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ABRSTRACT

The introduction of a negative income tax--defined as a reduction in cthe
tax rate of a transfer program, holding the quarantee constant--is widely
supposed to have beneficial work incentives. This 1s not necessarily the
case, for the net effect of a tax rate reduction is, in fact, ambiquous in
sign. Neither the presently available econometric evidence, evidence from the
negative income tax experiments, or the evidence from evaluations of federal
AFDC legislation necessarily provides a reliable resolution of the
ambhiquity. A detailed historical study of the AFDC program, using simple
reduced-form, nonstructural estimating equations, indicates that for female
heads lower tax rates indeed increase labor supply. However, the evidence for

men and married women is not so sanquine.



WORK INCENTIVES IN TRANSFER PROGRAMS (REVISITED)

Ever since Milton Friedman made the argument for a negative income tax
(Friedman, 1962) , it has been an article of faith among economists of all
persuasions that work incentives in transfer programs can bhe provided by a low
benefit-reduction rate, or tax rate, in such proqrams. Low tax rates allow
recipients to "keep" a significant proportion of increased earnings by a less
than dollar-for-dollar reduction in transfer benefits. Despite the failure of
Congress to enact a neqative income tax, the arqument has played and continues
to play an important role in welfare-reform discussions 1in Washington. For
example, work incentives were the primary motivation bhehind 1967 federal
legislation that lowered the tax rate in the Aid to Families with Dependent
Children (AFDC) program from 100 percent to 67 percent, and the possible work
disincentives of 1981 federal legislation that increased the tax rate back to
100 percent have been extensively discussed.

The volume of research spawned by the interest in the negative income tax
and in work-incentive-inducing welfare reform has been impressive., From the
early nonexperimental studies surveyed in Cain and Watts (1973) to the
multiple reports of the negative income tax experiments (surveyed in Moffict
and Kehrer, 1981) to the qgeneral literatnre on labor supply, which is relevant
inasmuch as it provides estimates of income and substitution elasticities
(surveyed in Xillingsworth, 1983), an enormous body of evidence has bheen
generated. We now have, or should have, a reasonably solid basis upon which
to say whether lower tax rates induce more work effort and, if so, how much.

In this paper it is argued that in one important respect we still have
little knowledge of the effect on labor supply of lowering a welfare-program

tax rate. It is pointed out in the first section of the paper that, because



of the nonconvexity of the budget constraint created by a transfer program,
the effect of tax rates on labor supply is theoretically ambiguous. The
ambiquity has nothing to do with the felative magnitude of income and
substitution effects but arises because of changes in participation in the
program. While the econometric issues in modeling the response to such
constraints have been extensively discussed in the labor-supply literature,
the implications of such constraints for the original issue of how tax rates
affect labor supply have not been fully drawn out. (Similar ambiguities arise
for the effects of "notches" on labor supply; for example, the idea that a
notch "no doubt discourages work" (Blinder and Rosen, 1985, p. 736) is not
necessarily correct.) It is also argued in the first section of the paper
that neither the econometric evidence available on income and substitution
elasticities, nor the evidence from the negative income‘tax experiments, nor
the evaluations of 1967 and 1981 AFDC legislative changes necessarily provides
a reliable answer to the relevant gquestion, namely, whether lowering the tax
rate in a transfer program (holding the guarantee constant) will increase or
decrease labor supply.

The focus of the paper is entirely on the labor supply effects of
lowering the tax rate, but the more general redistributive context should be
kept in mind. Redistribution per se takes place because the utility functions
of donors contain the income levels of the poor, but those utility functions
presumably also contain the labor supply levels of the poor. In the
conventional theory of income redistribution it is assumed that an extra
dollar of transfer income will reduce the labor sgpply of the poor, so a donor
population will transfer dollars to the poor up to the point at which the

marginal nutility of increasing the income of the poor eguals the marginal



disutility of reducing its own income plus the marginal disutility of reducing
labor supply among the poor. This paper is concerned with whether the
conventional assumption of labor-supply disincentives is factually correct.

If not, obviously the nature of the tradeoff is changed.

In the second section of the paper, new evidence on this labor-supply
question is provided for the AFDC program., Simple reduced-form, nonstructural
labor supply equations are estimated to obtain the sign of the partial
correlation between hours of work and tax rates in the program. A fairly
comprehensive examination is undertaken--cross-sectional as well as historical
time-series variation is examined. The results indicate that, for female
heads at least, higher tax rates do appear to have a net negative effect on
labor supply. However, as discussed in the conclusion, the policy

implications are not necessarily comforting.



I. LOWERING THE TAX RATE: THEORY AND EVIDENCE

Figure 1 shows the familiar labor-leisure diagram for a transfer progran
with a guarantee ($400/month) and a linear tax rate. The line EEE, whose
slope is the hourly wage rate, is the pretransfer constraint. If the tax ratce
were 100 percent the constraint would have the horizontal segment shown, while
lowering the tax rate would pivot this segment upward to that along which
points I, J, M, and O 1lie, That the labor-supply response o such a
change 1s ambiguous is clear from an examination of the diagram. Although an
initial nonworker, such as the individual at I, may increase hours of work
to point J--this is the classic response--other individuals may not.
Individuals newly covered by the program (such as at point L) and some
individuals above the new breakeven point (such as at point N) will now become
participants in the program and will reduce their labor supply. In addicion,
some Lndividuals observed at points such as K--this rejection of an increase
in disposable income can be explained by rhe existence of welfare stigma
(Moffitt, 1983)--will choose, after the tax rate reduction, to join the
program because the benefit has increased sufficrently ro outweigh the stigma
cost. Thus the sign of the net effect is ambiquous and will depend upon the
relative magnitudes of the responses of the different individuals along the
constraint and their relative numbers (i.e., the distribution of income).1

It should he noted that, of course, a utilitcy-compensated reduc:zion 1n
the tax rate must necessarily increase labor supply. 1If, for example, the
miarantee were reduced simultaneously with the tax rate reduction, labor
supply would more likely increase, This would also occur 1f a balanced-budget

rax race reduction were implemented, for since the reduction in the ctax ratce
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increases welfare expenditures the guarantee would have to be reduced to hold
them constant., The case we are concerned with here is, instead, that in which
an outside donor population wishes to increase the aggregate transfer to the

poor population.2

Knowledge of income and substitution elasticities is not by itself
Airectly usable to resolve the labor supply ambiguity because such
elasticities are defined for linear price and income changes. But because any
pair of income and substitution elasticities implicitly defines a preference
map, 1t can be used to simulace the labor supply response to changes in non-
convex, pliecewise-linear budget sets.

