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I. Introduction

In the United States and many otlier countries, attempts have been
made to augment the real incomes of the poor by increasing their con-
sumption of housing. Such schemes have taken a number of forms; for
example, provision of pubiic housing, construction subsidiess, etc. It
has been suggested that a better method would be toc give poor people
financial allowances which could be used to upgrade their housing stand-
ards. The success of such a program would depend upon the answers to
several questions. Two of the most important are: Would low incoms
families respond to financial incentives to increase their housing con-
sumption? To the extent they do, would housing prices simply be driven

1
up, resulting in windfall gains for landlords?

To obtain answers to these important guestions, in 1$70 the Depart-
ment of Housing and Urban Development authorized a social emperiment,

The Experimental Housing Allowance Program (EHAP). The first part of

t

EHAP, the "demand experiment" was designed to predict households' re-
sponses to housing allowances. In this experiment members of a random
sample of low iﬁcome households were granted housing allowancess and
their behavior compared to a control group without allowances. The
second part, the "supply experiment" was designed to examine market ef-
fects of itousing allowances. All low income families in two communities
were eligible to receive allowances, and the responsc of the overall
level of prices in each community was carefully monitored. (The pre-

cise provisions of the programs are discussed in greater detail below.)
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ient technicues for aduinistering welfare programs. Nevertnesless, the
prediction of kehavioral responses lies at the heart of EHAP, and it is
fundamentally on the basis of new knowledge about them thet the experi-
ment must be judged.

The existence of numerous studies which have uszd conventional data
to answer questions similar to those studied in EHAP suggests a natural
way to organize this paper. I will review the major problerms that con-
fronted previous iavestigators, and for each problem discuss whether or
not it has bezen mitigatcad by the availahility of experimental data. 1
shouid emphasize thet it ig nct vy intention to suggest that the BHAP in-
vestigators were unaware of the face that for some problems, exrerimental

observations offer no particular advantage. Rather, their work ha snown
keen gensivivity to tho liwitations of their Gata.

The demand exrcriment 3s discus in Section 11, U sl in Section
III. <Section IV contains the conclusiong.
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II. The Demand Experiment

The main purpose of the demani experiments was to ohtain predictions
of households' responses to various types of housing allowances. I begin
this section by describiné the experiment's structure. This 1s followed
by a discussion of problems that users of conventional data have faced

in analyzing housing behavior, and the extent to which experimental data

alleviate these problems.

-

A. Description of the Demand Experiment

In the demand experiment, a set of randomly selected low income
households received allowances, while members of a control group did not.
There were two basic types of allowances. Under the first, the payment
received was the difference between the cost of “adeguate"housing estab-

lished for the program (C) and some fraction b of household incone

(Y) -

(- M=C - by,

where M is the size of the payment. ( C was determined by a panel of
housing experts, which considered both household size and the site in

making its decision.) Equation (1) is referred to as the "housing gap

formula." Undcr the second scheme, known as the “percent of rent
formula," the payment was some fraction (¢) of the gross rent (R)

paid by the family:

5.
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Essentially, the demané experiment consisted of confronting dif-

ferent families with various valuis of 5, B, ard = , and tThen com-

paring their housing decisions to those of the control group. in
addition, some of the housing gap nousenolas were told that their apart-
ments had to satisfy certain minimum standards before they would be
eligible for payment. For example, plumbing and kitchen facilities

had to meet certain specifications; roofs, ceilings and walls had to

p. A-31).

&

be in good repair, etc. (Friedman and Weinberg 1978,
In practice,values for b of 0.15, 0.25, and 0.35 were emploved;
the parameter o took on values that started at 0.2 and were increment-
ed by 0.1 until they reached 0.6. C varied between 20% below and 20%
above the levels set by the experts. The experiment was conducted for
three years beginning in 1973 at two sites, Pittsburgh, Pennsylvania

and Phoenix, Arizona. At each site about one thousand low income

families participated in the experiment, somewhat under half of which

were included in the control group. Only renters were eligible.

E. Problems in Predicting the Demand Response to Housing Allowances

Presumably, by appropriately comparing the responses of the control
and treatment groups, one can infer the impact of the various types of
allowances upon housing behavior. Howcver, supposce for the moment that
experimental data were not available, and an investigator were asked to

predict the effect that allowances would have upon Fousing behavior.



Most likely the investigator would begin by noting that the nousing gap

ntially an increase in income, and the vercent of ren
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housing demand, one can prédict anrindividual's response to the housing
allowances.S These considerations suggest the following strategyv: €mploy
multiple regression techniques (or some variant thereof) to estimate the
demand for housing services, employing cither cross-sectional or time
series data. This yields a set of the relevant elasticities. Then, as-
suning that people would react to the price and income differences gener-
ated by a housing allcwance program in the same way as those generated
"naturally," wuse the elasticities to estimate the program's
impact on housing demand.

I now discuss some problems that face the investigator who wants

to implement this strategy, and whether or not the problems are eliminat-

ed when experimental data are available.

