr welfare rent. See the note on welfare rent above.
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FIGURE D.2

THE CERTIFICATE PROGRAM BUDGET LINE
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Rmin =  max [O.IYG, O.BYN], max - ™0 IFMR,RR]*
PH = price of housing
H = housing goods and services
Z = non-housing goods and services
R = gross rent
YG = dross i1ncome
YN = net (ncome
FMR = HUD-determined local Fair Market Rent Schedule (by unit size)
RR = PHA-determined reasonable rent

*The PHA 1s allowed to set RS

recipients.
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The ceiling on gross rent in the Certificate Program is required by
the program's payment formula. Under the Certificate Program, the household's
contribution towards rent is fixed at Roin
ence between actual gross rent and this fixed household contribution. Since

, and the program pays the differ-

the household has no reason te limit unit rent, the program must set limits in

order to limit the assistance payment.

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, znd the minimum tenant contribution
is set at 10 percent of gross incame.l For rents above this amount, the pro-
gram pays the difference between gross rent and this tenant contribution up to

a maximum amount, Thus the budget line becomes

PH+PZ if PH < 0.1Y

H Zz H G
(4) Y = 0.1Y, + P2 if 0.1Y, < PH <8+ 0.17,
BH -5+ P2 if P >S§  + 0.1,
where )
Y = the measure of household income relevant to household deci-
sion making,
H,Z = housing and non-housing consumption, respectively,
PysP; = the price per unit of housing and non housing consumption,
respectively,
Yz = household gross income as defined by the "program, and
S;ax = the maximum allowed assistaﬁce payment hnde; the Housing

VYoucher program.

lourrent legislation prehibits application of the Certificate program
welfare rent rule to Housing Voucher recipients.
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This 1s depicted graphically in Figure D.3. Like the Certificate Program, the
Housing Voucher Program creates z corner in the budget line at the point .

Hzor'l Unlike the Certificate Program, however, the Housing Voucher Program

allows recipients to spend more foer housing than R thus the budgetr line

cor?

above Hgor does not return to the pre-program level. However, since the

program assistance payment does not increase with rents larger than R the

cor?

cost of housing above H] _ is paid by the tenant, so that the program budget

r

line above Hgor is shifted above, but parallel to, the pre-program line.
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) S' = PS -~ 0.3Y
max N
where
:ax = the maxzimum assistance payment under the Housing Voucher
program
PS = the Housing Voucher payment standard,
Yy = household net income as defined by the program.

In general, if the Housing Voucher payment standard (PS) equals the Certifi-

cate program R;a then the maximum assistance payment under the Housing

x?

Voucher Program (S;ax) equals the assistance payment under the Certificate
Program (s;ax)' The Housing Voucher PS may, however, differ from the Certifi-

c
cate Program Rmax for several reasons:

1. Although the Housing Voucher Payment Standard (PS) was set equal
to the Certificate Program Fair Market Rent (FMR) at the beginning
of the Demonstration, Housing Voucher funding rates allowed PHAs
to i1ncreagse the Payment Standard by less than any subsequent
ifcrease in FMRs. Over time, the two schedules diverge in some
PHAs.

ngor is not, however, usually equal to the H;ax corner for the Cer-
tificate Program (see Figure D.4,.below).
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FIGURE D,3

THE HOUSING VOUCHER PROGRAM BUDGET LINE
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2. PHAs may allow up to 20 percent of Certificate recipients to pay
rents up to 10 percent above the FMRs or enforce lower RS
through application of Certificate program rent reasonableness on
a case—by-case basis.

Most importantly, of course, R;ax is actually the maximum rent allowed by the
Certificate program, whereas PS5 simply affects 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 PS equals R If 30 percent of net income

max*
ig greater than 10 percent of gross income (Case A), the Housing Voucher bud-
get 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 coincide up to R;ax’ but thereafter
the Housing Voucher budget line l:ies above the Certificate line. Case A is

the usual one, applylng to over 99 percent of recipients.

D.2.2 Expected Differences Between the Two Programs Under the Simple Model

The simple model posed above implies some clear differences in program

payments, success rates, and rents.

Assigtance Payments., Figure D.4 indicates that under the dominant

Case A, the Housing Voucher assistance payments for any recipient will be

larger than Certificate program assistance payments unless (a) the recipient
. . c ¢ -

rents a unit with a gross rent of R_ . , or (b) Ry, 1is greater than the pay

ment standard for one of the reasons listed earlier.

Success Rates. In order to become recipients, enrollees in either

program must obtain housing that meets program occupancy and quality require-
ments within two to four months of enrollment. A substantial proportion of
enrollees do not qualify. Roughly speaking we might expect that the success
rate among enrollees in becoming recipients would be higher in a program that
allowed a greater range of options. In fact, as long as R;ax is the same as
PS, 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
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FIGURE 0.4

COMPARISON OF HOUSING VOUCHER AND CERTIFICATE PROGRAM BUDGET L INES
WHEN Rmm’ IS THE SAME IN BOTH PROGRAMS
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the basis for the belief that the Housing Voucher Program should have higher

success rates than the Certificate Program.

Under the model posed here, a household might reject the Housing
Certificate program under either of two circumstances. If the household has a
low enough pre-program rent level (somewhere below 30 percent of net income),
then it might be better off without the Certificate program, which would
require some increase in household out-of-pocket costs, though generally
offering much better housing. Similarly, if in the absence of the program a
household wants much better housing than can be obtained within the Certifi-
cate 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.S5.
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 the amount of the

c
max”

spend a different amount on housing than R;ax (i.e., to the extent that

RN(Y+Smax)$R;ax), then the value of the program to the household is reduced

c
below Smax*

specified as a function of the absolute difference between the program-

assistance payment—-S5 To the extent that the household would desire to

This sdggests that the reduction in value might be empirically

constrained rent and the rent that the household would itself choose given
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Figure D.5

HOUSEHOLD VALUATION OF THE CERTIFICATE FROGRAM PAYMENT
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additional income equal to the maximum Certificate assistance payment

clR(Y+Smax)-R;ax|)°l .

Az shown earlier in Figure D.4, thé Hou;ing Voucher program allows
households t?,choose to spend above P3S ang alsg extends the program budget
line for spénéing below PS to the extent that (0.3Y4-0.1Y,) is positive;‘
Where the Housing Certificate offers a single point (at R;ax) on the {Y+S__ )
budget line, the Housing Voucher program offers a‘sectioq of the (Y+Smax)
budget line. Thus, a Housing Voucher program, by allowing recipients a
greater range of choice, should, in principla, appeal to more eligible house-

holds and offer greater incentives to participate. In equations, this may be

written .
(6) AUp = S5 ~ L(H, - H (Y+8,))
where .
QUP; = the.-value of the program to a recipient
. Sp = the assistance payment paid by the program
L = a loss function due to program reduirements or payment
- structures that force the recipient away from desired con-
sumption patterns
HP = the program level of housing
H(Y+Sé) "= desired housing given:at‘income Y+Sp
Y = household income

lThis 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
heusing. 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, 1f the program does not distort shopping
behavior. Further, the theoretical impact on value is clearly non-linear,
depends on the' curvature of the indifference curves, and needs not be sym-—
metrical -(ner constant ‘across different incomes).
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In terms of the two programs' restrictions we can write AU_ from Eq. (6) as

13

(7) AU

c *
c sc L (Rmax R (Y+8) / PH)

(8) AUV

. * M 1 ‘
§, - min L (R - R(¥+8) / P} s.t. (R 2 PS—~ (0.3Y,-0.1¥..)

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, that is:

(9) AU, > &U

v c

We should note that this effect might not be observed in the Demon-
stration sample. The Demonstration sample comsists of applicants to the
current Section 8 Certificate program. To the extent that applicants were
aware of program rules, we would expect that they were people who found the
Certificate program worthwhile. The model posed above would still suggest a
higher utility for the Housing Voucher program, but the persons with the

largest differences may have been excluded.

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
would be expected to be less clustered at the corner in the program budget
line, In terms of Figure D.4, all households in the Certificate program would
be expected to have expenditures on housing close to the corner of the Certif-

icate program budget line (at RE__)3 in the Housing Voucher program, only

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

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

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 D.2, the household cannot pay more than
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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 shotld be

c _ LC
RP - Rmax
1 = . .3Y
(10) Bp max [0 lYG,O 3 N]
s¢ =85 =R° - mex(0.1Y_,0.3Y )
max max G N
where
R; = the expected gross rent for the recipient unit under the
Certificate program,
Bg = the recipient's out-of-pocket cost for remt under the
Certificate program, (R5-5°)
5S¢ = the assistance payment paid under the Certificate Program,
Yo = recipient gross income.
Yy = recipient net income,

Simitarly, under the Housing Voucher Program, from Figure D.3, the
household saves nothing by spending less than (S;ax + 0.1¥;) for housing. It
can, however, elect to spend more than this. Accordingly, the values of
program housing and recipient and program contribution for the Housing Voucher

Program are given by

v _ v
RP = max[Smax + O.IYG, RN(Y+Smax)]
v v v
(11) BP = RP Smax
sV ='s’ = Ps - 0.3Y
max N

where
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R, = the expected gross rent for the recipient unit under the
e

Housing Voucher Program,

v v v .
BP = RP—S = the recipient's out of pocket cost for rent under the+.
Housing Voucher Program,
8V = the assistance payment paid under the Housing Voucher
program,
RN(Y+Smax) = normal recipient rental expenditures with income Y+8 o«

If we define

and assume that

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

into Eqs. (11). 1f, as is almost always the case, A is positive, we have

(12) sV = g¢

vV _ st _ Yy _
{13 R, = RP + max| A,RN(Y+§ ) Rmax]
v . oC v _
(14) By = By + max[O,RN(Y+S Y+ A R )

We can summarize this discussion graphically by showing the relation-
" ship between the change in utility (AU) and the rent chosen. Figure D.6
portrays this for the Certificate program. If the recipient spends the min-
imum required amount for housing, he receives a zero subsidf and wili obtain a

lower level of utility (unitess Ry = RE. ). If normal rental expenditures with

min
the subsidy (Ry(Y+S)) are greater than R&in’ the program value rises to Up+S
at rental expenditures equal to RN(Y+S). If this level 1s below R;ax’ value

continues to rise thereafrer, but less rapidly than the subsidy amount.

Figure D.7 presents the same information for the Housing Voucher

program. As with the Certificate program, utility increases with expenditures

APP-141



FIGURE D.6

VALUE OF THE CERTIFICATE PROGRAM
TO RECIPIENTS AS A FRACTION OF PROGRAM RENT
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FIGURE D.7

VALUE OF THE HOUSING VOUCHER PROGRAM
TO RECIPIENTS AS A FUNCTION OF FROGRAM RENT
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. v o, . . P v »
until R, .5 thereafter it increases further if RN(Y+Smax) is greater than
Riops until rent reaches Ry.

Figure D.8 compares the twe programs, showing that the value of the
Heusing Voucher program to the recipient is greater than that of the Certifi-
cate program unless Ry(Y+S7 ) equals Rl .

D.2.3 Summary of the Simple Model and Empirical Evidence

In words, again, for A > 0, the standard model conclusions are

1. The Housing Voucher program shouid appeal more to eligible
households than the Certificate program, though this effect may be
masked in the Demonstration sample.

2, The expected assistance payment under the two programs is the
same.

3. The expected rent levels in the Certificate program zre the maxi-
mum aliowed rent (the FMRs, modified by PHA exceptions and rent-
reasonableness determinations),

&. The expected rent ievels under the Housing Voucher are determined
by the recipient’'s normal rental expenditures given the additional
income afforded by the subsidy. They will accordingly be more
dispersed than Certificate program recipients' rents and will be
higher or lower as these normal expenditures are greater or less
than the rents allowed by the Certificate program.

We can immediately qualify the simple model presented in this section
by observing that moving from one house to another appears to be 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. Accord-
ingly, we may expect that households will maintain positions that seem less
than optimal in order to avoid the costs of changing housing. In particular,
recipients who do not move from their pre-program units may often have rents
well below or above the values predicted by the models. This suggests the
usefulness of separate analyses of movers and stayers, since our equilibrium

analysis applies only to movers,

Irransaction costs can alsc affect the models for movers, Search
decisions and optimal paths may be affected by the need to take future changes
into account. These models, however, rapidly become quite complicated.
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FIGURE D.8

COMPARISON OF THE TWO PROGRAMS
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Even with this restriction, however, we can readily reject the simple
model. Most obviously, under the terms of the simple model every Housing
Voucher holder with a value of RN(Y) greater than the Housing Voucher minimum

v
(lel'l

fact this is far from the case. Among Housing Voucher holders, 80 percent had

) should become a recipient and choose a unit renting for Ry(Y+s’ . ). 1In

pre-program rents above the Housing Voucher minimum, As shown in Table D.5,
only 65 percent of these actually became recipients. Even among Housing
Voucher holders who would have received more than 5200 per month had they
simply qualified in place, over one-fourth did not in fact become recipi-
ents, As indicated in Table D.5, focusing only on holders who were not shar-
ing their pre-enrollment units or otherwise paying less than the full pre-
enroliment rent does not materially change the results. There is clearly some
barrier to ;uccessfnl participation in the programs, the obvious candidate

being the programs' housing quality and occupancy requirements.

Likewise, we can also note that recipient rents are gemerally well
above the levels predicted by the standard model. Consider, for example, the
rents paid by Housing Voucher recipients who move to units that are not other-—
wise subsidized. Under the simple standard model these households should
obtain units for a rent corresponding to the rent they would normally pay if
their income were increased by the amount of the Housing Voucher subsidy. We
can in principle examine this by estimating normal expenditure functions for
each site based on the pre-enrollment gross rents of households that were not
sharing their unit or otherwise paying less than the full pre-enroliment rents

and then forming a predicted normal gross rent. Specifically, we estimated

Ry. = Ja_.d._.+JB.c.. Y, . +e. .
1jr r rj ir] 7 J Lirirj irj

°N
R., = . < s
iir Ej rj lrJ ZB c (Y r} * SlrJ)

where!

Pre-enrollment rent of ith Housing Voucher recipient in ;ch
|4 J

ijr
PHA and r™M bedroom size category
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TABLE D.5

SUCCESS RATE BY TN-PLACE ASSISTANCE PAYMENT

Monthly Assistance Payment

-Household Would Receive If Housing Voucher Program Certificate Program
Qualified At Its Estimated Success . Success

Pre-Enrollment Gross Rent N Rate N Rate

All applicants
Less than or equal to 0O 1234 52.8 1300 50.2

Greater than 0, less than 1239 58.5 1276 57.1
or equal to 100

Greater than 100, less than 1876 6l.1 1863 57.3
or equal to 200 '

Greater than 200, less than 1371 72.9 1331 69.2
or equal to 300

Greater than 300 - 430 75.8 421 72.9

All Applicants Paying
Full Pre-Enrollment Rent?

Less than or equal to 0 348 47.4 391 44,3

Greater than 0, less than 661 54.9 645 53.5
or equal teo 100

Greater than 100, less than 1495 6l1.2 1482 57.0
or equal to 200

Greﬁter than 200, less than 1222 73.3 1218 69.6
or equal to 300

Greater than 300 389 76.1 379 72.6

4Excluding households that were sharing their pre-enrollment unit or
otherwise paying less than the full rent.
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h

"

A dummy varigble equal to one if the recipient is in the jt
PHA and r'? bedroom size category and zero otherwise

c = A dummy variable equal to one 1f the recipient is in thejth
PHA and zero otherwise

th

Y = Income of i*" recipient in jth PHA and r! bedroom size

category

R? = The estimated normal rent given the increase in income
provided by the assistance payment, using estimates of P

and Bj based on pre-enrollment rents of recipients who moved

toe non-subsidized units and who were paying their full pre-

enrollment rent

8 = The maximum assistance payment offered to the L th Housing
Voucher recipient in the jth PHA and r'P bedroom size

category
a,8 = Unknown coefficients

As shown in Table D.6, actual gross rents for these Housing Voucher
recipients were well above the estimated normal rent with larger differences
in higher normal rents. This evidence may be unpersuasive however. The
response of rental expenditures to income estimated from a cross-sectional
sample of current incomes may well underestimate the response to the rela-
tively permanent shift in income represented by the housing assistance
payment. This is especially likely when we consider that we are basing the
estimates 1n Table D.6 on a2 sample of recipients who subsequently moved and
who may have experienced a recent drop in income {if they only recently became
eligible). Accordingly, Table D.6 alsc shows the average income elasticity
implied by the charge in rents for Housing Voucher households that moved,
both for all recipients in the group with reported prospective total incomes
greater than $100 per year and for recipients with reported prospective total
incomes of at least $3600 per year. As can be seen, the implied subsidy
elasticities are very high and well above any estimate of normal income

elasticities.
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TABLE D.6

CHANGE IN GROSS RENT RELATIVE TO ASSISTANCE PAYMENT

Comparison of actual and predicted gross rent (for Housing Voucher
recipients who were paying their full pre—enrollment rent and then moved
Lo units not otherwise subsidized)

Mean Gross Rent $527/month

Mean difference between $175/month
actual gross rent and the

rent predicted by the simple

model

Regressions?

Gross Rent = 50.83 + 0,35 Y RZ = .07
(13.35)  (0.04&)

Relation of Change in Gross Rent to Payment (for Housing Voucher
recipients who were paying their full pre-enroliment rent and did not
occupy otherwise subsidized units as recipients)

Implied Elasticity of Rental

Expenditures with Respect to Assistance Paymentsb
Inter-
Mean Quartile Range
All movers 1.24 0.54 to 1.64
Movers with gross incomes of 2.53 1.32 to 3.19

at least $3,600 per vear

Log[

4gtandard error in parentheses.

bImplied elasticity is defined by:

Recipient Gross Rent ) / Lo (Total Monthly Gross Income Plus Payment]
Pre-Enrollment Gross Rent g Total Monthly Gross Income
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The next sections develop extensions of the standard model and indi-

cate how these extensions may change the results of Eqs. (12} to (14).

D3 Extending the Model to Take Account of Program Requirements

The discussion of the previous section focused solely on recipients'
desired spending levels under the two programs, as if becoming a recipient was
simply a matter of choosing to enter the program and selecting the appropriate
rent level given the program rules. In fact, of course, households in both
the Housing Voucher and Certificate programs must f£ind units that meet the
program quality and occupancy standards. This section focuses on individual

decigsion making in searching for housing that meets program requirements.

Finding units that meet such program standards is not always easy.
Ié the household simply searches in the private rental market, it may have few
c¢lues with which to work. Unit size requirements in terms of number of rooms
are more or less get by the occupancy standards. Otherwise, unit rents tend
to be-positively, but imperfectly associated with'meeiing requirements and
customary descriptions of units provide little information. Indeed, recogni-
‘zing this, some landlords directly advertise units as suitable for Section 8
Existing Hou;ing, 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--
for example, that they use rents to screen advertisements and decide which
units to inspect or that they offer rent levels as a guide to realtors. If
the probability of finding a unit that meets program requirements is posi-
tively associated with unit rents, then the household might select a search
rent that would maximize the expected payoff. If this process is‘expressed as
selecting the search rent level that maximizes expected utility, then the

problem may be described as

(15a) Maximize E{U)
{R}

m(R) U (R} + (1-%(R)) U,

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

{15b) UP(R) = U[R/PH,(Y-R+S)7PZI b
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where

PysPg

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 reat R, v

the rent specified in search,

the assistance payment given R.

the price of houéing and non-housing goods, resﬁéctively.

We should note that in this model, we do not concera ourselves with an

individual's ability to influence the w{R) schedule through, for example, more

or less intensive search. This does not seem to be a serious omission., We

only need to realize that such a capacity on an individual's part would tend

to flatten the wn(R) schedule and reduce differences in n(R) across markets.

The first order conditions of Eq. (15) are given by:

drw

(16) IR

(17)

- _ _dA0 1 .
dR AU

. aUP/aH P, i aUP!aH
P_AU P aUP!az

Z _ & _ - //

. a7 37 au,/aH
_ U, M oly || P av
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where, as usual,

22 = the slope of the indifference curve at level UP
aH \
Up
22 = the slope of the budget line (-fszH)
H
Y

The content of Eq. (17) can be developed graphically. The curve (dn/dR)(1/7)
is the ratio of a density function to its parent distribution function.l Thus

for most standard distributions we have

(18) lim (dn/dR) (1/7) = 0 (or at least becomes small)
R+
Otherwise, it is difficult to characterize (-dw/dR){1/m) in general, but two

examples—-the logistic and normal distribution are shown in Figure D.9.

We can characterize (-dAU/dR)(1/AU) by looking at the expressiom 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. Accordingly,
we can sketch the {d=/dR)(1/n) and (-dAU/dR)(1/AU) curves as shown in Figure
D.10. R¥ always lies above Ry{Y+S _ ), reflecting the fact that increases in

R affect both Up and the probability of obtaining Up.

One interesting implication of the model of Eq. (15) 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 Rﬁax' As
indicated in the previous section, the Housing Voucher program is more likely
to induce choices of search R below PS (to the exrent that A=(0.3Yy-0.1Y:) is
positive). Accordingly, Housing Voucher applicants may choose a lower value
of B* and hence lower m(R*). If the search R's are more 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.

Indeed, there seems no reason why the Housing Voucher program could

not simultaneously result in lower success rates (due to an increase in the
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FIGURE D.9

EXAMPLES OF (dw/dR)(1/m)

(dun/dR) (1/m)

(dn/dR} (1/1} for unit normal:

m = F (R-a}, b=l

b |

{dn/dR) (t/T) for unit logistic distribution:

m

=(1t+exp R-a )"l, b= ry/m
b




FIGURE D.10
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proportion of holders adopting search rents below R;ax) and higher average
recipient rents {(due to an increase in the proportion of holders adopting

search rents above R, , weighted by their probability of success).

In terms of recipient rents, the model of Eq. (15) immediately yields
the prediction that

1. As in the standard model, recipient rents in the Certificate

program are expected to cluster around the maximum allowable
values.

2. As in the standard model, recipient rents in the Housing Voucher
Program should lie above the point at which the Housing Voucher
payment is reduced (RY r)‘ Unlike the standard model, recipient
rents in the Housing Voucher Program should lie above\Rn(Y+S;ax).

Again, both predictions apply only to recipients who move (or more exactly for

Housing Voucher holders, who have to move in order to qualify).

We have already confirmed the second prediction for the Housing
Voucher Program. As Table D.3 showed, among Housing Voucher recipients wh§
moved (to otherwise non-subsidized housing), only 5.3 percent had rents below
the Rgor value. As Table D.6 showed, recipient gross rents were well above

estimated normal rents.

Concerning the first prediction, we test this as follows. The Payment
Standard and FMR schedules vary with PHA and household size {expressed in
terms of number of bedrooms). We would expect some connection between rents
and such a schedule because average rents vary from city to city and among
different hougehold sizes. ;lccordingly, Table D.7 presents results for a
regression of pre-program and program rents on: (a) dummy variables for each
PHA and bedroom size category within PHA (76 categories)}, and (b) 2 constant

and the Payment Standard or FMR schedule that applied to the recipient.

Consider first the results for the Certificate program. The first
entries show the results of regressions of pre-program rents for all appli-
cants (excluding applicants who were sharing a unit or receiving other help in
payingﬂxheir rent), There is a modest relationship between pre~program rent
and the PHA/bedroom size dupmies, and a somewhat weaker relatiomship to
FMRs. ™ If we look only at recipients who moved to otherwise non-subsidized
units, we find a somewhat stronger but still weak relationship between pre-

program rents and either the PHA/bedroom size dummies or FMRs. Im contrast,

R —— - . - PR — - -
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TABLE D.7

REGRESSION OF PRE-PROGRAM AND PROGRAM RENTS ON FMRs AND PAYMENT STANDARDé

{FOR HOUSEHOLDS THAT PAID THEIR FULL PRE-PROGRAM RENT)?

Regression of Pre-Program
Rent for All Enroliees

2. Dummy Vart:able

b. Payment Standard/FMRY

c. FMR/FMRY

Regression of Pre-Program
Rents for Recipients Who
Moved to Non-Subsidized Units
a. Dummy Variable

b. Payment $tandard/FMRY

c. FMR/FMRY

Regression of Program Rents
for Reciptients Who Moved

to Non-Subsidized Units

a, Dummy Yariable

b. Payment Standard/FMRY

c. FMR/EMRY

Houstng Youchar Program

Certificate Program

R2

0.20
0.12

0.12

0.36
a.21

.21

0.79
0.78

0.76

Root Mean
Squared
Ervor

$113
s$117

R = 155 + 0,38 PS5
(7.7} (0.016)

$N7

R =155 + 0.38 FMR
(7.8) (0,016)

5110 )
$tig

R =182+ 0.48 PS
(13.6) (0.027)

119

R =81 + 0,48 FMR
(13.8) (0.027}

$72
372

R=-1+1,06PS
(8.3) (0.016)

§76

R = -1+ 1,05 FMR
(8.8) (0.0173

c.v.0

34%
35%

35%

34%
372

373

14%
14%

143

Roct Mean
rR? Sgﬁi;id cv?
0.23 $108 33%
0.15 113 34%
R = 142 + 0.4] FMR
(7.5 (0.015)
0.15 $113 343
R = 142 + 0.41 FMR
(7.5 (0.15)
Q.34 $110 343
0.22 $116 36%

R=70+ 0.50 FMR
(14.4) (0.028)

0.22 LRI 362
R =70+ 0.50 FMR
(14.4) (0,28}

c.87 - $46 9%

¢.88 -$43 9%

R=8+ 0.95 FMR
(5.3} (0.010)

0.38 343 9%

R =8+ 0.95 FMR
(5.3) (0.010)

aExcluding households that erther shared their pre-enroliment unit with another househoid
or recatved help 1n paying the rent,

PThe estimated standard deviation of the regression residual expressed as a percent of

the dependent variable mean,

“lacludes househoids that did not become recipients.

dnumbers tor regression equations in parentheses show the standard errors of estimate for

the coefficient.
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the regression of program rents on FMRs hag an R% of 0.88 (as compared with

0.22 for pre-program rents) and provides as good a fit as the 75 PHA/bedroom
size dummies, Since the actual maximum allowable rent in the Certificate
program may be above or below the FMRs due to either PHA exceptions or rent

reasonableness tests, this prediction, at least, seems amply confirmed.

Interestingly, Housing Voucher recipients show the same pattern with
regpect to Payment Standards. The R? for program rents is lower than in the
Certificate program, but still 0.78, and the coefficient for the Payment
Standard is slightly greater than one (as compared with slightly less than one
for the FMRs in the Certificate program, which acts as a ceiling on allowable

rents).

This still strong association in the Housing Voucher Program suggests
two possible interpretations. First, if Payment Standards do represent a sort
of minimum rent needed to meet housing requirements {in the sense that the
probability that a unit meets requirements rises sharply as rents approach the
FMR levels, and then rises very slowly for further increases in'rent), then
Housing Voucher rents would also be expected to be gstrongly correlated with
Payment Standards. We already know {see Table D.6 qbove) that Housing Voucher
recipients spent much more for housing than they would normally. We have
surmised that thig occurs because looking at higher-rent units improves an
enrollee's chances of finding a unit that meets program quality and occupancy
requirements. If the probability of meeting requirements rises sharply with
increasing rents for rents below the Payment Standard and then levels off,
there would be ample reason within the model to look for units with rents near

the Payment Standard.

To test this, we tabulated the percent of Housing Voucher enrollees
(excluding subunits) who qualified in place as a function of the ratio of
their estimated pre-enrollment gross rent to Payment Standard (Table D.8 and
Figure D, 11). The results do indeed show a sharp rise in the percentage of
units meeting requirements as the ratio of unit rent to Payment Standard
rises——until rents reach levels of 90 percent or more of the Payment Stan-
dard. Above this level, the relationship between rent and requirements
flattens dramatically. It appears that the strong association between Housing
Voucher recipient rents and Payment Standards is consistent with the model

developed so far.
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RELATIONSHIP BETWEEN THE PROPORTION OF HOUSING VOUCHER ENﬁbLLES QUALIFYING IN PLACE

TABLE D.8°

v

AND THEIR ESTIMATED PRE~ENROLLMENT GROSS RENT TO PAYMENT STANDARDS

Ratio of Estimated
Pre-Enrellment Gross Rent to Payment Standard

(EXCLUDING SUBUNITS)

Less than or equal to 0.30

Greater than 0,30 but

Greater than Q.40 but

Greater than
Greater than
Greater than
Greater than
Greater than
Greater than
Greater than
Greater than
Greatar than
Greater than

Greater than

0.50
0.5%
0.60
0.65
0.70
0.75
0.80
0.85
0.90
1.00
1.10

but
but
but
but
but
but
but
but
but

but

[P ]

-
—t

less
less
less
less
less
less
less
less
less
less
less

less

than
than
than
than
than
*han
than
than
than
‘than
than

than

or

r

or

Qar

or

or

or

cor

ar

or

or

ar

equal
equal
equal
equa!
equal
equal
equal
equal
equal
equal
aqual

equa!

to 0.40
to Q.50
to 0.55
to 0.60
to 0.65
to 0,70
to 0,73
to 0.80
to 0.85
o 0.90
to 1.00

to 1.10
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384
197
364
252
320
314
381
333
35
299
294
432
324
304

Percenft That
Qualify In Place

"t

-

2
7
13

20 -
23
28
27
4
46
50
59
57
59



Figure D 11

Relationship Between the Proportion of Housing Voucher
Enrollees Qualfying in Place and the Ratio of
Ther Estimated Pre-Enroliment Gross Rent o Payment Standards
{Excluding Subunits) *

Parcent
That Qualfy
In Place

0.8 —

0.4

0.1 1

0.0

0.2 0.4 0.6 0.8 1.0 1.2 1.4

Ratio of Estimated

Pre-Enroliment Gross
* See Table D.8 Appendlx D for detail Rent to Payment

Standard
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Alternatively, if Housing Voucher recipients or landlords do not fully
understand the differences between the two programs, then the close associa-
tion between recipient rents and Payment Standards in the Housing Voucher
Program may simply reflect the inertia of behaviors formed under the pre-
existing Certificate program. We do have evidence that Housing Voucher
recipients generally rented from landlords who knew about the Certificate
program. As discussed in Appendix B, samples of recipients in 10 of the 18
urban PHAs were interviewed during evaluations of their units. These inter-
views included questions as to how the recipients found their units and
whether landlords or other sources knew about the Section 8 program. As shown
in Table D.9, PHA referrals, newspaper ads, and friends and relatives each
accounted for about a quarter of the units found by recipients who moved.

Realtors were the source for only 5 percent of recipients who moved.

It seems unlikely that PHAs markedly changed their referral lists for
the Housing Voucher program. Thus, recipients finding their units through PHA
referrals were probably dealing with landlords who were already part of the
Certificate program. Furthermore, 39 percent of recipients who found their
units through newspaper ads reported that the ad had specifically mentioned
the Section 8 program (Table D.10). Among the small group of recipients who
found their units through realtors almost all said that the realtor already
knew about the program. If we combine the recipients who found their units
from PHA referrals, from newspaper ads that explicitly mentioned Section 8,
and from realtors knowledgeable about the program, 38 percent of recipients
who moved found their units from sources that were directly aware of the

Section 8 program and its requirements.l

We also asked recipients who moved whether their landlord was already
well acquainted with the programs. As shown in Table D.ll, over three-fourths
of the recipients in both programs reported that their landlords were already
well acquainted with the Section 8 Certificate program. In addition, two-
thirds of the Housing Voucher recipients reported that their landlords were
already well acquainted with the Housing Voucher program as well. This at

least suggests that recipients were usually dealing with landlords who were

IWe did not ask those who found units through friends or relatives
about ‘these sources' knowledge of the program.
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TABLE D.9

HOW RECIPIENTS WHG MOVED FOUND THEIR UNIT
(Unweighted Sample in 10 PHAs)

Housing

Voucher Certificate Both
Method Program Program Programs
PHA referral 22.7 24.7 «23.7
Newspaper ads 21.5 21.8 "21.6
Friends or relatives 24,0 24,2 24.1
Real estate agency 5.6 4.4 5.0
Other 26,2 24.8 25.6
(Sample size) (59D) (570) (1161)
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TABLE D.10

SOURCES' KNOWLEDGE OF SECTION 8§

(Unweighted Sample in 10 PHAs)

Percent of newspaper ads
that mentioned Section 8
(Sample)

Percent of realtors who
knew about Section 8
{Sample)

Percent of recipients whao
found units through PHA
referrals, newspaper ads
that mentioned Section 8,
or realtors who knew about
Section 8

Housing
Voucher Certificate
Program Program
34.9% 42.4%
(126) (125}
90.6% 91.3%
(32) {23)
35.2% 38.0%
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Both
Programs

1 38.7%

(251)
90.9%

(55)
36.6%



TABLE D.11l

LANDLORDS' PREVIOUS KNOWLEDGE OF THE PROGRAMS

{Unweighted Sample in 10 PHAs)

P

Percent of landlords who
were reported by tenants tol

Be well acquainted with the
Certificate Program

Be well acquainted with both
the Housing Voucher and
Certificate Programs

Know something about the
Section 8 Program

Never had heard of the
Section 8 Program

(Sample size)

3ot asked of Certificate Program recipients.

Housing
Voucher

Program

75.0%

66.0

17.5

7.6
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Certificate Both
Program Programs
82.5% 78.7%

a .a ‘
11.8 . 14,7
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already active in the Sectien 8 program. There is some indication that a
higher proportion of Housing Voucher landlords were relatively unfamiliar with
Section 8, which may indicate that Housing Vouchers were reaching some
additional units, but this is still only a quarter of the Housing Voucher

landlords (for recipients who moved).

The Housing Voucher Demonstration was implemented in PHAs with large,
ongoing Certificate programs. If, as the results cited indicate, most Housing
Voucher recipients were dealing with landlords who were well acquainted with
the Certificate program, it may be that most Housing Voucher rents reflected
the prices set by landlords in response to the Certificate program. If this
is the case, of course, we would expect that the strong role played by the
Payment Standavrd in determining the Housing Voucher recipients rents in Table
D.7 actually reflects the close association between Payment Standards and FMRs

rather than any direct effect of Payment Standards on recipient behavior.

We can test this hypcthesis by comparing the results of regression of
Housing Voucher recipient rents on the recipients' Payment Standard and on the
FMRs in effect at the same time. Twelve of the nineteen sites had periods
when Payment Standards were not increased to match changes in FMRs. Among
recipients who moved to otherwise non-subsidized units, about 256 or 20
percent of Housing Voucher recipients and 170 or 14 percent of Certificate
recipients became recipients at a time when the FMR and Payment Standard
schedules differed. The difference was not large--on average the Payment
Standard was about $20 per month below the FMR in effect at the same time (or
about 4 -percent below the overall average FMR of $504). Even so, this does
provide a test for which schedule was determining Housing Voucher recipient

behavior. We tested as follows. First, we specified for each site an

equation
(19) R=a. + B8.FMR + §.d + (Aa.)V + (AB.)(V*FMR) + (AS.)(V+d)
] ] J ] 3 J
where
R = Recipient gross rent
FMR = The relevant FMR in effect at the time the enrollee became a
recipient
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d = A dummy wvariable equal to one of the Payment Standard was

less than the FMR and zero i1f the Payment Standard equalea‘
the FMR!

v = A dummy variable equal to one if the recipient was in the
Housing Voucher program and zero otherwise
aj,Bj,Gj = The Certificate program coefficients in the jth site
Aaj,aBj,ﬁGj = The difference between the coefficients for Housing Voucher

recipients and the ccefficients for Certificate recipients

We then tested to see whether the coefficients were the same in the 19

sites. The results are shown in Table D.12. As shown there, we found that we
did not in fact reject the hypothesis that the Sj and AGj were the same
in all sites, but that the relationship between recipient rents and FMRs
varied across sites. Accordingly, our final specification was to estimate
equations and FMR coefficients by site, but imposing a2 common {pooled site)
term for the effect associated with becoming a recipient when the Payment
Standard was less than the FMR.

The results are summarized in Table D.13. As before (Table D.7),
Certificate program recipient rents are more tightly associated with FMRs; the
root mean square errcr for the Certification regressions is $40.60--or about
half that of the Housing Voucher regressions. Housing Voucher recipient rents
are somewhat lower when Payment Standards are less than FMRs. The difference
of $8.44 1s not statistically significant and is much less than the average
$20 difference in schedules, but still might suggest that Housing Voucher
recipients were at least in part responding to Payment Standards rather than
FMRs and thus that the concentration of Housing Voucher rents around FMRs did
not reflect the inertia of the Certificate program. However, an almost equal
reduction is observed for the Certificate program. This suggests that PHAs

may tend to allow Payment $tandards to fall below FMRs in cases where the

1Payment Standards were not allowed to exceed FMRs.
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TABLE D.12

TESTS FOR POOLING ACROSS SITES

Equation: R = .y + BjFMR + do + (Aaj)V + (ABj)(V-FMR) + (ﬁaj)(V°d) j=l...20

(See text for definition of terms.)

Fully crossed equation

Tests of Variables

1.

Pool difference in PS/FMR
differential for Housing
Voucher recipients

(aaj = A§ for all j)

Pool effect of PS/FMR
differential for Certificate
program recipients

(Gj = § for gll j3)

Pool effect and difference
for both Certificate an
Housing Voucher recipients
(Gj = §, ﬁﬁj = A§, for all j)

In additien to (1), peool
difference in effect of FMR
for Housing Voucher recipients
(ﬁsj = Adm ﬂBj = Ag for all j

In addition to (2}, pool
effect of FMR for Certificate
program recipients

(Gj = §, Bj = g for all j)

vMSE

58.39

F-statistic

r

0.84

Percentage
Change in /MSE

Adj. R?

0.33

R2 of Variable
On Residual?

F(9,2345)
= 0.85

F(9,2345)
= 0,49

F(20,2345)
= 1,73%

{F(27,2345)
= 2,53%%

(F(27,2345)
= 1.65%

-0.1%

-0022

0.7%

1.7%

0.74

0.003

0.002

0.015

0.028

¢c.019

3pefined as the RZ of the regression of the residual from the equation without
the variable on the wvariable.

whrnts
b

%
i

Significant at 0.0l level

Significant at 0.05 level

Significant at 0.10 level
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Table D.13

EFFECT OF DEVIATION OF PAYMENT STANDARD AND FMR
ON RECIPIENT RENTS IN THE TWO PROGRAMS

Model
- k X k
R=7 a8, +) 8,(FMR) +yd+ce
where!
R = Recipient gross rent
§; = Dummy variable for the ith pga
c?_ = The intercept for the kth program in the 1th PHA
FMR, = FMR, schedule in the i*P PHA
B? = The coefficient in the i PHA and k™M program for the
FMR schedule in effect in the Certificate program when the
enrollee became a recipient
¥ = The effect on recipient rent in the gth program when the
Payment Standard was less than the FMR
Housing Certificate
Voucher Program Program Difference
Number of observations 1,263 1,180 83
Root mean squared error $71.67 540,60 $31.07
R-square 0.79 0.90 -0.11
Adjusted R-square 0.78 (.89 -0.11
Number of variables 38 38 0
Estimated coefficient for recipient ~58.44 -%$9.28% +50.84
gross rents when Payment (7.57) (4.86) (9.00)

Standard was less than FMR
{standard error)

23ample is recipients who moved to otherwise non-subsidized housing

** = Significant at 0.01 level
* = Significant at 0.035 level
t = Significant at 0.10 level
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PHA's rent reasonableness determinations hold rents below FMRs. In this case,
the reduction in Housing Voucher rvecipient rents assoclated with cases where
Payment Standard is below FMR is still consistent with the hypothesis that
many Housing Voucher households are renting in markets where prices have been

set in response to the Certificate program,

In sum, we are left with two explanations of the patterrn ¢f Housing
Voucher vecipient rents. One is based on the idea that Fair Market Rents are
really rather good indicators for the cost of program—acceptable housing. In
this case, we have discovered in effect that the restriction on rents imposed
by the Certificate program may not be that important in the sense that without
the restriction many recipients will still choose rents near the FMR. A
second explanation is based on the idea that Housing Voucher recipients are
frequently dealing with a group of "Section 8" landlords, whose prices have
been set ko meet Certificate program rules. In this case, replacement of the
Certificate program with a Housing Voucher program could lead teo very

different results than those observed during the Demonstration.