The results of one such simulation are shown i1n Table 1, which shows the
work disincentives of transfer programs relative Lo no program at all. The
survey articles on labor supply referenced at the beginning of the paper were
used to form raﬁges of substitution and income elasticities €from the
literacture, and these were used to calculate the labor supply disincencives of
several transfer programs with various guarantees and tax rates. The
simulations were performed on the Survey of Income and Education, a nacinnally
representative data set.3 The table i1ndicates, for example, that A transfer
program with a quarantee equal to 50 percent of the poverty line and with a
100 percent tax rate would lower male labor supply in the Uniczed States by .19
hours per person per week 1f a lower-bound set of elasticity és:mma:es 15 used
(relative to no program at all). The .19 value is fairly modest, but this s
1n large part because so few males choose to he below the breakeven level--
values in the table are mean values for all males in the population regardless

of their participation status in the program. The cable also shows that

lowering the tax rate but holding the guarantee constant at the same level



Table 1
Effect of an NIT on Mean Weekly Hours of Work
in the U.S. Populationa

Tax Rate

1.0 0.75 0.50 0.25
MEN
Low elasticities
G® = 0.50 -0.19 -0.07 -0.06 ~0.10
G = 0.75 -0.69 -0.18 -0.16 -0.19
G = 1.00 -1.66 -0.37 -0.29 -0.28
High elasticities
G = 0.50 -0.79 -0.80 -0.73 -1.25
G = 0.75 -2.45 -2.43 -2.10 -2.76
G = 1.00 -5.06 -4 .91 -4.00 -4.24
MARRIED WOMEN
Low elasticities
G = 0.50 -0.10 -0.04 . -0.05 =-0.11
G = 0.75 -0.32 -0.14 -0.15 -0.32
G = 1.00 -0.61 -0.32 -0.32 -0.60
High elasticities
G = 0.50 -0.26 -0.28 -0.29 -0.6h6
G = 0.75 -0.64 -0.72 -0.92 -1.92
G = 1.00 -1.11 -1.51 -1.90 -3.53
FEMALE HEADS
Low elasticities
G = 0.50 ~-0.81 -0.49 -0.35 -0.33
G = 0.75 -2.18 -1.08 -0.68 -0.50
G = 1.00 -4.02 -1.74 . -1.00 -0.64
High elasticities
G = 0.50 -2.06 -2.22 -2.02 -2.26
G = 0.75 ~-4.62 -4.99 -4,.29 -3.87
G = 1.00 ~7.34 -7.92 ~6.50 -5.31
qret (ew,ey) represent a palir of wage and total-income
elasticities. The low-elasticity pairs are (0.01, =-0.01), (0.10,
-0.05), (0.05, -0.02) for men, married women, and female heads,

respectively. The corresponding high-elasticity pairs are (0.08,
-0.20), (0.60, -0.30) and (0.20, =-0.25).

Pas a fraction of the poverty line for a family of four. In 1977

the weekly poverty line was $119,

Source: Moffitt (1985a) .



reduces the labor supply disincentive--that 1s, males work longer hours--hutc
only up to a point. Eventually a tax rate reduction reduces labor supply,
simply because the upward movement in the breakeven level eventnally reaches
into the thick part of the male income distribution, thereby drawing
proportionately more males into the program than are already on it. Many of
the other entries in the table show the same perverse phenomenon--if{ occurs
for males at sufficiently low tax rates f&r the two lower guarantees,
regardless of the elasticicties used, and 1t occurs at sufficiently low tax
rates for married women's estimates at all guarantees and all elasticicties.
Indeed, at the high-elasticity estimates for married women, 100 percent tax
rates provide the smallest work disincentives! The male-female difference 1is
a result of the lower mean labor supply of women, which moves the chick part:
of the income distribution to a lower level than for males.

These econometric estimates hardly constituce conclusive evidence., The
elasticities are drawn, for the most part, from estimates of wage rate and
nonwage income elastlcities, not from estimates of guarantcee and tax
effects. Most of these studies ignore welfare programs (and most 1gnore tax
systems as well), and hence ignore nonlinear budgeti constraints in thetir
estimation. Of the underlying labor supply studies, only two (Hausman, 1981,
and Moffitt, 1983) were models of the AFDC program which 1ncorporated
nonlinear-constraint estimation methods. In addition, even if the wage-racte
and nonwage-income elasticitiles are appropriate estimates of the response to
shifts in linear constraints, an estimate of the effect of the response to
shifts in nonlinear constraints requires an extra simulation, such as rthat
reported in Tahle 1, which in turn requires additional assumptions (e.q., for

the form of the utility function). Thus we have very few direct estimates of



tax and guarantee effects. Partially as a result, for example, we also do not
know 1f the indirect estimates provided in Table 1 are consistent with the
Aactual experience in the AFDC program.