1. Specification of a Model

Users of conventicnal data typically begin by specifying a model

. , .th
that relates the quantity of housing services demanded for the i ob

i D uncti ] ice income (Y.)
servation (Qj) , to some function f(-) of price \Pi) ' i
fden aphic variables 2 “ha heoreti considera-

and a vector ol denographilc wvariables Ai that theoretical 5

tions suggest might bhe relevant:

(3)
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In some cases £(-) 1is specified in an ad hoc but‘convenient form such
as log-linear (e.g., Polinsky and Ellwood [1979], Rosen [12792], while
other times it is derived from maximization of an explicit utility func-
tion (Abkott and Ashenfzlter [1976]) .

Equation (3) is deterministic, so the next Step is to assume that
even observations with identical right hand side variables may have dif-
ferent QD'S because of random errors. Usually, an error term is ap-
bended additively. (For an exception see King [19801.) Now, given a
set of observations on Qi ‘ Pi , Yi and Zi and the stochastic speci-
fication, the model's parameters can be estimated using a variety of
econometric techniques. The parameter estimates can then be used to
compute behavioral elasticities;6 indeed, in the case of log linear
demand curves, the parameter values themselves are the elasticities.

There are several major drawbacks with this standard procedure.
First, economic theory puts very few constraints on the form of £(.) ’
so the investigator must make an essentially ad hoc choice with respect
to the specification of either the demand or utility function. Second,
it must be assumed that f(*) is identical across individuals.7 (When
time series data are used, the analogous assumption is that f£(-} does
not change over time.) Finally, and perhaps most crucially, it must be
assumed that the fitted relationship will continue to apply when a right
hand side variable for a given observation changes, For example, if the

~ D

3 Y . : .
:3 - is less than one, it does not imply that
0

increasing a particular family's income ten percent will increase its

investigator finds that

housing consumption by & smaller percentage. All that one has really

learned is that in the data, poorer families devote a larger fraction of



their income to housing than richer families, ceteris paribus. Only by

assuming that poor families would act like the richer ones if their in-
comas were increased, and vice ngééj can one give any kehavicral signi-
ficance to elasticity sstimates from regression3.8

In contrast, the situation facing the investigator with experimental
data appears simple. There is no need to specify f£(+) , or to make pos-
sibly invalid behavioral assumptions. As Hausman and Wise [1281) note,
provided that the experiment is designed properly, all that is necessary
is to compare the behavior of individuals in different treatment groups

with each other, and with the contrcl group. Indeed, EHAP investigators

Friedman and Weinberg [1978] do exactly this. 1In a series of tables

they exhibit information on housing expenditures for both the experi-
mental and control groups at the time of enrollinent and at two years
after enrollment. (See, for example, pages 8, 13, 14, A-54, A-55,)
Interestingly, however, only 31 small portion of Friedman and Weinberg's
lengthy (ang excellent)9 report on the demand éxperiment is devoted to
discussion of such results. Most of the document concerns the specifi-
cation of models like (3), and their estimation with data from the ex-
periment. But as Hanush-ek and Quigley [1979b] observe,such "regression
estimates ... do not arise from experimental payments of income, but
rather from the 'natural' experiment arising because 'otherwise identi-
cal' househnlds of fe.g.] varying income are observed to have made dif-
ferent choices" (3. 20). In short, the experimental nature of the data
is ignored, so that all the model specification problems associated with

conventional data must be confronted.



Why is this the case? The main rcason, I think, is the possibility
that sowve of the key paramsciers tha' govern housing Lihavior derend upon
variables that can change over time. For exanple, tiere is some evidence
that the price elasticity of demani for housing is a function ¢f income
(Rosen [197%al)). Thus, td the extgnt the economic¢ envirenment changes,
the value of simple comparisonsvbetween control énd experimental groups

. L 10 )
will be diminished. In contrast, a properly estimated structural model
would allow an investigator to deal with such a situation,

Additional reasons are provided by Stafford's {1981] discussion of
the general circumstances under which experiment=l results are likely to
be more useful than those from structural models. First, there nust be
reasonable certainty that the programs examined in the experiment are
the ones which will eventually be considered by policy makers. This is
because by its nature, an experiment can generate information only about
the specific treatments being examined (or interpolations between them).
Second, there must be some agreement on the relevant time horizon. Other-
wise the experiment may not be long enough for one to observe all its ef-
fects upon the population.

The application of Stafford's criteria suggests that in the case of
housing allowances, a structural approach is required. A multitude of
housing programs have bcen considered in the past (see Aazrcn [1972]);
there is no reason to believe that society ﬁas settled into a concensus
on the particular programe and parameters studied in EHAP. Furthermore,

1sing decisions are evidently made by families within a long run frame-

rk, but the precise amount of time required is not known. As noted in



Scction 5, below, the problem of estimating lag lengths is not caszy in
structural models, but at least some interecsting results have been oh-

tained.