We may also note that the resulets of Table D.13 depend on the
specification., If we {erroneously) simply estimate a specification pooled

across sites, we get a significant difference between the coefficients for the

3%
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two programs for the Payment Standard-less-than—-FMR dummy variable.l This
simply emphasizes the desirability of testing pooled specifications. In
particular, while the pooled results of Table D.7 were useful in emphasizing
the close association between recipient rents and FMRs, given the results
shown in Table D.12, they should not be regarded as good estimates of the

coefficients.

Tables D.14A and D.14B present information on the coefficients from

regressions with separate estimates by site. The table shows the average

lynder the regression

R=a+ BFMR + yd + ¢

where
R = recipient gross rent
FMR = the value of the FMR schedule in effect when the family
became a vecipient
d = a dummy variable equal to one if the family became a

recipient at a time when the Payment Standard was lesg than
the FMR

If we pool all the variables across sites we obtain the following estimates
{for recipients who moved to otherwise unsubsidized housing:

Housing Voucher Certificate
Program Program Difference
Constant (s.e.) 4,09 (8.72) 10.61% (5.34) 6.52 (10.23)
FMR 1.05%% (0.02) 0.95%% ({.01) 0.10%% (0.02)
Dummy -19,.84%% (5.23) -6.341 (3.57) -13.50% (6.33)
Raot Mean Square Error $74.71 $42.80 $31.91
e 0.76 0.88 -0.12

Alternatively, if we use the specification used for Table D.13, but estimate
the effect of the Payment Standard dummy separately for each site, we obtain
estimates that are similar to the pooled estimates, but have variances too
large to allow any conclusions:

Housing Voucher Certificate
Program Program Difference

Average Coefficient for
Payment Standard Dummy -25.34 -1.80 =-23.53
Within PHA

Standard error 14.57 11.44 18.62

t-statistic 1.74 0.16 1.26
Total

Standard error 22,74 11.44 18.62

t-statistic 1.11 0.16 1.26
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TABLE D.14A

WEIGHTED DISTRIBUTICON OF COEFFIC!ENTS FOR REGRESSIONS OF
RECIPIENT GROSS RENT ON FMRs ESTIMATED SEPARATELY FOR 17 URBAN PRAs BY PROGRAM®

D fference Between Programs

Hous 1ng Houstng Housing Voucher
Voucher VYoucher -~ Certificate 8oth Payment Standard
Program Program Program FMR  Cert:fied Program FMR
intercept {Psyment Standard) (FMR) (FMR)
Mean -14.09 14,79 40,49 =25.70 -54.59
Standard deviation 100,60 115.4 87.01 127.9 108.5
across PHAs . .
With in-PHA standard 15.10 15.06 8.95 12.12 t2.16
error of mean, (0.93} (0.98) (4,52) %% (2.12)% (4,49) %%
(t=-statistic)
Total standard error 27.57 26.76 21.88 31.75 271.71
of mean (t~statistic)® (0.51) (0.55) (1.85)t (0.81) (1.97)%
EMR or Payment Standard
Mean 1.10 i,01 0.88 0.12 0.21
$tandard deviation 0.21 0.26 Q.17 0.30 0.25
across PHAs
Within-PHA standard 0.03 0.03 0.02 0,02 0.03
error. of maan, (35.15)%* (33.44)y%%  (49.10)** (5.1Q)** {8.29) %%
(f=statistic)
Total standard error " 0,06 0.07 0.04 Q.07 0.06
of mean (t-statistic)® (19.36)%* (15.01)2%  (20.371)%* (1.711% (3.39)%*

TABLE D.14B

UNWE IGHTED DISTRIBUTION OF COEFFICIENTS FOR REGRESSIONS OF
REC!PIENT GROSS RENT ON FMRs ESTIMATED SEPARATELY FOR 19 PHAs BY PROGRAM?

Difference Between Prograws

Housintg Holsing Housing Youcher
Voucher Youcher Certificate Both Payment Standard
Program Program Program FMR  Cart:ified Program FMR
intercept (Payment Standard) (FMR) (FMR)
Mean -34.95 0.07 15.14 -15.08 50.09
Standard deviation 80.75 1i9.3 68,56 131.6 96.41
across PHAs
Within-PHA standard 15.55 15.44 10.62 11.21 11.36
error of mean (2.25) (0,00) (1.43) (1.35) (4.41)%%
(t-statistic}
Total standard error 23,19 31.42 18.98 32,98 24,86
af mean (f—sfaf:sfic)c {1.45) (0.00) {Q.80) (0.46) (2.02)%
FMR or Payment Standard - .
Mean 1.13 1,04 .94 - .10 .19
Standard deviatian Q.17 0.28 0.15 0.3 0.23
across PHAs
Within=PHA standard 0.03 ¢.03 0.02 Q.02 0.02
error of mean, (35.76) ** (33.47)%%  (44,05)%* (4.39) %% (8.31) %%
(t=-statist:¢)
Total standard error N a.05 0,07 0.04 0,08 0.06
of mean (t-statistic) (22.25) %% (14,39)%%  (22.64)%% (1.26) (3.37)%

aSample is recipients who moved to otherwise non-subsidized units

bwlfhln—PHA standard errors are based on the variances for each PHA's estimated
coefficient, given the sampled PHAs.

“Yotal standard errors reflect both +the within-PHA var ance of estimate and the estimated
sampling variation across PHAs.

** = Signitficant at 0.01 levet * = Sjgni(ficant at Q.05 ievel f = Significant at 0.10 level
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coefficient, its with@n—PHA'standard error, the estimation variation in
coefficients across PHAs, and the total error of estimates for the average
coefficients, Estimates are constructed in two ways——as gimple averages of
results for all 19 Demonstration PHAs (excluding Houston) in Table 14A, and as
weighted averages of the 17 urban PHAs in Table 1l4B.

The equations presented are of the form

(20 R =5+ gmmrsps + 8
] 3 J
where ®
R = Recipient gross rent
FMR/PS = The applicable FMR for Certificate program recipients and
. either the FMR or the Payment Standard for Housing
Voucher reciprents _
k &k k - . .
aj,aj,ej = Terms estimated separately for each program in each PHA

Mean estimates of coefficients are summarized below.

1. Housing Voucher Program Regression with Payment Standard

{a) Pooled (Table D.7)

R = -1 + 1.06%%PS RZ = 0.17
(8.3) (0.016)

(b) Average (Table D.14)

AT R = =14 + 1.10%*p§ R® = 0.67
(27.6) (0.06)
B: R = =35 + 1.13%%PS RZ = Na

(24.2) (0.03)
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2. Housing Voucher Program Regression with FMR

(a) Pooled (Table D.7)

R = -1+ 1.05 FMR R% = 0.76
(8.8) (0.017)

(b)  Average (Table D.14)

At R = $15 + 1.01%*FMR R? = 0,66
(26.8) (0.07)
B: R = 0 + L.O4%*MR RZ = NA

(31.4) (0.07)

3. Certificate Program Program Regression with FMR

{a) Pooled (Table D.7)

R = 8 + 0.95**FMR &% = 0,88
{5.3) (0.010)
»
i {b) Average (Table D.1l4)
At R = $401 + 0.88%*FMR R = 0.83
(21.9) (0.04)
B: R = 15 + 0.04%*FMR g2 = §a

(19.0) (0.04)

While there is some difference in coefficients under the various estimates,
the basic patterns are retained: in both programs recipient rents are
strongly related to FMRs; the coefficient on FMRs is slightly larger in the
Housing Voucher program; recipient rents (for recipients moving to otherw:ise
unsubsidized housing) are more exactly determined by FMRs in the Certificate

program.

We have found that Housing Voucher recipient rents are strongly
influenced by FMRs {or Payment Standard). At the same time, it is clear that
there was some difference in the relationship between recipient rents and FMRs
in the two programs. In particular, Housing Voucher rents tended to be higher
and td be more dispersed. Accordingly, we can still agk whether this differ-
ential follows the predictions of the model of Eq. (15). It is in fact diffi-
cult to test this wutg the data at hand. In principle, we might estimate the

normal expenditure function from pre~program rents or some other data sources

APP-172



such as the American Housiag Survey.l If we coupled this demand function to a
specific utility function and specified the form of »(R), we would then be
able to estimate the model. However, this sort of specification imposes far
more than we know and would end up being a test of our specification of
functional form as much as a test of the theory. In general, estimatien and
testing of such models requires the sort of background data that would be

supplied by extensive data as to the behavior and housing of a control group.

Absent this, we can try to test the model in the usual way, by seeing
whether observations conform to the models' testable first-order effects. The

first order conditions of Eq. (15) are

d{n-aU) _ dn

dAU _
bR - ar2V * =

0

The second order condition is that!

2 2
(22) E_ﬁiéﬂgl = gwgau + 2%% %%g + ﬁQE%Q <0
dR R* dR R
or, substituting Eq. (21},
d (x-8U) | _ ,d |Tdr 1] . d [Tdaul "
(23) 5 ‘{zﬁlﬁ; +ﬁ]ﬁﬁ|}‘w“‘°
dr % =0 ~ -

The second bracketed term in Eq. (23) is clearly negative since a20u/dR? and
dAU/dR are both negative for R greater than RN(Y+S). The first bracketed term
is clearly negative for the normal and leogistic distributioms pictured in
Figure D.9, We see, however, no obvious reason to believe that this applies
to all distributions, s¢ the second order conditions do impose some restric-—

ticns on the model.

In terms of patterns, we have the usual comparative statistics result

that:

programs, estimates based on pre-program data may be biased.
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- q(dz(nﬁU) y~1 a%(xa0)
da dR dRda

(24)

v dw dR dnm

V__._ —_—
(25) da  dRda e

where

o Some parameter of interest

*

1]

Optimal values

Given the second order conditions:

*
dR 2
] vy . A (q-AU)
{26) sign (EE_) = gign ( Raa )
a2x 4AU dr 3w dAU  d2aU
=sign Geg * |/ G T R do T "dRde’

Accordingly, if o shifts 7, we have

*

3R 2
. v - . dTw dﬁU . 9_1_7_
{(z7) sign (5;—) . §ign [ degU * dR do 4
] R* R*
acr 3
= sign (aU-7) —9R T
da

which is negative for simple shifts of the probability function in the cases

Il

shown in Figure D.9.

Substituting from Eq. (21) for dAU/d4R,

BR; 2
(28) sign (EE_) *
T |R

. dn . _dm AU dn
sign [/ * "@R ¥ da

1}

dzﬁ 1 dn dn 1

sign f(AU-ﬁ)(

In words, the deviation in search rents from Ry(Y+S) should be smaller
in sites with a higher probability of success schedule, However, this predic-
tion applies only to simple shifts in the probability funct:ion. It will not

hold if the relationship between 7 and R is attenuated in z way that allows
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d(%% %)/da to be positive (i.e., if d®n/dRda is positive enough).

If ¢ is the amount of the maximum subsidy (8Y__) then

max
3R d(%%g %ﬁ
(29) sign (3—3) = sign ((AU-1)————=] > 0
GS da

gince ror > + y 4N LIlcrease 1n increases makes 1t less
ince for R > Ry(Y+8¥ ) i in 87 1 daU/dR (makes it 1

negative) and increases AU (further reducing the absolute value of the nega-

. dayg 1
Cive (Ef_{- ﬁ) J.

Similarly, :f « represents a shift in Ry then

3R d(gég l--)

(30) Sign (G7) = sign [(AU.m)—3R_80° . 5y
R

da

Again, this prediction may be viglated if the shift in Ry is associated with
changes in the curvature of the indifference surface. Further, if the shift
in RH simply represents a displacement of the indifference curves, then for

1 so that

(dn/dR){1/7) negative, the value of (dR,/dag) must be less than one,
we should still expect some connection between Ri and RN(Y+S;SX), but an

attenuated one.

Putting these results together, we can also predict that if
BRN/QY < 0.3 (the reduction rate in S;ax associated with income), then there
should be some positive association between income and success rate in the

Housing Voucher program,

These predictions are not terribly strong. Only the prediction for

S;ax is definite; the predictions for shifts in v and Ry depend on the nature

11f the AU schedule 1s simply shifted to the right, then for aRiﬁRN,
we would need
dw *,dAU _ d7
aR R*ﬁ “(Rl)ﬁ iR *EIU + w(R
R
1 0
Since by assumption the values of AU and dAU/dR are the same, this is not

possible if R} > Ry and d(dn/dR)(1/n)/dR < 0.

*)dﬁU
0°dR
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of the shift; the prediction for the effects of differences in income depends

on the response of Ry to income. Even so, we can consider testing them 1n two
ways. First, consider search rents. Say we express search rents (R%) as a

first order expression!
8 _ S N

Under the model posed above, Certificate search rents will cluster around the
FMRs, while Housing Voucher search rents would equal the FMR or Payment Stan-
dard if these corresponded to normal expenditures with a certainty of meeting

requirements. Thus we can write:

s
. = + .+ PP I + . + ..
(32 ler % alFJr az(RlJr FJr) aSCﬂJr) 34(S1Jr)
Housing Voucher Certificate
a ? Gl 1
ay > 0 gy =0
03<0 ﬂ3=0
C4>0 {14=0
where
jor = The search rent of the i‘P applicant 1in the jth PHA and rtB
bedroom—-size category
jor = The normal rental expenditures under an income increased by
the maximum subsidy for the ith applicant in the jth PHA and
rt" bedroom-size category
Ty T A measure of the shift in the w(R) schedule in the jth PHA
and r® bedroom-size category
Sijr = The maximum payment available to the ith applicant in the
jth PHA and r'P bedroom-size category
th = The payment standard or FMR for the jth applicant in the jth

PHA and r'!' bedroom-size category
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If we ignore the problems posed by the fact that we only observe rents for
those who succeed (and thus pick up the effects of variables on 7(R%) as well
as on R%), we could imagine testing this equation by regressing recipient
rents on FMRs, estimated normal rents, and the estimated Tir schedule cor-

responding to the FMRs.

We estimate Ry by estimating

33 .. = 4 , + +
(33) RS Z'Yrjer 8Y + n

O - max - ‘
(35) R = EYrjdrj + a(y+s™%%) + an
where

RFP = Pre-program rent

Y = Income
n = The residugl from the estimate of Eq. (33)

Specifically, we used net income as defined by the program and esti-
mated Eq. (33) for all enrollees in both programs where the enrollee paid the
full pre-program rent. We used these estimates to form predicted rents for
all recipients as indicated in Eq. (34), except that the estimated residual,
;, was set to zero for enrollees who were not paying their full pre-program

rent (for whom, in effect, we have no estimate of the residual).

We estimate Tip corresponding to Certificate Program search rents
based on the observed success rate in each site/bedroom size category for
Certificate holders who were very likely to move. The key issue here was to
identify Certificate holders who were very likely to have to move. As dis-
cussed in Chapter 2, selecting enrcllees who were subunits or expressed a
definite intention of moving in the interview conducted prior to enrollment
identifies a group in which over 90 percent of enrollees either move or fail
to become recipients. Accordingly, this was the group we used to develop
estimates of_njr.

The relevant subsidy amount is the maximum subsidy, which if we
exclude the relatively few cases in the Certificate Progéém where the tenant

contribution is determined by gross income or welfare rent; is
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§.._ = Maximum assistance payment

F. = PFMR or Payment Standard for the jth PHA and rth bedroom-size
category

Yys = Menthly net income

Substituting these expressions into the specification of Eq. (32) yields:

s _ °N _
Rijr % * aler + GZ(Rijr Fjr) + L “4Sijr
=a. +aF. *+a fz; d . + GYF. + §{F. -~ .3Y¥. )y + BY;.. -F. ]
0 1" ir 24T rir] iir jr 1jr 1jr jr
—c
+ Ggﬁjr + a4£Fjr .3Y§jr]
s _ = _ -~ "~
(36) Rijr S ap + {ul (1 9)32 + a4]Fjr + GZ(ZYrjdrj) + uzelnijr
—C
- - . .. * -
+ (0 ?dZB 0 30&)ijr u3ﬂJr
or, for recipients
(37) R, =8, +8F, +8 (v d )+, +8Y. +87
ijr 0 1" 3r 2 4'rj 1] 3'ijr 4713r 5 )r
where we expect that:
B% = close to {but less than) one
¢ - v
82"0 ] 52>0
c _ v
C - -
g; =0 +78B89=8, > 0
c _ = :
BS_O 85<0
where
Rijr = .Rent of the ith recipient in the jth PHA and r'? bedroom-

size category
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Fijr = The Payment Standard or FMR in the jth PHA and r"? bedroom-

size category

d_: = 1 for recipients in the jth PHA and r'P bedroom-size cate-

gory, zero otherwise

Yej = Estimated coefficients from Eq. (32) .
Nijp = Estimated residual from Egq. (32}
Y?ir- = Monthly net income for the i'P recipient in the jth PHA and
=8 bedroom size category
ﬁgr = The mean success rate in the jth PHA and ™! bedroom size

category for Certificate program enrollees who were likely

Lo move

The estimate of & in Eq. (34) may not provide a good predictor for the
effects on normal expenditures c¢f the more or less permanent change in income
provided by the assistance payment. The pre-enrollment incomes used 1n esti-—
mating Eg. (34) are current incomes and may include transitory components and,
if the individual has recently become eligible, be quite different from the
incomes on which the household's current rent was deéermined. Accordingly a

failure of the test involving 84 and 82 could reflect mis-estimation of 8.

We first tested to see whether Eq. (37) could be pocled across sites
{up to a shift term for each site) or programs {up to a shift term for each
program). As shown in Table D.15, pooling was rejected. Table D,16 presents
information on the individual coefficients. As in Table D.14, we present
information on the distribution of the coefficients across all 19 PHAs and
also on the distribution across the 17 large urban PHAs, weighted to provide a

national estimate. The specific measures presented are

» The mean coefficient
* The estimated standard deviation of coefficients over sites
. The within-PHA error of estimate

. The total error of estimate
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TABLE D.15

TEST STATISTICS FOR POOLING THE GROSS RENT EQUATION

. - ~ N -
Bquation:  Ro =8+ 8Fc + 8,(Jy cq ) v myn; o 8L+ BT
{See Text Eq. 37 for definition of terms.)

Pool Sites Up to Shift Term for Each Site
Housing voucher program F(90,2038) = 3.52%%
Certificate program F(86,1987) = 2,72%*

Both programs

Pool Programs Up to Shift Term

APP-130

F(176,4025) = 3,33%*

F(91,4025)

it
o
»
I
I~

W

*

N

£.
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TABLE D.16A
UNWEIGHTED ESTIMATES OF RECIPIENT GROSS RENTS FOR 19 PHAs

(Recipients Who Move to Otherwise Unsubsidized Housing)

Intercegt

Mean
Standard deviation across
Within-PHA standard error

Total error of estimate
(t~statistie)

F-statistic

FHR

Mean

Standard deviation across
Within—-PHA standard error

Total error of estimate
(t-stakistic)

F-statistic

Mean Rent

Mean

Standard deviation across
Within-PHA standard error

Total error of estimate
(t-statistic)

F=-statistic

Residual Rent
Mean

Standard deviation across
Within-PHA standard error

Total error of estimate
{t-statistic)

F-statistic

Income

Mean

Standard deviation across
Within-PHA standard error

Total error of estimate
(t-statistic)

F-statistic

Mean Success Rate
Mean

Standard deviation across
Within-PHA standard error

Total error of estimate
{t-statistic)

F-statistic

Root Mean Square Error

PHAs

PHAs

PHAs

PHAs

PHAs

PHAs

Housing Voucher

Program

=-2133
9783
1189

2654
(0.80)

NA

0.63
0.47
0.07

0.13
(4.66)%

14 .36%*

6.34
26.59
3.24

7.22
(0.88)

a1k

0.17
0.25
0.03

0.07
(2.52)%=

6. L46%*

18.16
59.51
10.86

18.42
(0.99)

‘0,73

1347
5396
659

1502
(0.90)

Te63%*
$64.88
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Certificate

Program

-39
8305
48

88
(0.44)

NA

0.80
.24
0.04

0.07
(11.80)%%

60.82%%

0.09
1,59
0.17

0.43
(0.22)

2.79%%

0.02
0.08
0.02

0.03
{0.85)

1.17

17.29
32.46
5.54

9.83
(1.76)%

1.32

182
364
53

105
(1.73)%
2.48%%

$38.72

JDifference

-2094
T 9748
1188

2387
(0.81)

NA

-0.18
0053
.06

. 0.14
(1.29)

Na

6.25
26.58
3.24

7.05
(0.89)

NA

0.15
0.23
G.02

0.06
(2,54 Y%

HA

0.87
67.63
9.34

18.48
(0.05)

NA

1163
5365
657

1425
(0.82)

NA
NA



TABLE D.16B

WEIGHTED ESTIMATES OF RECIPIENT GROSS RENTS FOR 17 LARGE URBAN PHAs

.(Recipients Who Move to Otherwise Unsubsidized Housing)

Intercept

Mean

3

tandard deviation across PHAs

Within-PHA standard error

Total error of estimate
{t-statistic)

F-statistie .

N

MR -
Mean

Standard deviation across
Within~PHA standard error

Total error of estimate
{t-statistic)

F-statistic® *

Mean Rent

Mean

Standard deviation across

PHAs

PHAs

Within-PHA standard error .

Total error of estimate
{t-statistic) .

F-statistic
Residual Rent _
Mean - -

Standard deviation across
Within~PHA standard error
Total error of estimate
(t-statistic) '
F~statistic -
Income

Mean

Standard deviation across
Within-PHA standard error

Total error of estimate
(t-statistic)

F-statistic

Mean Success Rate

Mean
Standard deviation across
Within-PHA standard error

Total error of estimate
(e~sratistic)

F-statistic

PHAs

PHAs

PHAs

Housing Voucher

Program

-233
574
94

161.67
(1.44)

NA

0.63
0.56
0.12

0.17
(3.56)%%

NA

0.95
1.90
0.41

0.60
(1.59)

NA

0.14
0.22
0.02

0.06
(2.40)*

NA

4,72
37.17
- 12.01

14,73
(0.32)

NA

533
970
154

271
(1.97)*

NA
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Certificate

Program

-110
222
50

71
(1.55)

NA

0.88
0.20
0.08

¢.08
(11.26)%*

NA

0.33
.81
0.19

0.27
{1.24)

NA

6.02
0.07
0.02

0,03 .
€0.76)

i NA
20.63
24.27
6.87

8.85 .
(2.33)*

NA

210
423
90

132
(1.58)

KA

Difference

-123

T 322

79

146
{0.84)

NA

=0.25
0.62
0.18

Q.18
(1.41)

NA

0.62
1,72
0.36

0.54
(1.15)

NA

0.12
.22
.02

¢.05
(2.21)%

NA

39.95
9.85

13.63
(1.17)

NA

323
731
124

213
{1.52)

NA



Certificate Program

TABLE D.16C

SUMMARY OF TESTS OF HYPOTHESES FOR GROSS RENT REGRESSIONS

(1)
(2)

(3)

(4)

(3

g8(FMR) - The mean coefficient is significant and less than one.

B{Mean Predicted Rent) ~ The mean coefficient is not significantly
different from zero, but the F-statistic indicates that contrary to
expectation, the hypothesis that the coefficient is zero in all PHAs
is rejected; the variable does influence recipient rents.

f{Residual) - The mean coefficient is small and not significantly
different from zero. The hypothesis that the coefficient is zero in
all PHAs is not rejected.

g{Income) — The mean coefficient is significantly different from
zero. However, the hypothesis that the coefficient is zero in all
PHAs is not rejected.

B{Success Rate) - Contrary to hypothesis, the mean coefficient is
significantly greater than zero and the hypothesis that the
coefficient is zero in all PHAs is rejected.

Housing Voucher Program

{1

(2}

(3)

(4)
(5

B{FMR) - The mean coefficient is significant and the hypothesis that
the coefficient is zerc in all PHAs is rejected. This does not
contradict the model, but is not predicted by the model.

B(Mean Predicted Rent) - The mean estimated coefficient is positive
and larger than that estimated for the Certificate program, but
neither the mean nor the difference is significantly differenct from
zero. The hypothesis that the coefficient is zero in all PHAs is
rejected.

B{Residual) - The mean ccefficient is significantly greater than
zero and significantly greater than the ccefficient of the
Certificate program. The hypothesis that the coefficient is zero in
all PHAs is rejected.

B{Income) ~ Hypothesis not tested.

g{Success Rate) - Contrary to hypothesis, the mean estimated is
greater than zero. .
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and also for the tables for all 19 PHAs,

» The F-statistics for the hypothesis that the coefficient is zero

in all sites

Table 16.C summarizes the findings and hypotheses. The results are mixed.
Apart from the role of FMRs, discussed earlier, the major support for the
model is the finding that the residual of the program reant from predicted
values does significantly affect recipient rents in the Housing Voucher
program, but not the Certificate program. Contrary to expectation, mean pre-
program rents are significant in the Certificate program as well as the
Housing Voucher program. Given the findings for the vesidual, this would
appear to reflect a market phenomenon rather than an individual adjustment.
In fact, a regression of the incidence of Certificate Program exception rents
on average pre—-program rents does show that higher average pre-program rents
are associated with more frequent exceptions.1 This informatlon‘merely
corroborates what we have already surmised--that PHAs make use of the
flexibility granted them in terms of vent reasonableness tests and exception

rents.

The problem for the hypothesized model is in the estimated
coefficients for income and the Certificace (mean) success rate. Although the
mean income coefficient 1s significantly greater than zero in the Certificate
program we might be able to dismiss this on the basis of the large standard
deviation between PHAs coupled with the fact that the hypothesis that the
coefficient is zero in all PHAs is not rejected. The estimated coefficient

for the Certificate success rate, however, is significantly positive in both

lThe regression results for Certificate Program recipients were as
follows: .

DCAT = -0.0052 + 0,000717%* PROCRAM
(0.0345) (0.,000124)

R = 0.9 ,
F - = 33.35%
where
DCAT = 1 if the Certificate Program recipient had a gross rent
o greater than the FMR, and zero otherwise
PROGRAM = Average pre-program gross rent {by site and bedroom size,

net of the estimated effect of income).
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programs, rejecting the prediction that Housing Voucher recipients would trade

lower search rents against reduced success rates,

In sum, some gross features of the model are confirmed~-especially the
strong role of FMRs in the Certificate program and the evidence that Housing
Voucher recipients do use the flexibility afforded by the Housing Voucher
program to adjust their rents to their needs (as indexed by the deviation of
their pre-program rent from the mean). Likewise, it seems likely that PHA
administrative flexibility makes the actual rent restrictions of the Certifi-
cate program more complex than the simple FMR limit. However, the strong role
of FMRs in the Housing Voucher program is surprising and the estimated effects

of success rates puzzling.

We can apply the same sort of reasoning to the success rates of appli-
cants, based on the idea that factors affecting search rents should affect

success rates. Thus if we specify

—c
ﬂo - “T’ ~ ~
ijr - jr N
(38) (=) = by + bylnd—2) + by(fy od ) + bamyy + ¥ o
ijr 1-x,
JT
We expect:
b% =1 blv-bg <1
c v
b; = 0 by > 0
c o v
b3 =0 b3 >0
c _ V_V
b, = 0 -78by=by > 0

The logit results are not encouraging. The coefficients have the
anticipated signs, but no program difference is significant. (See Table
D.17.)

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 of housing is not
the vent paid but the ratio of rent paid to the "quantity" of housing (H)

contained in the unit. Saying that prices vary simply means that .different
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ESTIMATICN OF LOGIT SPECIFICATION FOR SUCCESS

TABLE D.17

RATES OF ENROLLEES WHO WERE LIKELY TO HAVE TO MOVE2sD

Coefficient

Certificate Program

Intercept 56.88

Logit (Certificate 1.023 x 107%

mover success rate)

Estimated pre-program 1.683 x 1073

rent *

Estimated pre-program 2.884 x 1073

residual

Monthly income -9.502 x 107%
Housing Voucher Program

Intercept 4.972 x 1071

Logit (Certificate mover 8.835 x 107t

success rate)

Estimated pre-program 8.355 x 1072

rent

Estimated pre-program 3.096 x 1073

residual

Monthly income

Difference Between Housing Voucher and Certificate Coefficients

-1.031 x 1073

Asymptotic

Standard Error

t-Statistice

1.055
2.134

4.020

2.233

8.354

1.035

1.832

4,016

2.106

8.201

x 1073
x 1073

x 1074

Intercept 4.413 x 10”%
Logit (Certificate -1.396 x 107t
mover success rate

Estimated pre-program -8.472 x 107%
rent

Estimated pre-program 2.116 % 10"4
residual

Monthly income -8.113 x 1072

2Estimated by sequence of

welghted least

gl -l -
{(y = =) (ni (1 w.) Sij)(y )

¥y = Vector of zeros and ones

i

The weighted Bz was 0.64.

Prnrollees were deemed likely to move if
enrollment unit with another family or expressed

the pre-program interview.

Vector of estimated individual
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1.478
2,813

5.682

3.069

1.171

x 1071
X 10-3
H

x 1073

x 1073

0.05
4,79%x

0.42

1.29

1.14

0.48

4.82%%

0.21

1.47

1.26

0.30

0.50

0.15

0.07

0.07

square regressions minimizing

success rates

they shared their pre-.
an intention to move during



units with the same rent may carry different levels of heusing (or, con-
versely, that similar units may have different rents). )

Imagine that 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 that each

person gets to look at only one unit. Thus,

a
(39) a(R,a) = {p(RIPH)f(PH)dPU
b - ¢ Y-R+S. R

(40) Up(R,a) = IU[R/PH,-P—]Q(*P;“)E(PHMPH

0 z H -

w{R,a)
where o
a(R,a) = The probability of successfully finding a-unit that meets

program requirements as a function of search rent (R} and

maximum acceptable price (al.

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

program requirements

f(PH) = The density function for housing prices
UP(R,a) = The expected level of utility if. the household succeeds in
participating
Other terms = As in Equation (15}

Given this redefinition of = and Up, the choice problem is still
written as in Equation (15). Further, i1t is obvious that the introduction of
stochastic prices does not change the fundamental conclusion of the previous

model with respect to the optimal search rent (R*). Certificate program
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enrollees will search at the maximum rents allowed by the programj 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:

R Y-R+S§, _

z

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

indifferent between participating and not participating.

The realism of the model of Equations (3%2) and (40) 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 mey use search effort to arrive at lower a* values, which will in turn

weaken the comnection hetween a* and aother variables.)

The determination of a* 1s illustrated in Figure D.12. A recipient
has a pre-program budget line (Y = P,Z + PHH) and a program budget line (Y + S
= P,Z + PHH). If we fix program rental expenditures at Rg, then a reélpzent
can consume Zg (= (Y + S ~ R,)/P,). The value of o¥ 1s the price of housing
that ecreates a budget line that intersects the original (ndifference curve at
Zp. Examination of the figure shows that this price increases as R increases
from zero to R, 1m Figure D.12 and then decreases as R increases above R,,
where R, is the price of housing that would leave the recipient indifferent
between his original budget constraint and a budget constraint with income

(Y + 8).

If an individual would spend Rn 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 Rq is above or below Ry in Figure D.12, Ho@ever, we know that R,

lsee Samuelson, 1947.
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Figure D.12

Determunation of &

Iy

slope= © (RB)IP 7

Y+8=P_+ p,*H
+8 ZZ+H

Lt

sope= & (Rp)/P7

= * P +H
Y = PZ Z 4 .
‘ U
. o]
N \
\ 3 \
\ 2 \
AN 3 N\
H
= R . 3
A A /P H H B - Rg/ P H
H = Housing U = Pre-Program Indifference Curve
o
Z = Other Goads [
S = Subsidy H = Pnce of Housing
Y = Income P 2 = Price of Other Goods

@ = maximum acceptable effective price of housing given the level of rental expenditures
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is always below pre-program (equilibrium) consumption. Thus R can only be
below R, in cases where the Certificate program reduces vecipirent rents below
pre-program levels., This 1s very rare. Accordingly, we expect Housing
Youcher maximum acceptable prices to béllowerlor higher to the extent that the
Housing Voucher program increases or decreases recipient target rents, As
noted eariier, the Housing Voucher program could in principle lead to either
increases or decreases in individual target rents, but in fact on average

increases recipient rents.

This is not che end of cthe story, however. The expected price depends
M . - . v . Poas -
also on the distribution ¢f rents among units that meet program quality and

CCCupancy reQuifements. Thus, the expected price actually paid is given by:

=

[§ By » (RIR £ (R) dP

T

H -

(42) E (PHIR),f

Accordingly,
dE (P_{R) L ‘ (&)
(43) Hi _ P (R]a*) £ (a*) [u* - & (2R da* | JE (PHJR)
dR b H aR aR
The first term of Eq. (43) is negative, since %%E is negative. The second
term ig given by: ] _ - .
3E (P, /R) E (P_,/R) )
B 1 e gy L H LRy 2
(44) 3R =: 50 P J o7 £(Ry) dpy
< H H = -
-1l re - o”(R/P)
= [ (p - E (R R]) H

H H A [Tie
This last expression {in Eq. 44) will be positive if (p'/PHp) , which equals
3 . ..
(5§ /o) , is positively correlated with Py.» This is in fac: 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:
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e’ (A) < p” (H)
p (AH) p (H)

(45) for A > 1

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

(46) %i-(-é—*)‘)ﬂ-p(a),

which satisfies Eq. (46). Equation (43) will alsc be met by a probit in H.
Alternatively, :f p 1is one or zero depending on whether H is above or below
gsome threshold level, derivatives are not defined, but the term in Eq. (44)

will be positive,

The remaining question 1s, of course, which of the two terms
dominates. A particularly interesting version of this question is whether it
1s possible for the expected success rate, w1 , to increase while the expected
price paid decreases. The answer to this 1s not clear. Further, even if we
could sort ocut 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 te be very conclusive.

The cgitical feature of the model presented above 1s that the shopping
incentivii/iﬁ’the two programs are the same for any target rent. The program .
differences only arise from differences in the selection of target rents, If
we imagine that the Housing Voucher program generates a joint distribution of
rent and quality among :1ts recipients, then under this model, the conditional
distribution of quality given rent is the same in the two programs, while the
distribution of rent given quality differs due to differences in the rents

selected,

For concreteness, say that the search process in the Housing Voucher

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

(47) " Ry = PHy + ¢

where
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u
It

v recipient rents in the Housing Voucher program

Hy = recipient housing in the Housing Voucher progvam -~N (uH, aH)
P = the price of housing paid in the Housing Voucher program
ey =2 stochastic cerm ~N (O, oe)

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

given byi
(48) PH, = a + BR + 8
Pzaé
@ = (=8 ug, 8=y » iy T Py
Po, + 0
H
2, 2_ .22 22 2
8~N (0, og), op = P7oy (1 - 8) =8 (1 -8) [PToy + o]

Now, imagine that, as we have suggested, the Certificate program does not
alter the shopping incentives conditional on target rent, but selects a
different set of target rents, inducing 4 new distribution of R. Then Eq.
(48) will also apply to the Certificate program. However, this will induce a

new regression of rent on housing quality in the Certificate program.

Example 1. Normally Distributed Certificate Program Rents. Assume

that the Certificate program Certificate rents are still distributed normally

with mean Eb and variance Vp. Since Eq. (48) still holds, we know that:

(49) PHC = a + B8R,

= (1 - 8) up *+ BR,
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Since Pﬁc 1s the Housing Voucher cost of HC , and’ §C is the Certificate

program cost, we have!

(50) (RC - PHC) = (1 - B} (RG - “R)

That is, the average Certificate cost will be above or bhelow the average
Housing Vaucher 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 lnduces the

regression:

(51) R=R+——-——(PH—PHC)+w

c

Substituting for PHC and for ¢, B, °§ ,

in the Housing Voucher program by:

and defining the variance of rents

2 2 2 "
VV =P % + a_
80 that
2
o, = 8 (1 - g) Vg o

Eq. (51) can be reduced to:

v ]

(1 - 8}y V.V u v
, Ve C R c
(52) R, = { (-2 )+ — PH, + w
c BVC + (1 - B) VV c Vg BVy * (1~ 8) Vy ¢

it

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
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down depending on whether the standardized mean rent 1s increased or

decreased. ‘
The content of this may be clearer if we consider another example.’

Example 2. Upper and Lower Trunction of the Rent Distributiomn.

Assume that the mechanism by which Certificate enrollees select target rents

truncates the distribution of rents so that:

{(53) a < Rc < b

In this case,

(54) Ro = PHC + E (e/trunction)

- 2 « £(b - PH) - £(a - PH)
(55) R =P, - ol [ so T = e B |
where

F = the distribution function for e .

Since e has a zero mean in the population, it i3 easy to see that:

> >
(56) Ro < PH; as b Z 2PH, ~ a

If there is any upper trunction (b finite), then for large enough PH,, the
Certificate regression line will be below the Housing Voucher regression
line. If there is any lower trunction (a finite), then for small enough PHeq,
the Certificate program regressiom line will lie above the Housing Voucher

regression line.

We can generalize these 1nsights with a final example.
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Example 3. Ceneral Selection of Certificate Program Rents.' - Say that

Certificate program enrcllees select from among the target rents considered-by

Housing Voucher enrollees with:

g (R) = the probability of selection for rent R, assumed to be’
independent of H. S

Then

(57) E (R, - PH) = E (¢|selection)
_leg (PH + &) £(¢) de

(58) E (RC - PHQ) = Jg (PH + ¢} F(g) de

Consider first the slope of the regression. We can rewrite the integration in
Ea. (58) in terms of R:

{ (R - PH) g (R} £ (R - PH) dR
jg (R) £ (R - PH)

It

(59) E (RC - PHC)

3 (R, - PHL) [(r~pPH)g (R) £~ CQ = PH) _p (g

C f‘
o Tt ¢ = PHg) lgf 1

(60)

[}

T -p-P

Recall that if f is a normal density function:

f (R - PH)

(61) £ (R - pu) = - 2

g
£

thus Eq. (60) can be rewritten:
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6oy e TP Iw-m?e@g@-en, (2R - PH)
ﬁHC czfgf 02
a (R, - PH) .
c’ _ _ _ Var (R ~ PH|selection)
(63) oA =-p[1 = ]

E

Accordingly, since

then substituting from Eq. (63) yields

{65) EEE = p [ var (R ~ PH!|selection) ]
3k Var (R - PH|without selection)

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 regressiom line. Returning
to Eq. (58), the Certificate line lies above or below the Housing Voucher line

ass

gg (PH + ¢) £ (e) de

(66) S (PR 7 e) £ (e) de

>
z 0

Say that there 13 a rent such that Certificate recipients are less likely to
select rents below thisg rent than above it. Then since the mean of £(eg} 1s
zero, it 15 clear that for low enough PH, the expression in Eq. (66) will be
positive. Similariy, if there is a rent such that Certificate recipients are
leas likely to select rents above this rent than below it, Lt is clear that

for high encugh PH, the expression in Eq. (66) will be negative.
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Accordingly, 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 glope 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 secrion indicated, different
rents will be associated with different prices and (implicitly) different
incentives to expend effort in shopping., The point of the model in thas
section 1s 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 the jeoint 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 {ar range of rents) and
then shop for housing within this target range., It 1s clear, however, that
individuals in looking for housing can also to some extent i1dentify 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 descriptlonsqor
advertisements. Further, we can imagine that on finding a unit, tenants may
bargain with landlords rather than accepting the landlord's first offer.
Interestingly, such processes suggest a different outcome in terms of the
pattern of program prices than that found under the model of the previous

section.

