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theoretical conditions required by neoclassical economic theory are satisfied utility function

parameters can be recovered from estimation of a labor supply specification.

Deriving an explicit closed form solution to (6) is not always an easy matter. Two
utility functions are used in this study, they are the familiar Stone-Geary (SG) which has
been used widely in employment policy research, and the somewhat less familiar utility

function derived by Hausman (1980) from the linear labor supply function. To crystalize the

approach, the Stone-Geary case is now worked out in detail.
3.1.1 Full Compensation when Utility is Stone-Geary
The Linear Expenditure System is derived from the Stone-Geary utility function:
UL,Y) =aln(L-4,-4) + (1 -a)in(Y-7); 0 < a < 1, €)
where the parameters o and (1 - «) are interpreted as marginal budget shares devoted to
leisure and market goods, and 7, and v, represent leisure and income origin translation
parameters respectively, and A = 6D with D the number of dependents and ¢ the effect of

each dependent on the origin where leisure is defined. Maximizing (7) subject to the

income, Y = wH + 1, and time, T = H + L constrajnts yields leisure demand,
. L =" + (a/WY((WT + 1) - w(y, + 4) - ), (8a)
or labor supply,
H=(T-v)- (@w){d+ w( - i 4) - 7, (8b)
ahd commodity demand,

Y=y 4 (1-a)(WT + D) -wly, + 4)- 1), | (80)
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functions. Given the adding up condition on neoclassical demand functions, the parameters
of (8a) through (8c) can be determined by estimatibng the parameters of any one of the
demand system equations. Denoting the estimated parameter values by the parameters
themselves, substitution of (8a) and (8c) into ‘the right-hand side of (4) yields the right-hand
side of equation (5),

x [-a){w(T-y,-8) + @~y ™ ©

(L-a)w(T-y,-8) - al-Y,)
A,

7 -
the indirect Stone-Geary utility function. For this case the left-hand side of (5) is:
(T-H-v,-A)* (wH+I+&-y)" ™ (10

Equating (9) and (10) and solving for ¢ yields:

a{w(T-y,-8)+U~v)} |G- (11)
W(T'H'Y]) ’

¢ = y,~I-wH+(1-a) {(W(T-y, -4) + d-vp} X

a closed form solution for full unemployment compensation when utility is Stone-Geary.

3.1.2 Full Compensation when Labor Supply is Linear

Hausman (1980) has shown that when labor supply takes the following linear form:

H = aw + 4l + Zy, (12)
with the variabies H, w and I as defined above, Z representing socioeconomic variables such
as the number of dependents and a, § and -y being parameters to estimate, the indirect utility

function satisfying neoclassical conditions is:

Viw, I) = V(I + (@/d)w - (/&) + (s/9)}, (13)
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where, s. = Zvy, and the direct utility function consistent with the linear labor supply is:
UL, Y) = ell +8Y +9b -y _pys), | e

where b = o/d and § = (s/8) - (/8?). In a different paper Hausman (1981) showed how
these specifications may be used to compute exact welfare measures at the individual level.
In the present case full compensation when labor supply is constrained to be H < H(w, I) is

the Hicksian equivalent variation, ¢, which may be computed by the following formula:

{ow + [1 + d(wH + I + ¥)(b - H)]} + In{(8] + bwd - b + s)/(H - b)}
= .

(-6(b - H)) ' (15)

4. SAMPLES, METHODS, AND BASIC ESTIMATION RESULTS

4.1  The Samples

The basic estimation was performed on samples from the 1992 Current Population
Survey (CPS) Annual Demographic File. These data were collected in March of 1992, and

describe respondent behavior during 1991.

This study ultimately examines what full UI compensation might be for workers in
twelve different household situations. Six different categories of household member were

examined in households with and without dependents.. A total of 33,454 households were

used for the basic estimations. This included:

11,739 households with married couples where borh partners worked,
6,153 households with married couples where only the husband worked,
2,505 households with married couples where only the wife worked,
6,031 households with a single male working person, and

7,026 households with a single female working person.
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Parameters of the preference structure were estimated for one person in each of the
last four household types listed above, and for both partners among married couples where
both worked. This results in workers who were in six different categories of household

membership.