Ideally, the negative income tax experiments should be capable of
providing more direct estimates., With randomly chosen experimental and
control groups drawn from the entire U.S. population, and with some
experimental families given different tax rates but the same guarancee, a
simple comparison of mean hours of work across groups would provide a direct
estimate of the effect of 1interest,

The conventional wisdom 1s that the experiments provided tax rate effeccs
that were often weak and mixed in sign. Table 2, which shows the signs of the
LAx rate estimates 1n several studies, supports this generalization, To
obtain the table, the one study in each of the experiments which comes closest
to havinq estimated direct tax and guarantee effects (e.g., a simple
regression of hours work on the tax rate and guarantees) was seclected. As the
table shows, the tax rate effacts were positive about half the time and
negative half the time. To determine whether the mattern of positive and
negative effects is consistent with Tabhle 1, the quarantee and tax rate levels
in each study can bhe matched up with the Table 1 entries. As the last column
of Table 2 indicates, there is quite a bit of consistency across rthe two
tables. 1In fact, given the many élfferences bertween the experlmenis with
thelr real-world complications and the pure form simulaced in Table 1, the
consistency 1s fairly strong.

The major difficulty with using these results arises from rhe zruncation
of the experimental samples. If any of the individuals above the sample

Ltruncation points were potential respondencs to the plans tested, as Frqure 1



Table 2

Experimental Evidence on Effect of NIT
on Mean Hours of Work?

Consistency with

G, t levels Sign of dH/ Ot Table 1
Men
Watts and Horner § % .75 9H/ 3t>0 for whites Roughly consistent
(1977 P t = .50 and blacks
9H/ 3t<0 for Spanish-
‘ speaking
Bawden and Harrar § % .75 dH/ 9t>0 for Iowa Roughly consistent
(1977 t = .50 d9H/ 3t<0 for No.Carolina
Hausman and Wise G «75 or 1.0 9H/ 3t>0 at G = .75 Completely consistent
(1979) t .40 or .60 dH/ 3t<0 at G = 1.0
Robins and West G .90 to 1.3 dH/ 3t>0 Inconsistent
(1982)° t = .5 or .7
Married Women
Cain et al. G .50 to 1.25 M/ 93>0 for all Consistent at high
(1977)d t = .30 to .70 elasticity/Less so
at low elasticity
Bawden and Harrar § % «75 oH/ 9t<o0 for all Inconsistent
(1977) t = .50
Robins and West G .90 to 1.3 dH/ 3t 20 Consistent
(1982) € t = .5 or .7
Female Heads
Robins and West G «90 to 1.3 OH/ 3t<0 in 2 Partially consistent
(1982) € t = .5 or .7 of 3 cases
Notes:
4a11 resulcs are those on unconditional hours of work (i.e., including

Zeros) . G

See Table 3.27,
Csee Table 2, p. 882.
including above-breakeven variahles,
pP-

H Wel.to t,
See Table 4.7,

po

is percent of
110,
Numbers above show values of partial
all evaluated at means.

138,

poverty line.

derivative of

0T
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indicates is possible, the measured effect in the experimental data would be
biased. Aas may be seen from Figqure 1, omitting some of the high-income
individuals is likely to bias the hours-tax-rate correlation in a negative
direction--that is, /3 1is more likely to be negative because high-income
individuals have a positive 3H/3t. This may be the reason for the most
1nconsistent-entry in Table 2, that for rural wives (the rural had the lowesct
truncation point of all the experiments), but all the entries are potentially
affected to some degree.

A final possibility for obtaining direct evidence on the effect of
changing tax rates on labor supply might be obtainabhle from evaluations of
federal legislative changes in the AFDC program. 1In 1967 the federal
government lowered the tax rate in the program from 100 percent to 67 percent
and in 1981 it was effectively raised back to 100 percent. TUnfortunately, the
existing evaluations of bhoth of these changes are fraudght with many
problems. >On1y three crude studies of the 1967 tax rate reduction were
conducted, in each case by a simple examination of whether the hours of work
of AFDC recipients were higher or lower prior to 1967 than later, after the
tax rate reduction was implemented. Hours of work among recipients was
higher, of course, but only because the breakeven level was higher. Thus this
evidence is of almost no value., Studies of the 1981 tax rate increase have
likewise erred by only examining the hours of work of a gqroup of AFDC
recipients who were on the rolls both before and after the tax rate
increase., Obviously hours of work must fall in this population because the
breakeven level has fallen; women who have left the rolls and increased hours
are excluded from the sample. These studies were also complicated by the
simultaneous onset of the 1981 recession, creating traditional hefore-and-

4

after inference problems.
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This relatively brief review of the evidence reveals that our knowledge
of the effect of tax rates on labor supply is, even at this date, fairly
shaky. However, the one major program for which direct estimates of such
effects are in principle obtainable is the AFDC program, to whose evaluation I

now turn.
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II. EVIDENCE FROM THE AFDC PROGRAM

A, General Issues

Despite the fact that the AFDC program was the major stimulus to Milton
Friedman's negative-income-tax proposal and that the possible work
disincentives of the AFDC program have been the primary focus of welfare
reform discussions, there have been very few labor supply studies of the
program. Most of those that have been done have been primarily concerned with
the often difficult econometric issues involved in estimating labor supply
functions in the presence of piecewise-linear budget sets, in an attempt to
isolate pure income and substitution elasticities (1.e., those for a linear
budget constraint).5 Such econometric models are fairly difficult to estimate
and require a number of restrictive assumptions. Moreover, 1f the primary
object of interest is the sign of the partial correlation between hours of
work and the tax rate in the program (holding the guarantee constant), such
structural models are not necessary. Since the sign of this partial
correlation is indeed the object of interest here, structural estimation is
explicitly avoided. The goal instead is to obtain direct, nonparametric
estimates of the partial correlation by estimation of reduced-form hours
equations as a function of tax rates and gquarantees.,

The structural models that have been estimated for AFDC also have heen
estimated only on cross-sections of the female head population. But if the
object of interest is the sign of the hours-tax-rate partial correlation, it
makes sense to determine that sign in time series as well. 1In addition, of

course, 1f the effects of the 1967 and 1981 legislations are of direct
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interest, a time-series dimension is required. Therefore, hoth cross-section
and time-series correlations will he estimated bhelow.