Imagine now that individuals select a target level of housing and then
search across units with this target level until they find (or negotiate) an
acceptable rent. We need not consider the process that determines the target
level of housing. What concerns us here is the shopping incentives associated
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 unaffecteg.
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Now consider a Housing Voucher enrollee. ‘Again we are concerned with
behavior given the level of housing quality selected. We still 1imagine ‘that’

recipients set a maximum price, but this 1s given by:

Y+§--PH

(67) vax [o U (4, — o B E () + [ L= [5 e (€ (R U

’ too- - s

. . * - - . S
- i o~ . - o

The first order condition for the maximum price, < ,

n [ -t

(68) U [:H,

But this is simply a restatement of the condition for a¥* in-Eq. (21).
Accordingly, we know that a (H) 1s an inverted U-shaped curve. Accordingly,

the selection on rent (R < a (H) + H) is a function of H, and the regression

P

of § 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
equacion in the Certificate program, the regressions will differ in the two
programs —- 1n contrast to the results of the previous section for the tavget

new model.

Another approach to modelling price determinaction. in the twe programs
is to consider landlerd behavior. It i1s not unreasonable to suppose that
landlords may adjust rents up or down to the FMR ceiling -- either as a
discriminatory response to tenants who are Certificate program-recipients or
because the Certificate program.is 1mportant enough to. induce some landlords
to set prices for this market, The exact mechapisms involved are nect .
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

rent between the two programs.
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Similar considerations would apply to models in which PHAs. |

successfully bargain with landlords (as opposed to simply setting. a ceiling
like the FMR).

Empirical Evidence

We started by regressing recipient gross rents on a number of unit and
neighborhood characteristics. The characteristics included in the regression
ware chosen based on previous studies of existing housing programs. We then
tested to see whether the regressions could be pooled, up to shift terms,
across sited, programs, or rvecipients who had moved from or stayed in their
pre-program units. The results for one specification-are presented in Table
D.18. We could not pool across sites or programs (for movers) or mover/stayer
strata {for Housing Voucher reclplents).l We were able to estimate separate
equations for movers by program and site. Specifically we estimated an

equation of the form:

(69) R.. =X'8. + ¢

13k Jk jk
wherea !
Rijk = Gross rent of the itf' (mover) recipient in the gth program
in the P site . ! S
lek = A vector describing the characteristfics of the unit occupied
by the ith recipient in the gth program in the'jth s1té
Bik = A vector of hedonic "prices" for the gth program in the ;<P

slte

The overall fit obtained with these regressions 1s indicated in Table
D.19, As shown there, the adjusted R averaged about 0.6, with a coefficient
of variation of about 12 percent. Tests of variable sets are presented 1in

Table D.20. Unit and building descriptors are 'significant and important in

1other specifications rejected pooling programs for stayers and strata
for the Certificate program as well.
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TEST STATISTICS FOR POOLED ESTIMATES

TABLE D.18

Pogling Sites
(stratified by program
and mover/stayer)

Housing Veoucher Program
Certificate Program

Mover stratum
Stayer stratum

All
Pooling Programs

(stratified by site
and mover/stayer)

Mover stratum
Stayer stratum

all

Pooling Mover/Stayer Strata

(stratified by site and program)

Housing Voucher Program
Certificate Program

All

¥* = §ignificant at 0.01 level

*
1]

t = Significant at 0.10 level

Significant at 0.05 level

Degrees F-
of Freedom Statistic
F (385,342) 1.89%%
F (384,341} L.73%=
F (432,564) 1.82%%
F (3}7,119) 1.73%%
F (769,683) 1.83%%
F (231.564) l.4)%*%
F (163,119 1,23
F (394,683) 1,37%%
F (186,342) 1.30*%
F (183,341) 0.98
F (369,683) 1.21*

Source: Leger and Kennedy (1989) Table E.8
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Percentage Increase
in Standard Deviation
of Residual

21.4%
17.8%..-

16.4%
24,0%

19.9%

$.2%
-0142

3.6%



TABLE D.19

QVERALL STATISTICS FGRR&HE RENTAL COST REGRESSIONS®

Ten Housing Ten
VYoucher Program Certificate Program
Regressions Regressions

Mover Regressious

Adjusted R-Square -

Range 0.49 to 0.81 0.30 to 0,77

Mean 0.62 0.59

Coefficient of VariationP

Range 7% to l6% 6%Z to 14%

Mean 12.2% — 10.5%
Pooled Mover/Stayer Regressions

A4djusted R-Square

Range . 0.42 to 0.77 0.3% to 0,76

Mean 0.62 0.59

Coefficient of Variation” { -7

Range 11% co 21% 11% to 14%

Mean 13.6% 11,5%

3geparate regressions were estimated for each site—program combination
(20 regressions). ’

5The root mean squared error of the regression as a percent of mean
contract rent.
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TABLE D.20

TESTS OF VARIABLE SETS FOR LINEAR HEDONIC EQUATICONS STRATIFIED
BY PROGRAM AND SITE: MOVERS ONLY

Housing Voucher Program Certificate Program
Percentage Percentage
Increase in Increase 1in

F-Statistic Std. Error F-Sratistic Std. Error

Unit quality and building F (132,288) 10.1% F (129,282) 6.5%

descriptors = 1.67%% = 1.43%%

Neighborhood variables F (56,288) 3.1 F (59,282) 1.0
= 1.38* = 1,11

Combined unit, building, and F (188,288) 12.9 F (188,282) 7.3

neighhorhood = 1,69%% = 1.38%

b3
*
H

Significant at 0.01 level

%
[

Significant at 0.05 level
Significant at 0.10 level

+
[}

Source: Leger and Kennedy (1989), Table E.18
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each program. Neighborhood descriptors have smaller effects and are

significant only for the Housing Voucher Program.

Py

The difference in average rents "between the two programs 1n any site

may then be written:

(70} R. -R. =X.8. -X.B.
jv je v je" jc

We can decompose the difference in rents from Eq. (70) inte a difference in

value and a difference in price:l

(71) R., ~ Ry =X, (8 - sjc) + (xjv - xjc)ajv - oo

Specifically, we decompose the difference in average contract rent

between the two programs in each PHA as follows:

Las usual, we have a choice of brlcefvalue decompositions. In Eq.
(71) we evaluate the difference in prices between the two programs by
comparing the cost of the average Certificate program housing bundle under the

prices paid by reciplents in each program—-[ijc(sjv"ﬂ }]. Conversely, the

jc
real difference 1in housing is evaluated as the differences in attributes
values at Housing Voucher program prices--((ijv4§jc)sjv]. We could reverse

this and write

R, -R, =X, (8, ~8.)+ (X. -%.,)8.
jv jc jv v je jv je e

In this equation, price changes are evaluated in terms of the Housing Voucher
bundle--(f. {B. -Sjc)-—and real change in terms of Certificate program prices-

- _ ¥ v
—[(va-xjc)sjc' The decomposition in the text seems preferable in this case
since the restricted range of rents in the Certificate Program would be

expected to distort the rent/quality relationship (see D.4.l1 above).
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Mean Housing Voucher Contract Rent R. (= X.

Jv _'IV _}V
Mean Certificate Program Contract Rent ch (= XJcﬁjc)
Difference in Contract Rent i EJr - ﬁjc
Decomposition at Housing Voucher Prices
Cost of Certificate Bundle ijcﬁjv
Difference Due to Cost ch(;jv - ;jc)
Percentage Difference in Cost f}c(éjv - ;Jc)/ijc je
Difference in Real Housing (Ejv - ijc)éj;“j ’
Percentage Difference in Real Housing (ijv )B /XJCBJv

where
ﬁjk = Mean contract rent of recipient units 1n the Kkt program 1n

the ;M PHA (k = ¢ or ¥)

Xjk = Mean vector of hou31ng attributes of reClplent units 1n the
h program in the Jth PHA
Bjk = The estimated hedonic coefficient for the linear hedonic

specification

We combined the individual site esti@ates for each element of the decomposi—
tion intg an overall estimate by taking weighted averages across sites. The
results are presented in Tables D.21A and D.21B, For movers'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. For stayers, the entire difference in rent
is estimated to be due to differences in price, with no difference i1n real

housing. However, the price difference is not significant for stayers.

In summary, the results presented thus far indicate that the average
contract rent paid by Housing Voucher recipients who move 1s 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 un:it
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TABLE D.21A

DECOMPOS I TION OF DIFFERENCES |IN AVERAGE CONTRACT RENT FOR MOVERS _ |

(Based on Separate Mover tquations-—-Linear Specification with Heat Dummy)

Mean Housing Youcher contract
rent

Mean Certificate Program
contract rent

Difference 1n contract rent
Dotlars
Percent

Decompos) tion of Housing
Youcher Prices

Cost of Certificate bundle
D fference in price?
Percentage difference 1n price

Difference (n real housing?®

Percentage difference 1n real
housing

Wrthin

t- Total +-
VYalua S$td. Error Statistic  Std.Error Statistic
468,20 4.837 96, 14%% 32,06 14,60%%
3438.98 4.01 109,47 32.03 13.45**
$29.22 6.31 ' 4,63% 6,91 4,23
6.7%
§458.01 $5.57 82,24%% 394,96 4,02%%
$19.03 6.14 3. 10%% 6.14 3.10%%
4.3%
510.18 4.71 2.16% 5.37 1.90%
2.3%

8 stimated Differences n Cost and Differences 1n Real Housing are each estimated
directly from the hedonic coefficients and may not sum to the total difference 1n contract rent

due to rounding errors,

** = Significant at G.01 level
¥ = Significant at 0.05 [evel
¥ = Significant at 0,10 level

Source: {Leger and Kennedy (1989}, Table E.19
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TABLE D.21B

DECOMPOSITION OF DIFFERENCES IN AVERAGE CONTRACT RENT

"FOR STAYERS (POOLED ESTIMATION OF LINEAR SPECIFICATION)

v
1

Mean Housing Voucher confract
rent

Mean Certificate Program
contract rent

Difference 1n contract rent
Dollars
Percent .. | ,

Decompos tion of Housing

Vaoucher Prices

Cast of Certificate bundle
Difference 1o price?
Percentage d\fference 1n price
Difference 1n real housing?

Percentage difference 1n real

housing
. o

Within Total +-
Value Std., Error o) Std.Error Statistic
£405,50 NA NA NA NA !
i
$390.34 . NA NA NA NA
$15.16 NA NA NA NA )
3.7 . . .
$407.47 7.86 S1.82%% | 53,14 7.67%%
$17.13 §.62 1.99% 10.52 1.63 oy s
4.4%
5-1.97 5.99 Q.33 8.40 0.23
-0.5% .

2Estimated Differences 'in Cost and Differfences in Real Housing are each estimated

directly from the hedonic coefficients

due to rounding errors.

®% = Significant at Q.01 level

Sigatficant af 0.05 ievel

+H
13

Sigarfreant at 0,10 level
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of real housing. The results for recipients who stay in place are less
clear, The average contract rent for Housing Voucher recipients who stay 1n
place 18 3.7 percent higher than the average for Certificate Program
recipients who stay in place. However, it is not clear whether this reflects

higher prices, better housing, or both.

More detailed examination of the differences between the two programs
in the relationship between rents paid and housing obtained indicates that the
finding of higher average prices and better average housing for movers in the
Housing Voucher Program 1s not inheremt to the two programs, but reflects the
relationship between the Housing Voucher Payment Standard and the Certificate
Program FMR ceiling. Specifically, it appears that the pattern of price
differences for movers could be altered and even reversed by changes in the
Payment Staqdard or FMR schedules. Again, the results for stayers are less

clear.

Table D.22 presgents 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 columm, if appropriately weighted, would
average to the $19 overall differences shown in Table D.21. The quality level
is measured in terms of the ratio of the predicted rent from the Housing
Voucher Program to the FMR.! The difference column in the right—hand panel
indicates the extent to which actual average rent paid by Certificate Program
recipients is above the average paid by Housing Voucher Program recipients for
similar units in each quality range. At lower quality levels, Certificate
Program recipients pay higher average prices than Housing Voucher recipients
{i.e, actual Certificate Program average renta exceed predicted rents,
producing positive entries in the differences column). At higher quality
levels Certificate Program recipients pay lLower prices than Housing Voucher
recipients (i.e., actual Certificate Program average rents are below predicted

rents, producing increasingly negative differences at higher quality levels).

The relationships in the tables are summarized by Table D.23 and

Figure D.13, which graphs the regression of actual on predicted rent in the

l’I‘ables organized in terms of the dollar predicted rent are presented
in Appendix E,
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TABLE D,224

- ACTUAL AND PREDICTED) RENT BY LEVEL OF RATIO OF PREDICTED RENT TO FMR DR PAYMENT STANDARD FOR STAYERS

Hous 1ng Youcher Program Certificate Program
Percent Percent
of Cases of Cases
With Rent With Rent
Actual Predicted Difter- Less Than Actual Predicted Differ— Less Than
Ratlc of Sample Rent Rent enced Predicted Sampte Rent Rent ence® Predicted
Predicted Rent to FMR Size (5.6,} (5.e.) {s.e.ln (5.¢.) 5z {5.€,} (s.e,) (5.¢.) (5.8.}
P<0.7 26 294 295 -1 42 a5 319 257 f2%% 23
(18) {16) (10} (10) (14) {13) (16} (7
0.7<P<D.8 50 361 345 16% i6 50 357 330 26%% 30
(18) (15) {7} hH (14} {12} (8) t7)
0.8<P<0.9 55 412 441 10 45 a2 418 403 15% 42
(18) {16} {8) Iy (18} {16} {G}) {6)
0.9<P<¢1,0 54 413 415 -2 44 a6 400 440 —40%#* &7
{(14) (12} (6) (7 {15) (15) 9} (N
1.0<P<1 .1 51 446 459 ~13% 55 29 426 493 ~Gl¥R B3
(e) ar (&) (7) {26) (29) (12} {7)
1.1<P 17 473 529 -5 54 37 430 573 —-143%% 100
(23} {23 (x (8) 118) (22) (12} (NA}

3D ¢ ference Amount may differ from difference of aclual and predicted rent entries due 1o rounding.

bS:gn|f|cance only 1ndicated tor Difference,

*A

"

Significant at 0.0) ievel
Significant at 0.05 fevel
Signlficant at 0,10 (evel

L
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TABLE D,228

ACTUAL AND PREDICTED RENT BY LEVEL OF RATIO OF PREDICTED RENT 7O FMR OR PAYMENT STANDARD FOR MOVERS?

Housing Youcher Program Certlflcate Program
Percent Percent
of Cases of Cases
With Rent With Rent
Actual Predicted lefeg— Less Than Actual Predicted lefeE— Less Than
Ratio of’ i Sampie Rea¥ RentT ence Predictad Sample Rent Rent ence Predicted
Predicted Rent to FMR . Size (s.e,) [S.e.) (s.8.)¢ (5.8.) 512e {5.e.) {5.8.) {s.e.)" {s.e.)
P<0,55 o e 36 326 325 0 47 51 342 m by L 29
(10} (9) (5] (8} (11 (1) (10) (6)
0.55<P<0.60 ‘ ‘ 13 363 3 12 23 33 380 349 % 33
. (12 t15) (12} (123 (13) (13) {(12) (8
0.60<P<0.,65 - 23 370 374 -4 57 22 374 312 3 55
(19) t19) {5) (11) “n (13 (13 {11
|
0.65<P<0.70 24 380 379 0 16 24 380 386 -5 50
{7 (15} {7} () ({i18) (21) {13) {10)
|
0.70<P<0.75 22 356 35 5. 50 0 372 379 -6 53
(18} (15) (7} (11 (16} (18) {13) (9}
' 0.75<P<0.80 36 ‘415 416 3 a7 38 387 401 -14 50
Tt (N (18} {6} (8) (13) (18} (12} (8)
a; 0.80<P<0.85 30 385 300 ~1 53 27 379 397 -18 63
g {14} (12) (6} (9 (22} {18} (12} (9
[}
Eg 0.85<P<0,90 44 418 413 3 48 38 395 427 ~32u% 68
byt (16} (13 {6} {7 (14) {15} (1) (8)
0.90<P<0.95 3% 418 420 -2 46 30 409 446 =37+ 57
- {13} (12) (5) {5) {19) (18) {18) {9}
0.95<P<1,00 32 451 452 =1 S0 29 443 457 -14 62
(19) {18) (7 (%) (21) (23} {15) {9)

ecause of the small number of observations, 10-point intervals are used for ratios above 1.1,
Dt ference Amount may differ from difference of actual and predicted rent entries due 1o rounding.

Csignificance only indicated for Difference,

L5

Significant at Q.01 level
Significant at 0,05 level
Significant at 0,10 level

F

i
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Ratio of
Predicted Rent’ to FMR

1.004P<1,05

1.05<P<3.10
1.10<P<1,20
1,20<P<1 .30
1,30<P<}, 40

1,40<P

TABLE D,228 (cont,}

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

Housing Youcher Program

Actual
Sample Rent
Stze {s5.€.)
29 464
(7
31 491
{21
43 503
{20)
35 557
(18)
28 554
{(2mn
b3 864
(19

Predicted
Rent
{s5.€.})

170
(18

492
{(19)

501
o7

554
(16)

557
(25}

664
(16)

.

Differ-
enceE
{5.e.)

-6
(7
.."|
(8)

1
(8}

3
{8)

-3
(8}

-0
(8)

Percent

of Cases

With Rent

Less Than

Predicted '
(5.e,)

62
()

52
{9,

58
(8

51
)

54
{10

45
(N

Certificate Program

(LY

Fercent

of Cases

With Rent

Actual Predicted DrffeE‘ Less Than

Sampie Rent Rent ence Predicted

Size {s,e.) (5.0.) (s,e)€ (s.e,)

25 460 499 =34 &8
(200 (20} (35 { i}
20 502 5098 -7 55
{30) (29) (14} (i)
32 465 464 =19 66
(23) (19) (13) (9)
29 473 532 53 16
(25) (26} (23} (8)
20 508 555 e 7%
27) (28) (20} {10y
55 569 668 ~ggs 85
(18 (22) (18} (%)
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ACTUAL AND PREDICTED RENT BY LEVEL OF RATIO OF PREDICTED RENT TFO FMR OR PAYMENT STANDARD FOR ALL RECIP{ENTS?

TABLE D.22C

-

Percent
of Cases
With Rent
Actual Predlcted DiffeE— Less Than
Ratio of Sample Rent Rent ence Predicted
Predicted Rent fo FMR Size {s5.e.} (s.e.) {s5.8.) (s.e.}
P<0.55 40 315 313 3 43
(10 {10) {5} (9
0.55<P<0.60 16 349 336 12 25
(13 {14) (1Q) {11)
0.60<P<0.65 29 348 387 -10 59
{18} (an (6) (9)
0.65<P<0.70 37 363 362 1 46
{14} (131} (] (8)
0.70<P<D.75 45 355 344 1% 42
{16} {14} {6} (7
0.75<P<0,80 63 169 388 8 43
(15) (14} (6} (6}
0.80<F<0,85 58 414 402 " 46
(16) (13) (7 {6)
0.85<P<0.90 72 404 403 1 50
{13 (11) (5) (6)
0.90<P<0,95 64 416 418 -1 44
(12) (1) 5 {6)
0.95<P<1.00 6l 433 438 -3 51
(13) ti1) (5) {6)
1.00<P<1.05 &4 442 453 ~11% 63
(14} {13 (5} (&)
%Because of the small number ot observations, lO-point intervals are used for ratios above 1.4,

By, tference Amount may differ from difference of actual and predicted reat enTries dug to rounding.

Hous1ng Youcher Program

Certificate Program

“Significance only adicated tor Difference,

*k = Significant ar O
k=2 Significank al O
¥ = Signiiicant at Q

01 leval
05 level
A0 level

Percent

of Cases

With Rant

Actual Predicted lefeB— Less Than

Sample Rent Rent ence Predicted

Size {s.2.) {s.e.) (5.2.) {s.e.)
59 336 291 45%% 27
(1) {12) (12) (6)
37 3713 an 2% 32
(12} (12) {(10) a
29 364 343 20 45
{16} (14) (13 (9)
40 358 351 T 43
{14) (16) (10} (8}
51 366 355 11 41
{12) {13) (10) (7}
&7 374 373 i 43
() {13) (B) tﬁ)
61 a3 352 0 51
(n {14) (8) (6)
66 412 424 =12% 58
(14) (14} (1) {6}
53 403 439 =364 62
{15) (13) (1t} (7}
52 426 455 ~2G%¥ 58
(14) (15) (1 {73
46 450 500 ~50% V2
{18) {20) (10)

(7}
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TABLE D,22C (cont,)

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

Housing VYoucher Program Certiticate Program
Parcent Percent
of Cases of Cases
With Rent With Rent
Actual Predicted DlifeE— Less Than Actuat Predicted DiffeE— Less Than
Rat1o of Somple Rent Rent ence Predicted Sample Rent Rent ence Predicted
Predicted Rent to FMR Sirze (5.e.) {5.e.} (s.e.)° {s.e.} Size {5.,6.) (5.€.) (s.e,)® {5,e,)
1.05<P<1.10 47 492 495 -4 47 28 470 497 ~27% [%:]
{18) {16} (6) (7 {25) (22) {12} (M
1.10<P<1. 20 54 501 508 -7 65 51 457 509 -52n% 78
(\n (15) {B) (2) {18) {19) (11 (&)
1.20<P<1.30 40 541 549 -8 58 36 466 533 YA a
(17) (15} {9) (7} (22} (23} (19) (1
1,30<P<1,40 21 549 556 -B 56 25 504 580 R A 80
(21 (24) {9) (8} (22) (25) (20) (8)
1. 40<P 53 664 664 -0 45 61 549 661 ~1E200 a7
(19} (16) {8) {7} {18) (20) (1) (4}



TABLE D.23

REGRESSION OF ACTUAL RENT ON PREDICTED RENT

STAYERS

Housing Voucher Program Certificate Program

R=1.6 + 0,99%% R = 128.5%% + 0,64%%V

(11.7)  (0.03) (13.2)  (0.03)
N=233 BRMSE=53.4 Ccy=13% N=259 BMSE=73.0 Cv=19%
Combined Program
R=1.6 + 0,99%*V + 126,9%%C - 0.35%%CV
(14.0)  (0.03) (7.0) (0.04)
N=512  RMSE=64.0  CV=16% ‘ S
MOVERS

Housing Voucher Program Certificate Program

R=0.0 + 1.00%* R = 130.0%% + 0,66%%V

(6.3) {0.01) (10.6) (0.02)
N=530 RMSE=41.1 CV=9% N=541 RMSE=77.0 CV=18%
Combined Program
R=0.0 # L1.00%*V + 130.0%%* - 0.,44%%CY
(9.4)  (0.02) (12.7) (0.03)
N=1091 RMSE=61.6 CV=14%
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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Actual Rent

Actual, Rent

= Housing Youcher Program
serrran = Certificate Program

3Sce Table E,27 for details. _

FIGURE D.13

SCHEMATIC REPRESENTATION OF THE REGRESSION OF

ACTUAL RENT ON PREDICTED RENTSZ

Movers

Housing Voucher Program

++Certificate Program

ar

Predicted Rent

Stayers

Housing Voucher Program -7 %7

“‘Certificate Program

T
r

(9}

-

1 H

Pradicted Rent
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two programd. Since predicted rents are based on the Housing Voucher Program,
actual and predicted rents for this program are thé same, as indicated by the
45 degree line, The regression for the Certificate Program crosses the 45
degree line, indicating that actual Certificate Program rents are above
predicted rents at lower levels of predicted rent and below predicted rent at

higher levels.

The tables and regressions suggest that the average differences in
prices paid in thé two programs depends on the average level of housing
obtained. Specifically, it appears that if program payment schedules were
adjusted to change the average level of housing, then average price
differences would also change. This 1n fact appears to be the case, though
the actual range of possibilities depends onm the reasons for the patterns of

Table D.22 and Figure D.13.

A pattern of higher Certificate Program prices at lower quality levels
and lower Certificate Program prices at higher quality levels is not
unreasonable. Housing Voucher recipients face the marginal cost of housing
set by the market; if they decide to rent one unit that is more expensive than
another, their out-of-pocket costs increase accordingly. Certificate holders,
however, face a different cost structure, depending on the rent of the unit
being considered. At lower quality levels where units arve likely to rent well
below the FMR, Certificate Program recipients pay no additiocnal out-of-pocket
costs for higher rent units. They have no incentive to economize on rent,
whereas Housing Voucher recipients face dollar~for-dollar increases i1n out-of-
pocket costs for each additional dollar increase 1n rent charged by the
landlord., However, when rents are near the FMR, the situation is different,

A Housing Voucher recipient can occupy a higher rent unit by paying the
additional cost out of his or her own pocket. A Certificate Program recipient
can only occupy a unit with rents above the FMR if they are willing to leave
the program and lose their entire subsidy. Thus, at higher quality levels,
where unit rents are more likely to be above the FMR, the Certificate holder

has a larger incentive toc economize on rent.l

ISimilarly, 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.
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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 Certrficate 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. Thus under this
interpretation, Housing Voucher prices would be lower if the Payment Standard
were low enough to lead to Housing Voucher recipient rents far enough below

the Certificate Program FMRs to undo the effects of the FMR ceiling.

The pattern of program price differences can also arise in another,
quite different manner. In particular, imagine that both Housing Voucher and
Certificate recipients get the same average housing for the rent they pay.
They may still, however, pay different average rents for a given level of
housing quality. Certificate holders camnot pay rent in excess of the FMR.
Accordingly, when we look at the average rent associated with a given level of
housing quality, the rents paid by Certificate holders are truncated. In this
case, the observed pattern of price differences in Table D.22 and Figure D.13
could be produced by differences in the rents that the Housing Voucher and

Certificate holders consider in looking for housing.

Under this model, the observed schedule of rents against housing
gquality only shows the relationship of housing quality and rent for a given
set of recipients, and does not accurately forecast the way in which average
prices and housing quality are related. Indeed, if the pattern is totally
created by differences in rents selected for consideration, then price
differences will be directly associated with differences in housing
obtained, If Payment Standards and FMRs are set so that Housiﬂé Voucher
recipients have higher average housing quality, they will also have higher
average prices. If Payment Standards and FMRs are set so that Housing Voucher
recipients have the same average housing quality, they will pay the same
average price per unit, If Payment Standavrds and FMRs are set so that Housing
Voucher recipients have lower average housing quality, then they will have

lower average prices.

We tested this interpretation by seeing whether or not the average

level of housing quality obtained at a given rent was the same in the two

APP-216



programs. Table D.24 follows the format of Table D.22 for stayers and movers,
except that now we consider the average housing quality obtained at a given
rent, For recipients who move, the average level of housing 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 D.l14 and Table D.25. This
suggests that the pattern of price differences for recipients who move is in

fact generated by selection effects.

For recipients who stay in place, there is still a pattern of
differences 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, the comparison of the two programs' regressions of
housing quality on rent is subject to biases that may obscure real
differences. Thus, we cannot, from the available evidence, determine which
model of shopping incentives is correct. This is discussed further in the

-1

Note to this Appendix.

D.5 Some Caveats

Thé central assumption of the simple model of Sections D.1l and DB.2 is,
of course, that the potential decisions of the collection of individuals in a
household can be characterized by a consistent preference ordering with con-
cave indifference curves. In addition to this, however, the model clearly
abstracts from reality in several ways. Three of these are discussed in this

-

section.

D.5.1 Landlord Behavior !

Perhaps the most important omission is the fact that the models focus
: 3
exclusively on applicant and recipient behavior. This is appropriate for
* - ’ ) - - - - .i
competitive markets with perfect information and no tramsaction costs; Each

of these assumptions is subject to question in this case.
t ]

First, as already noted, the general private market does not -provide
much information on whether units quality for Section 8. Accordingly, some
PHAs offer applicants lists of units that are likely to qualify (and whose

owners are willing to participate in the program) and some owners directly
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Ratio of
Actual Rent to FMR

A<0. 10

0.70<APD. 75

0.85<AP<0,80

0.80<AP<0.85

0.85<AP<0.90

0.90<AP<0,95

0.95<AP<1,00

1.00<AP

TABLE D.24A

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

. ] '

Housing Voucher Program

Sanple
Size

38

13

21

3

26

38

26

56

Certificate Program

Percent
of Cases
With Rent
Actual Predicted Differ- Less Than
Rent Rent ence® Pred:cted Sample
{s.e.) {5.8.) (s.e.)b {s.e.) Size
272 306 —3guw 76 36
{12} (13) {B) (N
311 325 -14 82 22
{31) (38) {11} (14)
248 370 —21% 61 23
{(23) (24) {1y ()
393 L1 3 39 27
(21 20} (7) (9
390 394 -4 54 40
(28) {19) {9) (10)
448 447 | a7 4
(17 (n (9} (8)
431 418 1% 42 0
(20) (17) (8) (10)
493 472 21 29 3s
(i8) (17) (9} {6)

i fference Amount may dikfer from difference of actual and predicted rent entries due fo rounding.

bSlgnlflcance only (ndicated for Difference,

It

3

il

Stgnificant at G.01 level
Significant at 0,05 level
Signiticant at 0.10 level

Actual Predicted
Rent Rent
{s.e.) {s5.e.)}
2717 ' 325
{10) {14}
109 359
{14) {30}
k11 402
(24) {32)
405 425
{19) (24)
410 427
{19) 123)
435 464
(21} (30}
453 443
{21} (26)
423 3596
(16} 21)

Differ-

encea

{5.8.)

wril
(11}

=50
(25}

=20
(13)

21
(g1}

~17
(12)

~29
(20)

10
{(14)

27t
{15)

Percent
of Cases
With Rent
Less Than
Predicted
{s.a,)

81
(7

73
{10

57
an

70
423

50
(8)

53
{8}

37
(9

26
(N




TARLE 0.24B

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

[ . Housyng Youcher Program Certificate Program
Percent Percent
) of Cases of Cases
With Rent With Rent
o ) . wer. m., o hctuat  Predicted Differ-.  Less Than . Actual Predicted htter- Less Than
Ratio of oM et tedhnie” T T TRent Rent * enced Predicted Sampie Rent Rent enced Predicted
Actua) Rent to FMR Size (s.e.) (5.£.) {(5.e.)° (s.e.) Size (s.€.} (s.8.) {s.e.) {5.8.)
A0S | 24 308 329 =21%K 71 34 308 350 —q2as &8
(9} (1Q}y (6) (9) {9) {15} (14) {8)
0.5<AP§0.6 28 358 354 5 39 652 352 306 ~J4nR 62
{13} {14) {3) ()] {9) (18) (13) {7)
0.6<AP<0.7 a4 362 376 3% 50 75 379 423 42K 65
(12} (13) {5) (7} (%) (15) (1 (6}
0,7<AP<0. 8 56 383 389 -6 64 61 3609 403 -34%% 66
[GRD] {th) (5) (8) (9) {15} {107 {6)
5; 0.B<AP§0.9 76 407 410 -3 53 58 405 401 q 47
o (i {11) (4) {6) (12) (i5) (1) {7)
[ '
e 0.9<AP<1.0 69 427 432 -5 45 56 q47 449 -1 52
(1) {12} (5 (6) (15) {(17) {9} (7
1.0<AP<T Y &7 450 49 -1 54 46 484 503 =19 52
{(12) {13) {5} {6) {17} (21) {14) {7}
I.I<AP£I .2 44 4168 463 § 43 32 A24 449 =21 56
(i) (12) (5) (a) (16) (25) {18) (N
1.2<AP§1.3 34 569 566 2 i 47 37 247 581 ~35% 68
(19 (19} (8) {9} (21} (25) {15 {8)
1.3<AP 76 657 633 25%% 32 52 2994 8585 -1 50

{16} (15) (6) (3) a1y (24) a7 n

L -

D1 fference Amount may difier from difference of actual and predicted rent entries due to rounding.

. Y ' R .

bSugnlflcance only Indicated tor Differance.

1F

Sigmiticant at 0,05 level
Signihicant at G.10 ievel

1

]
*k = Significant al 0.01 level
L 3




FTIGURE D.14

SCHEMATIC REPRESENTATION QOF THE REGRESSION OF

PREDICTED RENTS ON ACTUAL RENT®

Movers

Predicted Rent

Housing Youcher Program
and
Certlificate Program

Actua!l Rent

Stayers

Predicted Rent

Certificate Program

Housing Youcher Program

+

Actual Rent

= Houstag Voucher Program
--------- = Cerfificate Program

33ee Table E.27 for deta:ls,
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TABLE D.25

REGRESSION OF ESTIMATED VALUE ON RENT

STAYERS

Unweighted

V= Js;a; + [s.R8, - 34.01C + 0.12%CR
(19.9)  (0.05)

N=512  RMSE=66.9  CV=16%  R%=0.77

Weighted

T

v =Js.a +}s.R8, - 31.16f + 0.10%CR
(16.6)  (0.04)

N=512  BMSE=S4.4  CV=15%  R2=20.80

MOVERS
Unweighted : =
v =TVs,a + }s.R, + 13.3C + 0.00CR
L 1 1 1
(14.6) (0.03)
N=1091  RMSE=67.0 GCV=15%  R2=0.77
Weighted

Vv =Js.a, + )s.R8, + 12.39 - 0.01CR
11 1 1
(5.6) (0.04)

N=1091  RMSE=86.9  Cv=21%  R%=0.89

T4
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weight

in

Notes for Tables D.25

Actual contract rent

Predicted contract rent based on the estimated Housing Voucher .
hedonic equation

A dummy (Q,1) variable for the Certificate Program

x78
1 v
where:
'53(1 -lx’(Z>Z)_lx) for Housing Voucher
Weight = { '
2 - ‘s
§,(1 = «"(2°2) 1x) for Certificate
The mean squared error for the Housiné Voudher hedonic
regression

The matrix of housing characteristics in the Housing Voucher
hedonic regressions

- J-.
%s%.(z°2) L.
where . v
(R?) = R? from Housing' Voucher hedonic equation i
52 = Mean squared error from Hous:ng Voucher hedonic
equation
Z = The matrix of characterlstlcs in the Houslng Voucher
hedonic equation N : Kh
"x = The vector of characteristics for the unit
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advertise units ag 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 and PHA monopsony power may be quite important in determining
rents. The Certificate program sets rents through a combination of published
ceilings and PHA rent-reasonableness determinations. Published ceilings may
restrict rents but may also serve as price-setting signals. Likewise, PHAs
may be more or less effective in negotiating rents. The Housing Voucher
program substitutes individual negotiation and search for the published ceil-
ings and PHA negotiatiom, though PHAs may still advise applicants on reason=-
able 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 under the two programs seem unlikely
to arise rapidly. PHAs have been more or less active in explaining the Hous-
ing Voucher Program to landlords who currently participate in the Certificate
program, but it seems unlikely that this would generate rapid changes in
behavior, especially since most such landlords would still draw the bulk of
their Section & tenants from the Certificate program. In any case, however,
to the extent that the Housing Voucher Program would ultimately attract a
different set of active landlords, the effects of this are unlikely to be

registered in the Demonstration.

Section D.3 (Tables D.9 through D.11)r presented some evidence that
many Housing Voucher:landlords were already well acquainted with the Certifi-
cate Program. We also found that Housing Voucher rents were remarkably
strongly influenced by FMRs. This seems to suggest that the scenario of
considerable landlord inertia could be correct. If this is in fact the case,

. | .
outcomes in the two programs could diverge much more over time.
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D.5.2 Other Caveats

The models of this section are firmly rcoted im a static world. Thus,
for example, they take no account of the potential income dynamics 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 fer a variety of reasons, but could in principle be more
severe for low income housegholds, which may lack the resources t¢ accommodate
the errors in judgment and in guessing future income and prices that charac-
terize anyone's consumption decisions. This problem, if it arises, would be
expected to result in higher moving or dropout rates among Housing Voucher
recipients. As indicated in the main text, this was not observed during the

first year of participatioen.

A final obvious gsimplification 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 it might
seem. 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 reflects a background optimization of
expenditures on specific items, given the overall levels of housing and non-
housing expenditures. In general, the important issue raised by this sort of
aggregation of commodities is that household allocation of expenditures across
the aggregate groups may vary if the underlying relative prices of items
within an aggregate vary. Thus, estimated relationships may vary across sites
if the underlying price vectors for the aggregates are not scalar multiples

across sites.

This 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 houséhold to
obtain different housing than it would normally want to {if it were spending
R on gross rent). To the extent that this happens, of course, the utility

max
gain to the household is less.
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NOTE TO APPENDIX D
ON REGRESSION Of RENT AND PREDICTED RENT

In Section D.4.2 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
1is flatter in 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 Housing Voucher rents, the regression of actual rents on predicted rents

will tend to be flatter in the Certificate Program even if the actual
regression of rent on housing quality is the same in the two programs. We
demonstrate below that the expected size of this effect is too small to
account for the observed regressions, go that the conclusion that the true
regression of rent on housing quality is flatter in the Certaficate Program

“+

seems zeasonable.

In a similar way, even if the true regression of housing quality on

rent is the same in the two programs, the regression cf predicted rent ¢n

gctual 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=XB + ¢
Where ) i .
_Ri:i ‘Lh;’;éctor of unit ;énta
X = the matrix of housing characteristics
B = unknown coefficients

a stochastic cterm, assumed i.i.n. (0,02)

]
It

We use the estimates of 8 from the Housing Voucher observations to create

predicted rents.

~ 1 -1
(N.2) 8 = (xx) xR
v Vv v v v
H _1!
=B+ (XX} Xe
vV v v
(N.3) V. =X8
c cv
! -1
=Xp+X(XX) Xe
¢ L
(N.4) VvV =X 8
v v v
' _lf
=XB+X({XX) X«
v v v v v v
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

c . . - . . .
on their housing characteristics (X_) 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 expectations, given X, and X3

A R°R B"X°X B 2
(N.5) BV (=) = —=Sa 4 g
n n
c c
R7R B"X X 8
(N.6) EA(vv)= v v +02
n n
v v
v°R 8°X*X 8
CRINS S EA R A A
n n n -
v v v
vV B*X°X 8
(N.8)  EA (Y = YV k2
n n n
v v v
s VIR, 8TXX B .
(N.9) B () = —;
c C
VeV B8°X°X 8
m.10) ER (£ = & 42 2
n n n
c c c

LLI.

where 2" in Eq. (N.10) is defined by

(N.11)  a = er[(X°% )(x°x )7 i
cCCc v v

and
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n, = the number of observations in the Certificate Program

C
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:

(N.12}) R =aqa. + a,V

Armed with the asymptotic expectations of Eq. (N.5) to (N.ll) we see that!

~ _1 —_
“0 1 XVS
(N.13) Plim |. =
a . B*X°X. 8 BX“X 8
1/ vouchER X 8 vv ok 2 vv oLk 2
v n n I n
v v v
/o
|
¥
. _1 —
[/GO /l X{:B
(N.14) Plim | . = {
o BX“X 8 BX"X 8
\lCERT \xs cec .2 ;2 £ c
c n n sl
. [ c [+
! ¢ ( (a/n )o
= - c
; | BX°X B
\1; \ 1 \—C-’-— - (X )P+ (2P
‘,' n C n
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

,variance. This does not happen in the Housing Voucher program because the

error in the estimate of predicted rent is correlated with actual rents. .

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) @ = er{(X7x_)(xzx )7
< (n_fn)) tel(x7x 2x7x)"h)
c ' c C Vv v
n k
_ et
n
v
thus

(x/n o2
vV

(N.16) {Last term <
of Eq. 14) B°XX B _
—C < - (X 8)% + (k/n_)o?
nc c v

(kfnv)oz

Var (R‘} - {(k = n)/n )02
c v v

Table D.N.1 tabulates this number by site using,the observed variance
of Certificate Program rents to estimate (VarR.) 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 the Certificate regression line.