To arrive at this sample for analysis we eliminated households with earners aged less
than 25 or more than 55 years, and examined only workers with positive earnings sometime
during 1991. We also excluded households with more than two earners. Among households

without a married couple we examined only those where there was one earner.

One of the most interesting aspects of household structure for our purposes is the
dependents relationships. There was an average of 1.4 dependents in households with
married couples where both partners worked and married couples with only the husband
working. In households with a married couple and only the wife working the average was
0.9 dependents, while there was an average 0.2 dependents for single males and 0.7
dependents for single females. In addition to information on dependents, the mean values of
annual hours worked, hourly wages, age, education, race, and urban residence status are
presented in Table 4. Not surprisingly the samples show that workers in households with
married couples and only one worker average about ten years older than households with
married couples where both partners work, also the sample containing the largest fraction of

black households are those where there is a single woman working.

The family non-labor income figure of $34,953, for wives in households where
married spouses both work reflects the assumption that Shelly Lundberg (1988, p. 225) says
is “the most common empirical specification"--labor income of husbands is regarded by
working wives as part of exogenous income. The relative size of the means to the standard
deviations of family non-labor income for the sub-samples indicates that for some households
non-labor income is negative. This is because the CPS household non-labor income variable
includes self-employment income and rental income, each of which may reasonably be

negative in a given year.
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Given the great diversity of American households, the sample selection restrictions
are admittedly severe. However, even within the five narrowly defined household types
examined there are many different dependent relationships so that the categories of household
iiiember multiply quickly. Assigning dependency relationships and non-labor income
becomes quite complicated for other household structures. Not every possible combination
can be examined; information yielded from examination of the household categories selected

is rich and varied.
4.2 Estimation Methods

The parameter estimates which serve as the basis for coinpensation simulations are
reported in Table 5. The equations estimated are similar in that each has a very small
coefficient of determination. This is typical when estimatihg labor supply equations on cross-
section data. While several omitted factors obviously explain the total 'variation in annual
hours worked, every individual parameter in these equations is estimated with a high degree
of statistical significance. Furthermore, these estimates are quite robust, being relatively
invariant when other regressors were included. The parsimonious specifications were chosen

for simplicity.

The labor supply specifications (8b) and (12) were each estimated on the six different
samples of workers described above. The labor supply equations were estimated using |
ordinary least squares, correcting for the division bias problem involved in defining the
hourly wage rate using the method proposed by Borjas (1980). In the labor supply
regression equations the dependent variable, annual hours, is definitionally related to the
important predictor, the,houi'ly wage rate, since the latter is defined by dividing the former
into annual earnings. To avoid the bias in parameter estimates which may result from
division bias, first stage wage equations are run. Results of these estimations are reported in
Table 6. All parameters in the wage equations were estimated with great precision, and
overall the equations fit the data quite well. Wages were modeled as depending on age,

“education, race and urban residency status. These predictor variables were not later included
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in the hours equations so as to satisfy identification of the system and to avoid

multicollinearity with the predicted wage.

All results in this study are based on empirical labor supply equations, which include
only variables suggested by the theory which in this case includes the number of dependents.
The number of dependents was incorporated into the two utility functions examined since

dependency status is an important consideration in estimating Ul benefit adequacy.
4.3  Basic Estimation Resuiis

The direct utility function (14) derived by Hausman (1980) suggests no natural
interpretations of the parameters estimated for the linear labor supply function and presented
in Table 5. Interpretation of these results is limited to discussion of elasticities. On the
other hand there are natural interpretations of the parameters of the Stone-Geary labor supply

function reported in Table 7.

The budget share devoted to leisure is greatest for married males and single female
workers. The complementary group of married women and single men, who have relatively
lower valued market uses of time, have relatively higher minimum leisure requirements.
Estimated minimum income requirements are large and negative for all groups. As
mentioned earlier negative values are possible because the exogenous household income
variable includes losses from self employment and rental property. The relative magnitudes
of the estimated <y, across household types are reasonable. ‘Working married males in one
earner households have the highest subsistence income requirements, while married women

in dual earner households have the lowest requirement. !

