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Public Housing and Labor Supply

The federal government spent more than $19 billion on subsidized housing programs for the poor in
Fiscal Year 1992. Of thisamount, roughly two-thirds was spent on Section 8 housing vouchers and one-third
on public housing projects. Although spending on these programs is nearly equal to Aid to Families with
Dependent Children (AFDC), Supplemental Security Income, or Food Stamp expenditure, thereis comparatively
little empirical evidence on how housing programs affect economic behavior.

The goal of this study isto answer two sets of questions:

® How do theincome digihility rules, marginal tax rates, and subsidies from the housing program affect
the work behavior of recipients? We consider whether the fact that some housing benefits are lost in
their entirety when income goes beyond the digibility level (known asthe public housing notch) distorts
work behavior.

® How does public housing interact with other welfare programs such as AFDC, Medicaid, SSI, and
Food Stamps?

To answer these questions, we use the 1990 to 1993 panels of the Survey of Income and Program
Participation (SIPP) covering the years 1990 to 1995. The SIPP provides sufficient data to construct a measure
of the subsidy that afamily receives from the public housing program, and follows households over time, which
allows a more complete examination of dynamics than other data sets. The public housing rules create a great
deal of variation in the program generosity, through three different dimensions. Firgt, the program generosity
varies by region or metropolitan area. Second, it varies over time, through changes in the "fair market rent."
Finaly, generosity varies based on the sex distribution of the family. A family with an even number of children
but an odd number of boys and girls receives alarger subsidy from the program because they are offered alarger
apartment than an observationally equivalent family with an even number of boys and girls. For example, a
family with one boy and one girl gets a three bedroom apartment, while afamily with two boys or two girls gets
atwo bedroom apartment.

The results, which exploit this variation, indicate that the public housing rules induce substantial labor
supply distortions. Among female headed households in our data, a one-standard deviation increase in the
housing subsidy at the notch point reduces labor force participation by 3.5 percentage points, from a baseline of
64 percent. It also increases participation in welfare programs by 4.9 percentage points, from a basdline of 36
percent. Theimplication of these findingsisthat policy changes which lower marginal tax rates could increase
work effort, reduce welfare dependency, and possibly provide more "role models' in the projects.



. Introduction

The federal government spent more than $19 billion on subsidized housing programs for the poor in
Fiscal Year 1992 (U.S. House of Representatives, 1994). Of this amount, roughly two-thirds was spent on
Section 8 housing vouchers and one-third on public housing projects. Although spending on these programsis
nearly equal to the former Aid to Families with Dependent Children (AFDC) program, Supplemental Security
Income, or Food Stamp expenditure, there is comparatively little empirica evidence on how housing programs

affect economic behavior.

1 Throughout this proposal, we will use "public housing" to refer to both the Section 8 voucher program
and public housing projects. For the particular focus of this paper, the distinction between them is largely
irrelevant, because the eligihility rules and income limits are identical for projects and vouchers.



Most research on the work-incentive effects of the U.S. welfare system focuses on the high implicit tax
rates on recipients under the former AFDC program (which reduces benefits by anywhere from $0.67 to $1.00
for each $1.00 earned in the labor market). Most of this research finds modest effects of AFDC program rules
on earnings -- for each dollar transferred to arecipient, 37 cents arelost in earnings.? Cash benefits are only one
of several programs provided to the poor, however. For some welfare recipients, cash benefits comprise lessthan
one-third of thetotal benefit package. In-kind transfers, such asfood stamps, Medicaid, and public housing, may
also distort labor supply decisions. Moreover, the structure of these in-kind programs may actually create
marginal tax rates far greater than 100 percent, implying a potentially large change in behavior. Inrecent years
agood deal of attention has been given to the effects of the Medicaid program, a smaller amount to food stamps,
and virtually none to public housing.® To our knowledge, only two studies explore public housing's effects on
labor supply, and neither uses the methods that this study will take. Keane and Moffitt (1996) include public
housing in their broader analysis of multiple program participation, and Painter (1995) examines how rationing
of public housing affects work behavior. The lack of research on public housing is surprising in light of the
potentially large distortions it may create and the enormous geographic variation in the program which reduces
the challenges to evaluating the public housing program.

The goal of this study isto answer two sets of questions:
® How do the income digibility rules, marginal tax rates, and subsidies from the housing program affect the
work behavior of recipients? We will consider whether the fact that housing benefits for the voucher program
arelost in their entirety when income goes beyond the dligibility level distorts work behavior.
® How does public housing interact with other welfare programs such as AFDC, Medicaid, SSI, and Food

Stamps?

2 See Moffitt (1992) for asummary of thiswork.

3 For evidence on Medicaid, see Blank (1989), Winkler (1991), Moffitt and Wolfe (1992), Wolfe and
Hill (1995), and Y elowitz (1995, 1996a). For evidence on Food Stamps, see Fraker and Moffitt (1988), Blank
and Ruggles (1996), Hagstrom (1996), and Y elowitz (1996b).
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To answer these questions, we will use the 1990 to 1993 panels of the Survey of Income and Program
Participation (SIPP) covering the calendar years 1990 to 1995. The SIPP provides sufficient data to construct
ameasure of the subsidy that afamily receives from the public housing program, and follows households over
time, which allows a more compl ete examination of dynamics than other data sets such as the Current Population
Survey.

The public housing rules create agreat deal of variation in the program generosity through three different
dimensions. First, the program generosity varies by region or metropolitan area. Second, it varies over time,
through changesin the "fair market rent." The "fair market rent" (FMR) isthe subsidy that a household with zero
income would get from public housing. Finally, generosity varies based on the sex distribution of the family.

AsCurrieand Y elowitz (1997) first noted, afamily with an even number of children but an odd number of boys
and girls receives a larger subsidy from the program because they are offered a larger apartment (or larger
voucher) than an observationally equivalent family with an even number of boysand girls. For example, afamily
with one boy and one girl gets a three bedroom apartment, while a family with two boys or two girls gets atwo
bedroom apartment.

The results, which exploit this variation, indicate that the public housing rules induce substantial labor
supply distortions. Among female headed households in our data, a one-standard deviation increase in the
housing subsidy at the notch point reduces labor force participation by 3.5 percentage points, from abasdline
of 64 percent. It also increases participation in welfare programs by 4.9 percentage points, from a baseline of
36 percent. Theimplication of our findingsisthat policy changes which lower marginal tax rates could increase
work effort and earnings, reduce welfare dependency, and possibly provide more positive "role models' in the
projects.

The remainder of this paper is arranged into four sections. Section Il goesinto detail about the public
housing rules, illustrating the public housing "notch," and discusses the theoretical effects of changes in the

budget constraint on work effort and welfare participation. Section |11 reviews the identification strategy for



isolating the effect of public housing from other features of the tax code, welfare system, and economy. This
section also discusses the SIPP extract used in the study, and the HUD data that is linked to it. Section IV

presents the results, and Section V concludes.