1 perter test would be to compare X 8 and X B .
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TABLE D.N.1l

ESTIMATE OF ASYMPTOTIC BIAS ‘
IN REGRESSIQON OF CERTIFICATE PROGRAM
RENTS 'IN PREDICTED VALUES

- Movers Stayers
Atlanta 71 -0.22 b ~0.16
Los Angeles 42 -0.27 40 -0.03
Minneapolis 42 ~0.09 32 -0.10
Montgomery City 62 -0.14 19 -0.12
New York City 38 -0.03 39 -0.08
QOakland 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)

2 n = number of Certificate observations
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Now consider the regression of Eredicted rents on actual rents., Our
hypothesis is that the regression of XB on actual rent is the same in the two
programs. Since our estimate of 8 is based on thelHousing Voucher Program,
the regression of Certificate rents on V; is an asymptotically unbiased
estimate of the regression of Certificate rents on XR. 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 Xg. Thus, for

(N.17) V.= al + afR
v

#] 1 .
we have e 7
~~ / - -1 -
uo ! 1 R R
(N.18) Plim =
- = =2 V;Rv
%y ' R Var R + (R) Plim
VOUCHER v

From Eq (N.7),

VR 8"X°X B
vV

(N.19) Plim | —2 )= - B 02
o} n n
v v v
B8°X°R
= Plim = NS
n It
v v PO
3
Accordingly,
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Coefficients of Vi [ (®/n )02
(N.20) Plim = | Regression of + l S A
X Var R
~ B on R / ! v
v v
ay — ] Iy
VOUCHER /

Again, we estimate 02 from the Housing Voucher MSE and VarR from the

observed variation in Housing Voucher rents., The results, shown in Table

D,N.2, indicate that the asymptotic bias is large enough to conceal a

significant difference in the regressions for the two programs.l

. 0

TS

14 better procedure would be to estimate 8 based on the pooled Housing

Voucher and Certificate observations and then test whether the regression of predicted
rents on rent is the same in both programs.
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Atlanta

Los Angeles
Minneapolis
Montgomery City
New York City
Oakland

Omzha
Pittsburgh

San Antonio

Seattle

Wwed. Avg.?

Est. Differences
from Table E.30
(std. err)

TABLE D.N.2

ESTIMATE OF ASYMPTOTIC

BIAS IN REGRESSION OF VALUE ON RENT

66
47
46
54
39
59
47
57
75

50

540

Wtd. Avg. of differences

in each site®

a -

Movers
Bias n
-0.08 9
-0.23 37
-0.10 ‘ 27
~0.16 14
-0.32 41
~-0.09 26
-0,26 33
~0.20 24
-0.14 9
-0.28 33
-0.18 253
.00
(6.03)
-0.15

n = number of Housing Voucher observations.

b Weighted by the number of Housing Voucher observations.
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Stayers

Bias

-0.09

-0.25

-0.12
-0.13
-0.19
=0.07
-0.13
-0.14
-0.13
-0.16
-0.15

0.12
(0.05)

-0.08



APPENDIX E

PATTERNS OF QUTCOMES

As discussed in Appendix C, we can use the Demonstration data to
develop national estimates of outcomes for the two programs in all large,
urban PHAs. These estimates may be developed for all applicants or recipients
or for subgroups. While the interpretation of these estimates including their
test statistics rests on more or less explicit assumptions concerning the
distribution of outcomes and the nature of the process that generates them,
their validity and reliability rest on the Demonstration design and implemen-—
tation. Indeed the point of this sort of experimental design is the rela-
tively modest assumptions required to develop estimates of program differ-

ences. !

In Appendix D, we went to the opposite extreme. We developed a rea-
sonably detailed theory of the behaviors invelved and then attempted to test
that theory by asking whether the patterns of outcomes conformed to the
theory's predictions. The results were mixed. As predicted, enrollees in the
Certificate program who moved chose units with rents close to the FMR. As
predicted, Housing Voucher recipient rents were less tightly distributed
around FMRs (or Payment Standards). Even so, Housing Voucher recipient rents
were still more closely associated with FMRs {or Payment Standards) than would
have been exzpected. Two possible explanations were suggested and some evi-
dence found for each—-that there was a stromg relationship between rents near
the FMR and a unit's likelihood of meeting program occupancy and quality
requlrements, or that Housing Voucher enrollees often searched for units from
among those owned by landlords who were already participating in, and setting
rents based on, the Certificate program. We alsc found some evidence that, as
expected, Housing Voucher recipients used the greater flexibility afforded by
the program to select units with rents more closely matching their needs (or

desires).

On the other hand, we found no evidence of expected effects in success
rates, Further, previcus analyses of housing obtained clearly showed that the
proposed model of enrcllee search was inadequate. Two alternatives were
suggested—--one, that the FMR ceiling simply screens out more expensive units

and two, that the PHAs effectively applied rent reasonableness tests to obtain
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good deals, Some evidence for the importance of rent reascnableness tests was

provided by the reduction in Certificate program recipient rents when PHAs
held Payment Standard below FMRs and by the association between Certificate
program recipient rents and a variable reflecting average pre-program rent

levels {adjusted for income).

The focus of Appendix D was on testing a model within the context of
the available data. Accordingly, its attention was narrow} we were looking
for behaviors that did or did not conform to the model's predictions. The
focus of this Appendix is more broadly empirical} here we are looking for
gross patterns that will account for much of the variation in outcomes and
thus provide a good general description of how the programs work for different

groups of enrollees.

We followed the usual procedure in searching for patterns. First we
considered the questions we wanted to ask and the sorts of techniques appro-
priate for our variables (Section E.l1), Then we examined patterns in terms of
intermediate behaviors that might help to structure our understanding {Section
E.2). Then we considered specific demographic variables of interest {Section

E.3), but did not analyze patterns across these.

E.l Approach

The analytical approach involved two decisions~-the outcomes we were

going to analyze and the questions we would address.

Qutcomes to Be Analyzed. We elected to concentrate in this Appendix

on the success of enrollees in becoming recipients, rents paid by recipients,
and the level of tenant contributions and assistance payments. This meant
that we put aside {in this Appendix) direct interest in changes iﬁ rents or
tenant contribution from pre-program levels or changes in outcomes after
recipients had been in the program for a year. Furthermore, it turms out that
recipient rents, tenant contributions, and assistance payments can all be

analyzed in terms of the difference between recipient rents and FMRs.

To see this, consider how the program rules determine rents, tenant
contributions and assistance payments., We have already observed in Appendix D
that recipient rents are strongly related to FMRs. 'Thus it seems reasonable
to start by considering rents in terms of their deviations from FMRs. Now

consider the tenant contribution. In the Certificate program this is given by
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(1) TC = 0.,3Y + ¢
Lo n c

where '
IC, = Tenant contribution in the Certificate program
Y, = Recipient net monthly income ‘
€. = The effect of special cases involving gross income more than

three times net income on welfare rents.

In the Housing Voucher program in contrast

(2) TC, = 0.3Y_ + (R - PBS) +c
=0.3Y + (R_- FMR) + (FMR - PS) + &_
where
TC, = Tenant contribution %F the Housing Voucher program
Y, = Recipient net monthly income
R, = Housing Voucher recipient rent
PS = The Payment Standard for the family
FMR = The FMR for the family
€, = The effect of the special rule that tenant contribution be

at least 10 percent of gross income

Accordinély, TG, and TC are determined by recipient income, program sched-
ules, and (for the Housing Voucher program) the difference between recipient

rents an& FMRs
(3) TC - TC = (R -~ FMR} + (FMR - PS) + ¢ ~- ¢
v [ v v c

where

Terms = As defined for Egqs. (1) and (2)

Now consider assistance payments. These are equal to the difference between

recipient rents and the tenant contribution. Thus
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AP =R - TC
c c e - .

R - 0.3¥Y -¢
c n .

4y " = FMR - 0.3Y ~ ¢ - (FMR'- R )
n c . 24
) AP =R - TC
7 v v
(s) =P8 - 0.3Y -~ ¢
n v .
{6) AP - AP, = (FMR - R ) + € - ¢ - (FMR - PS)
v 1 c Cc v
where
AP, = Assistance payments in the Certificate program
AP = Assistance payments in the Housing Voucher program
TR, = Recipient rent in théf Certificate program
! PS = The ﬁayment Standard for thezfamily
FMR = The FMR for the family .
€.se, = The effect of special rules

Again, assistance paymenté are determined by recipient incomes, program sched-
ules, and (for the Certificate program) the difference between recipient rents

and the FME schedule.

Accordingly, .in analyzing behavior under the two programs we were able

to focus on success rates and the difference between recipient remts and FMRs.

~ The difference between recipient rents and FMRs is a continuous vari-
able, readily analyzed in standard ways.. The only obvious problem with the
variable is the sharply skewed distribution in the Certificate program dis-
cussed in the main text--z problem that we decided to ignore. Success rates
are more difficult, though a number of techniques fer analyzing .dichotomous
variables have been developed over the past 20 years. The main problem is
that many of the techniques are analytically cumbersome and sometimes rela-
tively opaque, since they involve approximate solutions to maximum likelihocod

conditions. This makes them relatively inconvenient (compared to OLS regres-

sion, for example) for testing and zssessing a number of alternative models.
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As it turned out, the independent variables we wanted to analyze were
also categorical, Thus we could potentially conduct the analysis in terms of
a relatively continuous variable--observed success rates for various groups of
individuals., However, the distribution of observed success rates may be quite
"lumpy" if the number of persons in the group is small and the variance
depends on the true success rate for the group., This may be overcome by the

arc sine transformation.

A
(7 2 arcsin /p ~ N(2 arcsin v7, 1/m)
where
p = Observed proportions for a group -
1 = The true probability for the group
m = The number of observations in the group

The key fact is that the asymptotic variance of arcsin v/p does not depend
on n. These are asymptotic results, but the transformation turns out to be
remarkably effective for small samples. Freeman and Tukey (1950) suggest
using an arc since transformation with continuity correction of
. m i . m 1 v

= + —_— )  ——
(8) arc{p) = [arcsin [pa:I) arcsin (p(m+l) m+l) ]
Cox (p. 111), citing Freeman and Tukey, asserts that this transform has a
variance within plus or minus 6 percent of (m#i)™! if mr is greater than or
equal to one. If we assume success rates of at least one-third, this requires

only three observations per cell.

The variable arc(p) can be analyzed in the usual weighted regression
context {to take account of the fact that the variance of arc{p) varies with
m). There is one special featuret since we know the variance, the appropri-
ate tests involve statistics with Chi-Square distributions instead of the
usual t or F distributions. Furthermore, each observation (group of three or
more individuals) must be homogeneous with respect to the independent vari-

ables.

Specifically, if we have a collection of groups characterized by some

vector %X, we can form the weighted regression
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% _ 5 ‘
(9) (1/m.) arc(p,) = ((1/mi) Gij)xis te,

where
m; = The number of individuals in the it group
p; = The observed success rate in the ith group
x; = The value of the vector of characteristics for the ith group
(which are required to be the same for each member of the
group)
e = A residual

We can, of course, achieve a perfect fit by including a dummy for each

group. We can accordingly test simpler structures by

(10)  §ef " xaw)

where
éi = The observed (weighted) residual for the ith group
n = The number of groups
k = The number of independent variables

Similarly, we can compare two models by

(11) €€, - 5650 ~ xz(ko - kl)
where
¢g = The vector of (weighted) residuals from the unrestricted
model
g7 = The vector of (weighted) residuals from the restricted model
kg = The number of parameters in the restricted model
k; = The number of parameters in the unrestricted model
Finally,
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(12) Var (8.) = (X'X)T
i 3]

The main drawbacks of this approach are two. Fifst, as already notgd,
each group must consist of individuals with the same values of the independent
variables. This limits the number of variables that we can consider. For
example, if we start with twoe programs in 19 sites and add three variables
with four categories each we obtain 2,432 celils. If observations are indepen-~
dently distributed across the various categories we are likely to lose a large

"

number when we eliminate cells with fewer than three observations.

' .
13

Second, when we are investigating the structure of the regression, in
terms of interactions, non-linear terms, and so forth, we are investigating
the structure of aresin /7 . We lack the flexibility to, for example, inves-
tigate multiplicative structures through analysis of logs that 1s available
with other continuous variables. However, this is a problem with all methods
of analyziné discrete choices and we saw no reason to assume that
arcsin /7 was any worse a specification than, for example, logit {(u) or

probit {w).

Questions to Be Addressed. We are trying to characterize outcomes in

terms of relevant characteristics. These include both descriptors of pre-
program houging‘situationg and the usual demographic descriptors. For the
purposes of this appendix, we can think of descriptors as categorical vari-
ables that place enrollees or recipients in different groups (elderly/non-
elderly, high pre-program rent/low pre-program rent, and so forth)., Given any
such descriptor we can develop national estimates of outcomes for each

group. However, in comparing the outcomes for different groups, we are aware
that they are conditioned by all the other factors associated with the groups
under consideration. We wish to sort out these different factors. Specific~
ally we ask

1. Whether differences between groups simply reflect differences in
the PHAs in which the groups are present

2. Whether differences reflect differences in intermediate behaviors

3. Whether differences seem to reflect the effects of other demo-
graphic characteristics

The first question is simply answered by estimating effects within each PHA.

We can readily test whether effects i1n each PHA are zero through the usual
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T .t . . - 2 e e
F-statistics (or for the arcsin regressions, x -statistics). The problem

comes when we try to determine the size of the estimated effect after control-
ling for PHA. Some groups are not present in some PHAs or have very few

observations. If we try to calculate a weigﬁted average of within-PHA effects

[

using, for example, the sampling weights used to develop national estimates,
the error of estimate may become very large or even be inestimable. A reason-—

able response is to characterize the overall effect, controlling for PHA, as

- L

(13) W=y woug | -
(14) w, = Var(u{)/z Var(ui) : ’
where . . . . -
» .7 . .4 = The estimated overall.effect : o
w; = Weights '
4; = The estimated effect in the i*P PHA ‘
Var (ﬂi) = The variance of estimate of L

In effect this -combines the within-PEA estimates to compute the weighted
average with the smallest error of“estimate. ‘It is computationally identical
to the estimate provided by -a regression including PHA dummies--that is, in

the regréssion- - - . .

Fi - - L

= .+ : + . - I
(15) y =] s;8 +BR+e _
where

y = The outcome - i

s; = A dummy for the i‘P pHa )

X = The characteristic under consideration s

- - -7 -

Then computationdlly
(16) B =u ’ ’

Accordingly, we refer to-them as OLS estimates.
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We know that the QLS estimate may be quite mlsleadlng if there 15 in

R

fact a substant1al interaction between the PHAs and the demographlc effect.
(See, e.g., Light (1980) for a rather startling example ) However, there

seems to be no other way to characterize the overall effect on a con51stent

(3

.
L M

basis. The best we can do is note whether pooling sites up to shift terms is

rejected.,

. - ~ -

- 1

The second question invelves trying to characterize the nature of :
demographic effects in terms of intermediate behaviors. The obvicus candi-
dates are willingness to move, which is necessary for a substantial change in
housing, and measures of enrollee tastes and circumstances based on pre-
program housing characteristics. These are discussed further in the next

section.

In terms of other demographic factors, the usual question involves -the
extent to which we can sort out effects among correlated descriptors. This is

discussed in Section E.3.

E.2 Intermediate Behaviors

One of our interests in examining differences in outcomes between
demographic groups is to determine whether they seem to reflect the effect of
preexisting differences among the groups or seem to involve some direct inter-
action between the program and the demographic characteristics. Accordingly,
our next step was to extend the discussion of Appendix D to identify pre- .
program housing conditions or other intermediate behaviors that materially
condition cutcomes. We discuss these separately for success rates and analy—

sis of recipient rents,

E.2.1 Success Rates

Enrollees in either the Housing Voucher or Certificate program may
become recipients in one of two ways. First, if their pre-enrollment unit
meets program requirements or can be made to meet requirements, they can
qualify in place. Second, if they cannot quality in place’or wish to.move,
they can qualify by finding a new unit that meets program requirements., It is
evident that enrollees who can qualify in place may have a considerable advan-
tage. Even if they want to move, if they do not find an acceptable unit
within the allowed time, they can still become recipients in their current

unit and continue looking for a better one.
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Unfertunately, we often de not know whether an enrollee could have
qualified in place., Units are only 1nspected at the enrollees réguest, and in
fact. most enrollees did not request an inspection. For these, we.-do not know
whether they thought that their unit would not meet requirements or simply
wantéd to move. If they failed to become recipients, we can reascnably sur-
pise that they did not think their pre-enrollment unit would qualify, but for

these recipients who moved, we have no way even to guess. . . -

Furthermore, we might expect that the differences between the two
programs would vary depending on whether enrollees were able to meet physical
and occupancy requirements in place. Certificate enrollees whose pre-program
units 'meet physical and occupancy requirements requirements but have tents
above the FMR cannot qualify in place unless the PHA grants an exception to
the FMR requirement. On the other hand, for enrollees trying to quality- by
moving, the absence of rent restrictions in the Housing Voucher progfam opens

up a larger set of units for consideration and changes enrollee incentives.

_We did, in fact, ask applicant before they were enrolled whether they
wanted to move from or stay in their pre-enrollment unit. This turns out to
be a remarkably good predictor. Table E.l shows the relationship between the
percent of enrollees who tried to qualify their pre*enfollment unit: by either
asking for an inspection or submitting a request for lease approval -and
enrollees' intention to move. We have separated figures for subunit-and non-
subunit enrollees, since enrcllees who were sharing quarters with another
family almost always had to move in order to qualify (and indeed almost always
said that they intended to move), As shown in Table E.l, there is a strong
association between the enrollee's intention and whether or not they-attempted
to qualify in their pre-enrollment unit. Among non-subunit enrollees, only 11

percent of those intending to move attempted to qualify their pre-enrollment
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TABLE E.1

PERCENT QF ENRQLLEES ATTEMPTING
TO QUALIFY IN THEIR PRE-ENROLLMENT UNIT?
{Combined Programs, Unweighted)

Percent Attempting to Qualify In-Place

Not Subunits Subunits
(n) {n)
Intend to stay 69.6% 21767
{3419 (102)
Intend to move 10.8% C206%
(5438) {2972)
Not sure 41.6% T.7%
{351) {26)

4Enrollees are classified as attempting to qualify in place 1f they
are recorded as either requesting an inspection of or submitting a request for
lease approval for, their pre-~enrollment unit.
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unit., In contrast, 70 percent of those intending to stay attempted to qualify

in their pre-enrollment unit.?

Intentions were also sfrongly associated with actual outcomes, as
shown in Table E.2. Among non-subunits, 66 percent of those intending to stay
qualified in place, as compared with 9 percent of those intending to move.
Further, among those intending to move who did not qualify by moving, only 16
percent qualified in place (as compared with 75 percent of enrcllees who
intended to stay and did not qualify by moving)--suggesting that these enroll-
ees were probably usually unable to'qualify in place. On the other hand,
among those intending to stay who did not qualify in place, 35 percent quali-
fied by moving. This is less than the 48 percent rate for enrcllees who
intended to move, but st1ll substantial--suggesting that some enrollees'who

did not qualify in place may have been uninterested in qualifying by moving.

Finally, as shown in Table E.3, intentions were strongly associated
with conditions that would have been likely to require moving in order to
qualify--being a subunit, reporting potentially important deficiencies in a
pre-program unit, or being likely to have fewer rooms than needed to meet
occupancy requirements. This association may indicate that applicants had a
fairly good idea of program requirements before they enrolled. On the other
hand, they alsc represent situations that would seem likely to make enrollees

more interested iIn moving regardless of program requirements.

Interestingly, there is no evidence that enrollee intentions were
influenced by the rent limitations of the Certificate program. There is, of
course, no material difference between the two programs in enrollees' inten-—
tions, since these were expressed before enrollees knew tc which program they

would be assigned. However, if enrollees knew about program rules before they

lComparison of Table E.l and the success rates shown in Table E.2,
below, indicates that an extraordinarily high percentage of those attempting
to qualify in place succeeded in doing sc. Among non-subunits, the success
rate for those attempting to qualify in place (implied by the ratio of the
percentages in Table E.2 to those in Table E.1) is 94 percent for those
intending to stay and 84 percent for those intending to move. This may indi-
cate substantial knowledge of program requirements before enrollment and/or
effective training in self-inspection by PHAs. It also raises the possibility
that inspections of pre-program units may often not have been recorded by PHAs
except when the family in fact qualified in place.
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Non=Subunits
Intend to stay
intend ¢ move
Not sure

Al

Subunits
'ntend to stay
Intend to move
Not sure

Al

TABLE E.2

CUTCOMES BY INTENT TO MOVE

{Combired Programs, Unweighted)

Percent of Enrollees Who:

Fai il

22.4%

47.6

34,5

37.7

35.3

42.9

50.0

22.7

0f Those
Not Moving,
Percent

0f Those Net
Qualifyung
Ia Place,
Percent

Qualtfy Qual ity That Quality That Quality
in Place By Moving In Place By Moving
65.8% 11.8% 74.6% 34.5%

9,1 43.4 16.0 47.7 )
41,2 24.3 54.5 41.4

3.3 3,0 45.3 45.1

20.6 44,1 36.8 54.9

1,9 55.3 4,2 56.3

3.9 46.2 7.1 48.0

2.6 54.8 5.6 56,2
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325
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INTENTION TO MOVE AND PRE-PROGRAM UNIT CHARACTERISTICS

TABLE E.3

(Combined Programs, Unweighted)

Shared Units

Non-subunits
Subunits

Index of Enrollee Rating of

Percent of Enrollees Who:

Pre-Program Unit Adequacy
{Non-Subunits)

Not adequate
Mostly inadequate
Inadequate

Pre-Program Crowding
{Non-Subunits)

Number of rooms in pre-
program unit

Less than number of
bedrooms required

Equal to number of
bedrooms required

One more than number
of bedrooms required

At least two more than
number of bedrooms
required
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Intend Intend
To Btay To Move
37.3% 59.2%
3.4 95.8
55.1 40,7
22.0 75.3
14.5 83.6
3.3 95.9
17.2 79.9
41.7 54.6
52.2 43.5
37.3 59.2

Kot
Sure

3.5%

0.8

4.1

2.8

1.9

0.8

3.0

3.7

4.3

3.5

Sample

Size

9261

3129

4403
691

683

615

1932

3852

2861

9260



applied, they would have known about the Certificate program, since that was
the established program prier to the Demonstration. Thus if enrollees’ inten-
tions were strengly conditioned by their expecta?ion about whether they would
be able to qualify in place under program rent limits, we would expect that
enrollees with pre-program rents above the FMR would be less likely to say
that they intended to stgy. In fact, as shown in Table E.4, the percentage of
enrcllees intending to stay rises steadily with the ratio of estimated pre-
enrgllment gross rent to FMRs and is highest among those with rents above the

FMRs.

We analyzed success rates separately for those intending to stay and
those intending to move. For each group we considered the influence of the
enrollee rating of their pre-program unit adequacy, the relationship between
the number of rooms in the pre-program unit and the number of bedrooms
required by the occupancy standard, and the ratio of pre-program gross rent to

FMRs. Specifically, our starting equation was

5 3 3
_ k k Kk :
(17) arc p = o +'z B3:Ry +'Z 3% * ¥ 93N> weighted
i=2 1=2 2
where
arc p = As defined by Eq. (9)

R; = A set of dummies of pre-program gross rent categories
corresponding to Table E.4 (with greater than FMR as the
omitted catégOry

Zo = A dummy for moderately inadequate pre—program units

Z3 = A dummy for severely inadequate pre-program units

Zy = A dummy indicating that the number of pre-program rooms

equals the required number of bedrooms plus one

Zy = A dummy indicating that the number of pre-program rooms

is at least two more than the required number of bedrooms
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(Combined Programs, Unweighted)?

Estimated
Pre-Program Gross Rent

Greater than FMR

Between 80 and 100 percent
of FMR

Between 60 and 80 percent
of FMR

Between 40 and 60 percent
of FMR

Less than or equal to 40
percent of FMR

All

8Excluding subunit

B

]

a

TABLE E.&4

INTENTION TO MOVE AND

PRE-PROGRAM GROSS RENT

Percent of Enrollees Who:

Intend
To Stay

73.9%

59.0

33.1

16.6

6.2

37.5
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Intend
To Move

22,72 °

36.1

63.1

80.2

92.3

58.9

Not
Sure

3.4%

4.9

3.8

3.2

1.5

3.8

Sample
Size

1165

2107

2735

1833

1196

9036



a%,sg.,yg.,e%. = coefficients allowed, to vary across program and PHA
J7J3r 1T on )
weighted = The regression is weighted by: the number of observations

in each cell T

As discussed in Section E.2, our analytical approach required that we
form groups based on the cross of all the)dummy variables {including omitted.
categories) and eliminate cells with fewer than three members. This resulted
in the loss of about 14 percent of the sample, as shown in Table E.5. Fur-
thermore, due to the strong assoclations between adequacy and crowding and
intention to stay, we had relatively few observations of inadequgte, aver=—

L

crowded units or low-rent units in the sample of those intending to stay and
- - .

relatively few very high-rent units in the dample of those intending to moge.A

We then developed test statistics for R

. N
- LI

l. The omitted interactions among rent, adequacy, and occupancy
dummies ;

2. Pooling sites up to a shift term for each site

3. Pooling programs up to a shift term for each program

4, Each set of dummies

Consider first the.results for those intending to stay shown in Table E.6.
The omitted interactions are not significant; we can pool sites and programs
up to shift terms; we can drop rent, adequacy, and occupancy dummies in the
Housing Voucher program, but only the adequacy dummies in the Certificate
program. We explored the implications of this specification in two ways.
First, we estimated the specification implied by Table E.6 in which occupancy
and rent dummies only enter for the Certificate program. This involved an

initial specification of the form

- S. +
(18) Arc(p) = E vk°j Esjvsj +3 (1-v)R vy, + : (1-v)N.6. + ¢
where
arc(p) = Defined by Eq. (9)
Sj = A dummy for the jth PHA
v = A dummy for the Housing Voucher program
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TABLE E.5

SAMPLE SIZES FOR INITIAL ARC SINE REGRESSIONS

Intend Intend
S To Stay To Move Total
Total number of enrollees without 3387 5326 8713
missing values
Total number in cells with three 2969 4518 7487
0T more members
Percent sample reduction 12% 15% 14%
Number o@ cases in sample with
three ‘og’rhrmre cells that have:?
Zlé} 2805 2594 5394
72=1 81 64l 722
z3=1 ‘ 83 1283 1366
Nil=1 . 220 1851 2071
N2=1 1434 1780 3214
N3=1 | 1315 887 2202
Rl=1 801 171 9172
RZ=1 1151 607 1758
R3=1 803 1546 2349
R4=1 205 1288 1493
R5=1 9 206 915

8Dummy sets may not add to the

same total due to missing values.
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TABLE E.é

INITIAL TESTS FOR THOSE iNTENDING TO STAY

Test

l.

Omitted interactions among
rent, adequacy, and
occupancy dummies

Pooling sites up to shift

Significant at 0.01 level

Significant at 0.05 level

2.
terms for each site
3. Pool programs up to a
shift term
4, Drop rent dummies
5. Drop occupancy dummies
6., Drop adequacy dummies
7. Drep all dummies
o=
i =

Significant at 0.10 level

Chi-Square

Housing
Voucher Certificate Combined
Program Program Programs
x2(42) x2(49)  x2(91)
=24.97 =32.17 =64,14
x2(72) x2(69) x2(141)
=60.64 =80.05 =140,70

NA NA x2(67)

=62.94

¥ (49) X2 (44) x93y .
=42.17 =76,50%¥ =119.,30%
x2(23) x2(23) x2(46)
=23,28 =37,44% =60.72%
x2(7) ¥2(7) ¥2(14)
=7,62 =8.,51 =16.12
x2(80) 21 x2(157)
=77.28 =122 ,7%% =200.00%
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th

A dummy for the jth occupancy category

=1
b

A dymmy for the i~ rent category

[
]

=
(

We then tested this against a specification without site interactions for the
Housing Voucher program

g .

(19) z ujsj + Bv + Z (1-v)R vy, + z (I-V)Nici + ¢
The test statistic for the two equations was

2

x {18) = 20,63

Accordingly we adapted the specification of Eq. (19), for which estimates are

presented in Appendix F. The key results are summarized in Table E.7.

Two results seem odd. First, while having one more room than the
required number of bedrooms helps to increase a Certificate enrollee's chances
of qualifying, having even more rooms is as bad as having too few. We surmise
that this strange pattern reflects some tendency to buy space at the cost of
other deficiencies not captured by the adequacy variable. This is mildly
supported by the fact that the occupancy variables are not significant without

the rent variables.

The second oddity is the pattern of program differences by rent level
shown in Figure E.l. Under the specification of Tab%e E.7, the Housing
Voucher success rate (for those intending to stay in place) is constant in
each PHA. The Certificate enrollees with rents only somewhat below the FMR
have almost the same success rate. As expected, Certificate enrollees intend-
ing to stay in their pre—enrollment units wﬁo have rents above the FMR have
lower success rates. What is odd is the finding that the program differential
also increases at lower rent levels. It is, of’course, quite reasonable that
recipients in lower-remt units would be less likely to qualify in place (the
main avenue of success for those intending to stay in their pre-program ‘

unit). What seems odd is that the Housing Voucher program should undo this.

Accordingly, we tested an alternate specification in which rent and .

occupancy effects are introduced for both programs, and Housing Vgucher pro-

gram effects are specified as differences for each rent level, viz.,
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FIGURE E.1

[MPLIED DIFFERENCES IN SUCCESS RATES FOR THOSE INTENDING

TO STAY EVALUATED AT THE MEAN SUCCESS RATE FOR THE HOUSING VOUGCHER PROGRAM?

SUCCESS RATE

65— Housing Youcher

- Program
60~ f\

- p \

- \

/ \
- / \
/ \

55— / \

- / \ -

- / \

- \ Cartificate

- / Y Program
50~ / . \

- / .

= /

- /

- / b
45- /

- . /

. . /

- s //
a0~

- NS

AN

i v

5-
Less than 40-60% 60-80% 80~100% Greater
40% of FMR of FMR of FMR of FMR Than FMR

PRE-PROGRAM RENT

3guccess rate computed as:

P = sIn

where

Py
Coefficient

2 [aresin )E} . coefticient]

Mean Housing Voucher Program success rate (64.5%)
Coefficient from Table E.7
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TABLE E.7

PARTIAL RESULTS OF ARC SINE REGRESSICN FOR THOSE INTENDING TG STAY

Intercept and dummies for
each PHA

Certificate Program
pre-program rent
80 to 100%Z of FMR

60 to 80%Z of FMR
40 to 60X of FMR
Less than or equal to

40% of FMR

Certificate Program
Rooms equal required bedrooms
plus 1

Rooms éreater than required
bedroems plus 1

Housing Voucher Program

Standard

Coefficient Error t-Statistic

{(see Appendix C)

0.198 0.064 3.07%*

0.004 0.072 0.05
. =0.262 g.110 2.38%
-0.143 0.405 0.35
0.235 0.099 2.37*%
0.063 ¢.101 0.062
0.298 0.108 2. 76%¥

Implied difference between Housing
Voucher Program and Certificate

Program by pre—program rent category

Greater than FMR 0.298 0.108 2.76%%
80 to 100% of FMR 0.100 0.103 0.97
60 to 80% of FMR 0.294 0.100 2,95%¥*
40 to 60% of FMR 0.560 0.128 4 ,36%*%
Less than 40% of FMR 0,441 0.413 1.07
Implied difference between
Housing Voucher and Certificate
Programs by Occupancy Category
Rooms less than or equal 0,298 0.108 2.76%%
required bedrooms
Rooms equal required bedrooms 0.064 0.064 1.00
plus 1 - ‘
Rooms greater than required 0.236 0.061 3.84%%
bedrooms plus 1
Root mean squared error 0.98
R2 0.49
*% = Gignificant at 0.01 level % = Significant at 0.05 level $Signefrcant at 0.10 level
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{20) arc{p) = 2 ujsj + 2 RiYi + E Nisi + z vRiGi + & -

where
arc(p) = Defined by Eq. (9)
S; = A dummy for the ;b pma
v = A dummy for the Housing Voucher program
R; "= A dummy for the ith rent category
N = A dummy for the ith occupancy category

1 B
The key results are shown in Table E.8. The pattern is maintained: among
enrollees intending to stay in their pre-program unit, Housing Voucher success
rates are higher than those in the Certificate program both for those with
pre-program rents above the FMR and for those with pre-program rents substan-
tially below the FMR. "

In Table E.9 we examine the rent terms in arcsin regressions for
attempting to qualify in place (asking for an inspection or submitting a ..
request for lease approval), for actually qualifying in place, and for quali-
fying by moving--all for enrollees who intended to stay in their pre-enroll-
ment uni;. As with Fhe overall success rate equation, both attempting to and
actually qualifying in place show a substantial increase in probability for
the Certificate Program for rents just below FMR, then declining for iOwer
rents. Similarly, both show a significantly higher probility for Housing
Voucher households with rents above FMRs. The pattern of similar Housing
Voucher effects at lower rents is alsc maintained for actually qualifying in

place, but the coefficients are not significant.

To investigate this further, we examined the increases in recipient
gross rent by pre-program rent levels, with special attention to the
proportion of Housing Voucher recipients in each category who ended up with
pre-program rents greater than FMRs. The results, shown in Table E,10,

support the estimated-pattern of Housing Voucher effects.

As expected, among recipients who originally intended to remain in
place, 79 percent ended up with rents above the FMR in the Housing Voucher
Program as compared with 46 percent in the Certificate Program. There is, as

expected, a direct assoclation between the higher Housing Voucher success rate

-
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ALTERNATIVE SPECIFICATION OF PROGRAM DIFFERENCES IN

TABLE E.8

SUCCESS RATES FCR THOSE THAT INTEND TO STAY

Intercept and dummies
for each PHA

Rooms equal to required
bedrooms plus 1

Rooms greater than
required bedrooms plus 1

Pre-program rent
80 to 100D%Z of FMR
60 to 80%Z of FMR
40 to 60% of FMR
Less than or eqﬁal to

40% of FMR

bifferences for Housing Voucher
Program by pre-program unit

Greater than FMR

80 to 100Z of FMR

60 to B0Z of FMR

40 to 60% of FMR

Less than or equal to

407 of FMR

Root mean squared error

b
)
n

Significant at 0.01 level

¥
|

= Significant at 0.05 level

-+
1

Significant ar 0.10 level

Coefficient

¢.244

0.134

0.202
0.011
=0.251
-0.227

0.167
0.011
0.102
0.275
0.259

¢.27
0.51
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Standard
Error

See Appendix G

0.072

Q0.074

0.064
0.071
0.109
0.402

0.069
a.qa57
0.069
0.136
0.689

t-Statistic

34379

1.80¢%

3.17%%

0.16
-2.31%
-0.32

2.43%
0.18
1.49
2.02%
0.52
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RENT EFFECTS IN ARCSIN REGRESSIONS FOR TRYING TO QUALIFY IN PLACE, ACTUALLY QUALIFYING

TABLE E.9

iN PLACE,

{ntercept and dummies for each PHA
Occupancy dummies

Fre-program rent

80 to 100% of FMR

69 to B0F of FMR

40 to 60% of FMR

Less than or equai to 40f of FMR

Ditference for Housing VYoucher
Pragram by pre-program rent level

Greater than FMR
80 to 100§ of FMR
60 to BOE of FMR
40 to 60% of FMR

Less than or equal to 40% of FMR

Nependent mean

Rocot mean

RZ

1

** = Signifrcant at 0,0t tevel

»*
n

Significant at 0,05 level

kad
n

Signifrcant at 0,10 level

Attempt fo Qualify In Place

AND QUALIFYING BY MOVING, FOR THOSE INTENDING TO STAY

Actually Qualify In Place

Qualify by Moving

Standard Standard Standard
Coefficient Error t-Statistic Cogtficient Error t-Statistic Coefficient Error t-Statistic
Mot Shown Not Shown Mot Shown
Not Shown Not Shown Not Shown
0,221 0.066 3.36%* 0.197 0.065 3.02%% -0.057 0.055 1.04
0.087 0,073 1,19 0.046 0,072 0.63 -0,062 0.061 1.01
0,048 0.112 0.43 -0,081 0.112 0.72 -0.152 0,094 1.62
-0.433 0,415 1.04 ~0.430 0.412 1.0 0,385 0.347 1.1%
0,181 0,071 2,55% 0,184 0.071 2.61%% -0.031 0,059 0.52
0,039 0.059 0.65 0,025 0.059 0,43 ~0,002 G.040 0.03
0.082 0,071 1,15 0,112 0.071 1.59 -6,04% ¢.060 0.76
0,045 0,141 0.32 0.172 0.140 1.23 0.095 0.117 0.8%
1.073 0,713 1.51 1.110 0.707 1.57 ~0,778 0,595 1,31
2.03 1.95 .65
1.00 0.99 0.84 \ -
0,46 0.41 0.53 .
' n ¢ )
. s .,
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RENTS OF RECI{PIENTS WHO INTENDED TQ REMAIN IN THEIR PRE-FROGRAM UNIT, BY LEVEL

TABLE E.10

OF PRE-PROGRAM RENT

(All sites, excluding houston, unweighted)

-
b 1

Percent of Recipients |

Lt

Sample $ize with Gross Rents Greater Than' the FMR Change in Rent From Pre-Program Level
Houstng Housing +-Statistic Housing t-Statistic
Youcher  Certtificate ¥oucher Certificate for Voucher  Certificate for
Pre-Program Gross Rent Program Program Program Program Difference Difference Program Program Difference Difference
Greater than FMR .
Mean 318 252 79.2% 45 .6% 33.6 pts 8. 32%¥ $-5.80 $-22.44 $16.64 3,914
{Standard deviation) (2.3 (3.1 {4.0) {3.35) (2.62) {4.25)
80 to 100%f of FMR
Mean 439 439 21.2 9.1 12.1 4, 10%* 21,20 15,50 5,70 Z2.51%%
(Standard deviation) 2,00 (1.4) (3,00 {(1.71) {1.50} (2.27}
60 to 80% of FMR
Mean 304 217 11.8 5.1 6.7 2,884 64.33 54,08 10.25. 1.86%
(Standard deviation) {1.9) (1.3) {2.3) (1,13) (3,05) {5.51)
40 to 60% of FMR
Hean 53 a0 21.5 6.2 15.3 2,86k 144,98 131,86 13,12 0.89
(S5tandard devliation) 4.5 2.1 {5.4) (10.24) (10,51) (14.67)
Less than or equat to
40% of FMR
Mean 14 16 28.6 12.% 1.6t 1.10 284,40 261,57 26,83 Q.46
(Standard deviation) (12.5) {8.5) {14.6) (49.47) {30.89) (58.32)

*3

It

Significant at 0,01

*
1]

Stgnificant at 0,05

+
1]

Significant at+ 0,10

level
level

level




for this group and the relaxation of the rent limits. As would be expected,
the difference between the programs in both the percentages of recipients with
rents above FMR and the change in rent is smaller for recipients with pre-
program rents in the 60 to 100 percent of FMR categories. However, the
differences then increase fof even lower pre-program rents. It is clear that
at rents well below FMRs, the Housing Voucher Program allowed some additional
enrollees to qualify in place by perﬁittiﬁg modestly larger'rent increéses,

which brought these units to levels above the FMR.