For all these reasons, it is almost inevitable that

Weinberg, as well as other investigators using the experimental da: 1l

>

eventually turn to models of the kind used in the analysis of conventional
data. Of course, it may be the case that there are other features of ex-
perimental data that make them especially useful, an issue to be discussed

below. But in an area like housing, they do not relieve investigators

of the burden of constructing theoretical and statistical models.

2. Definition of Hoising Services

Given that analyses of both experimental and conventional data re-
quire the construction of models, the important guestion becomes wnather
or not the experimertal data better facilitate their implementation. Con-
sider, for example, the problem of making operational the left hand side
variable of the equation, "housing services." Housing is intrinsically
a multidimensional commodity -- a dwelling is characterized by its number
of rooms, their size, the quality of construction and plumbing, etc. It
is therefore very difficult to summarize in a single number the quanti-
ty of housing services generated by a given dwelling. Usually 2t

1s assumed that the amount of housing services is proportional to the

rent paid, or, in the case of an owner-occupied dwelling, to the value

of the house. (See, e.g., Polinsky and Ellwood [1973].), The difficulty
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here is that the rental value of a dwelling at a éiven time may reflect
characteristics of the market that have nothing to do with the gquantity
of housing services actually generated. As King [1980] points out, for
example, the special incomz tax treatment of rental income will general-
ly influence market values.

An alternative tack would be ﬁo abandon the’possibility of summar-
izing housing services i1 a single variable, and instead to estimate a
series of demand functions for various housing attributes. An immediate
problem is the absence of observable market prices for attributes. Recently,
Witte, et. al [1979] have implemented the suggestion of Rosen [1974] that attri-
bute demand equations be estimated in a two Step process: (1) estimate the implicit
attribute prices from &n hedonic price equationl2 for housing, and (2)
use these prices as explanatory variables in regressions with attribute
quantities as the desendent variables. However, Brown and Rosen [1980]
have shown that major statistical pitfalls are present in this procedure,
and that the validity of Witte,-EE.E}'s results is therefore in question.
Although some progress is being made in dealing with these problems (see

Quigley [1980}), the approach that continues to predominate is the use of

rent as the single measure of the guantity of housing services,

Do the EHAP data allow the construction of more meaningful measures
of housing services? The simple answer is no. Friedman and Weinberg
[1978], for example, struggle with the problem of measuring housing ser-
vices in very much the same way as users of non-experimental data (pp. 92-
94), Similarly, Hanushek and Quigley's [197%a] analysis of EHAP data
uses housing expenditures ac the dependent variable in the demand equations.

Experimental data do not remove this important stumbling block.
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Price of Housing fervices

Imagine an investigetor with (non-experimental) cross-sectional obser-
vations on a jroup of rerters all of whom come from a particulzr copranity.
If the housing market ic competitive, it seems reasonable o assume that all
individuals face the same price of housing services. However, in the abuence
of any price variation, it is impossible to estimate the price elasticity of
demand. Investigators with conventional data therefore often analyze obsecr-
vations across cities. Of Ccourse, the problem of measuring inter—city‘hous—
ing price variation still remains. Becauz2 thc price of housing services
is housing expenditures divided by the quantity of housing services, the
above noted difficulties in measuring the latter are bound to create prob-
lems in measuring price. Several possible solutions are found in the litera-
ture. A popular arproach is to estimate hedonic wrice equations for dif-
ferent cities, and use them as the bases for a hcusing price index. However,
Alexander [1975] fas pointed out several problems with this approach. One
of the most important is that the selection of a set of attributes to be
included in the hedonic price index must be decided on gé_égg grounds, but
the substantive implications of the estimates often depend upon the choice
made .

The user of EHAP data has an advantage in dzaling with the problem

of measuring price differences across observations. Recall that in a

e
0]

community the effective price of housing facing the individual, P, ,
i

(4) - _
Fi = (1 ui)PO '

where PO is the pre-treatment price of housing, and Qi 1% the DHAY

subsidy rate (equal to zero for mermbers of the control group). Beccause



of the variance generated in P, by the &. , the fact that P is
identical across individuals in the community no longer precludes estima-
tion of a price response. PO can be normalized at an arhitrary value
and then (4) wused as the price term. This approach is used by Friedman
and Weinberg [1978], and Hanuskek and Quigley [1980].

A potential probl:m is the possibility that the before-treatment
price of rental housing may not be constant within a city. Polinsky and
Ellwood [1979, p. 199] show that even if the market is competitive, vari-
ation in land prices vithin the community will lead to differences in the

. A . 13
price of housing services. However, Hanuskek and Quigley [1880]
argue convincingly that such differences in Po are unlikely to be of
much importance in the EHAP samples. It seems safe to conclude, then,
that the experimental data confer distinct benefits in estimating the

. - - - . 14 . ; .
price elasticity of demand for rental housing. Ironically, tne price

elasticity per se is unlikely to be of much use in designing a housing

allowance program. A percent of rent formula offers such attractive

opportunities for mutually beneficial fraud on the part of landlords

and renters that i1s hard to imagine it ever being implemented.

4, Shift Variables

Consider now the shift (i.e.,non-price) variables of eguation [(2).