1. Background and Theory of the Work Incentives Created by Government-Subsidized Housing

A. Institutional Background®

Government-subsidized housing is delivered in two basic forms. public housing projects, where the
household is offered a specific apartment, and Section 8 vouchers/certificates, where the household can choose
any apartment in a given area that meets a set of quality and rent standards specified by Housing and Urban
Development (HUD). Approximately 1.3 million households live in 13,000 projects administered by 3,300
distinct public housing authorities. Households with children occupy half of these units, and the elderly and
disabled occupy most of the remainder. Another 1.3 million households use the voucher program. Compared
with public housing residents, Section 8 residents are younger, less likely to be from minority groups, and more
likely to be single parents. These working-age, female-headed households with children (both in and out of
subsidized housing) will be the focus of this paper.

Eligibility to live in the projects or to receive vouchers is determined by the local public housing
authority (PHA). Eligibility isbased on afamily's total annual gross income and family size, and islimited to
U.S. citizens and specified categories of non-citizens who have digible immigration status. In generdl, toinitialy
qualify the family's income may not exceed 50 percent of the median income for the county where the family

choosesto live. Thisruleisknown asthe "very-low" income limit.

* The description presented in this section draws upon Burke (1993, 1995) and Congressional Research
Service (1991, 1993, 1994). It also draws on conversations with HUD economists, who clarified some issues
concerning the "notch point."



The PHA collects information on the income, assets, and composition of applicant families, verifiesthis
information with other local agencies, employers, and banks, and then determines program €ligibility and the
amount of the rental assistance payment. If the PHA isunableto assist €ligible familiesimmediatdly, it places
them on a waiting list. Since the demand for housing assistance often exceeds the supply, waiting periods
between one and two years are common. In fact, a housing authority may close its waiting list when it has more
families on the list than can be assisted in the immediate future. In selecting afamily from itswaiting list, aPHA
may give preferenceto afamily who is (1) homeless or living in substandard housing, (2) paying more than 50
percent of itsincome for rent, or (3) involuntarily displaced. Familieswho qualify for these preferenceswill move
ahead of other families on the list who do not qualify for any preference. Each PHA has the discretion to establish
other additional preferencesto reflect other needs of its particular community.

In subsidized housing, afamily generally pays a share of rent equal to either 30 percent of its monthly
adjusted gross income (which includes deductions of $40 per month for each dependent under the age of eighteen,
and deductions for child care expenses related to work), 10 percent of its monthly gross income, or its welfare
rent payment, whichever is greater. As long as aworking family's annual earnings exceed the deductions for
dependent children and child care expenses, the marginal tax rate on earnings will be 30 percent.

The family's share of therent is calculated by the PHA, but the family pays that amount to the landlord
in the case of Section 8 vouchers. The PHA paysthe remainder of the rent directly to the landlord. Inthe case
of public housing projects, the family's shareis paid directly to the PHA. The family's rent share changes when
itsincome or family circumstances change.

The family receives a project apartment or avoucher that is based on its size and composition. HUD's
Handbook 4350.03, "Occupancy Requirements of Subsidized Multifamily Housing Programs,” offers the
following guidelines (pages 2-29 and 2-30) (HUD, 1996):

@ Children of the same sex may share a bedroom,

(b No more than two persons would be required to occupy a bedroom,



(© Unrelated adults and persons of the opposite sex (other than spouses) would not be required to
share a bedroom.

The result of these rulesisthat families with an even number of children but an odd number of boys and girls get
larger apartments than equally sized families with even numbers of boysand girls. Inthe simplest case, afamily
with one boy and one girl receives a three bedroom apartment, while a family with two boys or two girls only
receives atwo bedroom apartment. Thus, the subsidy from the program varies not only by family size, but by

the sex mix of the children.

B. Illustrations of the Effects of the HUD Rules

The "very-low" income limit varies considerably, and is usualy higher than dligibility for most other
welfare programs. For example, in 1993 the "very-low" income limit established by HUD for a four-person
family ranged in the 48 contiguous States from $12,100 (in some rural areas of Mississippi) to $36,700 (in a
metropolitan area of Connecticut). In the median county, the "very-low" income limit was $16,550. The poverty
linefor thisfamily was $14,350 (Federal Register, 1993) and more than eighty percent of the countiesin the U.S.
had public housing income limits greater than the poverty line. In contrast, only a handful of states have income
limitsfor AFDC that approach the poverty line (U.S. House of Representatives, 1994, pages 379-381).

Table 1, which substantially expands on a similar table in U.S. House of Representatives (1996),
calculates total income for a family of three in Philadelphia, Pennsylvania as its earnings goes up. The table
shows the interaction of earnings with the earned income tax credit (EITC), Aid to Families with Dependent
Children (AFDC), Food Stamps, Social Security, federal and state taxes, and work expenses. Our two main
changes to this table are that we include Medicaid and public housing in "total income," and we carry out
additional computations for $22,000, $23,000, and $25,000 in earnings. Thisisimportant because the very-low
income limit to initially qualify for public housing in Philadelphiais $22,200, after which afamily isin€ligible.

The effect of incorporating public housing (and Medicaid) into the budget constraint is remarkable: "total
income" at $0 of earningsis $19,217, while "total income" at $30,000 is $19,837. Thistrandatesinto amarginal
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tax rate of 98 percent for the first $30,000 of earnings. Moreover, there are certain portions of the budget
congtraint where marginal tax rates are greater than 100 percent. By moving from $22,000 to $23,000 of
earnings, total income falls by $2,592 because the household loses the housing subsidy. This drop in housing
benefitsis not unique to Philadelphia: Table 2 illustrates the income limits, subsidies, and the drop in benefits
for becoming ineligible (known as the public housing notch) for seven metropolitan areas. Depending onthe area
and family composition, the notch varies between $1,656 for two bedroom apartments in Baltimore and $8,892
for three bedroom apartments in San Francisco. Given these steep drops in benefits, it is plausible that
households will alter their earnings decisions either to qualify for, or remain in, public housing.
C. Notches

Although it is difficult to find good documentation on the specific rules for letting households in public
housing, and especially for removing them from public housing, our discussions with HUD economists clarify
three points about dligibility:

e [or those not in public housing (e.g., neither in the projects nor receiving vouchers), the "very-low" income
limit applies, and the notches represented in Tables 1 and 2 are accurate.

® For those receiving Section 8 voucherg/certificates, the "low" income limit applies, and the notches represented
in Tables 1 and 2 are too large. The notches would be smaller, but in many cases would not disappear
completely.
e For thosein public housing projects, it isimpossible to be removed for having too much income -- thus, there
isno notch. It ispossible for amillionaire to live in the projects, but she would have to pay 30 percent of her
income toward rent. Thetax rate and rent payment associated with it, rather than the income limit, is the reason
why very few wealthy households live in the projects.

With 3,300 different public housing authorities, it is not possible for usto verify that these guidelines

are used universally (especialy for the projects). Nonetheless, in constructing the "notch” we will assume the

above digibility rules hold.