Now consider the results for enrollees who intended to move from theirl
pre-enrollment unit. Initial tests, comparable to those of Table E.5 for
those intending to stay in their pre-enrollment unit are presented in Table
E.1l. Again, the hypothesis that omitted interactions among rent, occupancy,
and quality variables are zero is not rejected. Pooling sites (up td'shift
terms) is rejected for the Certificate program, but not the Housing ﬁ9gcher
pregram. Pocling programs is not rejected. Among the rent, quality, ;ﬁg

occupancy dummies, only the rent dummies need to be retained. *

Table E.l1l suggests that the appropriate specification invelves rent
dunmies and a Housing Voucher dummy variable for each site. This actually
poses a problem because the rent categories are not present in all sites.
Indeed in one place there are so few movers that a Housing Voucher dummy
cannot reasonably be estimated. We can report the mean value and standard

error of the Housing Voucher dummy in this specification across 18 sites

(21) B

i}

0.03452

0.04666 {within PHA)

[

{22) s.E.(E)

However, this is not very satisfactory. Accordingly, recognizing that it is a

misspecification, we also estimated

(23) arc(p) = z uij + z YRy + Bv + ¢
where
arc(p) = Defined by Eq. (9)
Sj = A &ummy‘for the jth PHA -
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Test

TABLE E.11

INITIAL TESTS FOR THOSE INTENDING TO MOVE

1.

2.

L

Omicted interactions among
rent, adequacy, and
occupancy dummies

Pocling sites up to shift
terms for each site

Pool programs up to a
shift term

Drop rent dummies
Drop occupancy dummies

Drop adequacy dummies

Drop both occupancy and

[}

Significant at 0.0l level
Significant at 0.05 level
Significant at 0.10 level

Chi-Square

Housing
Voucher Certificate Combined
Program Program Programs
x2(124) x%(112) x2(236)
=117.40 =111.80 =229.10
¥2(113) x2(105) x2(218)
=117.50 =143.90%* =261.50%

NA NA +2(106)

=94 ,73%x

x2(60) x2(53) ¥2(113)
=132, 10%* =147.00%* =279, 10%*
x2(33) x2(35) x2(68)
=38.77 =25.93 =64.69
x2(28) x2(25) «2(53)
=21.63 =38.58 =60.21
x2(61) v2(60) «2(121)
=65.17 =65.15 =130.30
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v = A dummy for the Housing Voucher program

A dummy for the i*B rent category

A dummy for the jth occupancy category .

=
n

=
¥

The estimates are presented in Appendix r.l Key parameters are shown in Table
E.12., The estimated Housing Voucher effect is small and not statistically
signifiééht.z For both programs, enrollees in less expensive.(and presumably

lower quality) pre-program units were less likely to qualify even though they

intended to move. .

E.2.2 RECipient Rents . N

Appendix D included an investigation of recipient rents for recipients

who moved from their pre-program unit. In general we found that

1. Among recipients who moved, rents were strongly associated with
FMRs in both programs, though more so in the Certificate program;

2. Among recipients whe moved, rents were also influenced by the
general level of pre-program Trents in both programs;

3. Among recipients who moved, rents in the Housing Voucher program,
were also conditioned by individual deviations in pre-program
rents from average rents}

4, Relationships, including program differences, varied across PHAs.

For the purpeses of this appendix, this suggests that useful covariates for
regressions of recipient rents among movers will include the recipient's FMR

and pre—program rent.

Now consider recipient rents among recipients whotstay in their pre-
enrollment unit. We expect that these will be strongly associated with pre-
program rents, but also that FMRs may play an important role. To the extent
that FMRs accurately reflect local average market rents for units meeting
program quality and occupancy requirements, simple regression towards the mean

would suggest that recipient rents would tend to reduce any difference {posi-

1he hypothesis that the Housing Voucher effect, 8, did not vary
across PHAs was not rejected at the 0.10 level.

2pgamination of interactioms of the Housing Voucher effect with rent
category showed no significant or substantial estimated effect for any rent
category. Nor was there any material change in the estimated program effect
if rent category dummlies were dropped altogether.
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TABLE E.12

KEY ESTIMATES FROM ARC SINE REGRESSION FOR ERROLLEES
INTENDING TO MOVE '
{Excluding Subunits)

Standard
Coefficient Error t—Stgtistic

Intercept and site dummies (See Appendix G)
Pre-program rent

80 to 100% of FMR 0.0224 0.0927 0,24

60 to 80%Z of FMR -0.1321 0.0863 1.53

40 to 60% of FMR -0.3200 0.0874 3.66%%

Less than 40% of FMR -0.5020 0.0921 5.45%%
Houszing Voucher 0.0303 0.0318 0.95

*% = Significant at 0.0]1 level
* = Bignificant at 0.05 level
T = Significant at 0.10 level
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tive or negative) between pre-program rents and FMRs. This is reinforced in
the Certificate program by the fact that increases in rents up to the FMR do
not affect az Certificate program reclﬁient;s out-of-pocket costs, while rents
above the FMR are prohibited without special exceptions. Certificate program
recipients have no personal incentive to resist increases in rents up to the
FMR level (unless the PHA imposes a lower rent reasonableness level). On the
other hand, it seems likely that'they'ﬁould have had to resist any increase
and perhaps even obtain a reduction to obtain PHA approval of rents above the
FMRE..

Accordingly, we began by specifying an equation for stayers of the

form
(24) R, = a% + B%R + Y%PFMR + n%MFMR + GEDFPSDUM + e% Lol
P jo o 3 3 3 ]
e iz
where
Rp = Recipient gross rent
Rg = Pre-program gross rent
PFMR =  The value of the FMR when the FMR was greater than the
pre~program gross rent
MFMR =  The wvalue of the FMR when the FMR was smaller than the
Pre-program gross rent
DFPSDUM = A dummy variable indicating that the Payment Standard was
less than the FMR when the family became a recipient
k .k k _
aj’sj’Yj =  Unknown parameters allowed to vary across programs (h)
and sites (j)
nk ak ek
A R

We then examined the test statistics, shown in Table E.13 for

1. Pooling sites up to shift terms

2. Pooling programs up to a shift term
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TABLE (E.13

. CTEST STATISTICS FOR BASIC RECRESSIONS INVOLVING THE GROSS RENTS OF

T e !

Pool sites
Poal programs

Drop pre-pregram
rent "

Y or -

Drop FMR (above
pre—-program rent)

Drop FMR (helow
pre-program rent)

brop Payment
Standard dummy

**

It

‘Significant at 0,01
Signi ficant’ at 0.05
Significant at 0.10

RECIPIENTS WHO REMAINED IN THEIR PRE-PROGRAM UNITS

Hous 1ng
Voucher

Program

F(63,1263)=2,60%%
NA

F(19,1263)=14,70%*

F(19,1263)=34,44%%

F{19,1263)=24.05%%

LI

F{10,1263)=1,23 -

level -
level : v

level

+

b

Cartificate
Program

F(ae,1183)=4 87+
NA

F(19,1183)=26.11%*

F{19,1183)=38,71%#

_ F{17,1183)=25,50%%

F(9,1183)=1,10Q

. e -

"
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Combined
Programs

F(123,24468)=3 . 41%
F(63,2346)=6,66%%
F(38,2445)=18.77%%
F(38,2446)=35,72%*

F(36,2446)=24.83%%

F(19,24846)=1.19



3. Dropping each of the four variables

As can be seen from the table, poollng‘s1tes or programs was.rejected, and

only the dummy variable for dlfferences between the Payment Standard and FMR

-

could be dropped from the equation. -

We next re-wrote the equation in terms of changes in rent:

(25) AR = o + g¥R_ + y“DPEMR + nDMEMR + ¢ -
] 30 3 3 ]
where:
AR = The difference between recipient gross rent and pre-program
gross rent
H
RO = Pre~program gross rent -
"DPFMR = The difference between the FMR and pre-program gross rent 1f

the FMR was the greater of the two

DMFMR = The difference between the FMR and pre-program gross rent if
the FMR was the smaller of the two
We tested the hypothesis that the B% could be dropped from the equa-
tion, which was rejected.l We also tested to see whether the coefficients for

positive and negative deviation from FMR were equal., This was rejected for

lrhe test statistics for dropping Ry from Eq. (25} are shown below.
Alchough the test statistics are significant, the percentage change in the
root mean square error is trivial.

Housing
Voucher Certificate Combined
Program Program Program
Test F(19,1273}=276%¥ F(19,1192)=3.01* F(38,2465)=2.8 wE
Percentage change 1.3% 1.6% 1.4%

in root MSE
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1

the Housing Voucher Program, but not the Certificate Program.,” Accordingly,

we estimated as a final equation?

For the Housing Voucher Program:

(26) AR = a, + B.R

v v v
= vy, + n.DMFMF + ¢.
3 ;%o YJDPFMR nJ 83

by
For the Certificate Program:

[

(27) AR = &g + g%+ YE{DPFMR + DMEMR) + &

j0

where:
Terms = As in Eq. (25).

The estimated coefficients are presented in Table E.l4. They clearly show
that program rents for Housing Voucher recipients who stayed in place were
much less sensitive to housing pre-enrpllment rents that exceeded FMRs than
those of Certificate recipients who stayed in place. Essentially, as we have
already noted, the Certificate Program was less likely than the Housing —
Voucher Program to allow enrollees with pre-program rents above FMRs to qual-
ify in place--unless, it appears, their.rents were going to be reduced or
could be negotiated down. Interestingly, there is nc material difference
between the programs {at least for the weighted average coefficients) in the
change in rent associated with having rents below the FMR., This does not,
however, mean that the combination of PHA rent reasonableness tests and/or
exclusion of units with increases that bring their rents above FMRs was as
effective as the recipient shopping incentive provided by the Housing Voucher
Program in restraining rent increases for recipients who qualify in place with
pre~enrcllment rents below the FMR. The earlier discussion of success rates

indicated that, even among enrcllees who intended to stay in their pre-program

IThe test statistics for combining DPFMR and DMFMR are:

Housing
Voucher Program Certificate Program
Test F(19,1273)=6.94%% F(17,1192)=1.21
Percentage change in 4.3% 0.1%

root MSE
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TABLE E.14

-

AVERAGE COEFFICIENTS FOR FINAL RECRESSION OF THE CHANGE IN GROSS RENT FOR

RECIPIENTS WHC STAYED [N THEIR PRE-ENROLLMENT UNIT

Werghted Average
of 17 Urban PHAs

Intercept

Pre-program rent

Extent to which FMR
exceeds pre-program rent

Extent fo which FMR 1s below
pre«program rent

Simple Average of 19 PHAs

Intercept
Pre-program rent

Extent to which FMR
exceed§ pre-program rent

Extent to which FMR 15 below
pre-program rent

Hous i ng
Voucher

Program

15.49
(14,78}

-0.042
(0.033}

0,607
(C.037)

0.112
(0.215)

-6.72
(19.00)

0.017
(0.047)

0.548
(0.050

0.212
(C0.156)

Certifrcate
Program

21,47
(17.87)

-0.082
(0.040)

0.592
{(0.046)

43,14
(18.92)

0.067
{0.065)

0.755
(0.097)

Dl fference t-Statistic
-5.98 .26
(23.19)
0.040 0.77
(0.052)
0.015 " 0.25
(0.059)
=0,480 .- 2.18%
(£.220)
]

~-49 86 1.86%
(26,81}

-0.050 0.65
{0.Q77)

-0,207 - 1.90f
{C.109)

-0.543 2.96%%
(0.184)

i



units and had pre-program rents. below FMRs, the Certificate Program restricted
rent jincreases by eliminating some enrollees whose rent would have increased
to bring them above the FMRs. This resulted in Housing Voucher recipients
having larger average increases in vent. From Table E.l4 it appears that for
this group, the shopping incentive prowvided by the Housing Voucher program
meant that rent increases as a proportion of the diffe{ence between pre-

program rents and FMRs were not increased.

E.3 Demographic Descriptors

We started with a list of demographic groups likely to be of interest
to policy makers. These were .

[

«« 'Elderly/mon-elderly {(or other age groups)

-+ Racial and/or ethnic groups * :

-r

» “7Single parents

+ ' Female-headed households

*  Handicapped/non-handicapped
-*.. Groups based on source of income .

Presencefabsence or number of children

Larger/smaller households -

5

» Higher/lower eligible income groups

The-data by which these groups are identified are-discussed in Appendix B.
They reflect classifications made by PHA staff during enrollment. Thus, -for
example, racial and ethnic categorizations are based on staff observation,
handicapped status reflects a PHA determination, and the presence of a spouse
may mean a married couple, a couple living together, or whatever definition is
used by the PHA. . .-

As discussed in-Appendix C, we can estimate outcomes for any of these
groups., This vields a direct estimate of how outcomes vary across different
groups. The moment we have done this, however, we usually want to understand
more about’'the reasons for the observed differences. If we find, for example,
that there are different average outcomes for two racial or ethnic groups, we
immediately want to know whether this reflects effects associated with differ~
ences in the regions of the country in which the two groups tend to live, or
effects associated with ‘differences in i1ncome or age or other characteristics

of the two groups, or effects directly associated with race or ethnicity {(and
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presumed to reflect diserimination). Such analysis does not change the ‘orizd
inal finding that for the nation as a whole, outcomes différ between’ the tio'"~
groups, but it may strongly influence both the intensity of policy céncern-ahd

the type of policy action considered. T .o

This sorting out of effects ls, of course, only p0551ble to the extent
that different descriptors identify dlfferent groups of peoPLe. We‘started .
therefore, by examining the incidence of the various groups in the Demonstra-
tion sample, Both the Housing Voucher and Certificate program set payments
and occupancy requirements based on household size and composition. We took
an initial breakdown based on the program—determined household bedroom™size as
our starting point. We grouped zerc and one bedrOOm‘units, since these'are in
fact a single category of enrollee, with the exact number of bedrooms deter-
mined by the number in the unit that a recipient rents. Given the relatively
small number of households in the four or more bedrooms categories, we also
grouped enrollees in the larger bedroom sizes into a single three or more

bedroom category.

We chose as our next variable the number of adults’in the household.
Program rules require that the single-person households are not eligible
unless they are either elderly or handicapped. Accordingly we divided up the
zero to one bedroom group into elderly, non-elderly, handicapped, and other.
We also divided the larger bedroom size categories by whether there was one or,
more.than one adults in the household. This gave the categories shown in o
Table E.15.

Fl

We regarded the categories -of Table E,15-as fundamental- since] except
for the division by number of adults, they reflect program rules tegarding™’
eligibility, requirements, and payments. The next question is the extent to’
which we are likely to be able to identify the effects of.other demographic
variables apart from their asscciation with household composition. Tables ?.3
to G.14 in Appendix G present details of the association of the other
demographic variables listed at the beginning of this section and household |
composition, showing the frequency of the demegraphic variable by household .
composition type. There were, as would be expected, some.strong associa-
tions. Only 269 out of 1,464 elderly recipients in the two programs were not
single~person elderly households. About half of the handicapped households

are single-person households. Larger households are more frequently mingrity
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- TABLE E.I5

[NCIDENCE OF HOUSEHOLD S1ZE/COMPOSITION CATEGOR!ES
. {All Enroiiess)

All Enrollees All Recipients
Number Percent Number Percent
Single person elderly 1734 14% 1195 163
Single person non-elderiy handicapped 1411 11 893 1
Other zero or one bedroom 1496 12 735 10
Two bedrooms, ore adult 3147 30 2442 32
Two bedroom, more than one adult 876 7 539 7
Three or more bedroom, one adult 2031 16 1185 16 -
Three cr more bedroom, more than one adult 1149 9 645 8
Tetal 1244 1008 7604 100%
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households. Of the 2,585 recipients without children, only 165 are in two or
more bedroom households. Nevertheless, these d¢ not necessarily prohibit a
reasonably powerful analysis of many demographic effects apart from household

composition.

We cannot in any case approach the analysis of demographic effects
solely in terms of contrasts within each PHA. We can test the hypothesis that
demographic contrasts are zero in each program or PHA. We cannot readily
summarize the contrasts, since not all demographic groups are represented in
all PHAs. Summary estimates will necessarily be based on regressions with PHA
and program dummies but without full interactions between demographié-effects
and PHA and program. Within this context, there is frequently adequaie gample

size to detect moderate demographic effects.

[

In genersal, if we regress one variable on another and estimate an

effect, B, then

3

(28)  Var(e) = (¢2/o2)(1/(a-k))

where
a: = The residual variance of the dependent variable
2 . . . .
6, = The residual variance of the independent variable after

regression on all other regressors
n = The number of observations
k = The number of other regressors
We can characterize the implications of Var(é) in terms of statistical
power. Say that the true effect, 8, is positive. Asymptotically, the proba-

bility that we will estimate a significant positive effect (at the 0.05 level)

is

"

(29) P Prob ( é/(Var é)% ] > 1.96

Prob | (é“S)/(Var é)%] > 1.96 - ( 8/(Var é)% )
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Thus P, = 0.9 if

1.96 — 8/(Var ) < -1.64"
or

{(3¢) , 8 > 3.6 (Var B)%
- ‘ - - -
Accordingly, substituting.Eq. (28) into Eq. (30), we can characterize the

smallest true effect that we have a 90 percent chance of "noticing” by

(31) Boin = (os/cx)(lffﬁfi) ]

mi

n

Roughly speaking, we can expect that the Bmin for differences between demo~
graphic effects in the twe programs will be about twice that for the programs
combined (if sample sizes are equal in the two programs). Tables E.l6A and -

E.l16 summarize the Bmin for differences in demographic effects between the two’

programs

(a) For the demographic category by itself; and

(b) Pfor a regression in which the demographic variable appears accom-
panied by dummies for each program and PHA and for each household
composition type.

Correlations do¢ increase the noticeable effect level, but it still runs at
about 0.26 for most contrasts involving all applicants and at about 0.36 for
most contrasts involving recipients. Of course, these numbers have to be
evaluated in the light of the sigme attached to a specific problem. Never-

theless, they are not unreasonably large in most cases.
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TABLE E.164

SIZE OF DIFFERENCE BETWEEN PROGRAMS IN DEMOGRAPHIC EFFECT
LIKELY TO BE NOTICED (ASYMPTOTIC POWER = 0.9) WITH A TWO~TAILED
TEST AT THE 0.05 LEVEL (APPLICANTS)

Noticeaﬁle Effect As
a Proportion of Sigma

RZ of
Demographic
Regression with Variable
Unweighted PHA Dummies on PHA
Comparison and Household  and Household
of Means Type Dummies Type Dummies
Elderly 0.17 0.37 0.79
Handicapped 0.16 0.23 0.53
Spouse present 0.19 0.26 0.43
Sex of head 0.16 0.18 ) 0.26¢
Children present 0.14 0.30 0.80~
More than two thirds of
family income from:
Wages and salaries 0.17 0.18 0.17 .
Social Security 0.16 0.21 0.45
Welfzare 0.12 0.15 . 0.26
Other single source 1.36 0.37 0.01
No single source .21 0.21 0.03
Black Non—Hispanic c.14 0.16 0.34
Hispanic 0.16 0.18 0.24
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TABLE E.1l6B

SIZE OF DIFFERENCE BETWEEN PROGRAMS IN DEMOGRAPHIC EFFECT

"LIKELY TO BE NOTICED (ASYMPTOTIC POWER = 0.9) WITH A TWO-TAILED

TEST AT THE (.05 LEVEL {(RECIPIENTS)

Elderly
Handicapped
Spouse present
Sex of hedd
Children present

More than two thirds of
family income from:

Wages and salaries
Social Security
Welfare

Qther single source
No single source

Black Non-Hispanic

Hispanic

Noticeable Effect As
a Proportion of Sigma

Unweighted
Comparison
of Means
p.21
g.20
0.25
0.20"
0.18
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R2 of
Demographic
Regression with Variable
PHA Dummies on PHA
and Household and Household
Type Dummies Type Dummies
0.48 .81
0.29 0.53
0.34 0.49
0.24 0.27
0.42 0.83
0.24 .17
0.26 0.46
0.19 0.24
1.67 0.01
Q.27 0.03
0'23 0.44
g.26 .26



APPENDIX F

BACKUP FOR SELRCTED TABLES IN THE MAIN TEXT

This appendix presents more extengive detail for the naticnal esti-

mates in the main text. For each outcome, we present

. The mean
. The within-PHA standard error

. A total standard error including the sampling ervor associated
with a sampling of PHAs

¢+ The F-statistic for the hypothesis that there is no variation
acreoss PHAs

The details of these statistics are discussed in Appendix €. Briefly, the
rationale behind them is as follows. We can estimate outcomes and differences
in outcomes for the two programs for all large urban PHAs. However, estimates
are just that-—-estimates--and it is important to assess their accuracy. -Error
can arise in three ways. First, as described in Appendix 4, estimates in each
PHA were based on results for a sample of recipients in that PHA. The samples
are random samples of recipients and would be expected to represent, onm aver-
age, the normal mean outcome for that PHA. The particular samples in the
Demonstration may not, however, accurately reflect all recipients in the
Demonstration PHAs, The potential size of this sort of error can be quanti-
fied, and 1s presented as the "within-PHA standard error of estimate.”" This
reflects.on the potent:ial error in estimated (weighted)} average estimates for
the PHAs actually included in the Demonstration. In general, we expect that
the true average outcome in these PHAs are quite likely to be one-fourth of
the standard error gregter or less than the estimated average and very
unlikely to be more than t?ice the standard error (or more exactly 1.96 times.

the standard error) greater or less than the estimated average.l

lSpecifically, if recipient outcomes were normally distributed, and if
we drew many different samples of recipients of the same size as these in the
Demonstration, the estimated (weightéd) average costs would exceed the true
mean by at least one quarter of the standard error or be below the true mean
by at least one quarter of the standard error in about 80 percen:z of the
samples. Similarly, they would be within plus or minus 1,96 standard errors
of actual average costs in 95 percent of the samples.
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-Error can also arigse in extrapolating these estimates to all large

urban PHAs. The 18 urban Demonstration PHAs-are a'probability sample,  and
their outcomes would be expected to reflect the outcomes for all large urban
PHAs., As with the recipient sample within PHAs, error arises if the actual
sample of PHAs is by chance not representative of 311 large urban PHAs. Again
this error can be quantified, though in this case using an upper bound (see
Appendix C). The ""total error of estimate" reflects the combined errors of
estimate associated with the sample of PHAs and with the samples of recipients
within PHAs. It can be interpreted in the same way as the within-PHA standard

error.

Finally, error can arige from mistakes in data recording and trans-
cription, errors of interpretation, or misspecified models. These errors
cannot be readily quantified, We guard against data errors through a variety
of data cleaning procedures and consistency checks, as described in Appendix
B. We attempt to check our interpretation through tests of the extensive
theoretical models developed in Appendix D. We rely on randomized assignment
acrogs programs to provide direct estimates of differences in outcome, inde-
pendent of behavioral models. The major caveat here is the possibility that
the Demomstration might not provide good estimates of long~term effects asso-
cisted with changes in the composition of participating landlords and/or

ecological effects as discussed in Appendix D..

Finally, we are often concerned to see whether results vary across
PHAs. First, if there are significant differences among PHAs we definitely

! gsince this includes the errors

want to look at the "total standard errcr,'
arising from sampling PHAs. On the other hand, if there are no significant
differences across PHAs, then we can simply consider the within-PHA standard
error, since the results would not depend on which PHAs were chosen for the
sample. This may be especially important in this analysis, since we have a

very large sample of individualg but only a small sample of PHAg,

More generally, a finding of variation in outcomes across PHAs sug-
gests further investigation. In the case of Table F.l, for example, the lack
of significant variation in the difference between the programs across PHAs
suggests that the program effect is independent of site-level factors such as,
for example, rental market tightness. On the other hand, the significant

variation across PHAs in the number of issuances per recipient in each program
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suggests that success rates themselves are influenced by site-level factors of

some sort, (though these may include differences in the proportion of the asite

population falling into various demographic groups).
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TABLE F.1
(TABLE 3.1)

COMPARISON OF SBUCCESS RATES IN THE TWO PROGRAMS

Mean issuances per recipient
Within~PHA standard error
Total standard error

F=statistic for variation
across PHAs

Implied success rate?

v
W%
t

8ignificant at 0.01 level
Significant at 0.05 level
Significant at 0.10 level

Housing
Voucher Certificate t-
Program Program Difference Statistic
1.55 1.64 ~0.09
0.02 0.02 0.03 3.18%¥
D.14 .16 0.03 2.79%%
ST.4d4%*k 51,45%% 0.81 NA
(17,3497) (17,3328) (17,6825)
64.6% 61.0% 3.6 pts 2.79%%

4calculated as the inverse of the mean issuance per recipient.
This is an upward-biased estimate, but the bias must be less than the squared
standard error of estimated mean issuances (see Section C,l1.3 of Appendix C).
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Non-Subunits

Mean issuance per recipient
Within<~PHA standard error
Total standard error

F-gstatistic for variation
across PHAs

Implied success rate?

1

Subunita

Mean issuance per recipient
Within-PHA standard error
Total standard error

F-statistic for variatiom
across PHAs

Implied success rate?

Comparison of Groups‘

F=statistic for difference

across groups

- . TABLE F.2
{TABLE 3.4)

SUCCESS RATES BY SUBUNIT
Housing
Youcher Certificate . £
Program ‘ Program Difference Statistic
1.52 1.60 -0.09 _
0.02 0.03 0.03 | 2.66%%
0.12 _0.14 " 0.04 2.24%
34,19%% 31,46%% 0.82
(16,2615)  (16,2502)  (16,5117)
65.9% 62.3% 3.6 pts
1058 - 1065 -0-0?
0.04 0.05 0.07 1,10
0.24 0.26 0,07 1.10
25.30%% . 29,15% 0.25
{16,807) (16,759) (16,1566)
| 63.2% 60.4% . 2.8 pts -
1,52 0,70 0.03

(1,3422) (1

** = Significant at 0.0l level
* = Significant at 0,05 level
T = Significant at 0.10 level

,3261)  (1,6683)

8Calculated as the inverse of the mean issuance per recipient. This
is an upward-biased estimate, but the bias must be less than the squared
standard error of estimated mean issuances (see Section C.1.3 of Appendix C).
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TABLE F.3
{TABLE 3.4 CONT.)

SUCCESS RATES BY PRE-PROGRAM UNIT ADEQUACY

Adequate

Mean issuance.per recipient

Within-PHA standard error
Total standard error

F~statistic for variation
across PHAs

Implied success rated

Moderately Inadequate

Mean 1ssuance per recipient
Within-PHA standard error
Total standard error

F-atatistic for variation
across PHAs

Implied success rate?

Severely Inadequate

Mean 14suance per recipient
Withi:n~PHA standard error
Total standard error

F-statistic for variation
across PHAs

Implied success rated

Comparison of Groups

F-statistic for difference

across groups

PR

L

—

(Exluding subunits)

%% = Significant at 0.0l level

* = 8ignificant at 0.05 level

t = Significant at 0.10 level

2Calculated as the inverse of the mean issuance per recipient.

1s an upward-blased estimate, but the bias must be less than the squared
standard error of estimated mean 1ssuances {see Section C.l.3 of Appendix C).
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Housing , .
Voucher Certificate t-
Program .. Program Difference Statistic
. 1.35 1.43 -0.08 .
0.02  0.02 0.03 3.101%%
10.05 0.07 0.04 C1.98%
11.84%% 13,77%% 2.02%% “
(16,1955)  (16,1895)  (16,3850) -
74.2% 69.9% s 4.2 pts ¢
1.59 1,59 -0.00 _
0.05 0.09 0.10 0.04
0.19 0,27 0.17 0.02
Co12.24% g.15%k 2,24%%
(16,282) -(16,245)  (16,527)-
T f62:92 62.7% - =0,2 gt '
2.38 2.62 -0.23 L
0.13 0.13 0.19% 1.25
0.41 0.41 0.19 1.25
6.60%% 6.47%% 0.08
(16,265)  (16,251)  (16,516) .
42 ,0% 38.2% 3.8 pts
305.34%%  409,22%% 5.38%
(2,2502)  (2,2391)  (2,4893) .
This



TABLE F.4
(TABLE 3.4 CONT.)

SUGCCESS RATES BY PRE-PROGRAM OGCUPANCY

Pre—Program QOccupancy Index

At Least Two More Rooms

Mean issuance per recipient
Within~PHA standard ercor
Total standard error

F-statistic for wvariation
across PHAs

Implied success rate?

One More Room

Mean 1ssuance per recipient
Within-PHA standard error
Total standard error

F-statistic for variation
acrogs PHAs

Implied success rate?

No More Rooms

Mean issuance per recipient
Within-PHA standard error
Total standard error

F-statistic for variation
across PHAs

Implied success rate?

Comparison of Groups

F=statistiec for difference

across groups

%

*
]

+H
il

Housing
Voucher

Program

1.47
0.03
0.09

7.94%%
(16,780)

68.12

1.41
0.03
0.10

15,02%*
(16,1146)

71.0%

1.71
G.06
0.22

14.46%*
(16,569)

58.6%

53.60%*
(2,2495)

Significant at 0.0l level
Significant at 0.035 level

Significant at 0.10 level

Certificate t-
Program Difference Statistic
1.49 -0.02
0.03 0.05, 0,37
0.08 0.05 0.32

© 5.51%% 0.70 :
(16,759)  (16,1539)
67.3% 0.8 pts
1.52 -0.11
0.03 0.04 2.72%
0:12 0.04 2.72%%
14.57%% 0.70 '
(16,1089) (16,2215)
65.9% 5.1 prs
1.83 ~0.12
0.07 0.09 1.37
0.30 0.1l 1,18
15 ,05%% 0.76 ‘ .
(16,555)  (16,1124) )
54.6% 4.0 pts
50.23% 3,12
(2,2383)  (2,4878)

8Calculated as the inverse of the mean issuance per recipient, This
is an upward-biased estimate, but the bias must be less than the squared
standard error of estimated mean issuances (see Section C.1.3 of Appendix ).
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TABLE F.5
{TABLE 3.4 CONT.)

SUCCESS RATES BY PRE—-ENROLLMENT RENT

Housing

Voucher Certificate t-
Pre-Enrollment Gross Rent Program Program Difference Statistic
Greater than FMR
Mean issuance per recipient 1.28 1.43 -0.15
Within-PHA standard error p.03 Q.05 0.06 2.58%
Total standard error 0.05 0.08 0.06 2,52%
F-statistic for wvariation 2.34%* 2.36%% 0.54
across DPHAs (16,362) (16,287) (16,644) )
Implied success rated 78.3% 70.1% 8.2 pts
80 to 100% of FMR
Mean issuance per recipient 1,32 1.35 -0.03
Within-PHA standard error " 0.03 ) 0.03 0.04 .85
Total étandard error 0.07 0.1¢ ¢.05 0.68
F-statistic for variation 6,475 7.90%* 1.02 -
across DPHAs {16,625) (16,646) (16,1271)
Implied success rate? T 75.9% ¢ 74.1% 1.8 pts
60 to 80X of FMR
Mean issuance per recipient 1.47 1.58 -0.11
Within-PHA standard error 0.04 0.04 0.06 1.95%
Total standard error 0.15 0.20 0.07 1.53
F-statistic for variation 17.04%% 16.63%% 0.90
across PHAs (16,736) (16,686) (16,1411)
Implied success rate? 68.0% 63.3% 4.8 pts

*% = S8ignificant at 0.01 level
* = Significant at 0.05 level
¥ = Significant at 0.10 level

8Calculated as the inverse of the mean issuance per recipient, This
is an upward-biased estimate, but the bias must be less than the squared
standard error of estimated mean 1ssuances (see Section C.1.3 of ‘Appendix C).
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TABLE F.5 (CONT.)
(TABLE 3.4 CONT,)

- SUCCESS RATES BY PRE-ENROLLMENT RENT

Pre=-Enrolment Oross Rent

40 to 60% of FMR

Mean issuance per-recipient

Within-PHA standard error
Total standard error

F-statistic for variation
across PHAs

Implied success rate?

Less than 40% of FMR

Mesn issuance per recipient

Within~PHA standard error
Total standard error

F-gtatistic for variation
across PHAs ’

Implied success rate?

Comparison of Groups

F-statistic for difference

across groups

¥

%
]

++
1]

#Calculated’ as the inverse of the mean issuance per recipient. This

Significant at 0.0l level
Significant at 0.05 level

Significant at 0.10 level

Housing
Voucher Certificate
Program Program
1.67 1.82
0.07 0.11
0.29 0.42
12,63%*% 10.38%*
(16,396) {16,358)
59.7% 54,9%
1.63 1.57
0.06 0.06
0.21 0.13
18,94%% 7.02%%
61.5 63.5
157 ,5Q%#% 90,17
(4,2359) (4,2242)

4

Difference

t-—
Statistic

~0.15
0.13 -
0.24
2.,03%*

(16,754)

4,8 pts

'0.06
0.08
0.26
9.07%%

-2.3 pts

11,21%=

(4,4601)

+

1.10
0.60

*

is an upward-blased estimate, but the bias must be less than the squared
standard error of estimated mean issuances (see Section C.1.3 of Appendix C).
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TABLE F.6
(TABLE 3.8)

SUCCESS RATES BY INTENTION TO MOVE OR STAY

Intend to 3tay

Mean isguance per recipient
Within-PHA standard error
Total standard error

F=-gtatigtic for variation
across PHAs

Implied success rate?

Intend to Move

Mean issuance per recipient
Within-PHA standard error
Total standard error

F=-statisti¢c for wvariation
across PHAs

Implied success rate?

Not Sure

Mean isguance per recipient
Within-PHA standard error
Total standard error

F-statistic for variation
across PHAs

Implied success rate®

Comparison of Groups

F-statistic for difference

ACTOSS Eroups

Housing
Voucher

Program

1,23
0.02
0.04

T.81lw*
(16,1204

81.4%

1.70%
0.03
0.24

62.50%%
{16,2139)

58.7%

1.48%
0.10
0.13

0.84
(16,53)

67.5%

189.16%¥
{2,3396)

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

Apgiculated as the inverse of the mean issuance per recipient.

Certificate t-
Program Difference Statistic
1.31% -0.08 pts
0.02 0.03 3.27%%
0.05 0.03 2.50%
6.09%%* 1.46

(16,1115)  (16,2313)
76.1% 5.3 pts
1.81% -0.10 pts
0.04 0.05 2.16%
0.28 0.06 1.64%
53.49%% 1,20
(16,2035) (16,4174)
55.3% 3.4 pts
1.31% 0.17 pts
0.06 0.12 1.5C
0.08 C.l4 1.24
0.96 1.71%
{16,79) (16,132)
76.6% -3.0 pts

129.37%% 2,98%

(2,3229) (2,6625)

This

is an upward-biased estimate, but the bias must be less than the squared
standard error of estimated mean issuances (see Section C.1.3 of Appendix C).
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TABLE 'F.7
(TABLE 3.8 CONT.) .

PERCENT OF RECIPIENTS QUALIFYING BY MOVING

Intend to Stay

Mean

Within<-PHA standard error
Toral standard error
x—statistic for variation

across PHAs

Intend to Move

Mean

Within-PHA standard error
Total standard error
x—statistic for variation
across PHAs

Not Sure

Mean

Within-PHA standard error
Total standard error

x~statistic for variation
across PHAs

*%

il

*
]

+
[}

Significant at 0.0l level
Significant at 0,05 level
Significant at 0.10 level

Housing
Voucher Certificate t-
Program Program Difference Statistic
16.7% 18.4% -1.7 pts
I.1 1.1 1.6 1.09
2.7 3.2 1.6 1.09
103, 14%% 118.52%* 9.99 -
89.8% 88.3% - 1.5 pts -
¢.6 . 0.7 0.9 - 1.56
2.3 2.4 ' 1.2 1.25
200,5?** 185 .48%* 22.06
39.6% 47.6% -8.1 pts
5.0 4.4 . . 6.6 : 1.21
7.6 . 6.4 - 10.3 0.78 _
20.79% . 24.05% 18.53 )
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TABRLE F.8
(TABLE 3.9)

SUCCESS RATES FOR ENROLLEES INTENDING TO STAY BY

PRE-ENROLLMENT HOUSING ADEQUACY

Pre—Program Unit Rated:

Adequate

Mean issuance per recipient
Within=-PHA standard error
Total standard error

F-statistic for variation
across PHAs

Implied success rated

Moderately Inadegquate

Mean issuance per recipient
Within-PHA standard error
Total standard error

F-~statistic for wvariation
across PHAs

Implied success rate?

Severely Inadequate

Mean issuance per recipient
Within-PHA standazrd error
Total standard error

F-statistie for variatiom
across PHAs

Implied success rate?

Comparison of Groups

F-statistic for difference

acrogs groups

(Excluding subunitas)

Housing

Voucher Certificate t=
Program Program Difference Statistic
1.19 1.28 -0.09
0.02 0.02 0.03 3.50%*
0.04 0.05 0.03 - 3,25%%
6.00%¥ 5.08%% 0.88

(16,1058) (16,964) (16,2022)

83.7% 77.9% 5.8 pts
1.20 1.30 -0.11
0.05 0.08 0.09 1.14
0.07 .12 0.16 0.66
0.76 1.61 4,10%*

(16,41) (16,37} (16,78)

83.4% 76.7% 6.8 pts
1.54 1.48 0.05
0.18 0.14 0.23 0.23
0.23 0.17 " D.26 ¢.20
0.48 0.38 0.63 o

(16,20) (16,37} (16,57)

65.1% 67.4% -2.3 pts

26.,10%% 8.97%% 2,10

(2,1119) (2,1038) (2,2157)

#% = Significant at 0.01 level
* = Significant at 0.05 level
t = Significant at 0.10 level

3Calculated as the inverse of the mean issuance per recipient. This
is an upward-biased estimate, but the bias must be less than the squared
standard error of estimated mean issuances (see Section C.l.3 of Appendix C).
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TABLE F.9
(TABLE 3.9 CONT.)

SUCCESS RATES FOR ENROLLEES INTENDING TO STAY BY
PRE-ENROLLMENT OCCUPANCY
(Excluding subunits)

Housing
Voucher Certificate =
Program Program Difference Statistic
Intend to Stay .
Mean issuance per recipient 1,21 1.29 -0.08
Within-PHA standard error 0.02 0.03 0.04 2.02%
Total standard error 0.03 0.05 0.04 2.02%
F-gstatistic for variation 2.96% 2.29%% 0.66
across PHAs (16,468) (16,429} {168,97)
Implied success rate? 82.3% 77.4% 4.9 pts
Moderately Inadequate
Mean issuance per recipient 1.17 1.25 -0.08
Within-PHA standard error 0.02 0.02 0.03 2.65%%
Total standard error 0.03 0.05 0.04 2.16%
F-statistic for variation 2.95%% C4.31% 1.32
across PHAs (16,543) (16,506) {16,1049)
Implied success rate® 85.3% 79.9% 5.4 pts
Severely Inadequate
Mean issuance per recipient 1.22 1.32 -0.10
Within-PHA standard error 0.05 0.06 0.08 1.35
Total standard error 0.08 0.13 0.12 0.88
F-statistic for variation 1.58 2.95%% 1.36% )
across PHAs (16,72) {16,69) (16,141)
Implied success rate? 81.9% 75.6% 6.3 pts
Comparison of Groups
F-statistic for difference 3.85% 3.20% 0.15
acToss groups (2,1083) (2,1004) (2,2087)

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

o

ke
*
%

8Calculated as the inverse of the mean issuance per recipient. This
is an upward-biased estimate, but the bias must be less than the squared
standard error of estimated mean issuances {see Section {.l.3 of Appendix C).
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TABLE -F.10
{TABLE 3.9 CONT.)