"Following the usual practice in the literature (Lundberg, 1988, p. 225) of adding
husbands earnings to working wives non-labor income, as seen in Table 4, married women in
dual earner households also have the greatest mean and standard deviation in exogenous non-
labor income. This obviously drives the -y, estimate.
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‘The labor supply equation estimates presented in Table 5 indicate that dependents
increase hours of labor supplied by men, and decrease hours offered to the market by
women. These results are given a finer interpretation in Table 7 where estimates for 8, the
Stone-Geary utility function parameter indicatihg the minimum leisure required per
dependent, are reported. . The estimates indicate that an additional dependent reduces the
minimum leisure required by a working woman with a working spouse by 119 hours per
year, while increasing the minimum leisure required by married men whose spouse does not

work by 123 hours per year.

Estimates of the structural Cournot (uncompensated) wage effect, income effect,
substitution effect, and associated elasticities are presented in Table 8 for the Stone-Geary
form and Table 9 for the Linear form. The labor supply estimation results are most easily
reviewed in elasticity terms. For both the Stone-Geary and the Linear specifications, the
elasticity estimates are consistent with the implication of consumer demand theory that the
substitution effect on labor supply is positive. Furthermore, in each case leisure is found to
be a normal good. Generally speaking, the Stone-Geary specification yields results more
consistent with the received literature. The Linear form results in a relatively high labor
supply elasticity for married men who are the sole earner in the household, this group is
usually found to have the least elastic labor supply. Using the Stone-Geary specification, the
labor supply elasticity estimate of married male sole earners falls to less than half that from
the linear specification. Other estimates generated from the Stone-Geary model are also

more in line with previous studies.
5. ESTIMATES OF FULL UNEMPLOYMENT COMPENSATION

In this section full compensation estimates based on the formulae (11) and (15) given
in Section 3 are presented for various hypothetical degrees of labor market constraint. These
figures are reported together with Ul payment simulation results for four states having
benefit computation provisions which span the variety of systems extant and an estimate of
compensation which would result if one-half of lost wages were replaced--which is the

standard norm of adequacy.
_ 926 -
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Under all state Unemployment Insurance (UI) laws, a claimant’s benefit rights
depend on four principal factors: "the amount of employment and wages required to.
qualify an individual for benefits, the period for earning such wages, the method of
computing the weekly benefit amount, and the method of determining the length of time
for which benefits may be paid."'? Another factor which is an important determinant of
benefits in 14 states is dependents allowances. While the level of wages and period of
employment for qualification differ greatly across the states, there exist only four basic
schemes for determining a Ul claimant’s weekly benefit amount. They are referred to as

the Average-weekly-wage, High-quarter, Multi-quarter, and Annual-wage formulae.

Results of simple simulations, performed under the assumption of qualification for
the maximum benefit payment period, are presented for state programs representative of
each of the four benefit schemes: Michigan provisions are used to perform Average-week-
ly-wage simulations, Massachusetts laws provide the parameters to do High-quarter
simulations, Illinois serves as an example of a Multi-quarter state, and Oregon’s scheme is
used to generate Annual-wage simulations. The particulars of the four categories of
benefit rights provisions in each of these states are summarized in Table 10. The third
section of the table highlights the distinguishing characteristics of the four different state
benefit schemes. Under each scheme a formula is employed which yields a weekly benefit
amount (WBA) which is equal to about one-half of lost gross wages. Under the Michigan
plan seventy percent of the net AWW is paid; in Massachusetts a fraction between 1/21
and 1/26 of the HQ earnings is the WBA"; in Illinois 49 percent of earnings in the two
highest quarters in the base period divided by 26; and in Oregon the WBA is 1.25 percent

of annual income.

2Comparison of State UI Laws, U.S. Department of Labor (1992, p. 3-1).