D. Theoretical Effects of the Public Housing Program

The fact that welfare programs may distort labor supply is well known, and the particular quirks of



public housing are also well-recognized theoretically.” Assume that the consumer maximizes utility, U=u(Leisure,
Consumption). She faces a constant pretax wage, w°. The welfare and tax systems create nonlinearitiesin the
budget set. Figure 1 illustrates the resulting static budget constraint for a female-headed household, abstracting
for amoment from the possibility of rationing. At zero hours of market work, the mother recelves acertain level
of AFDC benefits, known as the "guarantee,” in addition to public housing. As she beginsto work, her AFDC
and public housing benefits are taxed away, so her after-tax wage is w'=(1-t )w’, where t is the cumulative
marginal tax rate for earning income while on AFDC and public housing (which varies from 67 to 100 percent
for AFDC, and 30 percent for public housing). Once she works more than H*, the hours of work where the entire
AFDC benefit istaxed away, and she loses her AFDC digibility. In many cases, she il receives public housing
because the dligibility limits for public housing are somewhat higher than those for AFDC. She now faces a
higher market wage, w?=(1-t )W°, where't, is the equal to the 30 percent tax rate. At the hours point H?, her
igibility for public housing ends, and her family loses the remaining subsidy in its entirety because it has earned
too much income. This discrete drop in benefits createsamarginal tax rate in excess of 100 percent for earning

additional income, and is called the public housing notch.® In principle, this loss of benefits resultsin a portion

> Moffitt (1992) reviews how welfare programs change the budget constraint. Stiglitz's (1986)

undergraduate text and Blinder and Rosen (1985) present specific discussions of public housing.

® Yelowitz (1995) reviews similar disincentives with health insurance created by the "Medicaid notch.”
The public housing notch differs from the Medicaid notch in two respects, both of which create larger labor



of the budget constraint where we would not expect to see any households. To determine this precise portion of
the budget constraint, however, we would need to know the value of the benefits she received from public
housing.
Both changing the income dligibility limit and changing the subsidy will have effects on labor supply.
Figure 2 illustrates the effects of changing the income digibility limit, holding the subsidy constant, while Figure
3 shows the effects of changing the subsidy, holding the income limit constant. Even without imposing a
particular utility function, several predictions can be made through reveal ed preference arguments. Increasing
theincome limit unambiguously increases labor force participation, but has an ambiguous effect on earnings and
hours of work. Labor force participation increases because dl the new { Leisure,Consumption} bundlesin Figure
2 involve the head of the household giving up leisure -- some households who were initially enrolled in public
housing and not working may now receive higher utility from these points on the budget constraint. For those
who were initialy participating in public housing, hours worked and earnings also increase -- al the new bundles
are a higher levelsthan before. For thoseinitialy off public housing, however, increasing the income limit may
have both "mechanical” and "behaviora" effects. Some households, located on the segment AB, now become

eligible for public housing, and assuming they take it up, the income effect of the subsidy reduces hours and

supply distortions. First, public housing is not an entitlement. If the household earns too much and loses its
project apartment or voucher, it may have to wait several yearsto receiveit again. During the time the family
ison thewaiting list, itsincome may not go above the "very-low" limit. Medicaid, in contrast, is an entitlement.
If a family becomes dligible, it can usualy collect Medicaid within 45 days of application. Second, the
alternative to not living in subsidized housing is to pay for a unsubsidized apartment or perhaps live with an
extended family, both costly alternatives (in terms of dollars or utility). The aternative to not receiving Medicaid
is usually less severe: families can use emergency rooms or charity care if they become sick, and if they are
healthy the value of Medicaid is probably quite low.



earnings. They will not reduce their hours below H, however, since they could have done that before an increase
in the eigibility limit. Other households, located on segment BC, are not mechanically eligible after the limit
increases, but may reduce their earnings to become digible. Overall, then, the effect is ambiguous, but with panel
data on public housing participants and nonparticipants it is possible to follow households before and after
income digibility changes and obtain crisper labor supply predictions. It is also usually possible to make
predictions about AFDC participation. Assuming that AFDC dligibility ended before the hours of work point
H?, then increasing the income limit and adding additional public housing bundles on segment AB should reduce
cash welfare participation.

The effects of increasing the subsidy are more straightforward as shown in Figure 3 (again, compared
to Figure1). Theincreasein the subsidy provides an income effect which should reduce hours of work, earnings,
and labor force participation for households initially participating. For those initially in unsubsidized housing,
thisincrease may cause them to join the program, and locate somewhere along the segment DEF. All of these
bundles are at lower earnings and hours points than before, so the net effect on these outcomesis negative. Some
initial nonparticipants may also withdraw from the labor force completely, so the net effect on participation is
also negative. Finally, AFDC participation should increase because of this reduction in earnings.

It isalso important to note that public housing is not an entitlement -- not al households who are eligible
for the program actually receiveit. In areas where rationing of public housing is more severe, the rule changes
should dlicit no behavioral response from those who wereinitialy in unsubsidized housing. Thus, the predictions
from policy changes will mirror the predictions for those who wereinitially in the program. Table 3 summarizes
these comparative statics predictions, for both the cases with and without rationing.

Although changing the income limit and overall subsidy lead to some predictions on labor supply and
AFDC participation, including both the Fair Market Rent (FMR) and the "very-low" income limit, it does not
capture the most stunning feature of the budget constraint in Figures 1, 2, and 3: the public housing notch.

Holding the subsidy constant and lowering the income limit makes the notch bigger, and raising the subsidy and
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holding the income limit constant has asimilar effect. In Figure 2, consider lowering the income limit from w°H?
to w°H? (and making the public housing notch bigger). For most sets of preferences, those initially in public
housing and working between H? and H3 will reduce their work effort. It is possible, however, for some recipients
to leave public housing atogether. In Figure 3, the predictions for making the public housing notch bigger mirror
those for raising the subsidy. By combining these two policy choices, theincome limit and the subsidy, into one

measure for the public housing notch, the labor supply distortions are likely to be larger.

I11. Empirical Methods and Data Description

A. Methods

To assess the predictions explained in the preceding section, the analysis will focus on the effects of the
rules. The effects of the rules on earnings and labor force participation may be viewed as the "reduced form,"
in the sense that the rules lead to changes in the public housing subsidy and public housing takeup, which
consequently leads to changes in labor supply.

To measure the way that the rules affect labor supply, we would estimate a regression that takes the
form:

(1) WORK}, = by + biFM Ry + D2VERY _LOWiinyt + baXi + bAMSA, + bsY EAR, + bsBOY S, + b/KIDS,
+ bgFAMSIZE; +e,

where WORK is a measure of the female head's work effort usually defined as labor force participation or

monthly earnings (or in other cases, welfare participation or total income); FMR represents the subsidy at zero
earnings received by the household from the government housing programs (e.g., in Table 1, it would be $8,136
per year); VERY_LOW is the very-low income limit defined by HUD rules (e.g., in Table 1, it would be
$22,200); X isadetailed set of demographic and family structure variablesfor the head including race, ethnicity,
marital status, age, and number of children in each age range; and MSA, YEAR, BOY S, KIDS, and FAMSIZE

are full sets of dummy variables indicating the location, time period, number of boys, number of children, and
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number of family members present.