SUCCESS RATES FOR ENROLLEES INTENDING TOQ STAY BY

PRE-PROGRAM GROSS RENT

(Excluding subunits)

Housing
Voucher
-, Program,

Greater than 80% of FMR
Mean 1sguance per reciplent 1.19
Within=-PHA standard error 0.02
Total standard error 0.04
F-statistic for variation 4,68%%
across PHAs (16,721)
Implied success rate? 83.8%
60 to 80% of FMR
Mean issuance per recipient 1.20
Within-PHA standard error 0.03
Total standard error 0.05
F-statistic for variation 2.51%%
across PHAs (16,272)
Implied success rate? 83.2%
Less than or equal to 60% of FMR
Mean issuance per recipient 1.26
Within-PHA standard error 0.06
Total standard error 0.67
F-statistic for variation 0.89
across PHAg (16,72)
Implied success rate? 79.6%
Comparison of Groups
F-gtatigtic for difference 2.42¢%
ACrUSS groups X (2,1065)

%% = Significant at 0.0l level
* = Significant at 0.05 level
T = Significant at 0.10 level

Certificate -

Program

Difference Statistic

1.28
0.03
0.05

3.34%%
(16,667)

78.2%

1.26
0.04
0.08

3.33%*
(16,243)

79.5%

1.31
0.06
0.08

1.49
(16,73)

76.1%

0.91
(2,983)

0.08
0.03 2-67* i

0.04 1.89%

1.11
(16,1388)

5.3 pts

-0 -06
§.05 1,19
0.06 _0.98

0.77
(16,515)

3.8 pts

-0106
0.08 0.70
0.11 0.50

2.95%%
(16,145}

3.5 pts .

0.48
(2,2048}

-~

#Calculated as the inverse of the mean issuance per recipient. This
19 an upward-biased estimate, but the bias must be less than the squared.
standard error of estimated mean igsuances (see Section C.l.3 of Appendix C).
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TABLE F.11
(TABLE 3.10)

SUCCESS RATES FOR ENRCLLEES INTENDING TO MOVE BY PRE-PROGRAM ADEQUACY
; (Excluding subunits)

Housing
Voucher Certificate -
Program Program Difference Statistic
Intend to Stay
Mean issuance per recipient 1.51 1.57 -0.05
Within-PHA standard error 0.04 0.04 0.05 1.04
Total standard error 0.11 0.14 0.07 0.75
F-statistic for variation 11,82%*%* 15.68+* 1.56%
across PHAs (16,789) (16,778) (16,1547}
Implied success rate? 66.1% 63.8% 2.3 pts
Moderately Inadequate
Mean issusance per recipient 1.61 1.61 0.00 T
Within-PHA standard error 0.07 0.10 . 0.13 0.02
Total standard error 0.22 .33 0.24 0.01
F-statistic for variation 7.92%% 8.92%* 2.67
across PHAs (16,209) (16,176} {16,385)*=
Implied success rate? 61.9% 62.0% -0.1 pts
Severely Inadegquate
Mean issuance per recipient 2.44 2.85 -0.41
Within-PHA standard error 0.19 0.17 0.25 1.61
Total standard error 0.49 0.51 0.25 1.61
F-statistic for variat:ion 4 45%% 6.009%%x 0.03
across PHAs (16,223) (16,193) (16,416) '
Implied success rate? 41,1% 35.1% 5.9 pts '
Comparison of Groups
F-statistic for difference 88.20%* 19G.16%* 7.78%*
across groups (2,1201) {(2,1147) (2,2348)

** = Significant at 0.0l level
* = Significant at 0.05 level
f = Significant at 0.10 level

8Calculated as the inverse of the mean issuance per recipient.

This

is an upward-biased estimate, but the bias must be less than the squared
standard error of estimated mean issuances (see Section C.l.3 of Appendix C).
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TABLE F.12
{TABLE 3.10 CONT.)

SUCGCESS RATES FOR ENROLLEES INTENDING TO MOVE BY PRE-PROGRAM COCCUPANCY

(Excluding subunits)

Housing

Rooms Compared with Voucher Certificate t-
Required Number of Bedrooms Program Program Difference Statistic
At Least 2 Extra Rooms "
Mean issuance per recipient 1.79 1.68 0.11
Within-PHA stand&rd erroér 0.09 0.07 0.11 0,94
Total standard error 0.24 .23 0.12 0.91
F-statistic for variation 5,8 1%% 9,20%% 0.48
across PHAs {16,232) (16,241) (16,473)
Implied success rate? 55.9% 59.5% -3.6 pts
One Extra Room
Mean issuance per recipient 1.57 1.72 -0.15
Within-PHA standard error 0.06 0.06 0.08 1.88%
Total standard error 0.21 .22 .08 1,88%
F-statistic for variation 11.08%= 14.54%% 0.29
across PHAs (16,516} (16,466) (16,982)
Implied success rate? 63.8% 58.1% 5.7 pts
No Extra Rooms
Mean issuance per recipient 1.77 1.92 -0,15
Within—-PHA standard error 0.08 0.09 0.12 1.24
Total standard error 0.27 0.36 0.13 1.19
F-statistic for var:ation 10,69%% 12.78%% 0.50
across PHAs (16,447) (16,439) (16,886)
Implied success rate? 56.5% 52.0% 4.4 pts
Comparison of Groups
F-statistic for difference 7.58%% 7o 19%* 3.74%
across groups (2,1195) (2,1146) (2,2341)
** = Significant at 0.01 level
# = Significant at 0.0% level
T = Significant at 0.10 level

8Calculated as the inverse of the mean issuance per recipient. This

is an upward-biased estimate, but the bilas must be less than the squared
standard error of estimated mean issuances (gee Section C.1.3 of Appendix C).
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TABLE F.13
(TABLE 3.10 CONT.)

SUCCESS RATES FOR ENROLLEES INTENDING: TO MOVE BY PRE-PROGRAM GROSS RENT

(Excluding subunits)

17 e

- ' Housing O B
- Voucher Certificate - t-

Pre-Program Gross Rent Program Program Difference Statistic
Greater than FMR t
Mean isguance per recipient 1.49 1.60 -0.12
Within-PHA standard error - 0.12 0.13 0.18 0.66
Total standard error 0.17 d.21 .20 0.59
F~statistic for variation 1.42 1.50 0.98 ‘

across PHAs , (16,50) (16,36) (16,86)
Implied success rate? 67.2% 62.3% 4.9 pts
80 to 100% of FMR “
Mean issuance per recipient 1.55 1.62 =-0.06
Within-PHA standard error ¢.07 0.08 Q.11 0.60
Total standard error “Q.l6 - 0.19 0.11 0.57
F-statistic for variation 3.24%% 4,01%% 0.39

across PHAs (16,148) (16,164) (16,312) “1.
Implied success rate? 64.5% 61.9% 2.6 pts
60 to 80X of FMR
Mean issuance per recipient 1.64 1.78 -0.14 I
Within-PHA standard error 0.06 G.08 0.10 1.45
Total standard error 0.25 0.30 0.10 1.435
F-statistic for variation 14,05%% 11.55%* 0.33 ’

across PHAs (16,391) (16,361) (16,752)
Implied success rate? 61.1%" 56.2% 5.0 pts
40 to BDX of FMR
Mean issuance per recirplent 1.73 1.79 -0.06
¥ithin-PHA standard error £.10 0.12 0.15 0.41
Tortal standard error 0.34 0.47 .30 0.20
F-statistie for variation 9,74%% 13.25%%* 2.62%%

across PHAs (16,286) (16,254) (16,540)
Implied success rate® 57.9% 55.9% 2.0 pts
Less than or equal to
40% of FMR
Mean 1ssuance per recipient 1.60 1.60 -0.01
Within-PHA standard error 0.06 0.06 0.08 .11
Total standard error 0.18 0.15 0.26 Q.04
F~gtatistic for variation 13,79%%* 8.17%% 7.02%%

across PHAs {16,224) {16,234) (16,458)
Implied success rate? 62.7% 62.3% G.4 pts
Comparison of Groups
F-statistic for difference 9.1e%* 9.48%% 1.96%
across groups {4,1099) (4,1649) (4,2148)

¥ = Sign:ficant at 0,10 level

*¥* = S gm ficant at 0.0 level * = Significant at 0,05 lavel

dCalculated as the inverse of the mean issuance per recipient. This
is an upward-biased estimate, but the bias must be less than the squared

standard error of estimated mean issuances (see Section C.1.3 of Appendix C).
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TABLE F.l4
{TABLE 3.14)

SUCCESS RATES FOR ENROLLEES ISSUED HOUSING VOQUCHERS OR CERTIFICATES
DURING PERIODS WHEN PAYMENT STANDARDS AND FMRs WERE THE SAME

Housing
Voucher Certificate t-
Program Program Difference Statistic
Mean issuances per recipient 1.35 1.68 -0.13
Within-PHA standard error 0.02 0.03 .03 3.81%*
Total standard error 0.14 0.1l6 0.06 2,25%
F-statistic for variation 58, 46%% 53.26%% 1.30
across PHAs - (16,2821) (16,2580} (16,5401)
Implied success rate? 64,47 59.5% 4.9 pts

*% = Gignificant at 0.0l level
* = Sjignificant at 0.05 level
f = Significant at 0.10 level

3Calculated as the inverse of the mean issuance per recipient.
This 1s an upward-biased estimate, but the bias must be less than the squared
standard error of estimated mean issuances (see Section C.1.3 of Appendix C).
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TABLE F.15
(TABLE 3.15}

COMPARISON OF RECIPIENT TERMINATION RATES IN THE TWO PROGRAMS

Housing
Voucher,. Certificate t-
Program Program Difference Statistic?®
Mean 11.0% 11.1% -0.1 pts
Within-PHA standard error 0.9 pts 0.9 pts 1.3 pts 0.08
Total standard error 1.4 pts 1.5 pts 1.4 pts D.08
Chi-squared statistic 69, 34%% 54 .95%%* 15.29
for variation (173 (17> {17)

across PHAs

%k = Significant at 0.01 level
¥ = Significant at 0.05 level
t = Significant at 0.10 level
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TABLE F.l6
(TABLE- 4,.1)

_ COMPARISON OF GROSS RENTS IN THE TWO PROGRAMS

Housing
Voucher - Certificate -

Pre-Program Gross Rents Program - Program Difference Statistic
Mean 283.59 274,48 9,11
Within=-PHA standard error 2.48 2.45 3.49 2.61%¥"°
Total standard error 15.05 15.67 3.57 2,55%%
F-statistic for variation 37.37%% 41.45%% 1.04

across PHAs (17,3430) (17,3260) (17,6690)

Initial Recient Gross Rents
Mean 463.03 436.60 26.43
Within-PHA standard error 1.25 0.90 1.54 17 . 13%
Total standard error 18.49 17.21 3.78 7 .00
F-~statistic for wvariation 218.65%% 378.92%% 6.05%%
across PHAs (17,3497)  (17,3327) (17,6824}

Change in Gross Rent?
Mean 179,22 162.14 17.08
1

Within-PHA standard error 2.87 2.60 3.73 4 ,58%%
Total standard error 17.99 17.87 4,00 4 2Tk
F-statistic for variation 50.73 % 51.13%* 1.30

across PHAs (17,3430) (17,3259) {(17,6689)

¥% = Significant at 0.01 level

* = Significant at 0.0) level

t = Significant at 0.10 level

8Change figures may differ slightly from the difference in pre and

post means due to missing values.
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TABLE F,17
(TABLE 4.2)

COMPARISON OF GROSS RENTS IN THE TWOQ PROGRAMS

FOR RECIPIENTS PAYING :FULL RENT BOTH BEFORE AND AFTER-BECOMING RECIPIENTS

Pre-Program Gross Rents

Hean
Within-PHA standard error
Total standard error

F-statistic for wvariation
across PHAs

&

Recipient Gross Rents

Mean
Within~PHA standard error

Total standard errdr

F=statistic for wvariation
across PHAs

Change in Gross Rent?

Mean
Within-BHA standard error
Total standard error

F-statistic for wvariation
across PHAs

oo
Ik mn

Housing

Voucherﬁ"Certificate t-

Program = Program Difference Statistic
341.84 333.29 8.56

2.43 2.41 3.42 2.50%

13.52 13,27 4,33 1.89%

31.25%% . 32,08%*% 1.63%

(17,2230)  (17,2084)  (17,4314)

463.59 434.36 29.23
1.60 J1.16 1,98 14.76%%
18.61 17.32 3.96 7.38%
135.62%%  235,60%¥ &, 729

(17,2262) (17,2110) (17,4372)

121.34 100.71 20.63

2.66 2.54 © 3.68 5.61
15,24 12.65 5.24 3.93
T 38,24%% 29, 79+ 3.01%%

(17,2230)  (17,2084)  (17,4314)

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

aChange fzgures may not equal the difference between pre and post
figures dué to missing values.
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TABLE F.18
(TABLE 4.2 CONT.)

COMPARISON OF GROSS RENTS IN THE TWO PROCRAMS

- FOR RECIPIENTS PAYING LESS THAN FULL RENT

Pre—-Program Gross Rents

Mean
Within-PHA standard error
Total standard error

F-statistic for variation
across PHAs

Recipient Gross Rents

Mean
Within~PHA standard error

Total standard error

F-statistic for variatien

across PHAs

Change in Gross Rent?

Mean
Within=PHA standard error
Total standard error:

FP-statistic for varlatlon
across PHAs ’

Houaingf ]
Voucher Certificate t- -
Program - Program Difference Statistic”
176.98 173.41 3.57
3.79 3.89 5.43 0.66
15.31 13.85 6.68 0.53
16,92%% 12,75%% 1.51%
(17,1136}  {(17,1112) (17,2248)
'462.03 440,39 21,64
1.95 1.35 2.37 g 1% -
i _
19.02 17.56 5,68 3.81%%
93.15%% 164, 19%+ 4. 71%% )
(17,1171)  {(17,1152)  {(17,2323)
285.16 267.81 17.35
4.29 4,13 5.95 2.,92%%
19547 18.96 7.64 2.27%
22.70 21,59%%* 1.41
(17,1136) (17,1111}  (17,2247)

*¥ = gignificant at 0.01 level
* = Signifiecgnt at 0.05 level
t = Significant at 0.10 level

AChange flgures may not equal the difference between pre and post

figures due to missing values.
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TABLE F.19
{TABLE 4.2 CONT.)

F-STATISTICS FOR SIGNIFICANCE OF DIFFERENCE BETWEEN OUTCOMES
FOR RECIPIENTS WHO DID AND DID NOT PAY FULL RENTS

P

Housing
Voucher Certificate
Program Program Difference
Pre-program gross rent 1441, 45%* 1358,24%x 0.66
' (1,3366) (1,3196) (1,6562)
Recipient gross rent 0.31 10,03%* 4.98%
(1,3433) (1,3262) (1,6695)
Change in gross tent 11533.97%* 1329.79%% 0.24
: {1,3366) (1,3195) - 1,6561)
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" TABLE F.20°
(TABLE 4.3)
PERCENT OF RECIPIENTS WHO MOVE FROM
THEIR PRE-PROGRAM UNITS

fud FRLE

Housing

Voucher Certificate t-
- ' ) Program Program Difference Statistic
Mean 63.2% 63.1% 0.0 pts
Within-PHA standard error 0.8 pts 0.8 pts 1.1 pts 0.10
Total standard error 4.7 pts 5.1 pts 1.4 pts 0.08
F~statistic for variation 488.91%%  520,52w 23. 6%t
across PHAs (172 17 (17)

f

%% = Significant at 0.0l level
* = Gignificant at 0.05 level
1 = Significant at 0.10 level
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TABLE F.21
(TABLE 4.3" CONT.)

COMPARISON OF RECIPIENT RENTS IN THE TWO PROGRAMS
FOR RECIPIENTS WHO MOVE FROM THEIR PRE-PROGRAM UNITS

Housing s

Voucher Certificate t-
Pre-Program Gross Rents Program _  Program Difference Statistic
Mean 237.14 229.04 8.09
Within~-PHA standard error 3.14 3.19 4,48 1.81%
Total standard error 14,29 14,50 4.48 1.811_
F-statistic for variation 22.35%% | 21.83%x 0.64
across PHAs (17,2084}  (17,1991)  (17,4075) = _ = °
Recipient Gross Rents . -
Mean ‘ 493.02 459,94 33.07
Within-PHA standard error 1.49 . 0.96 1.77 18, 69%%
Total standard error 20,17 , 17.53 5.33 5.98%%,
F-statistic for variation 187.42%% ,  349.49%% 7.58¥%*
across PHAs (17,2139)  (17,2047)  (17,4186)
Change in Gross Rent? .
Mean 255.77 231.13 24,64 -
Within-PHA standard error 3.32 L 3.32 4.70 5,425%*
Total standard error 13,52 [ 12.54 5.17 4,77
F-statistic for variation 18.06%% 15,07%* 1.25
across PHAs . (17,2084 (17,1991) (17,4075)

wH

= Significant at 0.0l lewvel
* = Significant at 0.05 level
t = Significant at 0.10 level

8Change figures may not equal the difference between. pre and post
figures due to misging values. i ’
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"'TABLE F.22
{TABLE 4.3 CONT.)

COMPARISON OF RECIPIENT RENTS IN THE TWO PROGRAMS

FOR RECIPIENTS WHO STAY IN THEIR PRE-PROGRAM UNITS

Pre~Program Gross Bents

Mean
Within-PHA standard erreor
Total standard error

F-statistic for variation
across PHAs

Initial Recient Gross Rents

Mean
Within-PHA standard error
Totael standard error

F~statistic for variation
acrogs PHAs

Change in Gross Rent?

Mean
Within-PHA standard errorv
Total standard error

P=statistic for wvariation
across PHAs

Housiﬁg
Voucher Certificate . P
Program Program  Difference ' Statistic
362.21 350.84 11,36 -
2,80 2.74 3.92 2.90%¥
9.71 10.20 6.85 1.66%
11,33% 15,49% 3.40%% o
(17,1281)  (17,1206)  (17,2487)
411.59 396,72 14.87 -
2.05 1.61 © 2.60 5.,71%%
14.10 14,97 4.29 3,46
46, 84 86.50%* 3.06%%* ‘
(17,1293)  (17,1217) {(17,2510)
49,69 46,15 3,54
2.57 2.61 3.66 0.97
8.98 8.38 5.52° 0.64
13,29%% 13.08%x 2.80%x
(17,1281) _(17,1205) (17,2486)

*% = Significant at 0.0l level
* = Significant at 0.05 level
1 = Significant at 0.10 level

8Change figures may not equal the difference betweén pre and post
figures due to missing values.
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TABLE F.23
(TABLE 4.3 CONT.)

F~STATISTICS FOR DIFFERENCES BETWEEN MOVERS AND STAYERS

Housing
- Voucher Certificate
Program Program Difference
Pre-program gross rent 752.58%% 698, 23%* 0.25
(1,3365) (1,3197) (1,6562)
Recipient gross rent 10006.,29%* 1245 ,05%* 33,07%%
(1,3432) (1,3264) (1,6696)
Change in grosg rent 1948 .53%» 1554 ,54%* 10,15%%
{1,3365) (1,3196) (1,6561)

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

wox i
nonn
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TABLE F.24
(TABLE 4.4)

MOBILITY AND FULL RENT

Housing
Voucher
Program
Percent of recipients who
moved and paid full rent
Mean" 33.9%
Within-PHA standard error G.8
Total standard error 2.6
xz-statistic for variation 163,50%*
across PHAs
Percent of vecipients who
moved and did not pay full rent
Mean 29.3%
Within-PHA standard error 0.8
Total standard error 2.8
x2~statistic for variation 202.,03%*
across PHAs
Percent of recipients who
stayed and paid full rent
Mean 30.52
Within-PHA standard error 0.8
Total standard error 3.8
x2~statistic for variation 340.06%%

across PHAs

Percent of recipients who

stayed and did not pay full rent

Mean 6.3%
Within-PHA standard error 0.4
Tetal standard error 1.2
xz-statistic for variation 115,89%%

across PHAs

Significant at 0.01 level
Significant at 0.05 lewvel
Significant at 0.10 Level

*%
*
I
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Certificate L=
Program Difference Statistic
32.2% 1.7 pts
c.8 l.2 1.41
2.5 1.5 1.13

154, 09%% 27.59*

30.8% -1.6 pts
0.8 1.1 1.38
3.7 1.3 1.19

2764 ,28%* 21.17
30.5% -0.0 pts
0.8 1.1 0.06
4,2 1.1 0.06

402 ,08%* 16.00
6.4% -0.0 pts
0.4 0.6 0.08
0.9 0.9 0.05
17.92%% 35.63%«



TABLE F.25
{TABLE 4.4 CONT.)

RECIPIENT RENTS FOR RECIPIENTS WHO MOVED AND PAID FULL RENT

Housing

Voucher Certificate t=
Pre—Program Gross Rents Program Program Difference Statistic
Mean " 310.06 305.19 4.87 b
Within-PHA stanéard error 3.52 3.62 5.05 0.96
Total standard error 15.26 15,02 5.30 0.92
F-statistic for variation 20.90%¥% 17.66%% 1.0l
across PHAs (16,1108)  (16,1025) -(16,2133) -
Initial Recient Gross Rents |
Mean 506,60 468,40 38.20
Within-PHA standard error 2.07 1.34 2.46 15.51%
Total standard error 21.67 ‘ 18.12 6.95 5.50%%
F-statistic for variation 110.28%%  193,29%* 5.36%%
across PHAs . (16,1134) (16,1046) (16,2180)
Change in Gross Rent? ’
HMean 186.12 - 163,42 32.70
Within~PHA standard error ©3.80 3.79 5.36 6, 10%w
Total standard error 13.90 10.84 7.83 4. 18%%
F-statistic for variation 15.54%% 8.93%% 2,57%F J

across PHAs (16,1108) (1,1205) (1,2133)

Significant at 0.01 level
Significant at 0.05 level .

i
k4
T = Significant at 0.10 level

LI |

4change figures may not equal the difference between pre and post
figures due to missing .values. . -
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"TABLE F.26
(TABLE. 4.4 "CONT.)

- o RECIPIENT, RENTS FOR RECIPIENTS WHO MOVED

Pre-Program Gross Rents

Mean

Within~-PHA standard error

Total standard error

F-statistic for wvariation -

across PHAs

Initial Recient Gross Rents

AND DID NOT PAY FULL RENT

Mean
Within—-PHA standard error
Total standard error

F-statistic for variation
across PHAs

Change in Gross Rent?

Mean

Within-PHA standard error

Total standard error

F-statistic for variation
across PHAs

# % F

Kt oin

Significant at 0.0l level
Significant at 0.05 level
Significant at 0.10 level

-

- Housing
Voucher, Certificate -~ - L= ..
Program Program  Difference Statistic
152,88 149,35 3.53
4,04 T4,11 5.76 0.61 .
13,39 11.43 5.76 0.61
13,13%% 8.68¥%* 0.96
(16,914) . (16,905) (16,1819)
477.27 451.05 26.22
2.05 1.35 2.46 10.67%%*
18.67 17.07 5.80 4, 52%%
T 84,23 162,53%* 5.16%%
(16,943) (16,940) (16,1883)
324,25 302.66 21.60
4,49 4.28 6.20 3.48%¥*
14,44 13.47 6.41 3.37%x
11.58%% - 10,43%% 1.01
{16,914) (16,905} (16,1819)

4Change figures may not equal the difference.between pre and post

figures due to missing values,

APP-3G7




TABLE F.27
(TABLE 4.4 CONT.)

F=STATISTICS FOR DIFFERENCES IN RENTS FOR RECIPIENTS WHO MOVE
BETWEEN THOSE WHQ DID AND DID NOT PAY FULL RENT

[QRQQ] format?

Housing

Voucher Certificate

Program Program Difference
Pre-program gross rent B71.44%% 8D3.59%% 0.03

{1,2022) (1,1930) {1,3952)
Recipient gross rent 88.94%* 78.87% 10.41%%

(1,2077) (1,1986) (1,4063)
Change in gross rent 480, 10%* 582,70%% 1.82

(1,20220 (1,1930) (1,3952)

*%* = Significant at 0.0l level
* = Significant at 0,05 level “t
t = Significant at 0.10 level
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TABLE F.28
{TABLE 4.5)

RECIPIENT RENTS FOR RECIPfENTS WHO STAYED IN THEIR

PRE-ENROLLMENT UNIT AND PAID FULL RENT

Pre~Program Groas Rents

Mean
Within-PHA standard error
Total standard error

F~statistic for variation
across PHAs

Initial Recient Gross Rents

Mean
Within-PHA standard error
Total standard error

F-statistic for variation
across PHAs

Change in Gross Rent?3

Mean
Within-PHA standard error
Total standard error

F-gtatistic for variation
across PHAs

Housing
Voucher Certificate t-
Program Program Difference Statistic
376.47 362,91 13.55
2.69 2.55 3.71 365w
10.35 11,06 5.90 2.30%
14.,02%* 20.02¥% 2.,73%
(16,1058) (16,998)  (16,2056)
415.72 388.38 17.34
2.21 1.68 2.77 6. 26%%
13.79 15.09 4.76 3 B4
39,64%% 78.58%*% 3.13%
(16,1064)  (16,1003) (16,2067)
38,96 35.13 3.83
2,32 2.24 3.22 1.19
T.41 7.09 4.02 0.95
11,59%% 12.68%¥% 2,33%%
(16,1058) (16,998) (16,2056)

*¥% = Significant at 0.0l level
% = Significant at (.05 level
t = Significant at 0.10 level

&Change figures may not equal the difference between pre and post

figures due to missing values.
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TABLE F.29
{TABLE 4,5 CONT.)

RECIPIENT RENTS FOR THOSE WHO :STAYED IN TEEIR PRE-ENROQLLMENT

UNITS AND DID NOT PAY FULL RENT

Pre-Program Gross Rents

Mean
Within~PHA standard error
Total standard error

F~statistic for variation
dacross. PHAs

Initial Recient Gross Rents

Mean
Within-PEA standard error
Total standard error

F-statistic for variation
across PHAs

Change in Gross Rent?

Mean
Within-PHA standard error
Total standard error

F-statistic for variation
across PHAs

*% = Significant at 0.0l level
* = Significant at 0.05 level
1 = Significant at 0.10 level

8Change figures may not equal the

figures due to missing values.

Housing
Voucher

Program
291.20

8.09
13.34

2.81%
(16,183)

391.74
5.16
20.50

13.67%%
(16,188)

20.44

6.66%%
(16,183)

Certificate [
Program Difference Statistic
292,73 -1.53
7.74 11.20 0.14
14.27 12.44 Y
3.53%% 1,79%%
{16,164) (16,347)
388.51 3.13 :
4.19 . " 6.64 0.47
17.85 19.46 .0.16
17.83%% 17.70%%
(16,169) (16,357)
98.95 2.35
7.97 11.19 0.21
20.36 19,37 0.12
6,31 4,85%%
(16,163) (16,346)

difference between pre and post
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TABLE F.30
(TABLE 4.5 CONT.)

'F-STATISTICS FOR DIFFERENCES IN .RENTS FOR RECIPIENTS WHO
STAYED IN THIER PRE-ENROLLMENT UNIT AND PAID FULL RENT

Housing

Voucher Certificate _

Program Program Difference
Pre-program gross rent 151,10%% 113,29%% 2,47

(1,1241) (1,1162) (1,2403)
Recipient grosas rent 19.37%* 5.13* 4.08%

(1,1252) (1,1172) (1,2424)
Change in gross rent 104,27%x= 118,35%¥ "0.037

(1,1241) (1,1161) (1,2402)

** = Significant at 0.0l level
* = Bignificant at 0.05 level
1 = Significant at 0,10 level
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TABLE F.31
(TABLE 4.7)

RENTS FOR RECIPIENTS WHO QUALIFIED IN PLACE WITHOUT REPAIRS

Housing

Voucher Certificate t-
Pre-Program Gross Rents Program Program Difference Statistic
Mean 365.92 354.37 11.56
Within-PHA standard error 3.04 3.28 4,47 2.59%
Total standard error 8.86 10.37 6.73 1.72%
F=statistic for variation 7.15%*% 10.93%% 2, 45%%
acrogs PHAg '(16,838) (16,811) (16,1649}
Initial Recient Gross Rents
Mean 504.17 392.47 11.70
Within=-PHA standard error 2.45 1.90 3.10 3.78%%
Total standard error 13.32 13.89 3.13 L3, 73%*
F-statistic for variation 25 ,53%* 49 ,85%% 1.10
acroas PHAs (16,846) {16,817) (16,1663)
Change in Gross Rent?
Mean 38,55 38.86 -0.31
Within—-PHA standard error 2.49 3.09 3.97 0.08
Total standard error 6.80 8.17 6.44 0.05
F-statistic for variation T.13%x 8,98 3.00%%
across PHAs (16,838) (16,811} (16,1649)

*¥% = Significant at 0.0l level
* = Qipnificant at 0,05 level
t = Significant at 0.10 level

3Change figures may not equal the difference between pre and post
figures due to missing values., ) 3
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TABLE F,32
(TABLE 4.7 CONT.)

RENTS FOR RECIPIENTS WHO QUALIFIED IN PLACE WITH REPAIRS

Pre~Program Gross Rents

Mean

Within-PHA standard error

* Total standard error

F-gtatistic for variation
across PHAs

Initial Recient Gross Rents

Mean
Within-PHA standard error
Total standard error

F~gtatistic for variation
across PHAs

Change in Gross-Rent?

Mean
Within-PHA standard error
Total stsndard error

F-statistic for variation
across PHAs

iy 4
®
+

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

Housing

Voucher Certificate t-

Program Program Difference Statistic
355.37 344,84 10,53

5.48 4,82 7.29 l.44

12.21 12.83 9.18 1.15

5.35%% . 8.54%% 2.67%%

(16,395) {16,346) (16,741) :

424.49 404,63 19.85
3.64 2.84 4,62 4, 30%%
16.33 18.36 7.24 C 2L T4
23,45%% 46,21 %% 5.53%% - T

(16,399) (16,350) (16,749)

68.46 59.12 9.34

5.38 4.76 7.18 ¥ 1.30
12.04 10.13 7.18 1.30
6.05%¥ 6.21%% 0.89%x

(16,395)  (16,345)  (16,740)

8Change figures may not equal the difference between pre and post

figures due to missing values.

oo
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TABLE #.33
(TABLE 4.7 CONT.) .

F-STATISTICS FOR DIFFERENCES BETWEEN RECIPIENTS QUALIFYING
IN PLACE WITH AND WITHOUT REPAIRS

Housing

Voucher Certificate

Program Program Difference
Pre«program gross rent 3.22% 2.74% 0.02

{1,1233) (1,1157) (1,2390)
Recipient gross rent 20.79%* 11.83%% 2.00

1,1245) (1,1167) 1,2412)
Change in gross rent 32.78%* 14,97%% . L.70

(1,1233) (1,1156) - {1,2389)

"

% = Significant at 0.0l level
* = Significant at 0.05 level
f = Significant at 0,10 level
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TABLE F.34
{TABLE 4.8)

COMPARISON OF RECIPIENT RENTS AT ANNUAL RECERTIFICATIGON

Thed 3. LI I
.3 i +
at o v

[

K -

Housing - - :
Initial Voucher Certificate t=
Recipient Gross Rents Program Program  Difference Statistic
Mean . $454.86  $429.59 $25.27
Within-PHA standard error 2,12, 1.58 2.65 (9.54%%
Total standard error 18.53 17.49 5.43 4,65%%
F-statiétic for va;iétion 143,32%* 219.01%* 5.78%%
across PHAs i (17,1754) - (17,1598) (17,3352)
Recertification Gross Rents T
Mean $473.37 $450.20 $23.17
Within-PHA standard error 2.22 1.8% 2.89 -~ 8.02%%.
Total standard error 18.73 18.51 5.18  4L47e
F-statistic for variation 128.14%%  196.69%* 4.12%% " '
across PHAs (17,1716) (17,1554) (17,3270)
First Year
Change in Gross Rent®
Mean $18.27 $20.84 $-2.58
Within=-PHA standard error 1.25 1.13 1.69 1,33
Total standard error 3.01 2.91 2.41 1.07
F-statistic for variation 5.05%% 9.30%*% 2.37%%
across PHAsg (17,1716}  (17,1554) (17,3270}

%% = Significant at (.01 level
* = Significant at 0.05 level
I = Significant at 0.10 level

8Change figures may not equal the difference between pre and post

figures due teo missing values.
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TABLE F.35
{TABLE 4.9)

. LR .
PERCENT OF RECIPIENTS WHO MOVE FROM THEIR INITIAL UNIT BY RECERTIFICATION

Housing
Voucher Certificate £-
Program Program Difference Statistic
Mean 16.6% 14,.6% 2.0 pts
Within-PHA standard error 1.2 pts 1.2 pts 1.7 pts 1.15
Total standard error 1.7 pts 2.2 pts 1,7 pts 1.15
Chi-square statistic for 49,06%% 73.61%% 12,90
variation across PHAs (17) (17) (17}

*#* = Significant at 0.0l level
% = Significant at 0.05 level
T = Significant at 0.10 level
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TABLE F.36
(TABLE 4.9 CONT.)

COMPARISON OF RECIPIENT RENTS AT ANNUAL RECERTIFICATION
FOR -RECIPIENTS WHO MOVE

Housing

"Voucher Certificate t-
Initial Recipient Rents Program Program  Difference Statistic
Mean 466,82 430.98 35.85
Within-PHA standard error &.41 3.96 5.93 6.05%*
Total standard error 20.55 17.25 8.75 4. 10%%
F-statistic for variation 49 ,93%% 37.98%% 3.,79%%
across PHAs (17,239) (17,200} (17,439) )
Recertification Rent
Mean 492,53 470.41 22,12
Within-PHA standard error 5.17 3.43 6.20 3 57
Total standard error 20.83 22.39 13.47 1.64%
F-statistgc for variation 29.39%% 41 ,06%% 3.15%%
across PHAs (17,236) (17,197) (17,433)
First Year Change
in Gross Rent®
Mean 26.52 44.26 =-17.74
Within-PHA standard error 4,99 4,32 6,60 2 .63
Total standard error 8.93 8.64 11.82 1.50
F-gtatistic for wvariation 2.66%% 4 . 39% 2.,2Q%*
across PHAs (17,236) (17,197) {17,433)

Significant at 0.0l level
Significant at 0.03 level
Significant at 0.10 level

P
®
%

3Change figures may not equal the difference between pre and post
figures due to missing values.
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-~ COMPARISON OF RECIPIENT RENTS AT ANNUAL RECERTIFICATION

- TABLE F.37
(TABLE 4.9 CONT.)

i .
...‘J.'.‘ G £

v

FOR RECIPIENTS WHO' STAY IN THEIR INITIAL UNIT

Initial Recipient Rent .

Mean

Within-PHA standard error

- "

Totalbspandard arror -.

F-statistic for variation
acraossyPHAs .

Recertification Rent

Mean
Within~PHA standard error
Total standard error

P=statistic for variation
across PHAg

Firast—Year
Change in Gross Rent?

Mean
Within-PHA standard error
Total stendard error

F-statistic for variation
acrosg PHAs

Housing
Voucher Certificate £~
.Program Program  Difference . Statistic *
450028 42?-97 22.30‘ P b
2.34 1.63 2.85 7.82%%
18.10. 17.57 5.54 4.02%%
108.24% 192.68%* 4.75%% ., -+, .
(17,1449  (17,1336)  (17,2785)
467.86 445.06 22.80
2.36 1.77 2.95 7.73%%
18.41 18.20 5.21 4 38
104.93%%  182.88%* 4. Lok ¢
(17,1415)  (17,1297)  (17,2712)
17.18 16.50 0.68
0.83 0.77 1.14 0.60
2.71 2.78 2,09 0.33
7 148k 17 .80% 3,71
(17,16415) (17,1297}  (17,2712)

e
*
¥

[

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

4Change figures may not equal the difference between pre and post
figures due to missing values.

APP-318



TABLE F.38

(TABLE 4.9 CONT.)

F-STATISTICS FOR DIFFERENCES IN GROSS RENTS BETWEEN MOVERS AND STAYERS

AT ANNUAL RECERTIFICATION

Housing
Voucher

F-Statistic For: Program

Initial recipient rents 7475
(1,1688)

Recertification rent 14,73%%
(i,1651)

Change in rents T . 14w
(1,1651})

APP-319

Housing
Certificate

Program

0.44
(1,1536)

26.03%%
(1,1494)

91.97%*
(1,1494)

Difference

3,01
(1,3224)

0.01
(1,3145)

15.76%%
{1,3145)




TABLE F,39
{TABLE 6.1)

COMPARISON OF TENANT CONTRIBUTIONS IN THE TWO PROGRAMS

Pre-Program

Mean
Within-PHA standard error
Total standard error

F-statistic for variation
across PHAs

Recipient

Mean

Within~-PHA standard error
Total standard error

F-statistic for variation
across PHAs

Change?

Mean

Within-PHA standard error
Tetal standard error

F-gratistie for variation
across PHAs

I won

%
x®
t

4Change figures may not e

Housing
Voucher Certificate te
Program Program Difference Statistic
$283.59 §274.48 9.11
2.48 2,45 3.49 2.61%%
15.05 15.67 3.60 2.55%%
37 .37 41 ,45%% 1.04
(17,3430) (17,3260) (17,6690)
$153.36 $143.52 9,85
1.47 1.09 1.83 5,.38%%
7.11 6.63 4,82 2.04%
24 ,22%% 40, 10%* B.63%%
(17,3497)  (17,3227) (17,6824)
$~129.71 $=130.77 1.06
2.55 2.48 3.55 0.30
11.42 106,55 4,55 .23
20.19%% 19,40%* 1.67%
(17,3259) (17,6689)

(17,3430)

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

figures due to missing values,

APP-320
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TABLE F.40
{TABLE 6.1 CONT.)

COMPARISON OF TENANT CONTRIBUTION IN THE TWO PROGRAMS FOR RECIPIENTS
WHC PAID FULL RENT IN THEIR PRE-PROGRAM AND PROGRAM UNITS

Housing

) Voucher Certificate o ot-
Pre-Program Program Program  Difference Statistic
Mean : 3341.84 $333.29 $8.56
Within-PHA standard error 2.43 2.41 3.42 2.50%
Total standard error 13,52 13.27 4.53 1.89%
F-statistic for variation 31,25%% 32.08 1.63%
across PHAs (17,2230) (17,2084) (17,4314)
Recipient _
Mean $158.37 $152.68 $5.69
Wichin~PHA standard error 1.90 1.36 2.34 2.44%
Total standard error 6.97 6.13 4,14 1.37
F-statistic for variation 14 ,11%* 22, 04%%* 3.20%
across PHAs (17,2262) (17,2110) (17,5372)
Change?
Mean §-183.25 $-180.533 §-2.72
Within-PHA gtandard error 2.65 2,55 3.68 0.74
Total standard error 9.35 8.64 4.59 0.59
F-gtatistic for variation 13,21%% 12,55%% 1.59%
across PHAs (17,2230) (17,2084) {17,4314)
*% = Significant at 0.01 level
* = Significant at 0.05 level
i:

Significant at 0.10 level

1
#Change figures may not equal the difference between pre and post
figures due to missing values.
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COMPARISON OF TENANT CONTRIBUTION IN THE TWO PROGRAMS FOR

TABLE F.41
(TABLE -6. 1" (CONT. )

RECIPIENTS WHO DID NOT PAY FULL RENT IN THEIR PRE-PROGRAM OR PROGRAM UNITS

Pre-Program

Mean

Within~PHA standard error
Total standard error
F-statistic for variationm

across PHAs

Recipient

Mean
Within-PHA standard error
Total standard error

F-statistic for variation
acroas PHAs

a

Change

Mean
Within-PHA standard error
Total standard error

F-statistic for variation
across PHAs

Houging
Youcher Certificate t=
Program Program  Difference Statistic

$176.98 $5173.41 $3.57
3.79 3.87 5.63 0.66
15.31 23.85 6.68 G.53
16.92%* 12,75%% 1,51t

(17,1136) {(17,1112) (17,2248)

$144.31 $128.06 516.25
2.21 1.75 2,82 5.77%%
8.53 7.06 6.85 2.37%
14,55%% 18.84%* 5.84%%

(17,1171) (17,1152} (17,2323)

$-31.73 §-45,18 $13.46
4.13 3.99 5.74 2.34%
11,34 9.39 3.10 1.48
7.89%% 5.60%% 2.43%*%

(17,1136) (17,1111)  (17,2247)

%% = §ignificant at 0.0l level
¥ = §ignificant at 0.05 level
t = Significant at 0.10 level

4Change figures may not equal the difference between pre and post
figures due to missing values.
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a

Pre-program tenant
contribution

Recipient tenant
contribution

Change in tenant
contribution

TABLE F.42

(TABLE 6:1 CONT.)