3The fraction 1/26 is used in the Massachusetts simulations because the statutory
alternative of 1/52 of the highest two quarters yields the same WBA in our simulations since
we use average quarterly earnings computed as annual earnings divided by four.
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Tables 11-16 present simulation results for the four states, the one-half wage
replacement rule, and for the two preference structures considered. Each table is divided
into two parts, the left hand panel gives fesults for workers with no dependents, the right
hand panel gives results for workers with two dependents. | In each table the left most
column lists the hypothetical number of weeks of unemployment (Weeks), which is
allowed to range from one to thirty-one because among the simulation states the maximum
entitled duration of regular benefits is 30 weeks in Massachusetts which also has a one
week waiting period. The next four columns report the cumulative benefit payments
which would be made to a qualified claimant in Michigan, Massachusetts, Illinois, and
Oregon with the various weeks of unemployment, and sub-sample average gross hourly
wages for the six categories of worker reported in Table 4. Column six reports a dollar
amount which equals half of the total gross wages lost by a worker with the mean wage
rate, and mean non-labor income. The seventh and eighth columns present the amount of
"full" compensation implied by the closed form direct compensation formula for the Stone-
Geary and Linear speciﬁ‘cations respectively. The right panel in each table presents

similar simulation results with the change that the hypothetical worker has two dependents

instead of none.

In Michigan there is no waiting period before benefit payments begin.. However, in
Massachusetts, Illinois and Oregon the benefit payment is zero during the first full week of
unemployment, with this waiting period acting as a form of coinsurance. The one-week
waiting period was required in all but eleven states in 1991." In all states, once benefit
payments commence, total benefits increase in a linear fashion, with a fixed benefit
amount being paid each week, until there is either a return to work or the claimant is no
longer eligible. The one-half wage replacement rule results in a fixed benefit payment

each week as well.

“The other ten states without a waiting week in 1991 were: Alabama, Connecticut,
Delaware, Iowa, Kentucky, Maryland, Nevada, New Hampshire, Virginia, and Wisconsin.
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It is assumed in the simulations performed here that the stylized claimant
considered qualifies for the maximum benefit period. In the absence of economic
conditions which trigger extended benefits, 26 weeks is the ma.;(imum benefit duration
under most Ul programs.ls As a consequence of the waiting period and the benefit
maximums, the figures in the simulation tables for Illinois and Oregon are constant for
weeks of unemployment beyond twenty-seven, for Michigan there is no change after 26
weeks because Michigan has a maximum entitlement of 26 weeks and no waiting week,
cumulative compensation reaches a maximum in Massachusetts after 31 weeks. Just as the

. UI benefit totals increase in a linear fashion, so do the totals for one-half gross wage

replacement (HALF).

In the simulations the generally accepted norm of benefit adequacy--one-half wage
replacement--is met or slightly exceeded in all four states for workers with relatively low
earnings. That is for the three categories of woman worker. The mean hourly wages
across the three groups of woman worker were all approximately equal to $10.50, while
the mean hourly wages for men were somewhat higher. The mean wages for both
categories of married men, single earner ($16.47) and dual earner ($14.89) hoﬁseholds,
were too high to allow the average worker to qualify for half wage replacement in any of
the states. However, single males who had mean hourly earnings of $13.24 would be
provided with approximately half wage replacement when unemployed in either Michigan
or Massachusetts. Natdrally, in the simulations the waiting week delays wage replacement

in Massachusetts, Illinois, and Oregon, but not in Michigan.

Differentiating each compensation formula with respect to hours, H, reveals that it
is in general impossible to determine a priori how a change in hours of work affects utility
based compensation. Comparing simulation results for "full" compensation from the
theoretical formulae based on Stone-Geary and integrated Linear utility, with the figures |

for the actual benefit payments which would be forthcoming in the various states, the

BThe exceptions (maximum duration in weeks) are: Louisiana (28), Massachusetts (30),
Pennsylvania (30), Puerto Rico (20), Utah (36), Virginia (28), Washington, D.C. (34), and
West Virginia (28). ‘ ’
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general result is that current Ul programs appear to overcompensate for wage loss during
the first several weeks of unemployment and undercompensate for lengthy spells of

unemployment.

The Stone-Geary form yields full compensation simulation estimates which nearly
coincide with the one-half wage replacement rule for long durations of unemployment, but
suggests that the states and the half-wage replacement formula is too generous in early

‘weeks of unemployment.

Resﬁlts based on the Linear form of labor supply generally accentuate the
tendencies of the Stone-Geary simulation suggesting that compénsation should be lower
than the accepted norm in early weeks. However, for long durations of unemployment the
Linear form suggests that compensation may safely be much higher than one-half wage

replacement.