It is important in this type of analysis to obtain wvariation in AFDC
benefit-formula parameters that is as fully exogenous as possible. There are
two sources of exogenous variation in such parameters. The first and most
important is the cross-sectional variation across states, for each state
determines its own benefit formula within federal guidelines.6 The second
source of variation is time-series variation. Real guarantees have declined
continuously in the U,.S. since 1967 and tax rates went through major changes
in 1967 and 1981. Tax rates have also dArifted in other years as a result of

state administrative actions (see Fraker et al., 198%5).

The underlying structural model upon which the estimates will be hased is
a standard labor supply model. Let Hi be the hours of work for individual

1; Wy be the hourly wage rate; Ny be nontransfer nonwage income; G, he

the AFDC quarantee; t; be the AFDC tax rate; and P; be an AFDC

participation variahle equal to one if the individual is on AFDC and zero if

not. Then a simple structural labor-supply model incorporating AFDC is:

H, = f[wi(1-tiPi), N.l + Gipi; Ei] (1)
Pi=1 if P;)O
(2)
=0 if P* ¢ O
1
P* = V(W (1-t,), N, + G,; €. 1
1 1 1 AN A S L 8

(3)
- Vv[w,, N £1 + u,
1 T
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where ei and ul are ervor terms and V 1is the indirect utility

funccion, Equation (1) is a conventional labor supply equation conditional
upon AFDC participation, with an ervor € that is to be 1nterpreted as

incorporating unobserved tastes for work (variations in € spread

1ndividuals over the constraint). Equation (3) represents the utility gain
from participation, which is a function of tastes for work (el) as well as

"rastes" for welfare, u, (which incorporates stigma). Participation may not

1

take place even 1f the difference in the V functions 1is positive, 1f u, s
sufficiently negative (Moffitt, 1983). 1Individual K in Figure 1 is an
example of such a case. Since tastes for work and welfare are likely to be
correlated, ei and u_,L are assumed to be correlated,

Equation (1) can be rewritten as follows:
Hy =P, f[w_t“'tt)' N, + Gy ei] + (1-9,1) f[wi, Nys E'L] (4)

A first-order Taylor series expansion around the means of Lyr Gor Wy, Aand

i+ and around the means of €5 and u, (i.e., zero), gives the following:

o wm._ wm,
Hi = Hi + 31;— (Ci- T + W (Gi_ G)
1 1
W, om,
+ aT (Wl— W) + W (Ni- N) (5)
1 R
3Hi oH
+ (e) + — (u.)
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where a bar above a variable denotes a term evaluated at the means of the four
variables and two error terms. The approximate mean hours of work in the population

(taken over all ei and ui) is therefore:

E(H; ti'Gi'wi'Ni) = q t,L + a

1 Gi + a

“’1 + a Ni + XiB (6)

2 3 4

where each a represents the relevant partial derivative in (5) and where a vector
of variables (xi) and coefficients (B) has been substitnted for the remaining

terms (H,

i minus the products of mean partials and variables),

The estimate of «a

1 will provide an estimate of the effect of a unit change 1in

the tax rate at the means of the variables in the population. As stressed above,
the sign of a, 1s theoretically ambiguous, for 1t summarizes the nect effect of a
change in the tax rate on both the probability of being a recipient as well as on
hours of work if a recipient. This reduced-form coefficient is the best escimate
(statistically sbeaking) of the effect of AFDC tax rates on labor supply. Of
course, because a, 1is not a structural parameter, tax-rate effects at values of
the variables other than their means cannot be determined. Thac is, because the
"rrue®™ equation (4) is so nonlinear in the variables, a linear extrapolation is noc:
warranted., However, the maqnitude of the estimate of a1 1S wmportant because, by
comparison with the entries in Table 1 that correspond to UJ,S. tax and guarantee
means, it provides an indirect indication of the consistency of estimated income and
substitution elasticities in the labor supply literature with the hours-worked and
AFDC tax rate data in the U,S. If the two are similar, this implies cthat the
simulacions are consistent with the data and (hence) we can use those simulacions

wich more confidence in predicting the effects of tax rate changes away from the
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mean, If they are very different, it implies that the income and substitution
elasticities in the literature are inconsistent with the hours-tax-rate correlations
for the AFDC program. This result would presumably suggest additional research,
including structural estimation, to determine more precisely the cause of the
dAifference.

Regardless of the consistency of the estimate of a1 with Table 1, the
estimates are of interest for other reasons. First, it is of interest to know
whether the 01 estimates are similar in time-series and cross-section; 1f they
are, this obviously will strengthen our confidence in the estimates. If they are
consistent in both time-series and cross-section and consistent with Table 1, our
certainty should be even greater. Second, answers to specific historical questions
concerning the effect of 1967 and 1981 legislations can be obtained from estimates

of 01 on appropriate time-series data; estimates of the sign of a1 will tell us

whether those tax rate changes increased or decreased labor supply.7

B. Data

To conduct an analysis of the comprehensiveness désired, data on AFDC tax races
and quarantees as well as data on hours of work, wages rates, and the other
variahles are needed for the states in the U.S. for several years in time. The
binding constraint in assembling such a data base is the availability of AFDC tax
rates and quarantees, which are only available by state for nine years--1967 Lo 1981
At two-year intervals, and 1982.8 These are consequentiy the years used for the
analysis. To obtain data on hours of work and the other labor-supply variables, the
microdata files from each March Current Population Survey (CPé) corresponding to a
year of the AFDC parameters are used. From each of the nine CPS files all female

heads with at least»one child under 18 (the primary demographic eligibtility
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characteristic for AFDC) are obtained. About three thousand such women are in each
CPS. The data contain infqrmation on héurs of work in the March survey week and
information that can be used to construct hourly wage rates and nonwage income.? 1t
is_EgE_known whether or not each woman is on AFDC in the survey week hut this 1s not
required for estimation.10

The primary difficulty in using these data is the sheer size of the data set
(approximately twenty-seven thousand observations). One alternative to this problem
would simply be to subsample the observations to reduce the data set to a manageable
size. However, here instead the data are grouped by state in each year, and state
means are constructed for all the variables, This procedure has several
advantages. First, because the number of observations in smaller states are often
sparse in many of the years, subsampling would eliminate many of the states. This
would be a disadvantage because the equation will be estimated separately by year
and because both random effects and fixed effects estimators will be used (see
later). Second, the state is the natural unit of observation for a study of the
AFDC program, since quarantees and taxes are constant within states. Third, chis
grouping allows us to employ panel-data techniques more easily, for the set of state
means over time constitute a panel data set to which such techniques can be
applied. Thelir application to the individual data would be more Adifficult,

Because of the grouping, all analyses below are weighted.11 The means of the

variables used in the analysis are shown in the Appendix.