Including the dummy variables for MSA, YEAR, BOYS, KIDS, and FAMSIZE deserves some
explanation. The main effects eliminate many plausible reasons why the policy variables, FMR and
VERY_LOW, would not be representing the public housing rules but instead some other omitted variable. For
example, areas with high income digibility limits are likely to have high per-capitaincomes and wages, which
could bias the earnings regressions. The analysis eliminates that concern by including MSA fixed effects. By
including the main effects for these five variables, the coefficients b; and b, are identified only through
interactions of these dimensions.”

Including these effects represents a contribution that previous studies were unable to make -- Keane and
Moffitt (1996) estimate their model on cross-sectional data and include only region-specific effects, while Painter
(1995) estimates models with county and time variation but does not include the full set of main effects.
Including these effects isimportant to eiminate other confounding factors which would falsely attribute changes
in labor supply to public housing palicy.

In constructing the second measure, NOTCH, we combine information on HUD's rules with additional
family-specific information and whether the household isin unsubsidized housing, receiving Section 8 vouchers,
or inthe projects. For afamily in unsubsidized housing, the rent that would be paid at the public housing notch
isequal to:

2 RENT, = 0.3*ADJUSTED,,

" For by, identification comes from MSA*YEAR, MSA*BOYS, MSA*KIDS, YEAR*BOYS,
YEAR*KIDS, BOYS*KIDS, MSA*YEAR*BOYS, MSA*YEAR*KIDS, YEAR*BOYS'KIDS, and
MSA*YEAR*BQOY S*KIDS. For b, identification comes from MSA*YEAR, MSA*FAMSIZE,
YEAR*FAMSIZE, and MSA*YEAR*FAMSIZE.
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where ADJUSTED isthe household's annual income after some adjustments. Adjusted incomeis related to the
maximum income limit as follows:
(3) ADJUSTEDy, = VERY _L OWiyys - 480*KIDS - CHILDCARE* 1 (KIDS<13),
where KIDS is defined above and multiplied by an annual deduction of $480 per child, CHILDCARE represents
the annual child care expenses associated with working, and 1 (KIDS<13) isan indicator variable for whether the
children are under the age of thirteen. We maintain the assumption in Table 1 that child care costs are equal to
10 percent of earnings per child, up to an annual maximum of $2,100 per child (U.S. House of Representatives,
1996). Infollowing the HUD rules (HUD, 1996), we deduct child care costs only on children ages zero to twelve,
inclusive.

Finally, for the family in unsubsidized housing, NOTCH is defined as:
4 NOTCHhmytki = FM Rimyok - RENTh.

For afamily receiving Section 8 vouchers, NOTCH is calculated in asimilar way except that equation
(3) substitutes the "low" income limit for the "very-low" limit. Finaly, for familiesin the projects, NOTCH is
st equal to zero -- according to economists at HUD, wealthy families are not automatically removed from the
projects.

Wereturnto Table 2 to illustrate our NOTCH measure for families in unsubsidized housing. Consider
afamily with two young boyswho live in Batimorein 1996. Theincome limit is $23,600, while the subsidy is
$7,188. The exemptions for the children are $960, and child care expenses are $4,200. The notch of $1,656 is

equal to $7,188 minus 0.3* (23,600 - 960 - 4,200).

Thereisone additiona difficulty with the NOTCH measure defined in equation (4). The value depends
on the household's actual housing choice, which is endogenous. NOTCH isequal to zero for householdsin the
projects, islarger for those recelving vouchers, and is largest for those in unsubsidized housing. Thus, families

in unsubsidized housing face bigger notches to get into subsidized housing than those already init. They arealso
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likely to be more advantaged in certain respects, some observable, others unobservable. In particular, these
families are likely to have a greater attachment to the workforce and higher earnings potential. As Appendix
Table 2 shows, an OLS regression leads to the counterintuitive result that making the notch bigger increases
earnings and encourages labor force participation. But such aconclusion isvery mideading, because it does not
account for the endogeneity of housing choice.

To get correct inferences, we apply an instrumental variables strategy where the instrument does not rely
on the household's actual choice. Asan instrument for the household's actual NOTCH level, we take aweighted
average of the NOTCH in unsubsidized housing, the NOTCH in the voucher program, and the NOTCH in the
projects (which is always equal to zero). The weights correspond to the fraction of householdsin the MSA that
are in vouchers, projects, or unsubsidized housing. These weights were computed from HUD administrative
data® Our instrumental variableis equal to:

5) INSTNOTCH = NOTCHpros* Peros + NOTCHyoucr* Pvouct + NOTCHunsus* (1-Peror-Pvouct)
where the subscript under NOTCH stands for the notch from that housing choice (thus, NOTCHpgre; is dways
equal to zero), and Prroy and Pyoucn Stand for the fraction of householdsin the MSA that live in the projects or
use vouchers. Unlike the original NOTCH variable, INSTNOTCH does not incorporate the household's actual
housing choice. The first stage, however, shows this instrument is highly correlated with the actual notch.
Regressing NOTCH on INSTNOTCH (and the other covariates) gives a coefficient estimate of .89 with a

standard error of .03, and a t-statistic of 30.

B. Data

8 On average, approximately 1 percent of the households in the MSAs livein projects, and 1.3 percent
have vouchers. The fractions for each usually vary between 0 and 4 percent, and the total between 0 and 5.5
percent.
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For the empirical analysis, we use the Survey of Income and Program Participation. Each household in
the SIPP isinterviewed at 4-month intervals (known as "waves") for approximately 32 months (36 months for
the 1992 and 1993 panels). The SIPP isa panel survey in which anew pandl isintroduced each year. For the
basic analysis, we use all interviews from the 1990, 1991, 1992, and 1993 SIPP panels. The 1990 through 1993
panels interviewed approximately 14,300, 14,000, 19,600, and 19,890 households, respectively. The panels
cover the calendar years 1990 to 1995. The SIPP provides information on the economic, demographic, and socia
situations of the household members. While, in principle, the SIPP asks about income and public housing
participation in every month, it is well known that many respondents tend to give the same answer for every
month within a4-month interval.® We therefore restrict the analysis to the last month within a4-month interval.
We focus on nonelderly femal e-headed households because the public housing rules treat income and resources
of dderly members (which HUD defines as over age 61) differently than others, and because labor supply issues
are largdly irrdlevant for the elderly. Thus, the analysis focuses on households where the female head was
between the ages of 18 and 61. We also restrict the sample to households who livein uniquely identified states
in the SIPP. Finaly, we restrict the sample to households with one to five children and fewer than nine total
family members, so that we can impute the fair market rents and income limits to each household. The sample
includes both renters and homeowners, as well as those with high and low income. Both of these variables are
endogenous to the public housing rules, so it is inappropriate to condition on them. Appendix Table 1 goes
through the precise screens, and the number of observationsthat are lost, in making our final extract. Overall,

the sample consists of 46,172 observations on 11,874 female heads.