F-STATISTICS FOR DIFFERENCES BY GROUP

Housing
Voucher

Program

1441, 45%%
(1,3366)

19,20%%
{1,3433)

991 ,22%*
(1,3366)

APP-323

Certificate

Program

1358, 24%%
(1,3196)

129, 10%%
(1,3262)

904 41 %%
(1,3195)

Difference

0.66
(1,6562)

C LT 30%k
(1,6695)

6.00%
(1,6561)




TABLE F.43
(TABLE*6.2)

COMPARISON OF TENANT CONTRIBUTIONS IN THE

TWO PROGRAMS FOR FULL RENT MOVERS

Housing

Voucher Certificate t-
Pre-Envrollment Program Program Difference Statistic
Mean $310,06 5305.19 54,87
Within-PHA standasrd error 3.52 3.62 5.09 0.96
Total standard error 15.26 15.02 9.30 Q.92
F-statistic for variation 20.9Q%* 17.66%% 1.01
across PHAs (16,1108) (16,1025) (16,2133)
Recipient
Mean $173.11 $148.00 525.11
Within~-PHA standard error 2,63 2.03 3.32 7.56%*
Total standard error 8.88 6.81 4 .45 5.65%%
F-statistic for variation 11.35%% 12.54%% 1.14
across PHAs (16,1134) (16,1046) (17,2180)
Changea
Mean $=136.48 $~156.49 $-20,01
Within-PHA standard error 3.85 8.86 5.45 3.67%%
Total standard error 8.09 9.65 5.74 3.49%%
F—atatistie for variation 5,137 6.56%% 1.490
across PHAs (16,1108) (16,1025) (16,2133)

Significant at 0.0l level
Significant at 0.05 level
Significant at 0.10 level

i1 n

i
*
1

3Change figures may not equal the difference between pre and post

figures due to migsing values.
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TABLE, F.44
(TABLE 6,2 CONT.)
COMPARISON OF TENANT CONTRIBUTIONS IN THE TWO PROGRAMS
FOR NON-FULL RENT MOVERS

t

Housing

Voucher  Certificate t=
Pre~Fnrollment Program Program Difference Statlstilc
Mean $152.88 $149.35 $3.53
Within-PHA standard error 4,04 4.11 5.76 0.61
Total standard error 13.39 11.45 5.75 0.61
F-atatistic for variation o 13.13%* §.68%* 0.96
across PHAs (16,914) (16,905} (16,1819)
Recipient
Mean $145.30 $125.09 $20.21
Within-PHA standard error 2,44 1.97 3.13 6.46%%
Total standard error 9.23 7.30 6.95 '2:91**‘
F-statistic for variation 14, 36%*% 16.69%* 5.03%%
across PHAs ° (16,943) (16,940) (16,1883)
Change?
Mean $-5.79 $-23.78 $17.98
Within-PHA standard error 4.43 4,20 0.10 2.95*;
Total standard error 8.83 7.27 8.99 2.00%
F-statistic for variation 4. 31%% 3.00%¥ 2.08%*%
across PHAs (16,914) (16,905)  (16,1819)
"

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

*
Wl

8Change figures may not equal the difference between pre and post
figures due to missing values.
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TABLE F.45
(TABLE 672, CONT. )

COMPARISON OF TENANT CONTRIBUTIONS IN THE TWO PROGRAMS FOR STAYERS

Housing
Voucher Certificate E-

Pre~Enrclliment ) Program Program Difference 3Statistie
Mean $362.21 $350. 84 $11.36
Within-PHA standard error 2.80 2.74 3.92 2.9Q%
Total standard error - 9.71 10.20 6.85 1.66%
F-statistic for variation 11.33%% 15 49% 3.640%% '
across PHAs (17,1281} (17,1206) (17,2487)

Recipient v
Mean $141.59 $155.00 $-13.42

Within-PHA standard error 2.41 1.62 2.91 4,62%%
Total standard error 4.93 5.25 4.54 2,96%%
F-statistic for variation 4,95%% 11,65%* 2.21%%

across PHAs (16,1293) (16,1217) {16,2510)

Change?

Mean $-220.38 §-195.96 $-24,40
Within-PHA standard error 2.84 2.96 4.11 5 .94%*
Total standard error 6.18 6.66 4.51 S.41%*%
F-statigtic for variation 4,730 6.05%% 1.58

acroas PHAs (16,1281) (16,1205} (16,2486)

** = Gignificant at 0.0l level

* = Significant at 0.05 level

t = Significant at 0.10 level

83ignificance of t-statistic for total standard error based on degrees
of freedom as indicated in Section C.1.2 of Appendix C.
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TABLE. F,46
{TABLE 6.2 CONT.)

F-STATISTICS FOR DIFFERENCES AMONG THE THREE GROUPS

Housing
Voucher Certificate
Program Program Difference
Pre-program tenant contribution NA NA NA
Recipient tenant contribution 178.96%* 292.,99% 185.,98%«
(2,3370) (2,3203) (2,6573)
Change in tenant contribution 3311.09%* 2425 .79%% 102,74%%
(2,3303) (2,3135) (2,6438)

wow ¥

o i

Significant
Significant
Significant

at 0.0l level
at 0.05 level
at 0,10 level
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TABLE. F.47
(TABLE 6.3)

COMPARISOR OF RENT BURDENS IN THE TWO PROGRAMS

Pre-Program

Mean
Within-PHA standard error
Tetal standard error

F=gstatistic for variation
across PHAs

Program
Mean
Wichin=-PHA standard error

Total standard error

Chi-gquare statistic for
variation across PHAs

a

Ghange

Mean
Within-PHA scandard error
Total standard error

F-statistic for variation
across PHAs

Housing
Voucher Certificate t—
Program Program  Difference Statistic
67.3% 65,4% 1.9 pts
1.1 pts 0.9 pts 1.4 pgs 1,31
1.9 pts 2.8 pts 1.8 pts 1.05
76.,73%% 125.23%* 31.11*
(17) {(17) (17)
34.9% 30.8% 4.1 pts
1.2 pts 0.0 pts 1.2 pts 3.30%*
2.4 pts 0.7 pts 2.6 pts 1.58
111.,32%% 7.78 54 ,26%%*
(17} (17) (17)
-32.7 pts  -34.5 pts 1.9 pts
1.3 pts 0.9 pts 1.6 pts 1.19
2.3 pts 2.6 prs 2.0 pts 0.92
4, 43%% 9.03%* 1,875
(17,3427) (17,6682)

*% = Gignificant at 0.0l level
* = Significant at 0.05 level
t = Significant at 0.10 level

(17,325%)

AChange flgures may not equal the dlfference between pre and post
figures due to missing values.
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TABLE F.48
(TABLE ‘6.3 CONT.)

COMPARISON OF REGIPIENT RENT BURDENS IN THE TWO PROGRAMS FOR

RECIPIENTS WHO PAID THEIR FULL PROGRAM AND PRE-~PROGRAM RENTS

Pre-Program

Mean
Within-PHA standard ervor
Total standard error

F-statistic for variation
across PHAg

Recipient

Mean

Within=-PHA standard errvor
Total standard error

F-gtatistic for variation
acreas PHAs

a

Change

Mean
Within-PHA standard error
Total standard ervor

F-atatistic for variation
across PHAs

Housing
Voucher Certificate £-
Program Brogram Difference Statistic
719.4% 75.4% 4.0 pts
1.5 pts 1.0 pts 1.8 pes 2.22*%
3.2’pts 2.2 pts 2.1 pts 1.93%
7.Q9%% 5.36%* 1.76%*
{17,2229) (17,2081) (17,4310)
33.7% 30.9% 2.9 pts
1.8 pts 0.0 pts 1.8 pts 1.63
2.é pts 0.7 pts 2.3 pté 1.25
2.35%% 69.46%% 1.95%
(17,2260)  (17,2107)  (17,4367)
-46,1 pts  -44,5 prs -1.6 pts
1.6 pts 1.0 pts 1.9 pts 0.82
2.1 pts 2.2 pts 1.9 pts  0.82
3.07%% 5.56%% 1.12

tl?,2229) (17,2081}

Jeve
*
1

Significant at 0.0l level
Significant at 0.05 level
Significant at 0.10 level

(17,4310)

dChange figures may not equal the difference between pre and post
figures due to missing values,

1
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TABLE F.49
(TABLE 6+ 3ACONT )

l‘g

COMPARISON OF RECIPIENT RENT BURDENS IN THE TWO PROGRAMS FOR

RECIPIENTS WHO DID NOT-PAY FULL RENT 'IN THEIR

Pre-Program 7

Mean' ° .

. B . E

Within-PHA standard error
o

Total -5tandard error”

F~gtatistic for varlatzon
across -PHAS

Recipient

Mean

Within-PHA standard error
Total standard error

F=gtatigtie¢ for variation
across PHAs

Change
Mean

Within-PHA standard error
Total standard error

F-statistic for varlatlon
across PHAs

PRE-PROGRAM OR PROGRAM UNIT

+

Housing
Voucher Certificate t=
Progfam Program Difference Statistic
45.0% 48.1% -3.1 pts
1.2 pts 1.7 pts 2.1 pts 1,51
2.4 ptd 4.3 pts 3.3 pcs 0.94
3.97%% 8.21%% 2.78%
“(17,1134) {(17,1111)  (17,2245)
37.0% 30.7% 6.3 pts
1.4 pts 0.3 pts 1.4 pts 4,31%%
2.6 pts 0.7 pts 3.0 pts 2.13%
!
3.68%* 10.05%% 4.20%%
(17,1169)  (17,1151) (17,2320)
-8.0 pts -17.4 ptg 9.4 pts
1.8 pts 1.6 ptsa 2.4 pts 3.96%
3.6 pts 4.0 pts 4.5 pts 2.08%
4,89%% T.68%% 3.77%%
(17,1134)  (17,1110) (17,2244)

Wi
w
t

Significant at 0.0l level
Significant at 0.05 level
Significant at 0,10 level

4Change flgures may not equal the dlfference between pre and post
figures due to missing values.
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TABLE, F, 50

(TABLE 6.3 CONT.)

F~STATISTICS FOR DIFFERENCES ACROSS GROUPS

Pre-program rent burden

Recipient rent burden

Change in rent burden

it

Housing
Voucher

Program

328, 14%%
(1,3363)

2.17
(1,3429)

300.82¥%%
(1,3363)

APP-331

Certificate

Program

288.21%*
1,3192)

0.56
{1,3258)

297 ,47%*
(1,3191)

Difference

8.20%*
(1,6555)

2.24
(1,6687)

16,27
(1,6554)




COMPARISON OF RECTPIENT RENT BURDENS IN THE TWO PROGRAMS

TABLE F.51
(TABLE~6.4)

Pre~Enrollment

Mean
Within-PHA standard errvor
Total standard error

F-statistic for variation
across PHAs

Recipient

Hean

Within-PHA standard error
Total standard error

F-statistic for wvariation
across PHAs

Change?
Mean
Within=-PHA standard error

Total standard error

F=gtatistie for variation
across PHAs

FOR _FULL RENT MOVERS

Housing
Voucher Certificate t—
Program Program  Difference Statistic
2,2 pts 1.4 pts 2.6 pts 1.62
3.3 pts 2.3 pts 2.6 pts l.62
2.69%% 3.21%*% 0.96

{17,1108)  (i7,1023) (17,2131)
39.3% 30.6% 8.7 pts
3.3 pts 0.0 prs 3.3 pts 2.65%%
3.3 ptS 008 Pts 304 ptS 2.55** -
0.92 93.13%% 0.73

(17,1133)  (17,1044)  (17,2177)

-37.2 pts  -4l.1 pts 3.9 pts

2.5 pts 1.4 pts 2.9 pts 1.34
2.5 pts 2.4 pts 3.0 pts 1.28
1.10 3.31%* 1.10

{17,1108) (17,1023) (17,2131)

TR
®
t

o on

Significant at 0.0l level
Significant at 0.05 level
Significant at 0.10 level

2Change figures may not equal the difference between pre and post
figures due-to missing values.
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TABLE,F,52
(TABLE 6.4 CONT.)
COMPARISON OF RECIPIENT RENT BURDENS IN THE TWO PROGRAMS
FOR NON-FULL RENT MQVERS

Housing

Voucher Certificate -
Pre~Enrollment Program Program Difference Statistie
Mean 40.7% 42.7% ~2.0 pts
Within-PHA standard error 1.3 pts 1.7 pts 2.1 pts 0.94
Total standard error 2.1 pts 4.0 pts 1.5 pts 0.58
F-statistic for variation 2.29%% T e29%% | 3. 23%x
across PHAg (17,913) (17,904)  (17,1817)
Recipient —
Mean 39.0% 30.74 8.3 pts
Within-PHA standard error 1.7 pts 0.4 pts 1.8 pts 4,72
Total standard error 2.8 pts 0.6 pts 3.0 pts 2,75%%
F-statistic for variation 2.69%% 12.95%* 3.20Q%%
across PHAs (17,942) (17,939) (17,1881)
Change?
Mean -1.6 pts -12.0 pts 10.4 pts )
Wwithin-PHA standard error 2.0 pts 1.5 pts 2,6 pts 4 Q¥
Total standard error 3.3 pts 3.9 pts 4.8 pts 2,18%
F-statistic for variation 2.82%% 6,85% 3.35%%
across PHAs {(17,904) (17,1817)

(17,913)

*% = Significant at 0.0l level
*# = Significant at 0.05 level
t = Significant at 0.10 level

" #Change figures may not eéual the difference between pre and post
figures due to missing values.
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TABLE F.53
(TABLE -6..4~CONT. )

COMPARISON OF RECIPIENT RENT BURDENS IN THE TWO PROGRAMS

- i "

. FOR STAYERS B '

Housing
Voucher <Certificate t-

Pre-Enrollment Program Program Difference Statistic
Mean, 80.2% 78.4% 1.8 pts
Within-PHA standard error - 1.6 pts 1.5 pts = 2.27pts 0.32 "
Total standard error 3.1 pts 2.6 pts 2.8 pts 1.65,

- [ . .“'_ . P s oar s
F-statistic.for variacion 7.28%% 3.75%% 3, 14%%
across PHAg (16,1279)  (16,1205)  (16,2054) .
Recipient. '
Mean 27.6% 31.1% -3.6 pts
Within—PHA standard error 0.4 pts 0.0 pts 0.4 pts 7. 84%%
Total standard error 1.0 pts 0.7 pts 1.1 pts 3.16%*
F-atatistiec for variation 7.4 0%% 24 . 64%% 8.03%%
across PHAs (16,1291) (16,1216) (16,2507)
Change?
Mean -52.7 pts -47.3 pts =-5.5 pts
Within—-PHA standard error 1.5 pts 1.5 pts 2.1 pts 2.54%
Total standard error 2.3 pts 2.7 pts 2.6 pts 2.12%
F-statistic for variation 5.15%% 4.02%% 2.84%
across PHAs 16,1279) (16,1204) {16,2483)

Significant at 0.0l level
Significant at 0.05 level

T
%
t = Significant at 0.10 level

hou

3Change figures may not equal the difference between pre and post

figures due to missing values.



TEST STATISTICS FOR DIFFERENCEY-IN RE&T‘BURBEN§’AM0&G GROUPS

TABLE ,F.54
{TABLE 6.4 CONT.)

Pre-enrollment rent burden
Recipient rent burden

Change in rent burden

Housing
VYoucher

Program

747,319
(2,3300)

57.32%*
(2,3366)

861, 77%% '

(2,3300)

LR Y

APP-335

Certificarce

Program

817,55%*%
(2,3132)

13.50%%
(2,3199)

837, 19%*
(2,3131)

Difference... -

8.84%% v’
(2,6432)

58.11%
(2,6565)% . "

55,27
(2,6431) ..



TABLE F.55
(TABLE 6.5)

COMPARISON OF RECIPIENT RENT BURDENS IN THE TWQ PROGRAMS FOR

RECIPIENTS WITH ANNUAL INCOMES OF AT LEAST $3,600

Pre-Program

Mean
Within-PHA standard error
Total standard error

F-statistic for variation
acrogs PHAs

Rec1Eient

Mean

Within—-PHA standard error

Tocal standard error

F-statistic for variation
across PHAs

Change?

Mean
Within-PHA standard error

Total standard error

F=statistic for wvariation
acreogsy PHAs

£2 3
%
1

Housing
Voucher

Program
58.9%

0.7 pts
2.1 pts

11,90%*
(17,2844)

32.1%
0.3 pts
0.8 Pts

10,11%%
(17,2885)

~26.8 pts
0.7 pts
2-5 Pts

15.58%%
(17,2844)

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

Certificate t-
Program Difference Statistic
56.9% 2.0 pts
0.7 pts 0.9 pts 2.06%
2.5 pts 1.4 pts 1.43
14.98%% 1.11

(17,2713) (17,5557)
30.5% 1.6 pts
8.0 pts 0.3 pts 3.69%% "
0.4 pts 1.1 pts 1.44
65 .87%% 12.05%*
(17,2765)  (17,5650)

-26.4 ptsa -0.4 pts
0.7 pts 1.0 pts 0.47
2.4 pta 1.3 pts 0.36
13.76%% 1.35

(17,2712)  (17,5556)

. 8Change figures may not equal the difference between pre and post
figures due to missing values.
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TABLE F.56
(TABLE 6.5 CONT.)

COMPARISON OF RECIPIENT RENT BURDENS IN THE TWO PROGRAMS FOR

RECIPIENTS WITH ANNUAL INCOMES OF AT LEAST $3,600 WHO WERE PAYING

FULL RENT IN THEIR PRE~ENROLLMENT AND RECIPIENT UNITS

Pre—Program

Mean
Within-PHA standard error
Total standard error

F-statistic for variation
across PHAs

Recipients

Mean

Within-PHA standard error
Total gtandard error

F-gtatistic for wvariation
across PHAs

a

Change

Mean
Within-PHA standard error
Taotal standard error

P-statistic for variation
across PHAs

Housing
Voucher Certificate t-
Program - Program Difference Statistic
68.8% 67.9% 0.8 pts
0.6 pts 0.6 pts 0.9 pts 0.90
1.8 pts 1.8 pts 1.1 pts 0.71
8.22%% 9,2)%* 1.86%
(16,1932) (16,1822) (16,3754}
31.2% 30.7% 0.5 pts
0.3 pts 0.0 pts 0.3 pts 1.52%
0.8 pts 0.4 pts 1.0 pts 0.49
1.92%% 53.88%* 9,.03%*
(16,1951) (16,1842) {(16,3793)
-37.6 ptg -37.3 pts -0.4 pts
0.6 pts 0.6 pts 0.9 pts C.40
2.0 pts 1.8 pts 1.1 pts 0.33
10,33 8.89w% 1.65%
(16,1932) (16,1822) (16,3754)

Significant at 0,01 level
Significant at Q.05 level
Significant at 0.10 level

'H'&'ﬁ
nuwn

4Change figures may not equal the difference between pre and post

figures due to missing values.
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TABLE F.57
(TABLE- 6.5 CONT.)

COMPARISON OF RECIPIENT RENT BURDENS IN THE TWO PROGRAMS FOR

RECIPIENTS WITH ANNUAL INCOMES OF AT LEAST $3,600 WHO

WERE NOT PAYING FULL RENT IN THEIR PRE~ENROLLMENT OR RECIPIENT UNIT

Pre-~Program

Mean-
Within—-PHA standard error
Total standard error

F-statistic for variation
across PHAs

Recipients

Mean

Within-PHA standard error
Total standard error

F-statistic for wvariation
across PHAs

Changea

Mean
Within-PHA standard errar
Total atandard error

F-gtatistic for wvariation
across PHAs

wede
%
t

o

Significant at 0.0l level
Significant at 0.05 lewvel
Significant at 0,10 level

Housing
Voucher

Program

41.5%2
1:0 ﬁgs
2.; pts

5 . 96%%
(16,835)

32.5%
0.4 pts
0.9 pts

3.94%%
(16,856)

1.0 pts
2.6 pts

7.01%
(16,835)

Certificate t-
Program Difference Statistic
41.3% 0.2 pts

1.0 pts 0.4 pts .14
2.4 pes l.6 pts 0.12
5.50%% 1.48%

(16,819)  (16,1654)

30.3% 2.3 pts
0.C pts 0.4 pts 5,38%%
0.0 pts 1.0 pts 2.29%
8.66%* &, 22%%

(16,850) (16,1760)

=10.9 pts 2,0 pts
1.0 pts 1.4 pts 1.41
2.3 pts 2.0 pts 1.00
5.02%% 2.10%¥

(16,818)  (16,1653)

8Change figures may not equal the difference between pre and post
figures due to missing values.
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(TABLE 6.5 CONT.)

F-STATISTICS FOR DIFFERENCES ACROSS GROUPS

Pre-program rent burden

Recipient rent burden

Change in rent burden

Housing
Voucher

Program

624 .35%%
(1,2767)

6.15%
(1,2807)

597 47%%
(1,2767)

APP-339

Certificate

Program

554.98%%
(1,2641)

20,113k
{1,2692)

544.,68%*
(1,2640)

Difference

0.13
(1,5408)

9.55%%
(1,5499)

2,17 -
(1,5407)




TABLE F.59
(TABLE 6.6)

COMPARISON OF RECIPIENT RENT BURDENS IN THE TWO PROGRAMS FOR

RECIPIENTS WITH ANNUAL INCOMES OF AT LEAST $3,600 WHO WERE FULL RENT MOVERS

Pre-Program

Mean
Within-PHA standard error
Total standard error

F-statistic for variation
across PHAs

Recipient

Mean

Within-PHA standard error
Total standard error

F-statistic for variation
acraoss PHAs

Change?
Mean
Within-PHA standard error

Total standsrd error

F~gtatistic for variation
across PHAs

#3
*
¥

(LI B

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

Housing
Voucher Certificate t-
Program Program Difference Statistic
6l.4% 63.0% 0.5 pts
0.9 pts 1.0 pts 1.4 pts 0.32
2.3 pts 1.9 pts 1.4 pts 0.32
6,567 4, 27%% 1.14

(16,901) (16,841) (16,1742)
35.6% 30.5% 5.1 pts
0.4 pts 0.0 pts 0.4 pts 11,16%*
0.8 pts 0.6 pts 1.1 pts 4, 58%*
3.20%* 89 ,18%¥ & 79w

(16,917) (16,856) (16,1773}

~-27.8 pts  —-32.4 pts 4.7 pts
0.9 pts 1.0 pts 1.4 pts 3.30%*
2.0 pts 1.8 pts 1.4 pts 3.30%%
4 . 48%% 4, 13%% 1.01

(16,901) (16,841) (16,1742)

4Change figures may not equal the difference between pre and post
figures due to missing values.

APP-340



TABLE F.60
(TABLE 6.6 CONT.)

COMPARISON OF RECIPIENT RENT BURDENS IN THE TWO PROGRAMS FOR -RECTPIENTS

WITH ANNUAL INCOMES OF AT LEAST $3,600 WHO WERE NON-FULL RENT MOVERS

Pre-Program

Mean
Within-PHA standard error
Total standard error

F-statistic for variation
acrogs PEAs

Recipient

Mean

Within~PHA standard error
Total standard error

F-statistie for variation
acrogs PHAsg

Changea

Mean

Within-PHA standard error
Total standard error

F-statistic for variation
across PHAs

%% = §ignificant at 0.0l level
* = Significant at Q.05 level
t = Significant at 0.10 level

Housing
Voucher (Certificate L=
Program Program  Difference Statistic
36.0% 35.4% 0.6 pts 0.41
l.1 Pts 1.0 pts 1.5 pts Q.41 -
1.9 pts 1.8 pts 1.5 pts 0.40
3.66%% 2,93%% 1,13
{16,636) (16,636) (16,1272)
34,12 30.2% 3.9 pts
0.4 pts 0.0 pts 0.5 pts 8.11%¥%
1.0 pts 0.0 pta 1.0 pts 3.96%%
3. 4% 9,43%% 3,68%%
(16,651) (16,662) (16,1313)
~1.8 pts -5.1 pts 3.3 pts
1.1 pts 1.0 pts 1.5 pts 2.18%
2.0 pts 1.3 pts 2.0 pts 1.69%
4. 11%% 2,97%% 1.74%
(16,636) (16,636)  (16,1272)

3Change figures may not equal the difference between pre and post
figures due to misgsing values.
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TABLE F.61
(TABLE 6.6 CONT.)

COMPARISON OF : RECIPIENT RENT BURDENS IN THE TWO PROGRAMS FQR RECIPIENTS

WITH ANNUAL INCOMES OF AT LEAST $3,600 WHO WERE STAYERS

Pre-Program

Mesan
Wichin=-PHA standard error
Total standard arror

F-statistic for variation
across PHAs

Recipient

Mean

Within-PHA standard error
Total standard error

F-gtatistic for variation
acrags PHAs

Change?
Mean
Within-PHA standard error

Total standard error

P~gtatistic for variaticn
across PHAs

Housing
Voucher

Program

71.7%
0.8 pts
008 Pts

1.55%
(16,1169)

26.8%
0.3 pts
0.8 pts

4.72%%
{16,1178)

-44,9 pts
0.8 pts
1.1 pts

2.43%%
(16,1169)

s
*
i

ihowon

Significant at 0.0l level
Significant at 0.05 level
Significant at 0.10 level

Certificate L=
Program  Difference Statistic
71.1% 0.6 pts
0.8 pts 1.0 pts d.56
1.6 pts 1.0 pts 0.56
4 ,92* 1.28

(16,1109) (16,2278)
30.7% -3.9 pts
0.0 pts 0.4 pts 10.81%*
0.4 pts 0.8 pts 5.20%*
17.08%% 4,58%*

{(16,1120) (16,2298)

=40.4 pts =4.6 pts
0.8 pts 1.0 pts 4, 30%*
1.5 pts 1.0 pts 4,30%%
4.80%% 0.79

(16,1108)  (16,2277)

8Change figures may not equal the difference between pre and post
figures due to missing values.
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TABLE F.62
(TABLE 6.6 CONT.)

TEST STATISTICS FOR COMPARISONS ACROSS GROUPS.' & ¢iti::

.

Pre~program rent burdens
Recipient rent burdens

Change id rent burden

Housing
Voucher

Program

1651.06%*
(2,2708)

555.,12%*
{2,2740)

2153.00%*

-(2,2708)

APP-343

Certificate

Program

1591,86%*
(2,2586)

48,48
(2,2638)

1562.61%*
(2,2585)

Difference

0.02
(2,5292)

£

556 . 04%H
(2,5384)

ES ?0 - 94**
{2,5291)




TABLE F.63
' (TABLE 6.7)

al J.".II .
COMPARISON-OF RECIPIENT RENT BURDENS IN THE TWO PROGRAMS USING THE

_BUDDING INDEX OF INCOME NET OF HOUSING COSTS

[

Housing

Voucher Certificate E-
Pre-Program Program . Praogram Dirfference Statistic
Mean 50.6% 51.4% -0.7 pts
Within-PHA standard error 0.7 pts 0.7 pts 1.0 pts 0.72
Total standard error 2.5 pts 2.4 pts 1.0 pts d.72
F-gtatistic for variatiom 13.18%% 13,.13%% Q.44
across PHAs (17,3426) (17,3259) (17,6685)
Recipient
Mean 76.8% 77.4% ~0.6 pts
Within-PHA standard error 3.5 pts 0.5 pts C.7 pts g.82
Total standard error 4.1 pts 3.6 pts 0.9 pts 0.69
P-statistic for variation 58.89 56.52 1.59%
across PHAs (17,3492) (17,3326) (17,6818)
Change
Mean 26.5 pts 26.1 pts 0.4 pts
Within-PHA standard error 0.4 pts 0.4 pts 0.6 pts 0.59
Total standard error 2.6 pts 2.3 pts 0.9 pts- 0.44
F-statistic for variation 28,22%* 25.08%* e 1.84%
across PHAs (17,3426) (17,3258) (17,6684)

Significant at 0.01 level
Significant at 0.05 level

i
*
t = Significant at 0.10 level

won

2Change figures may not equal the difference between pre and post
figures due to missing values. .
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TABLE F.64
{TABLE 6.7 CONT.)

COMPARISQN OF RECIPIENT: RENT BURDENS IN THE TWO PROGRAMS USING THE

SUDDING INDEX OF INCOME NET OF HOUSING COSTS FOR RECIPILENTS

WHO WERE PAYING FULL RENT IN THETR PRE-ENRQLLMENT OR RECIPIENT UNITS

Pre—-Enrollment

Mean
Within-PHA standard error
Total standard errorv

F=gstatistic for variation
across PHAs

Recipient

Mean

Within~PHA standard error
Total standard error

F-gtatistic for variation
across PHAs

Change?

Mean
4

Within-PHA standard errar

Total standard arror

F-statistic for variation
across PHAs

Housing
Voucher

Program
42,1%

9.8 pts
2.3 pts

9.37%*
(16,2230)

76.6%
0.6 pts
3.7 pts

39,98%
(16,2262)

34.8 pts
0.4 pts
2.2 pts

20,.66%¥
(16,2230)

Tk
h 4
1

Significant at 0.0l level
Significant at 0.05 level
Significant at 0.10C level

Certificate g-
Program Difference - Statistic
43.7% -1.6 pts
0.8 pts 1.1 .41
2.0 pts 1.1 1.41

7.73%x 1.07
(16,2083)  (16,4313)
77.5% ~-0.9 pts
0.5 pts 0.8 pts 1.01
3.1 pts 1.3 pts 0.69
32.02%* 2o 54%%
(16,2109) (16,4371) 7
33.9 pts 0.9 pts
0.4 pta 0.6 pts 1.37.
1.8 pts 0.9 pts 0.98
15.91%x 1.63%
(16,2083) (16,4313)

4Change figures may not equal the difference between pre and post
figures due to missing values.
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TABLE F.65
(TABLE 6.7 CONT.)

COMBARISON OF RECIPIENT RENT BURDENS IN THE TWO PROCRAMS USING THE

BUDDING INDEX OF INCOME NET OF HQUSING CCSTS FOR RECIPIENTS WHQ WERE NOT

PAYING FULL RENT IN THEIR PRE~ENROLLMENT AND RECIPIENT UNITS

. .\1

Pre=Enrollment

Mean
Within-PHA standard error
Total standard error

F-statistic for variation
acrosgs PHAs

Recipient

Hean

Within-PHA. standard error
Total standard. error

F-gtatistic for- variation
acrosg PHAs

a

Change

Mean
Wichin-PHA standard ervor
Total standard error

F-statistic for variation
across PHAs

Housing

Voucher Certificate

t—

Program Program Difference Statistic
59.3% 58.0% 1.2 pts
1.1 pts 1.2 pts 1.7 pes 0.74
3.1 pts 3.3 pts 1.9 pts 0.65
6.87%% 8.,29%* 1.43
(16,1131) (16,1111) (16,2222)
66.4% 67.3% ~0.9 pts
G.8 pts 6.8 pts 1.2 pts 0.77
4.0 pts 3.7 pts 1.4 pts 0.66
21,52%% 22.80%% 1.21
(16,1165) (16,1151) (16,2316)
7.3 pts 9.2 pts -1.7 pts
0.8 pts 0.7 pts 1.0 pts 1.60
2,2 pts 1.9 pts 1.6 pts 1.03
§.87%*% 6. 73%% 2.30%%
{16,1131) (16,1110) (16,2241)

**
*
B

i bnn

Significant at 0.0l level
Significant at 0.05 level
Significant at 0.10 level

4Change figures may not equal the difference between pre and post
figures due to missing values.
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TABLE F.66
{TABLE 6.7 CONT.)

TEST STATISTICS FOR DIFFERENCES BETWEEN GRQUPS IN BUDDING. -INDEX

e — 8

Tz

Housing

Voucher Certificate

Program Program Difference
Pre-program 150.3?;* 102 ,42%* 2.06

{1,3361} (1,3194) (1,6555)
Recipient 92 ,32%% 109.51%* 0.00

{1,3427) (1,3260) {1,6687)
Change 912,72%% 867.08%* 4.42%

(1,3361) (1,3193) {1,6554)
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TABLE F.67
{TABLE 6.8)
COMPARISON OF RECIPIENT RENT BURDEN IN THE TWO PROGRAMS USING THE
BUDDING INDEX OF INCOME NET OF HQUSING COSTS FOR FULL RENT MOVERS

[ ' RS

Ll

Housing

Voucher Certificate t-
Pre-Enrollment - Program Program Difference Sthi?tiF
Mean "o 2.7 a1z ~1.4 pts
Within~PHA standard errcr 1.0 pts 1.2 pts 1.6 pts 0.88
Total standard error 2.4 ptg 2,2 prs 1.6 pts 0.88
F-statistic for variation 4,75%% 3.85%* 0.79
across PHAs (16,1108) (16,1024) (16,2132)
Recipient
Mean 66.1% JL.1% -5.0 pts
Within-PHA standard error 0.8 pts 0.8 pts 1.1 prs  4.46%*
Total standard érror 3.3 fts 3.3 prs 1.4 pt;' 3.&6**
F-gtatistic for variation 17.03%% 19,23%% 2.00%% ‘
across PHAs (16,1134) (16,1045) (16,2179)
Change*® |
Mean 23.6 pts  27.2 pts  -3.5 pts
Within-PHA standard error 0.6 pté 0.6 pts 0.9 pts 3.82f*
Total standard error 1.6 p;s . 1.7 pts 0.9 pts _ 3.82%%
F-statistiec for variation ‘ 6.93¥§ ' 7.02%% 1.17
across PHAg (16,1108) (16,1024}  {(16,2132)
]

Significant at 0.01 level
Significant at 0.05 level ) : -
Significant at Q.10 level ' ' :

e
it u

2Change figures may not equal the difference between pre and post
figures due.to missing values. . -
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COMPARISON OF RECIPIENT RENT BRURDEN IN THE TWO PROGRAM

TABLE F.68

{TABLE 6.8 {CONT.)

LT

x

8 USING THE

BUDDING INDEX OF INCOME NET OF HQUSING COSTS FOR NON-FULL RENT MOVERS

Pre=Enrollment

Mean
Within-PHA standard error
Total stcandard error

F-statistic for variation
across PHAs

Reclpient

Mean

Within-PHA standard error
Total standard error

F-statistic for variation
across PHAs

a

Change

Mezan
Within-PHA standard error
Total standard error

F-statistic for variation
across PHAs

by 4
*
t

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

Heusing
Voucher Certificate t=
Program Program  Difference Statistic
59.5% 59.8% -0.3 pts
1.2 pts 1.3 pts 1.8 pts g.17
3.3 pts 3.5 pts 2.2 pts 0.1l4
€. T 7% 7.62%% 1.50%
(16,910) (16,904} (16,1814)
61.1% 64.6% -3.5 pts
0.9 pts 0.9 pts 1.3 pts 2.76%%
3.8 pts 3.8 pts 1.3 pts 2. 76%%
. 19.02%% . 20.80%% .78
(16,939) (16,939) (16,1878)
1.9 pts 4.7 pts -2.8 pts
0.8 pts 0.8 pts 1.1 pts 2,58%*
1.6 pts 1.4 pts 1.5 pts ) 1.87%
4 4% 3.29%* 1.72% :
{16,910) {16,904) (16,1814)

4Change figures may not equal the difference between pre and post
figures due to missing values.
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TABLE F.69 -
(TABLE 6,8 CONT.)

o

COMPARISON OF RECIPIENT RENT BURDENS IN THE TWO PROGRAMS USING THE

BUDDING INDEX OF INCOME NET OF HOUSING COSTS FOR .STAYERS

J

Pre-Enrollment

Maan
Within~PHA standard error
Total standard error

F-statistic for variation
across PHAs

Recipient

Mean

Within-PHA standard error
Total standard error

F-gtatistic for variation
across PHAs
Changea

Mean

Within-PHA srtandard error

Total standard error

F-gtatistic for variation
across PHAs

Housing .

Voucher- '’

PrograT}
44,24

1.1 th
2.2 pts

S, 20%%
(16,1280)

88.8%
0.8 pts
3.7 pts

22.48%*
(16,1291)

44,7 pts
0.5 pts
1.6 pts

8.04%
(16,1280)

*n
*
$

Won W

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

'

Certificate t-
Jb\gzggram Difference SFatistiguL
44.3% -0.1 pts
1.1 pts 1.5 pts 0.306
2.2 pts 1.5 pts 0.06
5.49%% 1.09
(16,1206)  (16,2486)
83.5% 5.2 pts
0.8 pts 1.1 pts 4,.91%%
3.0 pts 1.5 pes 3.54¥%%
17.,90%% 2.68%%
(16,1217)  (16,2508)
39.1 pts 5.6 pts
0.5 pts 0.8 pts 6;80**
1.5 pts 0.9 pts 6.0Q5%%
6. 94%* 1.73%
(16,1205) (16,2485)

la

8Change figures may not equal the difference between pre and post
figures due to missing values.
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TABLE F.70

{TABLE 6.8 CONT.)

]

TEST STATISTICS FOR DIFFERENCES BETWEEN GROUPS IN BUDDING INDEX

Pre=program

Recipient

Change

L

Housing
Voucher

Program

230, 30%%
(2,3298)

1277.84%%
(2,3364)

3768.64%*
(2,3298)

APP-351
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Certificate
Program Difference
219.75%% ©0.74
(2,3134) (2,6432)
604 ,81%% 97.75%%
(2,3201) (2,6565)
2669,4%%* 119,82%%
(2,3133) (2,6431)




TABLE F.71
(TABLE 6.9)

TENANT CONTRIBUTION AT RECERTIFICATION

Initial Recipient Tenant
Contribution

Mean
Within—-PHA standard error
Total standard error

F-statistic for variation
across PHAs

Recipient Temant Contribution

at Recertification

Mean
Within-PHA standard error
Total standard error

P-gtatistic for variation
acrass PHAs

Changein Recipient Tenant
Contribution®

Mean
Within~PHA standard error
Total standard error

F=statistic for variation
across PHAs

Housing
Voucher' Certificate t-
Program Program  Difference Statistic
148,15 142.13 6.02
2.46 1.93 3.13 1.92%
7.83 7.34 5.71 1.05
19.60%* 23,774 3.96%%
(16,1754) (16,1598) (16,3352)
169.40 151.87 17.53
2.89 2.14 3.59 4.88%
8.40 8.21 6.87 2.55%
32,53%% 32,68%* 24, 16%%
(16,1714) ~ (16,1553)  (16,3267)
20.76 9.44 11.32
2.02 , 1.73 2.66 4.26%*
3.75 1.99 4.54 . 2.42%
3420 1.67% 3.36%%
(16,1714) (16,1553} (16,3267)

ek
*
b S

N H

Significant at 0.0l level
Significant at 0.05 level
S8ignificant at 0.10 level

4Change flgures may not equal the dlfference between pre and post
figures due to missing values.
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TABLE F.72
{TABLE 6.10)

o

RECIPIENT RENT BURDEN AT RECERTIFICATION

_Housing

Youcher Certificate t-

Program Program Difference Statistic
Initial Recipient. Rent .
Burden
Mean 33.6% 31.4% © 2.2 pts

t

Within~PHA standard error 1.2 0.5 1.3 1.65%
Total standard error 1.5 1.3 2.3 0.96
F-statistic for variation 4.01%% 26.83%% 5.67%x
across PHAs (16,1753) (16,1597) (16,3350)
Recipient Rent Burden
at Recertification
Mean 34,9% 30.8% 4,1 pts
Within~PHA standard_error 0.5 0.0 0.5 T.41%%
Total standard-error 1.4 0.7 1.7 247
F-statistic for wvariation 6. 90% 40,03%% 7310k
across PHAs (16,1680Q) (16,1530) (16,3210)
Changein Recipient Rent
Burden®
Mean 1.2 p-s -0.6 pts 1.8 pts
Within-PHA standard error 1.1 0.5 1.3 1.42
Tatal standard ervor 1.2 0.6 1.4 . 1.29
F-statistic for variation 2.68¥%* 5.45%% 3.46%%
acrogss PHAs (16,1679) (16,1529) (16,3208)

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

[}

*%
*
¥

2Change figures may not equal the difference between pre and post
figures due to missing values.
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TABLE F.73
(TABLE 7.1)

GOMPARISON_OF RECIPIENT HOUSING ASSISTANCE PAYMENTS IN THE TWO PROGRAMS

Housing Assistance Payment

Mean

Within-PHA standard error
Total standard error
F-statistic for variation

across PHAs

Annual Net Income

Mean

Within=-PHA standard error
Total standard error
F-atatistic for variztion
across PHAs

Payment Standard or FMR

Mean

Within-PHA standard error
Total standard error
F-statistic for variation

acrosgs PHAs

Difference in payment if

average net income is the same

Difference in payment if
the Payment Standard had
equaled the FMR

Yk
%
b 3

nonn

Significant at 0.0l level

Housing
Voucher Certificate t-
Program Program Difference Statistic
$309.67 $293.09 16.58
1.09 1.38 1,76 9.41%%*
13.75 14.09 4,49 3,69%
175.33%% 113,13% 6. 69%*
(17,3497) '(17,3327) (17,6824)
5692.86 5649.79 43,06
41,90 44,06 60,80 0.71
280.90 261.52 60.80 0.71
47 .06%* 39 4535 0.58
(17,3496) (17,3327) (17,6823)
455.93 460.41 -4.49
0.34 0.40 0.52 8.55%%
18.78 17.70 2.91 1.54
2591,23%%  1954.84%% 24, 75%%
(17,3497) (17,3328)(17,6825)
$17.66
$22.15

Significant at 0.05 level .