Standard theorctical con3siderations suggest that for incowe, Y , 4

permanent rather than annual mcasure should be used. Previous investi-

gatnre have dealt with che nroblem of computing permanent income in

various ways. Carlinex F1973) and Rosen [127%a], analvyzing longitudinal



data, take an average of several vear's worth of annuzl income. Polinsky

and Ellwood [1272], using Federal Housing Administration (Fia) data, as-

sume that the FHA's estimate of "effective income" is a proxy for perma-

r
Vo
o
Q
0
=
0

nen Struyvk [1276] uses the fitted value of a regression of in-

come on a set of personal characteristics as his permanent income measure}

Turning now to the vector 2 of other shift variables, note that

investigators with conventional data have to make arbitrary decisions with
respect to which oaies to choose, their measurement, and how they interact

with the other variables. Typical candidates for inclusion are race, sex

of head of household, age, number of children, etc.

In an experimental framework, proper randomization removes the need
for specifying the shift variables (Hausman and Wise [1981]). However,
tc the extent that structural models are reguired to obtain useful re-
sults (see Section B.l above), users of EHAP data are at no particular
advantage when it comes to choosing shift variables, and defining them
appropriately. For example, Friedman and Weinberg's permanent income
measure (p. 54) is constructed using the same kind of averaging discus-

16

sed akove. Similarly, their selection of demographic variakles is made

on an ad hoc basis (p. 81).

5. Diseguilibrium

Most of the studies using cross-sectional data to examine housing

demand Liplicitly or explicitly assume that all agerts are in eguilibrium.

Were this not the case, then a regression of housing services on price,
income, and demographic variables could not be interpreted as a demand

cyuation. On the other hand, analyses of longitudinal and tine serics

data often allow for the possibility that at a given peint in time, hovee-

17
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holds may not be at thelr long run eguilibrium positions because adjust-
ment costs make it prohibitively expensive to respond immediately to

a dis~

cﬁanges in eccnomic envirorment, It is usually assuned that sush
equilibrium is eliminated cver time as households move gradually to their
equilibrium positions18 (e.g., Rosen and Rosen [1980]). It is well-known
that such models lack a strong choice-theoretic foundation, but a tract-

able alternative is lacking.

The eqguilibrium assumption is just as crucial to the analysis of EHAP
data as to conventional data. Even simple comparisons of the bkehavior of
the control and treatment groups are less meaningful unless both groups
are observed in equilibrium positions. It is for this reason that Friedman
and Weinberg [1978, p. 71] devote a considerable amount of time to separate
analysis of those households which changed dwelling during the course of
the experiment -- movers are assumed more likely to be in equilibrium than
stayers. (This, however, creates an important self selection proklem which
is discussed in the next section.)

In addition, Friedman and Weinberg utilize the typical partial adijust-
ment model to study dynamic behavior.19 They find rather rapid adjustments
in housing behavior (p. 125). Hanushiek and Quigley [1972al present an in-
novative method to estimate adjustment lags in the EHAP data, but their
technique could just as well have been implemented using a conventional
set of longitudinal data. Contrary to Friedman and Weinberg, they find
rafher sluggish adjustments: only aimcut one-fifth to one~third of the gap
between desired and actual housing consumption is closed in each year.

One aspect of the EHAP makes proper modelling of dicequilibria especial-

ly immortant, For some treatment groups, individuals were ineligible for

,\
in
D
D

housing allowances unless their housing met certain quality starndards,



Scection II.A, akova.) 1In other words, individuals were constrairsd to con-
sunme minimum amounts of certain housing attributes.
of these sonstraints were birndirg, then demand functicns for other

attributes of the housing bundle would deperd not only on prices of the

attriputes, but the quantities of the constrained attriruvosg.
tion of attribute demand fﬁnccions in the presence cof guantity constraincs
is clearly a complicated matter. Unfortunately, given the paucity of
work on estimating attributs demands in the relatively simple unconstrain-
ed case (see Section II.B.2 above), one cannot expect that the more compli-

cated disequilibrium problem will be solved soon. Such work may provide an

interesting use for EHAP data in the future.

6. Selectivity Bias

In recent years econometricians have devoted a substantial amount
of effort to the study of statistical problems that arise when tne sample
used in a regression analysis is non-random (see Heckman {1972]1.) It has
been shown that if selection into a sample is non-random, then unless cer-
tain correcpive measures are taken, parameter estimates may be inconsistent.
For example, it is common to estimate separate demand euaaticns for renters
and homeowners. However, since individuals self-select into their tenure
rmodes, the sample selection process is not random, and inconsistent coef-
ficients may result. (Rosen [197%9al.) Similarly, if separate regressions
are estimated for movers and stayers, sample selection bias is a threat.

As Fricdman ard Weinberg [1979, . 130] point out, although a random
sample of low-income households was offcred enrollment in the Percent of
Rent plans, the demend functions were estimated from a2 non-rancaor sunsannle:

vize,"...houscholds that accepted the enrollment offer, were verified to



be within the income eligibility limit, remained in the experinent, and

moved sometime hetween enrollment and two years after enrollment." Each
of these criteria introduces the possibility of sample selection bias.