C. Estimating Techniques

As just noted, the qrouping by state has the advantage of forming a panel daca
set consisting of a time-series of state cross-sections. Panel estimation

technigques can consequently be applied even though the underlying data are drawn

12

from a set of independent cross-sections, not from a panel. Panel data are



19

particularly useful here because they allow the estimation of hours-tax-rate
correlations from a variety of different combinations of cross-sectional and time-
series sources,

To exploit this variety of sources of variation, a number of different
estimators are used. They can all be discussed in the context of a conventional
model of individual behavior that assumes both an individual-specific effect and a

random effect:

H. =Zit6+ut+s

it 1 =1' L Y Nt (7)

te’

teAh

where N is the number of state means available in each year, A; 1is the set of
time periods for which data for state 1 are available, and where Zxc and §
contain the variables and coefficrents, respectively, in equation (6). The ecrror

2 2
terms are assumed to have zero means and variances ou and oE, and are assumed o

be distribuced independently of one another. An estimacor which ucilizes only the

cross-sectional variation in the data is the between estimactor, Gb’ which 1s
obtained by estimating the equation:
H, = 7, > 1L = see
ie l°6b + e i 1, . N (3)
where N = Max (Nt)° The between estimator relies only on
T
between-unit variation and 1s consistent if E(th ul) = 0. However, 1L 15 no:

efficient. A variant of the between estimator can be obtained by estimating (8)

separately by time period.
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An estimator which utilizes primarily time-series variation is the within

estimator, which is obtained by estimating the equation:

(H, - H, ) =(2, -32,)8 +e,
1e w

o B it " i=1, ..., N (9)

t €7-\,«L.

The within estimator utilizes only the over-time variation within each state. Tt
still, of course, utilizes some cross-sectional variation, for the estimator is
based upon differences across states in the over-time variation of the variables.
The within estimator is consistent and also efficient if W is treated as a fixed
effect and potentially correlated with Z5pe

An estimator that utilizes cross-sectional as well as time-series variation is

the random effects estimator, which is obtained by estimating the pooled equation

() with a GLS adjustment for the correlation of the error terms for the same
individual unit over time. A simple method of obtaining the random effects

estimator is by estimating the equation (Hausman and Taylor, 1981) :

_ = (7. - p.3Z. , i = e 10
Hﬁ o H; (7l DLZL°)6r + e i 1, , N (10)

where13

= (11)
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The guasi-first-difference equation (10) eliminates part of the cross-sectional
variation'but not all of it so long as ; < 1., Under the assumpticn that M is a
random effect distributed independently of zit' Gr is a consistent and efficient
estimator of 4. The estimator is an optimal weighted average of the pure cross-
sectional, hetween estimator and the over-time, within estimator.

All the estimators discussed thus far can be estimated wictch or‘without dummies
for the nine time periods in the panel. 1If time dummies are included, part of
whatever time-series variation is in the sample is effectively eliminated as a
determinant of the § estimator.

A final estimator is the "between-time-periods" estimator, commonly called the
time-series estimator., It is the mirror image of the bhetween estimator bhecause only

the means within each time period, instead of within each unit, qgenerate the

variation in the variables:
H =2 § + e, Lt=1, eee, 9 (12)

The disadvantage of this estimator is that it can only be based upon nine
observations. Compared to the within estimator, the time-series estimator
eliminates all, not only part, of the cross-sectional variation in the sample. A

related time-series estimator is that obtained by first-differencing:

t = 1’ caey 9 (13)

D. Results

Table 3 shows the resultis of estimating various forms of the random effects,
fixed effects (within) estimator, and the between estimator. Column (1) shows the

result of including only the guarantee and tax rate as regressors. The guarantee
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Table 3
Estimates of the Hours-Worked Model
Random Effects Fixed Effects Between
(1) (2 (3) (4) (5)
Tax Rate 0.682 0.541 -1.52 -1.820 -3.17
(1.234) (1.147) (1.65) (1.57) (3.45)
Guarantee? ~0.996*%* -0.925** -0.850%* 0.863* ~2.42"*
(0, 280) (0.324) (0.366) (0.485) (0.476)
Hourly Wage - -0.021 -0.004 0.186 -0.025
(0.252) (0. 264) (0.240) (0.610)
Uther - 0,350 0. 286 0.440 l.61™
Income (N)@ (0.515) (0.518) (0.497) (0.94R)
Age - 0.089 0.037 0.317** 0,797 **
(0.121) (0.127) (0.117) (0.319)
Education - 1.673** 1.66** 1.37** 2.40**
(0.377) (0.413) (0.418) (0.756)
Race - 3.210* 2.740 S.72** -4.67"*
(1.731) (1.85) {2.54) (2.43)
No. Children - -3.458** ~3.40*" -2, 22%" ~H,3**
(0.830) (1.02) (0.952) (2.09)
South - 1.332 1.24 -b -0.498
(0.867) (0.897) (0.874)
u - -0.574** -0.597** -0.321** -1.,10**
(0.080) (0.127) (0,127) (0, 260)
Time Dummies
1969 - - -0.,298 0.116 5.74
(0.621) (0.515) (12.43)
1971 - - -0,490 -0.546 -4.99
(0.688) (0.604) (10.3)
1973 - - -1.34* -0.448 =-1.90
(0.709) (0.650) (3.96)
1975 - - =-0.495 -0,223 -5.10
(0.951) (0.902) (4.33)
1977 - - -1.030 ~-0.4 20 -2.1%2
(0.1855) (0.779) (4.41)
1979 - - -0.183 1.50* -7.073
(0.9006) (0.830) (H.bd)
1981 - - -0.366 l.62 -3.29
(L.12) (1.09) (5.10)
1982 - - U.55%9 1.93 0.998
(1.54) (1.44) (5.37)
Constant 21. 295 7.738 1.2 -b 57.5
Standard Error 2.78 3.003 1.95 1.59 1.50
Rho 0.540 0.367 0.342 - -
R~-Squared 0.380 0.601 0.615 0.390 0.777
Nctes: U = Department of Labor Unemployment Rate.