Significant at 0,10 lLevel
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TABLE .F3 74
(TABLE 7.2)

COMPARISON OF RECIPIENT HOUSING ASSISTANCE PAYMENTS,. .. ..,

T

IN THE TWO PROCRAMS FOR RECIPIENTS WHO MOVE - -—-°~<'-i- -

Housing Assistance Payments

Housing ,

.Voucher, Certificate

t—

Program Program Difference ~ Staristic
Mean 332.79 323,15 9.64
Within-PHA standard error 1.37 1.65 2.15 4 49¥%%
Total standard error 14.06 12.87 4.82 T 2.00%% >
F-statistic for variation 117.46%% 66 . 84% 5,339
across PHAs (17,2139)  (17,2047) (17,4186)
Annual Net Income
Mean 5398.58 5409.52 -1G.94
Within-PHA standard error 92.44 57.22 17.62 0.14
Total standard error 298,77 280.95 77.62 0.14
F-atatistic for variation 35,75%% 28.28%% 0.45
across PHAs (17,2139)  (17,2046) (17,4185)
Payment Standard or FMR < .
Mean 469.16 475.92 =-5.76
Within«PHA standard error 0.41 0.48 0.63 9. 13%*
Total standard error 19.96 17.80 3.61 1.60
F-statistic for variation 2172.60%% 1549, 77%* 34,22%%
across PHAs (17,2139) (17}204?) (17,4186)
Difference in payment if
average net incomes equal $9.37
Difference in payment if
Payment Standard equaled FMR $15.13

by
*
t

Significant at 0.01 level
Significant at 0.05 level
Significant at 0.10 level
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TABLE F.75
(TABLE 7.2 QONT.)

COMPARTSON-QF -RECIPIENT HOUSING ASéISTANCE PAYMENTS IN THE TWO PROGRAMS
FOR RECIPIENTS WHO STAY -IN THEIR PRE-PROGRAM UNITS

Fl

- Housing
Voucher Certificate -

Housing Asgistance Payments Program Program Difference Statistic
Mean 270.00 241.71 28.29

Within-PHA standard error 1.63 2.17 2.71 10.42%%
Total standard-error 11,20 11.86 4,44 6,37
F-gtatistic for variation 47, 19%% 31.73%% 3.11%%

acrogs PHAs (17,1293)  (17,1217)  (17,2510)

Annual Net Income

Mean 6197.90 6059.93 137.96

Within-PHA standard error 64.77 66.86 93.09 1.48
Total standard error 230.16 215.63 38.19 l.41
F-gtatistic for variation 13,21 11.93 1.66

across PHAg (17,1292) (17,1218) (17,2510)

Payment Standard or FMR

Mean 433,22 , 435.64 -2.42

Within~-PHA standard error Q.60 0.69 0.92 2.64
Total standard error 16,36 16.88 3.84 0.63
F-statistic for variation 583,52%% 508.47 12.76%%

across PHAs {17,1293) (17,1218) (17,2511)

Difference in payments if

averazge net income the same

in both programs $31.74
Difference in payments if

the Payment Standard equal

to the FMR $34.16
*r = Significant at 0.01 level

* = Significant at 0.05 level

f = Significant at 0,10 level
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TABLE F.76
(TABLE 7.2 CONT.)

TEST STATISTICS FOR DIFFERENCES IN ASSISTANCE PAYMENT OUTCOMES
BETWEEN THOSE WHO MOVED FROM OR STAYED IN THEIR
PRE-ENROLLMENT UNITS

Housing
Voucher Certificare
Program Program Difference
Housing assistance payments 855.21%*% 935.93%% 30.05
(1,3432) (1,3264) (1,6696)
Annual net income 92 .32¥%% 36.94%% I.55
(1,3431) (1,3264) . {1,6695)
Payment Standard or FMR 2166.03%% 2069 ,30%*% 8,38
(1,3432) (1,3265) (1,6647)
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. TABLE F.77
‘(TARLE 7.5)

CHANGE IN GROSS RENTS AS A PERCENT OF foUSING ASSISTANCE PAYMENTS

Housing - . .
Voucher Certificate : Tt
IR S ;" . Program ' _ Program Difference - Statisktic
Mean 54.,9% ! 51.52 3.4 pts
Within-PHA standard error - 0.9 pts - 0.9 pts “ 1,3 pts "2.66%%
Total standard error ' 4.5 pts 4,8 pts 1.6 pts 2. 14%%
Chi-square statistic 410.82%% °  436,36%F 29.20% )
for variation across PHAs {16) (16) (16)
Significant at 0.0l level ° . I *‘T

n o

Significant at 0.05 level b :

ok
s
t = significant at 0.10 level
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- TABLE F.78
(TABLE 7.5 CONT.)

] COMPARISON OF THE AVERAGE RATIO OF THE CHANGE IN
RENTS TO HOUSING ASSISTANCE PAYMENTS FOR MOVERS AND STAYERS

Housing

Recipients Who Move Voucher Certificate t-
From Their Pre-Program Un:it Program Program Difference Statistic
Mean _ 7T7.4% 72.3% 8.0 pts
Within-PHA standard error 1.1 pts 1.1 pts 1.6. pts 3.13%%
Total standard error 2.5 pts 2.8 pts 2.1 pts 2.41%%
F-statistic for variation 100.47%% . 115.27%% 43,80% : )
across PHAgs (16) (16) - (18} -
*k = Significant at 0.01 level

* = Significant at 0.05 level .

t = Significant at 0.10 level , S S S

. APP-339 °




COMPARISON OF THE AVERAGE RATIO OF THE CHANGE IN RENTIS TQ

TABLE F.79
(TABLE 7.5 CONT.)

COMPARISON Or AHE By s A e e o
HOUSING ASSISTANCE PAYMENTS BY MOBILITY AND PRE-ENROLLMENT RENT

Pre-Enrollment
Paid Full Rent, Moved

Mean
Within-PHA standard error
Total standard error -

F-gtatiscic for variation
acrogsgs PHAs

Did Not Pay Full Pre-
Enrollment Rent, Moved

Mean
Within-PHA standard error
Total standard error

F-statistic for variation
dcross PHAs

Stayed

Mean

Within-PHA standard error
Total standard error

F-statigtic for variation
acrass PHAs

'H-ii-i

Housing
Voucher _ Certificate t-
Program Program  Difference Statistic
58.5% 51.0% 7.5 pts
1.2 pts 1.3 pts 1.8 pts G 31%%
2.8 pts 2.6 pts 2.3 pts 3.32%%
6.18%% 4, 56%% 2.04%%
(16,1108) (16,1025} (16,2133)
99.8% 95,0% 4.8 pts
1.8 pts 1.8 pts 2.5 pts 1.90%f.
3.1 pts 2,6 pts 3.7 pts 1.30
4, 04%% 2.04% T 2.12%%
(16,9,14) (16,9,05) (16,18,19)
16.72 16.4% 0.3 pts
0.9 pts 1.1 pts 1.4 pts 0.18.
2.3 pts 2.3 pts 1.6 pts 0.16
6.,34%% 5.64%% 1.69%*
(16,1281) (16,1205) (16,2486)

Significant at 0.01 level
Significant at 0.05 level
Significant at .10 level
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TABLE F.80
(TABLE 7.6)

COMPARISON OF RECIPIENT PAYMENT AT ANNUAL RECERTIFICATION

Initial Monthly Payment

Hean

Within-PHA standard error
Total standard error
F-statistic for variation

acrass PHAs

Monthly Payment After
Recertification

Mean

Within-PHA standard error
Total standard ervor
F-statistic for variation

across PHAs

Change in Monthly Payment

Mean
Within-PHA standard error
Total standard error

F-gtatistic for variation
dacross PHAs

Housing
Voucher Certificaze t-
Program  Program  Difference Statistic
$306.71 $287.46 $19,25
1.70 2.36 2,91 6,61%"
12.93 14.25 4,84 3.98%*%
92 .. 3G9% 57 .20%% 3,57%%

(16,1754) (16,1598 (16,3352)

$303.53 $297.91 35.62
2.15 2.75 3.49 1.61
13.85 "14.61 5.24 1.07
61.86%% 45,374k 2. 745k

(16,1748)  (16,1590)  (16,3338)

$-3.04 $10.5% §-13.62

1.74 1.99 2.64 S5.16%*
2.97 4.25 3.94 3.46%%
2, 70¥% 4. T4%% 2.97%%

(16,1748)  (16,1590)  (17,3338)

Determinants of Change in Payment

Change in annual net income

Change in FMRs
Level of FMRs at

$468.93 $456.85 $12.08 0.12 ~
7.84 22.42 -14.38 J.72%%
457.99 475.38 -17.39 3.90%

recertification

** = Significant at 0.0l level
* = Significanc at 0.05 level
t = Significant at 0.10 level
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APPENDIX G

MISCELLANEOUS SUPPORTING TABLES
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TABLE G.1

ARC SINE REGRESSIONS FOR THOSE INTENDING TO MQVE

Intercept

Site dummies

[Y=J0 R - T T

—
M)

T i e =
W oo~ O P L o

Pre-program rent

80 to 100% of FMR
60 to 80Z of FMR
40 to 60Z of FMR
Less than 40% of FMR

Housing Voucher Program

Erxror degrees of freedom 484
Error sum of squares 547.89
Dependent mean 1.56
Root mean squared error 1.06
% 0.71
** = Significant at 0.0l level

* = Significant at 0.05 level

t = Significant at 0.10 level

APP-365

Coefficient

1.83

0.02
=-0.18
0.68
0.46
0.29
0.35
0.15
0.10
-0.25
-0.73
0.59
0.63
0.35
0.28
0.54
0.53
0.50
-0.18

0.02
-0.13
-0.32
-3.50

0.03

t=Statistic

14.68

0.17
1.24
3.91%%
2,52%
1.72¢
3.16%%
1,33
0.74
0.71
7. 74%%
5.62%%
5.19%%
2.49%
2.01%
4 41w
4, 80%%
4,630
1.17

0.24
1.53
3.66%¥
5.45%%

0.95



TABLE G.2

e o ¥

ARC SINE REGRESSION FOR THOSE INTENDING TC STAY

~ (Weighted observations)- I
Parameter t-Statistic
Constant — ) : r' ot ~ o 2.10 24.25
Site: _ - ‘
1 ~=0,11 Q.59
2 . -0.17 1.01
3 0.71 o 2.38%
4 0.06 . 0.27
5 0.18 1.63
7 " 0.31 ] ) 2.32%
.8 0.36 : 3.21%%
9 Q.34 2.07% .
19 d.18 1,2}
11 ' ~0.14 ©o1.59 L
12 0.32 271w
13 . 0.38 X 3,17%%
14 0.56 4, 17
15 -0.21 1.58
16 - " 0.56 2.68%*
17 0.38 3.92%x
18 0.39 3.37%*
19 0.21 1.831
Certificate Program
Rent 80 to 100% of FMR 0.20 3,07
Rent 60 to 8Q% of FMR 0.00 0.05
Rent 40 to 60X of FMR -0.26 2.38%
Rent less than 40% of FMR ~-0,14 .35
Housing Voucher Program G.30 2,76%%
Error degrees of freedom 260
Error sum of squares 242.77
Dependent mean 2.19
Root mean square error 0.98
g2 q.49
*% = Significant at 0.01 level
* = Significant at 0,05 level
% = Significant at 0,10 level
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ENROLLEE SAMPLE SIZE:

TABLE G.3

HOUSEHOLD COMPOSITION BY ELDERLY/NON-ELDERLY

Household Type

Single person elderly
Single person haﬁdicapped
Other zero or cone bedrocm
Twa bedroomé, ¢ne adult

Two bedrooms, more than
one adult

Three or more bedrooms,
one aduit

Three or more bedrcoms,
more than one adult

All

Number and Percent of Enrollees

- In Given Household Type Who Are:

Elderly
Percent Number
100.0% 1734

0.0 0
17.5 262
0.9 32
12.0 103
0.4 9
2.8 32
17.3 2,174

APP-367 =

Non-Elderly

Percent

0.0%
100.0
82.5
99.1

88.0

99.6

97.1

82.5

.
1411
1233
3715

T?l
2022
1116

10,268




ENROLLEE SAMPLE SIZE:

TABLE- G.4

HQUSEHOLD COMPOSITION BY HANDICAPPED STATUS

Household Type

Single person elderly
Single person handicapped
Other zero or cne bedroom
Two bedrooms, one adult

Two bedrooms, more than
one adult

Three or more bedrooms,
one adult

Three or more bedrooms,
more than one adult

All

Number and Percent of Enrollees
In Given Household Type Who Are:

Handicapped
Percent . Number
30.6% 530
100.0 1411
17.5 261

3.6 136
22.8 200
3.2 65
9.2 195
21.8 2708

APP-363

Non-Handicapped

Percent |

69.4%
0.0

82.5

96.4

77.2

96.8

90.8

78.2

Number

1204

0
1234
3611

676

1966

1043

9734



ENROLLEE SAMPLE SIZE:

TABLE G.)5

HQUSEHOLD COMPOSITION BY WHETHER SPOUSE IS PRESENT

Household Type

Single person elderly

Single person handicapped

Other zero or one bedroom

Two bedrooms, one adult

Twa bedrooms, more than
one adult

Three or more bedrooms,
one adult

Three or more bedrooms,
more than one adult

All

eYTOrsS.

3Reported incidences of less than

Number and Percent of Enrollees
In Given Household Type Who Are:

Spouge Present No Spouse Present

- Percent.-  Number Percent Number
0,0%2 0 106.0% 1734
0.02 W ‘ 100.0 1411
30.1 450 69.9 1045
.02 ¢ 100.0 3747
56.9 498 43,1 378
0.0% 0 100.0 2031
57.8 664 42,1 484
13.1 1,612 86.9 10,830

APP-369

0.3 percent sre suppressed as data




TABLE G.6

ENROLLEE SAMPLE SIZE: HOUSEHQLD COMPOSITION BY SEX OF HEAD

Number and Percent of Enrollees
. - In Given Household Type Who Are:

. iy Male Female
Houséhold Type Percent Number Percent Number
Single person elderiy 18.5% 321 ‘ 81.5% 1413
Single person handicapped 47.3 668 52.7 743
Qther zero or one bedroom 3G.5 456 69.5 1038
Two bedrooms, one adult 1.8 66 298.2 3681
Two bedrooms, more than 49.5 434 30.5 ' 442
one adult
Three or more bedrooms, 1.7 34 98.3 1997
one adult . ) i _
Three or more bedrooms, 50.5 580 49.5 568
more than one adult
ALl 20.6 2559 19.4 9882
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Household Type',

Singte ﬁe?son
elderly

Single person
handicappad

Other zero or
one bedroom

Two bedrooms,
one adult

Two bedrooms,
more than one
adutt

Three or more
bedrooms, one
aduelt

Three or more
bedrooms, more

than one adult

ALl

TABLE G.7°

ENROLLEE SAMPLE SIZE: HOUgEHOLD COQPOSI%ION BY RACE/ETHNICITY S8TATUS .

Number and Percent of Enrollees In Given Household Type Who Are:

APP-371

. . Non=-Minarity Biack, Non-Hispan:c Hispani¢ Other Minor ity
Percent Number Percent Number Percent Number Percent Number

- 62,34 1079 22.9% 397 13.6% 236 - 1.2 > 21

48.6 586 37.8 533 12.3 174 1.3 18

23.5 351 44,1 659 ° 30.2 451 2.3 31

26.1 977 54.5 2043 18,2 680 1.2 " ae

40,0 350 32,4 284 24,2 212 3.4 30

18.1 367 50.1 1219 20.5 416 1.4 29

24.0 276 37.5 431 27.0 3o 11.4 131

32.9 4086 44.8 5566 12.9 2479 2.5 08




TABLE -G.8 -

ENRCLLEE SAMPLE SIZE: HOUSEHOLD COMPOSITION BY PRESENCE OF CHILDREN

Number and Percent of Enrollees
In Given Household Type Whe Are:

B No Children Present Children Present
Household Type - Percent .. -Number Percent _ Number
Single person elderly 100.0% 1734 0.0% 0
Single person handicapped 100.0 1411 0.0 : 0
Qther zero or one bedroom 39.6 593 60,4 9G3
Two _bedrooms, one adult 0.08 0 100.0 T 3747
Twe bedrooms, more than 3¢.1 264 69,9 © 612
one adult
Three or more bedrooms, 0.0 0 106.0 2031
one adult
Three or more bedrooms, 2.1 ¢ 24 97.9 T 1125
more than one adult -

ALl 4026 8418

8Recorded incidence of 0.1 percent suppressed as data erzor.
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RECIPIENT SAMPLE SIZE:

TABLE G.9

HOUSEHOLD COMPOSITION BY ELDERY/NON-ELDERLY

Household Type

Single person
Single person
Other zero or
Two bedrooms,

Two bedrooms,
one adult

Three -or more
one adult

Three or more
more than one

All

elderly
hand{capped
éne bedroom
one adult

more than
bedrooms,

bedrooms,
adult

Number and Percent of Enrollees
In Given Household Type Who Are:

Elderly Non-Elderly
Percent Number Percent - .- Number.
100.0% 1195 0.0% 0

6.0 ¢ 100.0 863
21.9 lel 78.1 5373
0.9 22 99.1 2420
i1.1 60 88.9 479
0.6 7 99.4 1178
3.0 19 $7.0 628
19.3 1464 80.7 6139

APP-373




RECIPIENT SAMPLE SIZE:

TABLE G.10

HOUSEHOLD COMPOSITION BY HANDICAPPED $TATUS

L]

Household Type

Ty

Siﬁéie_person
Single person
Othgr.zero or
TwQ pedrooms,

L

Two ?edrooms,
one adult

Three or more
one adult

Three or more
more than one

All

T
elderly

handicapped
one bedroom

one adult

more than
bedrooms,

bedrooms,
adult

Fatn

. - . R - - - - -

Number and Percent of Enrollees
In Given Household Type Who Are:

* Handicapped Non-Bandicapped
Percent ... Number Percent | Number
26.9% 321 ?3.}2 874
100.0 863 0.0 0
_19.9 146 . 80.1 388

3.6 87 96.4 2355
21.9 113 78.1 421
3.3 39 96.7 ) 1146
9.3 60 90.7 585
21.5 1634 78.5 5869
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TABLE G.11

RECIPIENT SAMPLE SIZE: HOQUSEHOLD COMPOSITION BY PRESENCE OF SPOUSE’

Number and Percent of Enrollees
In Given Household Type Who Aret

. Spouse Present No Spouse Prasent
Household Type * Percent Number Percent Number”
Single person elderly 0.0%2 0 100.0 1195
Single person handicapped 0.03 0 100.0 863
Other zeroc or one bedroom 38.4 ‘282 61.6 452
Two bedrooms, one adult 0.02 0 100.0 2442
Two bedrooms, more than 61.6 332 38.4 {,26?
one adult

Three or more bedrooms, g.02 0 100.0 ~_1}35
one adult

Three or more -bedrooms, 60.6 391 39.4 254
more than one adult

All 13.4 1605 86.6 6598

4Recorded incidences of legs than 0.5 percent suppressed as data
Brrors.
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TABLE G.12

RECIPIENT SAMPLE SIZE: HOUSEHOLD COMBOSITION BY SEX OF HEAD QF HQUSEHOLD

Number and Percent of Enrcllees
In Given Household Type Who Are:

Male Female
Household Type Percent ' .. Number . Percent ... . Number
Single person elderly 17.1% 204 82.9% 991
Single person handicapped 42.9 370 37.1 493
Qther zero or one bedrcom 37.7 277 62.3 457
Two bedrooms, one adult 1.9 46 8.1 2396
Twe bedrooms, more than 51.0 275 9.0 T 264
ane adult
Three or more bedrocms, 1.6 19 98.4 1166
one adult
Three or more bedrooms, 53.2 343 46.8 . 302
more than one adult
All 20.2 1534 79.8 6069
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TABLE G,13

RECIPIENT SAMPLE S1ZE HOUSEHOLD COMPOSITION BY RACE/ETHNICITY STATUS

Number and Parcent of Enrollees in Given Househoid Type Who Are:

Non=Minor ity Bliack, Non-Hispanic Hlspamic Qther
Mirarity
Househoid Type Percent  Number Percent .Number Percent Percent Number  Number
Single person ' 69.9% 834 18.8% 225 10.4% 124 0.9% 1
etderly -
Sitngle persaon 54.1 487 36.3 313 8.0 69 1.6 14
handicapped
Other zero or 34,7 255 40,9 300 22,5 165 1.9 14
one bedroom
Two bedrooms, .6 772 52.6 1285 4.1 345 1.6 38
cne aduit
Two bedrooms, 43.8 236 30.4 164 21,9 118 .90 2
more than one
adult
Three ar more 21.5 255 60.7 719 16.4 194 1.3 16
bhedrooms, one
adult
Three or mora 28.4 183 35.4 228 23.7 153 12.6 81
bedrocms, more
than cne adult
Ail 39.5 3002 32.6 3234 15.4 1168 2.6 1986

. APP-377 -




TABLE G.14°

RECIP{ENT SAMPLE SIZE: HOUSEHOLD COMPOSITION BY PRESENCE OF CHiLDREN

a X \

Number and Perceat of Enrollees:
Ia Given Household Type Who Are:

Do Not Have Childran Have Chiidren

Household‘ngéu—g . ~ Percent . .Number...i. ..-Percent Numbar

i L i-
Singie person etderly ° 100.0% 1195 0.0% 0
Slng[é person handicapped 100.0 863 0.0 ¢
Other zero or cone bedroom 49.3 362 - 50,8 373
Two bedrocms, ore adutt 0,04 Q 106.0 2442
Twa bedrocoms, more than . 28.2 152 7.8 387
one adult
Threg or more bedrooms, 0,0 0] 100.0 1185
one adulf
Three ar more bedrooms, 2,0 - 13 " 68,0 632
mora than one adult
All ) ) 34,0 2585 §6.0 5019

L

aRécorded incidence of less than 0.1 percent suppressed as data error,




TABLE G.15

BACK-UP FOR FIGURES 4.1 AND 4.2

Distribution of the Rat:io of Pre—Prodram and Reciprent Gross Rents to FMR

for All Recipients (Natioral Progection)

v
1

Pre=-Program-Gross Rent

Hous ing Housing
Voucher . Certificate Voucher
Ratio to FMR Program Pragram Program
1 < 0.05 5.0% 5.2% *
2 >C.05, <0.10 1.4 . 1.4 *
3 »0.10, <0.15 2.4 2.8 *
4 >0.15, <0.20 3.0 3.4 ‘ *
5 »0.20, <0.25 3.3 3.6 *
6 >0.25, <0.30 3.8 3.9 *
7 »0.30, <0.35 2.8 3.5 *
8 »0.35, <0.40 3.9 . 3.6 *
9 >0.40, <0.45 ’ 4.6 a1 *
10 »0.45, <0.50 4.7 4.6 *
11 >0.50, <0.55 4.5 . 3.9 *
12 >0.53, <0.60 5.1 3.4 0.7
13 >0.60, <0.65 6.3 4.8 Q.7
14 »0.65, <0.7C 5.8 5.8 1.1
15 >0.70, <0.75 5.6 7.5 2.0
16 »0.75, <0.80 7.0 6.2 3.4
17 >0.80, <0.85 5.1 - 5.8 5.1
18 >0.85, <0,90 5.4 ' 5.5 8.9
19 >0,90, <0.95 4.7 4.8 12.6
20 »0.95, <1.00 4.4 4,5 19.0
2t >1.00, <1.05 3.5 4.3 13.2
22 »1.,05, £1.10 2.7 2.2 11.4
23 »>1.10, £1.15 1.5 1,10 7.8
24 >1.1%, <6.20 1.3 Q.6 5.3
25 >»1.20, <1.25 0.8 0.4 3.0
26 >»1.25, <1.30 0.5 bld 2.1
21 >1.30, £1.35 0.3 i 1.2
28 »1,35, <1.40 £ #% 0.8
29 >1,40, <1.45 ¥ > a.6
30 »1.48 ¥ Ll **
Sample Size 3747 ‘N 3885

M ess than | percent of the (weighfed) sampie at or below this interval.

*# ess than | percent of the (weighted) sample at or above this interval,
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Recipient Gross Reati:, -

Certificate
Program

*
vtl

Q.7
Tt
2.8

3.8
6.7
8.9

14.3

43,1
8.3
8.3

1.3
e

%
*%
%
LX)
L L]

%%

ing




TABLE G.18
BACK-UP _FOR FIGURES 4.3 AND 4.4

Distribution of the Ratio of Pre-Pregram and Recipient Gross Rents to FMR
tfor Rectipients Who Moved to Otherwise Unsubsidized Housting
and Patd Their Full Pre-Program Rent {(National Projection)

Pra-Program Gross Reat Recipient Gross Rent
i Housing - - Haus1ng
Youcher Certificata VYoucher Certificate
Rat:o to FMR Y Program Program Program Program
1 < 0.05 * . * * *
2 >0.05, <0.10 0.7% 0.9% #* 5
3 >0.10, <0.15 1.4 1.3 * *
4 >0,15, <0.20 1.6 1.7 * *
5 >0.20, €0.25 2.1 2.1 * *
6 »0.25, <0.30 3.7 3.1 * - ®
7 >0.30, <0.35 2.6 3.1 * *
8 >0.35, <0.40 3.8 3.0 * d
9 0.40, <0.45 ©oag 4.8 . B
10 >0.45, <0,50 6.9 6.9 * *
11 >0.50, <0.,533 7.2 6.2 * *
12 »0.35, <0.60 6.5 8.5 . *
13 »0.60, <0.65 10.4 7.2 ¥ *
14 >0.65, <070 8.7 9.1 ® *
1% )O.IO, 50.?5 7. 10.5 0.9 0.8
16 >0.75, <0.80 8.2 7.9 0.9 2.6
17 >0.80, <0.85 4,7 5.7 3.5 4.1
18 >0.85, <0.90 4.5 5.0 6.6 9.0
19 >0,90, <0.95 4.2 3.7 11.8 15.3
20 »0.95, <1.00 3.4 2.9 19.2 47.7
21 >1.00, £1.05 2.3 1.8 15,3 9.5
22 >1.05, <1.10 1.6 1.7 14.8 8.7
23 »i.10, 51.15 1.1 0.8 9.8 1.3
24 »1,15, <1,20 0.9 * 7.0 I 4
25 »1.,20, <1.25 0.5 * 3.6 fid
26 >1.25, <1.30 = *% 2.1 o+
27 »1.30, €1.35 * > 1.7 i
28 »1,35, <1.40 ** ** 1.1 %
29 >i.40, <1.45 okl . e 1.0 Bl
30 )].45 *¥ £ 3 ) * % ¥
Sample Size . 1237 1159 1277 1189

%Lass than | percent of the {weighted) sampie at or below this intervat,

*#Lgss than | paercent of the {weighted) samplg at or above this interval,
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TABLE G.17

BACK-UP FOR FIGURES 4.6 AND 4.7

Distribution o} the Ratro of Pre-Program and Recipient Gross Renfs fo FMR
for Recipients Who Stayed 1n their Pre-Enrollment Untt and
Paid Their Full Pre-Enrcliment Rent (Naticnal Projection}

T " Pre-Progran Gross Rent Reciptent Gross Rent
Housing Housrng
Voucher Cartificate Voucher Certificate
Ratic to FMR Program Program Program Program
i 5 0.05 B * * * *
2 >0.05, <0.1C * * ¥ ®
3 >0.10, <0.15 * * * *
4 >0.15, <0.20 * * * - %
5 »0.20, <0.25 % 0.7% * *
& >0,25, <0.30 ¥ . 0.0 * *
7 >0.30, <0.35 * C0.2 * *
& >0.35, <0.40 0.5% 0.8 * *
9 >0.40, 30.45 1.0 1.0 ® *
10 >0.45, <0.50 1.5 0.5 * ®
11 >0.50, <0.55 B 2.2 * *
12 >0.55, <0.60 3.8 3.4 1.0 0.4
13 0.60, <0.6% 5.0 4.5 t.8 1.5
4 >0.65, <0.70 6.5 5.8 2.9 , 2.6
15 >0.70, <0.75 ' 1.5 9.5 4.2 K-
16 >0.75, 50.80 9.6 9.6 1.2 6.4
17 >0.80, <0.85 9.7 10.6 7.9 10.5
18 »0.85, <0.90 9.9 10,3 11.1 10,2
19 >0.90, <0.92 9.1 10,1 14,2 14,4
20 »0.95, <1.,00 ) 8.6 10,1 15.5 34.2
21 »1.00, <1.08 8.3 1.2 10.6 5.5
22 »1,05, <1.10 6.2 4.3 7.9 6.9
23 >1.10, <1.15 3.1 2.3 5.7 1.4
24 >1.15, <i.20 2.3 0.6 3.4 *#
25 >1.20, <1.25 1.5 0.3 2.6 ¥%
26 1,25, <1.30 RN ** 1.4 , *x
27 >1.30, <1.,35 1.1 L 0.8 . i
28 »1.35, «<1.40 i 0.3 . hid 9.5 %
29 »>1.,40, <i.45 - e % 0.5 *x
30 )1_45 - ’ *% £% * % *¥
Sample Size 1258 1174 127G 1187

*Less than 1 percent of the fwelgh*ed)'sample at or below this interval,

*#Less than 1 percent of the "(weighted) sample at or above this interval ,

I
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. TABLE G.18

SACKUP FOR FIGURES 6.1 AND 6,2
Distribution of Recipiont Rent Burdens (National Estimates) .

Recipients Who

Ail Reciplents Reclpients Who Move Quatify In Place
Housing Housing Housing
Vouchar Cartificate Voucher Certificate Voucher Cert:ificate
Program Program Program Program Program Program
1 < 0,10 » ’ * * * - ® ®
2 >0.10, <0.15 11.4% * 5.3% * 21.9% *
3 50.15, €0.20 7.3 * 6.1 * 9.2 *
4 >0.20, <0.25 10.6 * 9,0 * 13.5 T
5 >0.25, <0.30 16.8 54.3% 16.8 56.3% 16.7 50.9%
6 >0.30, <0.35 16,7 42.8 17.1 41.9 16.1 443
7 >0.35, <0.40 1.7 0.9 13.5 0.6 " 8.7 1.4
8 >0.40, <0.45 8.2 0.2 9.9 0.1 5.1 0.4
9 >0.45, <0.50 5.0 0.2 6.2 Q.1 3.1 :ols
10 >0.50, <0.55 3.2 0.5 4.1 0.4 1.7 0.6
11 >0.55, <0.60 2.3 0.4 3.0 ** 1.3 0.9
12 >0.60, <0.65 1.8 e 2.2 om 0.5
13 >0.65, <0.70 ta i 1.4 ¥ 0.7 "
14 >0.70, <0.75 1.1 - 1.6 * o #%
15 >0,75, <0.80 0.5 »» - 0.7 et o e
16 >0.80, <0.85 0.2 e 0.3 Trx _ *e
17 >0.85, <0.90 0.2 bl 0.3 * o **
18 >0.90, <0.95 "0.4 . 0.5 LA ** o
19 >0.95, <0.100 0.2 ** 0.3 > € "
20 ><1.00 1.1 * 1.7 > L -
Sample Size 3878 3713 ‘2350 . 2267 . 1528 1446

®*Lass than 1 parcent of the (weighted) sampie at or below This intarval,

*# ass +han 1 parcent of the (weighted} sample at or above fhié-unférvai.



£3¢-dd¥

Household Type

Single person etderly
Single persan handlcapped
Other zero or one bedroom
Two bedrooms, one adult

Twa bedrooms, more than
one adul+t

Three or more bedrooms,
one adult

Throe or more bedrooms,
more than ane adult

Atl

TABLE G.19

RECIPIENT SAMPLE SIZE; HOUSEHOLD COMPOSITION BY SOURCE OF INCOME

Number and Percent of Reciptents In Givern Housghold Type Who Are,

Other

Salaries and Wages Social Security Welfare Siagle Source Single Source
Percent Number Percent Humber Percent Numbes Percent Humber Percent Mumber

1.3% 16 73.8% 8az 11.0% 13 0.1% 1 13.8% 165

2.6 22 59.4 513 29 3 263 0.1 1 8.6 %
19,1 140 26,1 192 44,6 328 0,1 1 19,1 FL|
24.5 597 3.4 84 63.8 1558 0.4 11} 1.9 193
35.8 193 15.0 81 33.2 179 0.2 1 15.8 85
18.9 224 2.4 28 67.5 800 ° 0.3 L3 o 130
7.1 2349 5.3 33 40,6 262 0.3 2 _16.9 109
16.8 1431 23.8 1813 46,2 3B 0.3 i9 10.9 830




#8¢~ddy

TABLE G.20

ENROLLEE SAMPLE S{ZE. HOUSFEHOLD COMPOSITION BY SOURCE-QF [NCOME

. Number and Percent of Enroilees In Given Househoid Type Who Are:
) Other MNo
Salaries and Wages Social Security Heltare Single Source Single Source

Household Type Percent Number Percent Number Percent Humber Percent Humber Perceat Number
Singie person elderly 1.24 21 12.63 1259 12,6% 218 0.2% 3 13.4% 233
Stngle personf handicapped 2.6 36 57.2 Ly 32.8 463 0.1 2 7.3 103
Other rero or one bedroom 17,1 255 16,1 285 55.3 827 Q.3 4 6.4 125
Two bedrooms, one adult 23.0 862 3.2 120 66.2 2482 0.3 12 7.2 27
Two bedrooms, more than 35,2 308 15.0 131 35.1 307 w 1 14.7 129
one adult I '

Three or more bedrooms, 18.0 385 2.4 49 " 69.6 1414 0.2 4 9.8 199
one adutt

Three or more bedrooms, 35.6 409 4.3 45" 44,0 506 0.2 2 15.9 183

more than one adul¥

Al 18.1 2256 21.17 2700 50.0 6217 0.2 28 10,0 1243




. TABLE G.21

ISSURANCE PER RECIPIENT BY PHA
(weighted)?

|ssuances per Recipient

Housing
Youcher Program Certificate Program Difference

Standard Standard Standard te
PHA Mean Error * Mean Error Mean Error  Statrstic
Attanta 1.50 .08 1.80 on -0.29 0.13 2.18%
Baston 2.13 0.20 2,07 0,03 0.06 0,27 0.23
Cleveland 1.24 0.06 1.29 0.09 -0.05 0.11 0.54
Dayton 1.40 0.97 1.62 0.12 -0.22 ¢.14 1.54
Erie County (Buffalo) 1.22 .04 1.40 0.09 ~-0.18 G.10 1.77%
Los Angeles 1,34 C.06 1.45 0.06 -0.11 0.09 1.23
Montgomery County 1.34 0.06 1.48 0.07 -0,14 0.09 1.51
Minneapol s 1,52 0.08 1.61 0.10 -0.09 0.13 0.69
New Haven 1,38 0.09 1.56 0.12 -0.18 0.15 1.24 '
New York 2,92 0.10 3.47 0.12 -0.25 0.16 1.55
Cak land 1.23 0.03 1.32 0.04 -0.09 0.05 1.79%
Omaha 1.18 0.05 1.20 ¢.04 -0.02 0,05 0.44
Pinellas County 1.27 0.05 1.23 0.04 ¢.04 - 0,06 - .67
Piitsburgh 1.56 0.08 1.45 0.07 0.1 a.11 {,00
San Antonio 1.20 0.05 1.28 .05 =0.08 0.07 1,20
San Diego 120 0.02 1.24 0.02  -0.04 0.03 1.34
Seattle 1.38 0.04 1.28 0.04 0.10 4.06 1.63
F-statistic for variation 57.44%% 51,48%+ 0.81
across PHAs
(Degrees of freedom) (17,3497) (17,3328) (17,6825}

*¥

Significant at 0.01 lavel
Signifrcant at 0,05 level
Signmificant at 0,10 level

I

R s ]
I

%cstimates are werghted Yo reflect a common projected bedroom size distribution for both
programs 1n each PHA, -




PHA

. Atlanta

. Boston

' Cleveland

| Dayton
Erie County (Buffaia)
Los Angeles
Monvgemery County ”
Minnsapol is
New Haven
MNew York
Cakland
Omaha
Pinal las County
Pi1t¥tsburgh
San Antonio
San Diego

SeatTle

*¥*

Signifrcant at Q.01 level
Signifrecant at 0.05 levei
Significant at 0,10 level

TABLE G.22

SUCCESS RATES BY PHA®
(we:ghfed)b

Housing
Yaucher Program Certificate Program Difference
Standard Standard Standard t=
Mean Error Mean Error Mean Error  Statistic
66,5% 3.4 pts 55.7% 3.4 pts 10.8 pts 5.0 pts  2.18%%
47.0 4.5 48.4 4.2 -1.4 6.0 0.23
80.8 3.2 1.3 5.2 3.5 6.5 0.54
71.6 3.7 61.3 4.8 9.8 5.4 1.54
81.7 3.0 7.2 4.6 10,5 5.9 1.77%
74.4 3.4 69.0 2.9 5.4 4.4 1.23
74,6 3.1 67.7 3.2 6.9 4.6 1.51
65.8 3.4 62.3 3.8 3,5 5.1 Q.69
72.6 4.7 64,0 4.8 8.6 6.9 1.24
34,5 1.2 31.6 1.2 2.7 1.7 1.55
81.3 2.0 76.0 2.2 5.3 3.0 1.79%
34.7 2.5 831 2.5 1.6 3.7 0,44
78.6 2.8 81,4 3.0 -2.8 4.2 Q.67
64.2 3.3 68.8 3.2 -4.6 4.6 1.00
83.4 4.7 77.9 3.2 5.5 4.6 1.20
83,6 1,1 80,6 1,6 3.0 2,2 1.34
72.4 2.3 77.9 2.4 -5.5 3.4 1.63

%5yccess rates are derived as the ianverse of the mean issuances per recipient in Table

G.21.

bEsflmaTes are weighted fo reflect a common projected bedroom size distribution for both

programs in each PHA.

wE 5 COVERWMENT PRIKTIRG OFFICE 1590- 037-272
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