V. Labor Supply Results from 1990-93 SIPP Panels Covering the Calendar Y ears 1990-95.

% SeeBlank and Ruggles (1996) for adiscussion of this seam bias.
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Table 4 compares the summary statistics for those in and out of subsidized housing. Although thosein
subsidized housing recipients earn less and have lower incomes, the average income (measured in constant 1990
dollars) for female heads in unsubsidized housing is only $1,697 per month.’® Moreover, 29 percent of thosein
unsubsidized housing receive some form of welfare payments (usually AFDC, Food Stamps, or SSI). The FMRs
and income limits are similar between the two groups; the monthly FMR for the full sample is $546 (with a
standard deviation of $184) and the monthly income limit is $1,387 (with a standard deviation of $328). Female
heads in subsidized housing are younger and far less educated than those in unsubsidized housing. They areaso
more likely to be black, never-married, and live in somewhat large families. Although subsidized housing
recipients have larger families on average, they have fewer relatives and nonfamily members living with them;
this may reflect public housing overcrowding rules about outside members living in the apartment. Thistable
also makes clear why the endogeneity of housing choice will be important when evaluating the public housing
notch. On average, those in subsidized housing face a notch of $300 per year, while those in unsubsidized
housing face a notch that is eight times as large. Moreover, those in unsubsidized housing have earnings that are
nearly four times as high. The correlation between the size of the public housing notch and earnings will
obviously be positive, but the instrumental variable results will show that thisis driven by omitted variable bias.

Tables 5 and 6 present a series of results for the effect of public housing rules on work effort. Table 5
examines the effect of the FMR and income limit, and Table 6 explores the public housing notch. Columns (1)
and (2) of Table 5 present results from a probit model on the head's labor force participation and welfare
participation, respectively, while columns (3), (4), and (5) run OLS models on earnings, welfare income (e.g.,
AFDC, Food Stamps, and SSl), and total income. For the probit models, we give both the coefficient estimate
and the marginal effects of changing the independent variables. The probability derivatives are given in the
second set of columns. The columns report the change in the probability for an infinitesimal change in each

independent, continuous variable and the discrete change in the probability for dummy variables. On average,

10 Note that all dollar figuresin Table 4 (and subsequent tables) are divided by 1000.
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each female head is observed 3.9 times during the panel. These observations are obvioudy not independent; the
model uses the Huber-White estimator of variancein place of the traditional calculation. Moreover, the standard
errors allow for observations which are not independent within cluster (where the household is the cluster).

Thefirst row of Table 5 showsthat raising the FMR generally has asignificant, negative impact on work
effort (measured either as earnings or labor force participation), and a significant, positive impact on welfare
participation. For example, aone-standard deviation change in the FMR ($184 per month) lowers labor force
participation by 4.6 percentage points, and lowers earnings by $96 per month. A similar change raises the
likelihood of collecting welfareincome by 7 percentage points, and raises total welfareincome by $34 per month.

The effect on total income is insignificant, however; this reflects the fact that as earnings fall, welfare income
rises. Recall that the marginal tax ratesin Table 1 (the budget constraint in Philadelphia) were very high in the
entire range between $0 and $30,000 of annual earnings.

The effects of raising the income limit, given in the second row, show significant, negative effects on
collecting welfare income (as predicted in Table 3), but insignificant effects on work effort (although the
coefficients are correctly signed).

Table 5 also presents some of the other demographic variablesincluded in the regression. The results
on the demographics are largely intuitive; for example, those with more education have higher earnings and labor
force attachment, and female heads who are divorced or separated, rather than never married, have much stronger
attachment to the labor force.

Table 6 combines the information on FMRs and income limitsinto the NOTCH variable expressed in
equation (4). Except for replacing these policy variables, the specifications are identical to thosein Table 5 for
columns (3)-(5). Columns (1)-(2) replace the probit model with a linear probability modd because of the
instrumental variables specification. Since the means of labor force participation and welfare participation do
not lie near zero or one, this change should not drastically alter the results. Moving across the columns, it isclear

that the public housing notch is quite important for work effort. The overall mean of the NOTCH variable is
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$168 per month with a standard deviation of $143. Therefore, making the public housing notch bigger by one-
standard deviation leads a decrease in labor force participation of 3.5 percentage points and an increase in welfare
participation of 4.9 percentage points. The baseline participation rates are 63.8 and 36.4 percent, respectively,
so modest changes in the rules lead to fairly large effects on the labor force pool and welfare casel oads.

The effects on earnings and welfare income are large, too. A one-standard deviation increase in the notch
leads to a decline in monthly earnings of $91, and an increase in monthly transfer income of $37. From the
basdline, these changes represent adrop in earnings of 8 percent, and an increase in transfer income of 26 percent.

The overal effect onincomeis negative, but not significantly different from zero.

V. Conclusions and Additional Directions for Research

This paper has evaluated the effects of the public housing program on labor supply. Therules of public
housing create non-linearities in the budget constraint, and for families in the Section 8 voucher program or
families on waiting to enter public housing, the notchesin the program can be substantial. By linking information
about fair market rents and income limits to microdata, we construct a measure of the subsidy that would be lost
at the "notch point” for public housing. After taking account of the endogeneity of housing choice, the notch has
the expected effects on labor supply and welfare participation: making the notch bigger creates strong
disincentives to work and strong incentives to collect other transfer income. Overal income (and perhaps well-
being) of the family does not change, however, because the implicit tax rate of welfare programs (other than

public housing) is around 100 percent.

18



References

Blank, Rebecca M., 1989, "The Effect of Medica Need and Medicaid on AFDC Participation." Journal of
Human Resources 24(1): 54-87.

Blank, Rebecca M., and Patricia Ruggles, 1996, "When Do Women Use Aid to Families with Dependent Children
and Food Stamps? The Dynamics of Eligibility Versus Participation,” Journal of Human Resources
31(1): 57-89.

Blinder, Alan S, and Harvey S. Rosen, 1985, "Notches," American Economic Review 75(4): 736-747.

Burke, Vee, 1993, Cash and noncash benefits for personswith limited income: Eligibility rules, recipient and
expenditure data, fiscal years 1990-92 (93-832 EPW), Washington, DC: Congressional Research
Service.

Burke, Vee, 1995, Cash and noncash benefits for personswith limited income: Eligibility rules, recipient and
expenditure data, fiscal years 1992-94 (96-159 EPW), Washington, DC: Congressional Research
Service.

Congressional Research Service, 1991, Housing assistance in the United Sates (91-872E), Washington, DC:
Author.