sctandard errors in parentheses.
*: Significant at the 10 percent level.

**: Significant at the 5 percent level.

4pivided by 100, ,

Coefficients on variables that are constant over time cannot
be estimated.

1967 omitted.
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coefficient is significancly negative but the coefficient on the tax rate is
positive., However, it has an extremely large standard error, Column (2) shows
the result of adding the wage rate and nonwage income as well as a set of
socioeconomic variables. The guarantee and tax-rate coefficients are close 1n
both magnitude and significance to those in the previous equation. This 1s an
indication of a lack of overall correlation between the two AFDC parameters and
the other variables added to the eguation.

The other variables show a mixed pattern of effects. Neither the
coefficient on the wage rate nor on other income is of the expected sign, but
neither is significant. Race (proportion non-whicte) , the number of chlldpen,
the level of education, and the unemployment rate are all significant. Each 1is
of the sign that should be expected from the past labor-supply literature, with
the possible exception of race, but it is not infrequently found that black
women work longer hours than white women.,

Interestingly, however, the inclusion:-of time dummies in column (3) changes
the tax-rate effect considerably, for it now becomes negative with a much larger
t-statistic (though still below significance at conventional levels). This
result is an indirect indication that a positive hours-tax-rate correlation
exists in the time-series variation in the data. The cross-senctional partial
correlation appears to be negative.

Columns (4) and (5) show the estimates of the fixed effects and the bheuween
models. The tax-rate coefficients are negative in both cases and, rather
remarkably, very close in magnitude in the random effects and fixed effects
models. This is unusual, for most data sets show quite different results when

both of these estimators are obtained, Note too that the fixed effects
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estimator 1s not a pure time-series estimator and hence the positive hours-tax-
rate effect mentioned just previously 1s not necessarily to be expecied here,
The between estimator, which utilizes entirely cross-sectional variation (buc
with the smallest sample size of any of the models in the table) gives cthe
largest negative tax-rate effect. This is further confirmation that the
negative tax-rate effects Aare stronger in cross-section than in time serles.14

Table 4 shows the result of estimating the separate cross-sections by
year. Here the tax rate coefficient bounces around considerably from year to
year, as should be expected from the reduction in sample size per regression,
but the coefficient is negative 1in all cases but one,

Table 5 shows the results of the pure time-series estimates. Since only
nine observations are available for these regressions, they-should be considered
only suggestive. But they provide 1nformation on the previous results, for the
tax rate effects in columns (1) and (2)--wﬁich differ only hy whecher a time
trend is 1included--are positive. This confirms the suspicion mentioned above.
However, a firsc difference of tﬁe hours equatioa (all equacinons here are
adjusced for trend and cycle) gives a negative tax rate coefficxeﬁc. To the
extent that an aggregate fixed effects model 1s plausible, cthis equation should
be given more credence than the level equations. Note too that this result
shows why the "time-series" within estimator in Table 2, which is closely
relacted to a first-difference estimator, did not evidence a positive hours-tax-
rate correlation,

The source of the positive hours tax-rate effect in the level cime-series
regression can he seen in Table 6, which shows the values of the variabhles along

with the level of the AFDC participation rate by year. The tahle shows that



Table 4
Guarantee and Tax Rate Coefficlent by Year

1967 1969 197 1973 1975 1977 1979 1981 1982b
Tax Rate -4.25 -0.619 -11.5 -4.,04 0.658 -3.39 -6.10 -8.27 -16.5

(5.70) (7.45) (6.16) (6.33) (9.42) (4.64) (4.26) (7.99) (10.9)
Guarantee -1.87% -2.19 -1,89*%%* -0.230 ~-1.80** -1.80%* -1.80 -3.04 -0.045%*

(0.9786) (1.54) (0.935) (1.32) (1.14) (0.645) (1.03) (1.62) (0.026)
Sample Size 29 26 27 22 20 46 37 29 9

Notes:

Variabhles in regressions 1967-1981 include all those in Table 2
except for year dummies.

Standard errors are
* Significant at
*x Significant at
8pjivided by 100.
bIncludes education

in parentheses.,
the 10 percent level.
the 5 percent level.

and numher of children only.

6¢
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Table 5

Time-Series Regressions

H H AH H AH
(1) (2) (3) (4) (5)
Tax Rate 0.76 0.46 - -2.12 -
(2.05) (1.686) (2.20)
Guarantee -0.07 -0.09 - -0.09 -
(0.05) (0.19) (0.10)
ATax Rate - - -0.18 - -2.87
(2.04) (1.89)
AGuarantee - - -0.05 - N.04
(0.71) (0.06)
Year 0.06 - - 0.07 -
(0.20) (0.15)
U -0.59* -0.55* - -0.32 -
(0.22) (0.17) (0.22)
Au - - -0.41* - -0.47*
(0.19) (0.14)
p752 - - - - 1.55%*
(0.70)
D75*(Year-75) - - - 0.99* -
(0.52)
Intercept 27.8 34.5 0.04 1.31 -.23
R-Sguared «82 « 82 «61 «92 .85

Notes:

Standard errors in parentheses.
* . Significant at 10 percent level,
if Year 2> 75, 0 if not.