For a few categories of worker, simulation results based on the theoretical formulae
have a surprising non-monotonic shape. For working husbands with non-working wives
the pattern is exhibited for both the Stone-Geary and the Linear based formulae for men
both with and without other dependents. For the Stone-Geary form the pattern is also
apparent for single men with two dependents, and for the Linear form the pattern appears
for married women workers with a working spouse and two dependents. In all of these
cases the pattern is generally the same--full compensation in the first week of
unemployment should be positive though not large, with cumulative full compensation
declining for additional weeks of unemployment until it reaches zero in the early weeks of
a spell and then rises thereafter. These results occur because of the non-linear form of the
compensation formulae and the relative magnitude of the parameter estimates. The
estimates suggest that the timing of benefit payments should be closely examined.

Ignoring possible entry effects which may be created, the results suggest that the waiting

period might be placed after the first weeks of compensation.
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It is surprising that results on dependents allowances from the theoretical v
compensation formulae are not more consistent given that the dependents variable in the
labor supply equations yielded the usual results found in the literature--independent of the
household structure, because of strong incomé effects for men dependents tend to increase
hours of market work for males, and perhaps because they more significantly raise the
opportunity cost of working for women; dependents decrease hours of market work for -
females. For the Stone-Geary form adding dependents to the household lowers required
full compensation for men and raises full compensation required for women, while
precisely the opposite occu-; for the Linear form with dependents lowering full

compensation to women workers and raising full compensation.

Naturally, the conflicting simulation results across functional forms for depéndents
is due to the differing treatment of demographic variables in the compensation formulae.
The result highlights the extreme sensitivity of the simulation results to the specifications.
Taken together, the simulation results based on the theoretical specifications tend to be in
the neighborhood of the standard norm of one-half wage replacement which is
approximately what states provide for beneficiaries qualifying for less than the maximum
weekly benefit amount. Results based on the Stone-Geary are slightly below and those
based on the Linear form are somewhat above half wage replacement. Rather than ;
contradict the standard norm of adequacy, these results tend to support the one-half wage
replacement rule. If the theoretical simulation results raise any questions, they are about

the best timing of payments.
6. SUMMARY, CONCLUSIONS, AND POLICY IMPLICATIONS.

Results from estimating explicit parameterizations of labor supply have been used
to compute estimates for full unemployment compensation. The estimates generated were
compared to hypothetical payments which would accrue under the unemployment insurance
(UI) systems of representative states. Results on compensation amounts tend.to support
the accepted standard of UI benefit adequacy which calls for replacement of one-half of

lost wages. While one-half wage replacement over the course of an aQerage 15 week spell
-131 -

EE-33



of unemployment appears to yield adequate and not excessive wage replacement, return to
work incentives might be improved if the fixed nature of the weekly payment is examined.
There may be ways to maintain or improve benefit adequacy while speeding return to

work. This might be accomplished in part by a closer examination of partial benefit rules.

The direct compensation and state program simulations imply that current UI
programs overcompensate for wage loss during short spells of unemployment, and
under-compensate for lengthy spells. Overall, compensation is adequate in the present Ul
system, but the timing of payments should be more closely examined. Particular program

features to consider are the length and timing of the waiting period.

Findings in this study concerning dependents allowances were extremely cloudy.
The two different theoretical specifications produced opposite results. What the results
suggested was that dependents affect required compensation to men and women in exactly
opposite ways regardless of the household setting where the man or woman lives. It may
require Solomon to craft a benefit policy which treats men and women differently in terms

of dependents, and is still politically acceptable.

For fhe 12 different types of representat'ive‘worker considered in this study, benefit
simulations were performed for four representative states: Michigan, Massachusetts,
Illinois, and Oregon. Among the 48 cases examined at least one-half of lost weekly
earnings would be replaced during a week of unemployment in 24 of the cases. Clearly,
each 'of the 48 cases is not equally likely to occur in practice. The four states studied .
differ greatly in size, and the probabilities of unemployment for each of the twelve types
of household member differ as well. In the simulations one-half wage replacement is most
likely to occur for women and single men, with dependents allowances greatly increasing
the chance of one-half wage replacement. In 1993 single Americans were more than twice

as likely to experience unemployment than were married people, and among women those
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