Congressional Research Service, 1993, HUD housing assistance programs. Their current status (93-222E),
Washington, DC: Author.

Congressional Research Service, 1994, Trends in Funding and Numbers of Households in HUD-Assisted
Housing, Fiscal Years 1975-1994, Washington, DC: Author.

Currie, Janet, and Aaron Y elowitz, 1997, "Are Public Housing Projects Good For Kids?' NBER Working Paper
#6305; |RP Discussion Paper 1152-97 (www.ssc.wisc.edu/irp/dplist.htm).

Federal Register, Vol. 58, No. 28, February 12, 1993, pp. 8287-8289.

Fraker, Thomas, and Robert Moffitt, 1988, "The Effect of Food Stamps on Labor Supply: A Bivariate Selection
Mode." Journal of Public Economics 35(1): 25-56.

Hagstrom, Paul A., 1996, "The Food Stamp Participation and Labor Supply of Married Couples: An Empirical
Analysis of Joint Decisions." Journal of Human Resources 31(2): 383-403.

Keane, Michadl, and Robert Moffitt, 1996, "A Structural Model of Multiple Welfare Program Participation and
Labor Supply." IRP Discussion Paper 1080-96.

Moffitt, Robert, 1992, "Incentive Effects of the U.S. Welfare System: A Review." Journal of Economic
Literature 30(1): 1-61.

Moffitt, Robert, and Barbara Wolfe, 1992, "The Effect of the Medicaid Program on Welfare Participation and
Labor Supply." Review of Economics and Satistics 74(4): 615-626.
Painter, Gary, 1995, "Welfare Reform: Can We Learn from the Rationing of Housing Assistance?' Mimeo, U.C.

19



Berkeley.
Stiglitz, Joseph, 1986, Economics of the Public Sector. Second Edition. W.W. Norton & Company.

U.S. House of Representatives, 1994, Overview of Entitlement Programs. Background Material and Data on
Programs with the Jurisdiction of the Committee on Ways and Means. Washington, DC: Government
Printing Office.

U.S. House of Representatives, 1996, Overview of Entitlement Programs. Background Material and Data on
Programs with the Jurisdiction of the Committee on Ways and Means. Washington, DC: Government
Printing Office.

U.S. Department of Housing and Urban Devel opment, Office of Housing, 1996, Handbook 4350.03: Occupancy
Requirements of Subsidized Multifamily Housing Programs, Washington, DC: Goverment Printing
Office.

Winkler, Anne E., 1991, "The Incentive Effects of Medicaid on Women's Labor Supply.” Journal of Human
Resources 26(2): 308-337.

Wolfe, Barbara L., and Steven C. Hill, 1995, "The Effect of Health on the Work Effort of Single Mothers."
Journal of Human Resources 30(1): 42-62.

Yelowitz, Aaron S,, 1995, "The Medicaid Notch, Labor Supply, and Welfare Participation: Evidence from
Eligibility Expansions." Quarterly Journal of Economics 110(4): 909-939.

Yelowitz, Aaron S., 19964, "Using the Medicare Buy-In Program to Estimate the Effect of Medicaid on the SSI
Participation of the Elderly." IRP Discussion Paper 1102-96. Under revision at Journal of Public
Economics.

Yelowitz, Aaron S., 1996b, "Did Recent Medicaid Reforms Cause the Casdload Explosion in the Food Stamp
Program?' IRP Discussion Paper 1109-96. Under revision at Review of Economics and Satistics.

20



Table 1: Earningsand benefitsfor a mother with two children with day car e expenses

after four monthson job (January 1996) -- Philadelphia, Pennsylvania.

Earnings

0
2,000
4,000
5,000
6,000
7,000
8,000
9,000
10,000
15,000
20,000
22,000
23,000
25,000
30,000
50,000

EITC

800
1,600
2,000
2,400
2,800
3,200
3,556
3,556
2,842
1,789
1,368
1,157

736

0
0

AFDC

5,052
4,892
3,292
2,492
1,692
892

o O O O o o o o o o

Food
Stamps

2,722
2,410
2,530
2,590
2,650
2,710
2,798
2,618
2,438
1,538
0

o O o o o

Medicaid Eligiblefor

$3,307

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No
No

public
housing

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No

No

No

No

Housing
subsidy, 2
bedrooms

8,136
7,936
7,464
7,224
6,984
6,744
6,484
6,264
6,024
4,824
3,624
3,084
0

0
0
0

Social
Security
Tax
0
153
306
383
459
536
612
689
765
1,148
1,530
1,683
1,760
1,913
2,295
3,825

Federal
Income
Tax

o O O O O o o o o o o

260

452

794
1,628
5,187

State
Income
Tax

o O O o o o o o o

420
560
616
644
700
840
1,400

Work
Expenses

600
1,200
1,500
1,800
2,100
2,400
2,700
3,000
4,200
5,200
5,400
5,400
5,400
5,400
5,400

Totd
Income

19,217
20,592
20,687
20,730
20,774
20,817
20,776
21,356
18,253
18,436
18,123
18,493
15,901
16,929
19,837
34,188

Notes: See the next page for the assumptions used in thistable.



Notesfor Table 1:

1. Sources: U.S. House of Representatives, 1996 (http://aspe.os.dhhs.gov/96gh/08tanf.txt ), HUD Fair Market Rent and
Income Eligibility data 1996 (http://www.huduser.org/datalasthse/f mrdata/hud96pactxt), and Pennsylvanialncome Tax Form
PA-40, 1996 (http://www.revenue.state.pa.us/forms/pit/1996/index.htm)

2. The annual income eligibility limit (very low limit) in Philadel phia was $22,200, and the annual fair market rent was
$10,176 for a three bedroom apartment, and $8,136 for a two bedroom apartment. The actual rent paid by the public
housing recipient is the max{ 0.3* Adjusted Income, 0.1* Gross Income, welfare shelter deduction}. Adjusted income has
deductions of $480 per child and child care costs.

3. Medicaid isvalued at its average expenditure in Pennsylvaniafor an AFDC family with one adult and two children: $919
per child, and $1,469 per adult. Thetotal istherefore $3,307 for this family.

4. AFDC benefits assume these deductions: $120 monthly standard allowance (which would drop to $90 after 1 year on
the job) and child care costs equal to 20 percent of earnings, up to maximum of $350 per month for two children.

5. Food stamps assumes these deductions: 20 percent of earnings, $134 monthly standard deduction and child care costs
equal to 20 percent of wages, up to maximum of $320 for two children.

6. Federal and state taxes assume head of household tax ratesin effect for 1996. The dependent care tax credit reduces tax
liability at earnings of $13,550 and above. Persona exemptions were $2,550 per person in 1996, the standard deduction
was $5,900, the 15% bracket ended at $32,150 of taxable income, and the 28% bracket ended at $83,050 of taxable income.
Eligible employment-related expenses are limited to $4,800 if there are two or more qualifying dependents. The 30-percent
credit rate is reduced, but not below 20 percent, by 1 percentage point for each $2,000 (or fraction thereof) of adjusted gross
income (AGI) above $10,000. The marginal tax rate in Pennsylvaniawas 2.8%.