8p75 = 1



Table 6
Time-Series Trends in the Variables

1967 1969 197N 1973 1975 1977 1979 1981 1982

Holrs of Work 18.8 18.6 17.6 17.7 17.2 18.2 20.6 20.4 19.3
Effective AFDC

Tax Rate (%) 41.0 42.0 23,0 22.0 30.0 33.0 32.0 24.0 70.0
AFDC Guarantee?

(Monthly) 161.0 156.0 153.0 149.0 147.0 141.0 131.0 113.0 111.0
Unemployment

Rate 3.8 3.5 5.9 4,9 8.5 7.0 5.8 7.6 9.7
AFDC Participa-

tion Rate (%) 28.0 38.0 47.0 49.0 48.0 49.0 48.0 42.0 35.0
qror a family of four in 1967 dollars.

LT
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hours of work of female heads in the U.S. followed a quadratic pattern from 1967
to 1981, félling in the early years and rising in the later years. Neither the
unemployment rate nor the AFDC guarantee followed such a pattern (the guarantee
in fact fell continuously)., However, the AFDC tax rate followed the quadrartic
pattern closely--falling at first and rising in the later years.15 Hence, the
source of the positive hours-tax-rate coefficient above is obvious.

The data on AFDC participation rates in the table provide a suggestion of a
possible explanation of the result., Participation rates 1in AFDC rose into the
mid-1970s and fell thereafter, showing again a quadratic pattern. Since the
participation rates 1n the table are those for the entire population of female
heads, not just eligibles, this pattern of participation rates may just be a
result of movements iﬁ the breakeven level associated with the pactern of tax-
rate movements. But it suggests that participation-rate changes may be relaczed
to the hours movements, for it has been shown in other work (Boland, 1973;
Michel, 1980) that participation rates of female heads eligible for the AFDC
program (i.,e,, with tncome»below the breakeven level) rose dramatically in the
late 1960s and early 19708 and peaked in the mid-1970s-~the same time that hours
stopped falling. This pattern has generally been ascribed to changing tastes
for welfare (reduction of stigma, etc.),16 but what it implies for presen:
purposes 1is that there were movements onto the AFDC rolls in the early 1970s
that may have had little to do with the tax rate reductions taking place at the
same time. An exogenous upward shift in participation propensities will reduce
hours of work 1n the population even 1f the Lax rate does not change,

An admittedly weak test of this hypothesis is shown in the last two columns

of Table 5, where the time trend 1s splined at 1975. The resulcs are consistenc
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with the hypothesis--when this spline is introduced, the tax rate coefficient
becomes negative. Moreover, it is quite close (2.12 to 2.87) 1in the level and
firsc-difference versions of the equation. Even more surprising, these values
are quite close to the random effects, fixed effects, and hetween estimators
shown in Table 2, which enclose these time-series estimates. Thus, alchough the
time-series evidence here must be regarded as relatively weak by 1ts nature, 1t
1s possible to reconcile all four of the hours-tax-rate estimates from the
different estimators,

Given the marked differences in the sources of variation used 1in the
different estimators, the band of tax-rate coefficients provided by the four is
remarkably narrow (-1.52 to -3,17). Most important 1s that all are negative,
indicating fairly strongly that the net effect on labor supply of increas;nq the
tax rate in the APDC program would be negative and of decreasing the cax race
would be positive, It 1s alsn interesting to note that the maqgnitudes of the
coefficirents are reasonably consistent with the simulations based upon
strucrtural estimates provided in Table 1. At the U.S. mean guarantee and tgx
rate (about 75 percent of the poverty level and 50 percent, respectively),
Table 1 1mplies that a .25 reduction in the tax rate would have a positive
effect on hours of work ranging from .18 to .70 hours of work per week for
female heads (using both the .75 to .50 and .50 to .25 entries in the table).
The range predicted by the tax rate coefficients that have been obtained from
the four estimators is from .38 to .79 hours of work per week. In light of the
very different origins of the two sets of estimates, they are surprisingly
close., This also gives, by implication, a strong measure of support to the

structiural hasaed simulations in Table 1.17
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TII. CONCLUSIONS

‘The goal of this paper has been, to a large extent, to perform bhasic
spadework on work incentives in the U.S., AFDC system: 13 the sign of the
partial correlation between hours of work of female heads and the tax rate in
the system positive or neqgative? The argument of the paper has been that the
answer to this question is more ambiguous than heretofore realized, and thac
such spadework is informative on the question. From a fairly comprehensive
analysis of both cross-sectional and time-series variation in the hours of work
and tax rates of female heads in the UJ.S., it can be reasonably concluded ctha:
the sign of the partial correlation is indeed neqgative, at least at current zax-
rate and guarantee levels, 1In addition, the magnitude of the effect 1s well
within the range predicted by structural estimates of 1ncome and substiciution
elasticities in the labor .supply literature, elasticities only occasionally
based upon estimates of AFDC tax rate effects or transfer-program effects of ény
kind.