Of course, users of EHAP data can take advantage of various statistical

technigues to determine whether or not selectivity bias is present, and
if so, to correct for it (Hausman and Wise [1981]). 1In experimental data,
then, selectivity bias is not eliminated -- it merely appears in new forms.

7. Participation in, ané Percertion of, the Program

To predict the aggregate response to a housing allowance progrimn,
one needs to know the nurber of eligible families, and the proportion
of those who would choose to participate. Presumably at least. rough in-
formation on the first item could be obtained from census or similar
figures on the income cistribution. It is hard to imagine how non-experi-
mental data could be used to illuminate the participation issue. Although
some conventional datea sets have information on participation rates in
existing welfare procrams (e.g., foodstamps), probably one cannot reliably
infer from them what the patterns of participation in a quite different
program would be.

A related guestion concerns individuals' perceptions of the program.
"In order to use recults from conventional data to predict the effect of
housing allowances, one must first of all assume that people would under-
stand the program. Furthermore, it must be assumed that percent-of-rent and
(unconstrained) housing gap payments are perceived as eguivalent to price and

changes, respectively. Although one can test for rational verception of

incor e



the provisicns of existing welfare programs (e.g.; Williams [1975%5),
there 1s no reason necessarily tc expect such results to carry cver to
the housing allowances case.

With respect to both tre marticipation and perception cusstions,
the experimental data provide interesting insights, but no definite con-
clusions. Clearly, EHAP investigators can observe whether or not indivi-
duals participate in the experiment, and correlate participation with
various economic and demographic variables. The main problem is that the
results may be affected by the individuals' knowledge that they are involved
in an experiment, the "Hawthorne effect." To the extent that pecple act
differently when they know that their behavior is being observed as part
of an experiment, it will confound attemgts to predict participation under
a universal regime?0 An additional difficulty is that participation rates

21
may be affected by the knowledge that the program is only temporary.

Friedman and Weinterg [1978] attempted direct investigaticn of the
perception issue. FPFaailies in the percent of rent experiments were asked
in what direction their housing allowances would move if their rent were
increased by $10. Or.ly about a half understood that their allowance would
increase. However, when separate demand functions for both those who
understood and those who did not were estimated, the hypothesis that their

parameters were the same could not be rejected. Friedman and Welnberg

[1979, p. 133] conclude that, even for the people who answered the question

incorrectly, ... their response to the allowance payment can be analyzéd

as if they understocd."



A more convincing test tould havs Leen possible if there were vari-

ation in the pre-treatment rrice of housing services. Suppose that th

4

o

effective price Pi appears in logarithmic form on the right hand sid

of the demand equation. Jote that
InP, = &n(l-o.) + fnP . ,
i i ol

where Poi is the pre-creatment price and ai is as defined above.
Thus, if Qn(l—ai) ani RnPOi are entered separately into the regres-
sion, a natural way to confirm correct prerception is to test whether or
not their coefficients are equal. Equality would suggest that individuals
perceive treatment induced changes in price the same way as those "naturally
induced. The advantage of such a test is that it does not rely on a direc
question addressed to the participants. Unfortunately, as noted in Section
II.B.3 above, in the EHAP samples there is probably not enough variation in
the pre-treatment prices to make an attempt to calculate them worthwhile.
Another way to examine the perception issue would be to campare param-—
‘eter estimates of structural models generated by data from different programs
in the experiment (and the control group). If selection into the various
groups were random, and if individuals perceive program parameters correctly,
then the underlying behavioral parameters should be about the same. Of course,

to the extent that the particular specification of the structural model in-

fluences the results, they are rendered inconclusive.



__\
4
-

The Supplv Exreriment

In most analyses of housing demand using hoth conventional cross-
sectional and EHAP data, it is assumed that the pre-treatment vrice of

- - o1 e
housing is constant. In effect, each household faces a perfectly elastic

1

supply of housing services. From an econcmetric point of view, this
assumption is justified, because each household is sufficiently small
22

to be regarded as a price taker,. However, sole reliance on such de-
mand estimates to predict the overall behavioral response to housing
allowances is potentially hazardous. If a considszrable number of
program participants increase their demand for housing services, then
to the extent the supply of housing services to the community slopes
upward, the pre~treatment price will rise.

Considerations such as these led to the so-called Supply Experiment.
In two communities, all individuals who met certéin income gualifications
were made eligible for housing allowances. The idea was to see whether
or not the allowances would induce increases in prices or any other impor-
tant aisruptions in the housing market%3

In this Section I begin by summarizing the provisions of the supply
experiment, and then, as before, discuss whether or not EHAP data provide
substantial improvement over those from conventional sources. #As might

be expected, maay of the issues that were important on the demand side are

also present here. £uch issues therefore receive only cursory discussion.



A. Desscription of the Surnly Exnerimentc™

The supply experiment began in 1973-74, with a planned duration of
1C years. In the two sites chesen, Gresn Bav, Wisconsin and Scuth Bend,
Indiana, enrollment in the program was open to every eligible nhouschold.