7. Work expenses assumed to equal 10 percent of earnings up to maximum of $1200 annually, plus child care costs equal
to 20 percent of earnings up to amaximum of $4,200 annually for two children. for earnings of $21,000 and over.

8. Family would qualify for Medicaid at $8,000 of earnings because the mother, by law, would be deemed still an AFDC
recipient, even though no AFDC would be paid; her calculated benefit would be below the minimum amount ($10 monthly)

payable.

9. Family would qudify for Medicaid for 12 months after leaving AFDC with $9,000 in earnings under the 1988 Family
Support Act. State must offer Medicaid to all children up to age 6 whose family income is not above 133 percent of the
Federal poverty guideline (ceiling of $17,290 for afamily of threein 1996) and to children over age 6 born after September
30, 1983 (up to age 10 years and 4 months in January 1996), whose family incomeis below the poverty guideline ($12,600
for afamily of three).

10. None of thevaue of public or subsidized housing is counted asincome of an Aid to Familieswith Dependent Children
(AFDC) applicant or recipient in Pennsylvania (Urban Institute)

11. Thecredit rate for the EITC was 40% for families with two or more children until $8,890, and the phase-out rate was
21.06% for earnings between $11,610 and $28,495.



Table2: Very-Low IncomeLimits, Fair Market Rents, and Public Housing " Notches"
for Several Metropolitan Areas, 1996

Very Low 2 bedroom apartment 3 bedroom apartment
Income Limit for (two boys or girls) (one boy and one girl)
female head with i , . . . .
2 children Subsidy at $0 Public housing Subsidy at $0 Public housing
earnings notch earnings notch
Baltimore $23,600 7,188 1,656 9,504 3,972
Boston 25,400 9,696 3,624 12,120 6,048
Chicago 24,350 8,448 2,601 10,572 4,815
LosAngeles 23,100 10,260 4,878 13,848 8,446
New Y ork 22,050 9,804 4,737 12,264 7,197
Philadel phia 22,200 8,136 3,024 10,176 5,064
San Francisco 27,600 11,400 4,668 15,624 8,892

Note: The computations assume $4,200 in annual child care expenses and $960 in deductions.



Table 3: Summary of Empirical Predictions Generated by Figures 1, 2, and 3.

Earnings and Hours of Work

Labor Force Participation

Total Effect Initially In Public  Initially Out of Total Effect Initially In Public  Initialy Out of
Housing Public Housing Housing Public Housing
No rationing
1. Increasethe Ambiguous >0 Ambiguous >0 >0 >0
Income Limit
2. Incressethe <0 <0 <0 <0 <0 <0
Subsidy
With rationing
1. Increasethe >0 >0 0 >0 >0 0
Income Limit
2. Incressethe <0 <0 0 <0 <0 0

Subsidy




Table4: Variable Means (Standard Errors)

In Subsidized Housing Out of Subsidized Housing
Monthly household earnings/10°® .356 (.007) 1.290 (.007)
Monthly household welfare income/10° .265 (.003) 114 (.001)
Monthly household total income/10° .714 (.007) 1.697 (.007)
Head's labor force participation .360 (.005) .704 (.002)
Household received any welfare income? .694 (.005) .286 (.002)
Public housing project participation .549 (.005) 0(0)
Voucher participation 451 (.005) 0(0)
Fair Market Rent (FMR)/10° (monthly) .567 (.002) .541 (.001)
Very-low income limit/10% (monthly) 1.423 (.004) 1.379 (.002)
Subsidy at notch point/10% (monthly) .025 (.001) .201 (.001)
Head's age (rangeis 18 to 61) 32.918 (.095) 36.497 (.046)
Head's education<8 .098 (.003) .070 (.001)
9<Head's education<11 .289 (.005) .154 (.002)
Head's education=12 .356 (.005) .369 (.002)
13<Head's education<15 .231 (.005) .288 (.002)
Head's education>15 .025 (.002) .119 (.002)
Head iswhite .430 (.005) .665 (.002)
Head is black .544 (.005) .303 (.002)
Head is hispanic .183 (.004) .141 (.002)
Head is never married .496 (.005) .248 (.002)
Head iswidowed .039 (.002) .081 (.001)
Head is divorced/separated 446 (.005) .635 (.002)
Family size (rangeis 2 to 8) 3.258 (.013) 3.108 (.006)
Number of children 2.087 (.012) 1.821 (.005)
Number of other relatives .165 (.006) 274 (.004)
Number of nonrelatives .007 (.001) .013 (.001)

Note: 46,172 observations on 11,874 female headed households. All dollar amounts are expressed in 1990 constant
dollars, and measured at the monthly level. There are 8,603 observationsin column (1), and 37,569 in column (2).



Table5: Resultsusing the income limitsand FMRs

(D ) ©) (4) ()
Probit, LFP  Probability Probit, Probability OLS, OLS, Wef. OLS, Tota

derivative Wdlf. Inc derivative Earnings Inc Inc
FMR/10? -.679 -.248 1.056 380 -.522 185 -.380
(.292) (.107) (.306) (.110) (.227) (.049) (.220)
Very Low 106 .039(.110) -1.110 -.400 319 032 .411(.232)
Limit/10° (.301) (.312) (.112) (.243) (.054)
Head's Characteristics
Age 076 .028 -.054 -020 .042(.010) -.003 .043
(.012) (.005) (.013) (.005) (.002) (.009)
Age’/10? -.102 -.037 .060 021 -.050 .004 -.046
(.016) (.006) (.017) (.006) (.013) (.003) (.013)
9<Educ<11 203 072 -.251 -.087 .151(.037) -.035 172
(.060) (.021) (.062) (.020) (.011) (.035)
Educ=12 786 268 -.770 -.259 507 (.036) -111 512
(.056) (.018) (.058) (.018) (.010) (.035)
13<Educ<15 953 304 -.986 -.307  .760 (.039) -134 .802
(.059) (.016) (.061) (.016) (.011) (.038)
Educ>15 1.433 346 -1.684 -.364 1.558 -.182 1.704
(.077) (.010) (.089) (.009) (.057) (.011) (.056)
White 118 043 221 -080 .185(.071) -.041 275
(.085) (.031) (.091) (.033) (.021) (.069)
Black -.067 -.024 245 .090 -.149 .004 -.202
(.089) (.033) (.095) (.035) (.074) (.022) (.072)
Hispanic -127 -.047 116 043 -174 017 -.257
(.047) (.018) (.049) (.018) (.035) (.008) (.034)
Widowed -.104 -.039 -.475 -.152 -114 -.054 -.370
(.065) (.025) (.073) (.020) (.053) (.012) (.058)
Divorced/ 321 (.036) 118 -.316 -115 .179 (.028) -.045 159
Separated (.013) (.037) (.014) (.006) (.026)
Adjusted R? 201 236 273 280 301
Mean of 638 364 1.112 142 1.510
dep.variable

Notes: Columns (1) and (2) are probit specifications (with the associated probability derivatives), and columns (3),
(4), and (5) are the OL S specifications. Also included, but not shown in the regressions, are dummy variables for
MSA (132 categories), YEAR (6 categories), BOY S (6 categories), KIDS (5 categories), number of children in each
age bracket entered linearly, number of nonfamily members, number of other relatives, and a constant term. The
standard errorsin al columns are corrected for repeated observations on the same household. Sample consists of
46,172 observations on 11,874 female headed households drawn from the 1990-1993 S| PP panels covering the years
1990-1995.