The conformity of the estimates here and the structural estimates are in
one sense less comforting for welfare-reform‘policy, however., If the elasticity
estimates for men and married women are as reliable as they apparently are for
female heads (and they are probably more reliable), the possibility of perverse
tax-rate effects are eminently likely. Suppose, for example, that a Ltransfer
program were under consideration for husband-wife families 1in the 1I,S, and it
were desired to set the tax ratce so as Lo minimize work disincentives, The
results in this paper imply that the tax rate for men should not be reduced
below about 50 percent and that the tax rate for women should probably be set at
100 percent., Of course, work lncentives are not the sole criterion for setting

the tax rate--different tax rates distribute a given aggregate transfer
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differently across the population, for example--but the force of this finding 1s
surely to suggest that the tax race be set at a higher level than 1t would have
been otherwise,

The theoretical ambiguity, though not necessarily the empirical ressul:ts
found here, applies to almost all other transfer programs. Housing allowance
programs, medical subsidy programs, and other transfer programs for which
eligibility is based upon low income or low consumption of the good in question
lead to ambiguous changes in the relevant good when the bhenefit-reduction ratce
is altered. Likewise, "notches" in transfer programs, which arise when the
henefit is reduced by more than 100 percent or when eligibility is suddenly lost
by a small increment in income, have ambiquous effects on labhor supply. There
would seem to be a good deal of research necessary to empirically resolve the

ambiguities in these various programs as has bheen done here for AFDC.
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NOTES

This ambiguity is a general result of the fact that, if the budget set is
nonconvex, most of the comparative statics of demand disappear--price
effects need not be negative and income effects need not be positive., For
welfare programs this was first pointed out explicitly by Levy (1979). See
also Moffitt (1985a).

For this same reason the financing of the increased transfer is ignored.

I1f the increased transfer is financed by an increase in taxes, there may be
work disincentives elsewhere in the population. Here it is assumed that
the donor population is aware of this but still wishes to increase
aggregate transfers, i.e., it 1s not yet at its optimum. Note also that
the application of this model reguires that the recipient population bhe a
small part of the tax base relative to the donor population. The AFDC fits
this model because the female-head populatién in the U.S. contributes
little to the tax bhase.

See Moffitt (1985a) for details on the simulation.

For references to the 1967 studies, see the background paper to this one
(Moffitt, 1985c) . For a review of the 1981 studies and for some additional
time-series evidence, see Moffitt (1985b, 1985d).

Four such studies are those by Hausman (1981), Levy (1979), Masters and
Garfinkel (1977), and Moffitt (1983). There are some other studies, but
most are concerned only with the work-no-work decision (rather than with
hours of work) or only with the AFDC participation decision. The paucity
of studies on the AFDC prodgram is in part a result of the work on the NIT

experiments, which tended to crowl out research on the existing welfare

system.
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The gquarantee level is almost entirely at the discretion of the state but
the tax rate must be set within federal guidelines. The federal government
sets a nominal tax rate (either 67 percent or 100 percent in the past) but
states can use deductions, maximum-grant constraints, and other devices to
alter the effective tax rate. As a result, effective tax rates have
considerable variance across states at a given point in time. However, all
tax rates change more or less in tandem when the federal government alters
the nominal tax rate, See Fraker et al. (1985).

It 1s interesting to note that reduced-form equations of the type in (6)
were estimated frequently in the NIT experimental literature (indeed, we
are implicitly assuming that the variation in G and t across states and
over time is independent wvariation, i.e., that a "natural"” experiment has
taken place). in the experiments, structural labor supply equations were
generally estima ted subsequent‘to the estimation of such reduced-form
equations in order to determine if the reduced-form coefficients were
consistent with the theory of labor supply and to obtain structural
coefficients for prediction away from the means. Hereas, the order is
somewhat in reverse: reduced-form equations are being estimated (for the
first time, at least for the AFDC program) to determine whether they are
consistent with previously estimated structural parameters.

They are presented in Fraker et al. (1985). These are the only years thac
AFDC program data are available with which tax rates and guarantees can be

estimated,
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Unfortunately, the usual procedures of dividing last year's earnings by
last year's hours must be used to calculate wage rates, and of using last
year's nonwage income, must be employed. The calculated values are
inflated by a wage index to correspond to March of the following year.
But this does imply that the structural model in (4) could not be estimated
with these data in any case. The difficulty in the daca is that it is only
known whether the individual was on AFDC in the previous year. Hours of
work iﬁ the prior year are also known, but hours of work at rthe time of
AFDC receipt is not known. This problem is no less severe in the Panel
tudy of Income Dynamics and the National Longitudinal Surveys.
In the early years of the CPS some of the smaller states were noc
identified separately but were i1nstead grouped together. For these stacte
groupings means caken over all the states 1n the group must be used.
Weighted averages of the individual state AFDC tax and gquarantee parameters
are calculaced for these groups, £ should also be noted that some of the
states have small female-head sample sizes in the CPS. This will be
discussed further below.
There 1s an errors-in-variables problem here that 1s ignored. The variable
means for each state are treated as if they are exact means from the same
population over time when in fact they are only sample means from that
population. See Deaton (forthcoming).
Bstimators for the variances can be obtained from an analysis of variance
of the OLS residuals (see, e.q., Johnston, 1984). A slight modification of

the standard formulas is required here because of the unbalanced nature of

the panel.
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0ddly, the guarantee coefficient in column (4) is positive and

significant. Some investigation of the cause of this result was
undertaken, and it appears to be partly a result of noise in the year-to-
year guarantee differences and partly a result of two or three year-to-year
differences with unusually positive hours-quarantee correlations. For
example, when the model is estimated on only the large states--thus
increasing the precision of the estimates (in the smaller states there were
few CPS observations), the quarantee coefficient falls to insignificance.
Also, when the fixed effects model is estimated separately by year
(excluding 1982), five of the eight guarantee coefficients are negative but
three are positive.

The decline in tax rates in the early period was a result of the 1967
federal AFDC legislation. The increase in the later period was a result of
increasing state restrictiveness in granting deductions and in ailowing
benefits for workers.,

T™is is the conventional wisdom but it has néver been shown formally. An
alternative explanation is that the benefit-wage-rate ratio was rising over
the same period.

The effects obtained in this study are not simply replications of the mean
effects obtained in the structural models underlying Table 1. Some of the
female-head studies underlying Table 1 were on an NMIT, not AFDC, and those
that were on AFDC (see n, 3) used the Michigan Study on Income PDynamics not
the CPS, used only a single cross-section (both in 1975), and used highly

structured estimating equations,
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