L3N

All payments were madc according to the "housing gap formula" (evuztion
(1)), with b , the implicit tax rate on income, set at 25%. In order to
qualify for the payments, housing had to meet certain minimum standards.
Unlike the demand experiment, homeowners as well as renters were allowed
to participate. Perhaps the key methodological difference between the de-
mand and supply experiments is that for the latter, there was no control
group.

After four years of observation at both sites, it became clear that
"The experimental prograa ... had virtually no effect on housing prices,
either marketwide or in the market sectors most heavily populated by
program participants" (Earnett and Lowry [1979, p. 1].) There are two
principal explanations for this phenomenon: (a) Because the income
elasticity of demand for housing services apparently is quite low for proyram
participants,25 (about 0.3 for renters, according to Mulford (1¢79,
P. 31]) the housing allowances did not shift the market demand curve

very much, and (b) The demand changes that did take place were spread

out over time due to adjustment lags. Since both of these phenomena were ob-

served in the demand experiment, some critics [Brookings, 1379} have argued that the

supply experiment should not have commenced until the demand resulis_were.in.
Nevertheless, it is useful to assess the benefits that the availability
of experinmental data will confer upon future researchers of housing

suprly.



B. Problems in Predictirg the Supply Response

to Housing Allowances

1. Snecification of a Medel

X9]
]
i
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Investigators who waiat to estimate housing supply functions
1y begin by trying to use economic theory to specify an estimable model.
A popular approach is to assume some housing production function, estimate
its parameters, and use tham to infer the shape of the supply function?7
For example, Ingram and Oxan [1977] assume that housing services are a
constant elasticity of substitution (C.E.S.) function of "guality capital"
and "operation inputs" (p. 284). Polinsky and Ellwood (1972] also posit
a C.E.S. production function, but assume that its arguments are land and
capital. Field [undatel] uses a transcendental logarithm production func-
tion with three inputs, land, capital and labor. Poterlka [1980] eschews
selection of a specific form for the production function, and instead
starts by postulatinc a supply function that is log linear in the price
of housing, input costs, and credit availability (p. 10). (Of course, duality
considerations suggest that one can work backward from the supply cuvve to the

-undexrlying production function.)

The specification of the underlying technology can sometimes pre-
determine substantive results. For example, since Ellwood and Polinsky [1379]
assume constant returns to scale (p. 201) the implied lonc run =upply

. = taT AT
curve of housing services is perfectly elastic, regardless of paraneter
: 28 . ;
estimates. Postulating such a technology, then, guarantees tho result

that housing allcowances will have no effect on the pre-treatment price



of housing, at least as long as input prices remain unchangeda. The in-

—

teresting questions then become how high do prices rise in the shors: run,
and how much time is required to reach long run equilibrium?

ged below in the section on dynamics; they ave rentione

Uy
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sues are discu
here to emphasize once again the importance that model specification plays
in analvses of conventional data.
The presence of the supply "experimental" data does not remove the
necessity for some kind of modelling, particularly since there is no

control group. Barnett [1979], for example, provides some simple

comparisons of the increasc in rents in the test sites relative to those

in other U.S. cities (5. 13). Even such relatively straightforward compari-
sons, however, require an implicit model of the determinants of housing
costs, so that 'other' costs can be subtracted out to find the 'vure'!
housing allowance effect. Rydell [1979]) constructs a rather involved model
of monopolistic competition in housing markets in order to assess the
market impact of allowances. He simulates the model with experimental

data, but this cculd have been done just as well with numbers from conven-

tional s=ources.



2,3 Defining Housing Services and Thelr Price

The problems in defining housing services and tneir price are of
course as central to supply as demand. 7Those studying the supply of

housing with conventional data have made exactly the same sort of as-

]

sumptions in constructing tieir price and quantity variables; se
Poterba [1980], Ingram and Cron [1977] or Rothenkerg [1277].

In this regard, the numbers generated by the supply experiment are no
better than conventional data. Indeed, the difficulties asscciated
with the multidimensional nature of housing are particularly vexing
here, because one of EHAP's mandates was to find out what combination
of rehabilitation of existing units, construction of new units, and im-
provemnant of neighborhocd guality would be induced by housing allowances
(Allen, et. al, [1%72, p. 14]). To answer this question, one would need
to quantify these attributes, compute their implicit prices, and then es-
timate supply curves Zor =ach. As noted above, researcnzss have still
not solved completely the problems associated with estimating derand and
supply schedules for characteristics, and nothing about experimental data

per se makes this task any easier.

4, Shift Variablzas

In a competitive model, the supply of housing services depends not
only upon their own price, but upon inpui prices as well, sO these are
important shift variables. Housing studies using conventional
data facc serious difficulties in obtaining operational measures
of housing input cmsts. For example, Poterba [1980] uses the Boeckh

P b

index of the price of inputs for a new cnz family structurce to



measure constructlon costs. Al?hough this is a commonly used index, 1t
is well-known that it is deficient because fixed weights are used in its
computaticn. Ingram and Oron . 197/7] use the fusl component of ths con-
sumer's price index to account for the price of all owerating inputs, hut
as Rothenberg [1977] points out, it is not clear that thnis index cantures
all the needed information.