Table6: 1V Resultsusing the public housing notch

oy

2

(3)

(4)

()

Labor Force Any Welfare Earnings Wédf. Inc Total Inc
Part. Inc.

Subsidy at notch -.248 (.101) 344(.103) -.643 (.256) 260 (.055) - 437 (.246)
point
Head's Characteristics
Age .026 (.004) -.020 (.004) .044 (.009) -.004 (.002) .044 (.009)
Age’/10? -.035 (.005) .022 (.005) -.052 (.013) .004 (.002) -.047 (.012)
9<Educ<11 .070 (.020) -.078 (.020) 147 (.037) -.034 (.011) .168 (.035)
Educ=12 276 (.019) -.259 (.019) 512 (.036) -.113(.010) 515 (.035)
13<Educ<15 .327(.019) -.322(.019) 767 (.039) -.136 (.010) .806 (.038)
Educ>15 438 (.021) -.451 (.020) 1.575 (.058) -.189 (.011) 1.714 (.056)
White .030 (.026) -.054 (.027) 182 (.072) -.040 (.022) 272 (.070)
Black -.034 (.028) .091 (.029) -.172 (.076) 012 (.023) -.219 (.073)
Hispanic -.045 (.014) .040 (.015) -.180 (.035) .019 (.007) -.261 (.034)
Widowed -.026 (.021) -.150 (.021) -.103 (.053) -.058 (.013) 376 (.058)
Divorced/ 104 (.011) -.104 (.012) 187 (.028) -.048 (.005) 164 (.026)
Separated
Adjusted R? 225 247 264 247 296
Mean of .638 .364 1112 142 1.510
dep.variable

Notes: Columns (1)-(5) are IV specifications, and columns (1)-(2) estimate linear probability models. Also included,
but not shown in the regressions, are dummy variables for MSA (132 categories), YEAR (6 categories), BOY S (6
categories), KIDS (5 categories), number of children in each age bracket entered linearly, number of nonfamily
members, number of other relatives, and a constant term. The standard errorsin all columns are corrected for
repeated observations on the same household. Sample consists of 46,172 observations on 11,874 female headed

househol ds drawn from the 1990-1993 S| PP panels covering the years 1990-1995.



Appendix Table 1: Sample Selection Criteria from 1990 to 1993 S| PP Panels

Unit of observation is the household (HH) or household-wave (HH-W).

oy

2

3

(4)

()

(6)

(")

Initial # HH-Obs Female headed HH in uniquely HH has 1-5 kids Female head No HH member Merged to FMR
in reference household identified SIPP and 1-9 members  between ages of over age 61 and income
month 4 state 18 and 61 eligibility data,
inclusive HH weight >0
1990, HH 32,161 5,512 5,319 3,853 3,671 3,631 3,620
1990, HH-W 166,903 23,832 23,107 15,156 14,283 14,092 14,032
1991, HH 20,769 3,083 2,978 2,143 2,051 2,020 2,017
1991, HH-W 108,155 12,751 12,357 8,009 7,598 7,437 7,407
1992, HH 29,667 4,711 4,577 3,348 3,171 3,141 3,138
1992, HH-W 166,344 20,695 20,163 13,295 12,420 12,247 12,224
1993, HH 29,583 4,597 4,471 3,306 3,167 3,124 3,099
1993, HH-W 166,686 20,588 20,086 13,433 12,589 12,589 12,509
All panels, HH 112,180 17,903 17,345 12,650 12,060 11,916 11,874
All panels, HH- 608.088 77,866 75,713 49,893 46,890 46,365 46,172
W

Notes: There were 8 wavesin the 1990, 1991, and 9 wavesin the 1992 and 1993 panels. Source for SIPP datais
http://mww.census.gov/ftp/pub/DESwwwi/welcome.html , and the source for the FMR and income eligibility datais
http://ww.huduser.org/publications/publicassi st/assisted/fmrhist.html



Appendix Table 2: OL SResultsusing the public housing notch

oy

2

3

(4)

()

Labor Force Any Welfare Earnings Wédf. Inc Total Inc
Part. Inc.

Subsidy at notch 530 (.045) -.683 (.047) 1.317 (.097) -.238 (.030) 1.355 (.095)
point
Head's Characteristics
Age .024 (.003) -.016 (.003) .037 (.009) -.002 (.001) .037 (.009)
Age’/10? -.032 (.005) .018 (.005) -.044 (.012) .002 (.002) -.039 (.012)
9<Educ<11 .072 (.019) -.081 (.019) .153 (.036) -.035 (.011) 174 (.034)
Educ=12 269 (.018) -.249 (.018) 494 (.035) -.109 (.010) 499 (.034)
13<Educ<15 317 (.019) -.309 (.019) 744 (.038) -.130 (.010) 785 (.037)
Educ>15 417 (.020) -.423 (.020) 1.521 (.057) -.176 (.011) 1.666 (.056)
White .033 (.024) -.058 (.024) .189 (.069) -.042 (.020) 279 (.067)
Black -.006 (.026) .055 (.026) -.104 (.071) -.005 (.021) -.157 (.069)
Hispanic -.039 (.014) .032 (.014) -.164 (.034) .015 (.007) -.246 (.033)
Widowed -.040 (.021) -.132 (.020) -.138 (.052) -.049 (.012) 344 (.057)
Divorced/ .094 (.011) -.090 (.011) .160 (.027) -.041 (.005) 1139 (.026)
Separated
Adjusted R? 250 290 285 291 312
Mean of 638 364 1.112 142 1.510
dep.variable

Notes: Columns (1)-(5) are OL S specifications, and columns (1)-(2) are linear probability models. Also included,
but not shown in the regressions, are dummy variables for MSA (132 categories), YEAR (6 categories), BOY S (6
categories), KIDS (5 categories), number of children in each age bracket entered linearly, number of nonfamily
members, number of other relatives, and a constant term. The standard errorsin all columns are corrected for
repeated observations on the same household. Sample consists of 46,172 observations on 11,874 female headed

househol ds drawn from the 1990-1993 S| PP panels covering the years 1990-1995.



FGURE 1
Budget Constraint with Subsidized Housing
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FIGURE 2
Increasing the "very-low" income limit
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FIGURE 3
Raising the "fair market rent"
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