With respect to measuring the prices of housing inputs the experi-
mental data provide no particular advantage. For example, Rydell [1979,
p. 36] rmust make calculations regarding the costs of components of gross
rent similar to those who use conventional data. It should be noted, however,

that these appear to be some of the most careful computations available.

5,6 Disequilibrium and Dynamic Issues

As suggested above, many models of housing supply begin with a pro-
duction function which exhibits constant returns to scale in the inputs.
Given this specification, and assuming constant input prices, the long run
supply of housing services is infinitely elastic. Thus, any demand shift
induced by a housinjy allowance will leave unchanged the long run price of
housing services. However, the guestion of supply resgonse is still in-
teresting, because the production function does not indicate the lengtn
of time required tc reach long run equilibrium, oi the path of prices
during the transition. To understand the supply responses, it 1is
crucial to model soth the process of adjustment to the new equilibrium,
and the presence c¢f any factors which might impede the market from achiev-
ing eguilibrium.

Thus, for z2xample, in onec of their models Ingram and Oron [1977, p.

292] assume thac the most a landlorxd can invest each period is limited to
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the amount of cash generated by the existing investment, even If tnis is
insufficient to close the gap between the desired and actual housing
stock. Poterba [1980] argues that conditions in the credit market may

affect the supply of housing, and he proxies these by the flow of savings

mn

deposits received by savings and loan associations. Poterba also assume
a delayed supply response to changes in all right hand side variables,
which are entered in polynomial distributed lags (p. 10).

The degigners of the supply experiment clearly were aware of the

D

importance of lags in the housing supply process, as witnessed by the

fact that the experiment was given a ten year duration (although only

five years worth of data were collected). Because there was no control
group, however, there are no simple comparisons that one can make in

order to learn how movements toward the final eguilibrium take place.

My guess is that even if there had been a control group (call it "South.
Bend Prime"), structural models would still be more useful than experimen-
tal comparisons for determining the lag structure. By the time a decade
had lapsed, it is guite possible that a number of variables which in-
fluence agjustment patterns would have changed,so comparisons of South

Berxi and "South Bend Prime" would not be very informative.

7. Market Environment

In the demand experiment it was unnecessary to study market envircon-
ment, since the key guestion was how micro units reacted to exogenous
changes in their budget constraints. Bat to understand overall effects,
the guestion of market structure is crucial -- the impact of the housing

allowances on pre-treatment price clearly will depend mutatis mutandis



- 26 -

upon the degree oI coumpetitiveness in the market,lfhe anount
of slack existing when the program is initiated, the extent of housing
market segmentation, etc.

The standard assumption is that competition pravails. As de Leeuw
and Struyk [19753] and Poterba [1980] note, however, even givyen competition,
complications arise because two mafkets have to be equilibrated by the
price of housing services: the market for existing houses and the market
for new construction-. The situation is even more complicated when
one takes into account the multiplicity of tenure modes. Each type of
housing is traded in its own submarket, and each of these (inter-related)
markets has a market clearing price. If the housing market is non-competi-
tive, the guestion of supply effects is even more difficult because of the
absence of a generally accepted theory of price determination. Theoreti-
cally, one can imagine examining a group of cities that are identical ex-
cept for housing market structure, and comparing the results when they
are subjected to housing allowances. (Indeed, something of this noticn
was behind the selection of Green Bay and South Bend as the experimental
sites.) In practice, such a course would be prohibitively expensive,
even if it were possible to find én appropriate group of cities. Again,
construction of structural models appears to be the more viahle methodol-
ogy. For example, using data from the supply experiment, Rydell [1%79]
attempts to explain the insensitivity of housing prices to apparent vari-
ations in market tightness by recourse to a theory of monopolistic compe-
tition. This is an interesting approach, kut the availebility sf experi-
mental data provides no special advantage when it comes to testing its

validity.



1V. Conclusion

The Experimental Housing Allowance Program has generated a rich and
valuable set of data on the housing behavior of lower income Americans.
These data appear to have been analyzed carefully and creatively by the
EHAP investigators, although it is doubtless that their conclusions will

29
be challenged as the numbers are studied by other investigators. The
issue discussed in this paper is the extent to which the experimental
nature of these data per se enhances their value. Specifically, are the
problems faced by investigators who have used conventional data to pre-
dict behavioral response to housing allowances in any way mitigated
by the availability of experimental data?

With‘the possible exception of experimentally induced variations in
housing prices;, it seems that the experimental data offer no particular
advantages. Fundamentally, this is because housing behavior is so complex,
and the policy environment so uncertain, that simple comparisons of experi-
mental and control groups are unlikely to be of much interest. Réther, the
data must be interpreted with the help of theoretical and statistical models.
Thus, if the goal was to obtain new and improved estimates of the behavioral
respense to housing allowances, a socilal experiment was not necessary. The

30
money would have been better spent on augmenting conventional data sources.
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Footnotes

* I would like ‘to thank Joseph Friedman, Jerry Hausman, Edwin iMills,

Mitchell Polinsky and David Wise for ussful conversaticrs.
1. A more fundamental question, perhaps, is why housing allowances
should be considered at all when direct income transfers would probably
be preferable from the point of view of the poor. We will take it as
given, however, that the public policy goal is to increase their welfare

in some manner tied to housing consumgtion.

2. This sub-section is based upon Allen, et al. [1979] especially

pages 28-30.

3. The definition of "household income" was essentially post tax in-

come less a $300 deduction for each worker in the family.

4. For example, in 1973 a Phoenix family with three or four members
would be eligible only if its income were less than $8150; for Pittshurgh,

the limit was 3$6250.

5.. This assumes that jndividuals' choices are unconstrained by guality
= 2

standardes.
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Por exampic, the price elasticity of duinand is where P

|

s
0|

and © arc (usually) evaluated at theix mean values.



7. Note that this need not imply that the elasticities be icdentical

5

across individuals; such will be the case only for the very simple Cobb-
Douglas specification. One can also specify a random coefficients model,

whiichh allows for a distribution of elasticities across pzowrle. 3ee

Haugsman and Wise [1¢30].

8. This point is further developed in Mosteller and Mosteller [197¢].
S. Friedman and Weinberg of Abt Associates bring together a wealth of

information on the demand experiment: the economic theory behind it,
sample design issues, statistical analysis of the data, and more. It is
a pity that no similar major report has been issued by the Rand Corpora-

tion for the supply experiment.

10. One can rescue the experimental approach from this criticism by
building income-price interactions into the experimental design. How-
ever, as Hausman and Wise [1981] point out, the more treatment groups,

the less convincing are the results, ceteris paribus.

11. See, e.g., Hanushek and Quigley [197%al],Mills and Sullivan 01979],

or Hausman and Wise [1980].

12. A regression of the price of a commodity R on its characteristics
(a vector X ) is the basis of an hedonic price index for the cormodity.
th

The implicit price of the i characteristic is &R/%Xi . See Rosen

Le74j.



13. If housing services include accessibility to the work place and
the usual competitive assumptions hold, then the before treatment price
of housing services would be constant. But in this cass, the dependent

varizble should be housing expenditures plus comruting costs. Note also

Y
pa

that if owner-occupied housing were being considered (as it is in tne sup-

ply experiment) an additional complication would arise because the effec~

tive price of housing services depends upon the individual's rnarginal

federal income tax rate. See Rosen [197%a]or King [1980],

14. However, the value of these benefits is lessened to the extent that

the program induced price reductions are perceived as transitory.

15. Of course, neither the necessity of using a permanent income mea-
sure nor the types of solutions just mentioned are unigue to the study of

housing; they appear throughout the literature on the estimation of demand

functions.

16. An additinsnal problem arises because it is not clear how to convert
the monthly EHAP payments, which are known to be temporary, into changes

in permanent income.

17. An important exception is the work of King 0980}, who considers

rationing between different tenure modes in the United Xingdom.

1e. This differs from the use of the term "diseguilibrium” in wmuch of
+he macrocaconomics literature, where .it refers to a situation in which
markets fail to clear because of some constraint(s). Sce, e.g., Barro

and Grossman (19711 .



19. Unfortunately, as Friedman and Weinberg [978, p. 127 Jncie, dynamic

patterns mignt ke affected by the limited duration of the experiment.

20. Cf ccurse, Hawthorne effects can be used to bring into cussticn tha

results ¢generated by all social experiments.

21. Participation was probably also influenced by the existence of minimum
housing standards. Some critics of EHAP have claimed greater variation in

these standards would have provided useful information on the extent to

which they influenced participation. See Brookings Institution [1273,
p. 1CJ.
22. For many homeowners, the federal income tax generates an endogenous

price for housing services.

23. Barnett and Lowry 0979, p. 10! discuss some predictions of the

market effects of housing allowances that were made prior to EHAP.
24, This subsection is based upon Allen, et. al., [1979],'

25, In addition, only about half the eligible renters and 30% of the
eligible homeowners had enrolled after four years (nllen, éﬁ;_ii" (1979,

n. 35) .

26. Several researchers have used data from the supply experiment to

estimate demand for housing schedules, e.g., Mulford Fo7¢]). Theoe will

not be discussed here.



27. Given the production function and input prices, one can the

“marginal cost schadule which, under competiticn, is the supply cuxve.
28. The assumption of a horizontal supply curve is guite common, €.9.,
see Delecuw and Struyk (1973, p. 158]. Cf course, to the entant that

prices change with the size of the housing industry, the long run surply

curve will have a non-zero slope.

29. For example, Mills and Sullivan [1$79] have suggested that problems
with econometric technique lead the HHAP investigators to underestimate

income elasticities from the demand experiment.

-
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30. A similar conclusion is reachad by Hanushek and Quigley ¥
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