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PREFACE

This report examines the effects of local labor market conditionms,
particularly state unemployment rates, on the wages and employment of
prime-aged male workers. The examination integrates aspects of
microeconomic models of career wage determination and labor supply with
macroeconomic models of worker expectations in aggregate labor supply.
It is based on a cross-section of individual worker eleven-year time-
series from the University of Michigan Panel Study of Income Dynamics.
The empirical results should be of interest to policymakers concerned
with the effects of high unemployment as well as to academic economists.

The report was prepared for the Office of the Assistant Secretary
for Policy, Evaluation and Research, U.S. Department of Labor, under
contract/purchase order No, J-9-M-9-0152. Because contractors con-
ducting research and development projects under government sponsorship
are encouraged to express their own judgments freely, this report
does not necessarily represent the official opinion or policy of the
Department of Labor. The Rand Corporation is solely responsible

for the contents of the report.
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SUMMARY

This report is concerned with the estimation of a labor supply
model incorporating worker expectation about future life-cycle wage
development and autoregressive wage variation and the assessment cross-
section versus local time-series effects of local labor market con-
ditions as reflected in the state unemployment rate.

We begin with a model of wage determination and labor supply. The
model emphasizes differences among workers and the analysis of a cross-
section of individual time-series. The equations of wage determination
are based on microeconomic models of human capital investment and
incorporate individual worker differences in life-cycle wage paths and
autoregressive wage movement over time in deviation from the life-cycle
path. Workers are assumed to use knowledge of their life-cycle wage
path and the degree of autocorrelation in transitory wages in the
determination of current labor supply. The labor supply function is
based on intertemporal goods-leisure substitution based on current
expectations about future wages. Parameters of the wage and labor
supply model are estimated using eleven years of data from the Panel
Study of Income Dynamics.

The remainder of the report is concerned with a characterization
of local labor market cycles and with the effects, potential and ac-
tual, on workers' wages and hours of work. Local labor markets are
characterized by the state unemployment rate.

State unemployment rate series are subject to cycles with

Vsubstantially different levels and amplitudes of fluctuation. A
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relatively simple and parsimonious model, involving permanent state
differences, differential state "responsiveness" to the national
unemployment rate, and an autoregressive residual component (auto-
correlation 0.85), is found to describe the cross-éection of time-
series data quite well. States with a high expected unemployment rate
in good, low unemployment years are also on averaée more responsive

to the national cycle (the correlation is 0.77). States with large
agriculture and construction industries have low unemployment rates, and
states with large manufacturing industries are more responsive to the
national cycle. .

These local labor market components imply a variety of potential
effects on workers' wages and on hours of work. Out of all the possi;
bilities, only two emerge empirically. States with relatively high
unemployment rates in low unemployment years, and correspondingly
greater cyclic variability on average, pay significantly higher wages.
This is a purely cross-sectional result. Conversely, the effects of
state unemployment rates on hours of work are purely local time-series
in nature. Hours of work vary inversely with the current unemployment
rate in the state, even controlling for the direct unemployment experi-
ence of the worker through his weeks unemployed. In fact, hours
of wgrk are similarly reduced in periods of high unemployment, even for
workers who report no unemployment during the eight-year period 1970-77
used for the analysis. Therefore, the effects of high unemployment are
more broadly based than the experience of unemployment by some workers.
The basic results remain valid but magnitudes differ substantially

across subgroups of workers.
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Taken together, these results imply that workers in local areas are
subject to employment variation over local business cycles both through
reduced hours of work and through direct unemployment, but that workers
in areas with higher long-term unemployment rates are partially com-

pensated by higher wages.
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I. INTRODUCTION

This study is concerned with three areas of investigation: (1) the
role of worker wage expectations in labor supply; (2) the relationship
between national and local (state) unemployment rate time series; and
(3) the effects of local unemployment conditions on workers' wages and
hours of work.

The report attempts to bridge the gap between micromodels of career
wage development and labor supply and macromodels of worker expectations
in aggregate labor supply by using a panel of time-series observations
on a large number of workers located in geographically distinct labor
markets. The approach is to apply a labor supply model with rational
wage expectations about future wages to microdata in which workers have
different life-cycle profiles and autoregressive wage movement partially
attributable to local labor market conditionms. |

The unemployment rate is one of the most widely cited and studied
indicators of labor market conditions. The most direct effect of a high
unemployment rate is that more workers will experience unemployment and
those who do are likely to be unemployed for a longer period. In
addition to this direct effect of unemployment, other workers subject to
the same labor market conditions may be affected even if they themselves
do not become unemployed. While the national unemployment rate receives
the most attention by far, local state unemployment is equally impor-
tant. The national rate is in fact a labor force weighted mean of
individual state rates. The national rate does not necessarily reflect

labor market conditions in any particular state. States differ in the
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level of the unemployment rate at any point in time and in the degree of
cyclic variability over time. This study, which emphasizes local cyclic
behavior, provides a useful characterization of this local/mnational
relationship.

Cross-sectional differences in unemployment rates or cyclic vari-
ability that persist for long periods of time reflect the operation
of a quite different economic process from the period-to-period move-
ments of the unemployment rate within a state. Contradictory re-
sults have emerged from cross-sectional and aggregate time-series
studies on the effect of the unemployment rate on earnings. Hall (1976)
found a positive relationship between earnings and unemployment rates
across cities, whereas aggregate time-series studies clearly show
reduced earnings in periods of high unemployment. The primary objec-
tives of this research are to look more cérefuiiy"at these relation-
ships, to separate time-series and cross-sectional effects of unem-
ployment rates, and to distinguish effects on wages from effects on
hours of work.

The labor supply model is presented in Sec. II, and the estimates
in Sec. III. The state unemployment rate time-series/cross-section (TS/CS)
model and parameter estimates appear in Sec. IV. In Sec. V, the basic
labor supply model is expanded to incorporate the effects of TS and CS

state unemployment rate components on wages and hours of work; and Sec.

VI presents the estimates.



II. WAGES, EXPECTATIONS AND LABOR SUPPLY

This section develops a labor supply model for prime-aged males,
incorporating both predetermined life-cycle wage development and ex-
ogenous wage fluctuations attributable to local business-cycle activ-
“ity. First, we explore the process of wage develépment and fluctuations;
next we develop the labor supply function.

The model assumes that the systematic development of the wage rate
over the life-cycle of each worker is known by him and is taken as given
or predetermined. The life-cycle wage profile for each worker is
presumed to have the usual characteristics of such profiles that have
been widely discussed and estimated in the literature. Many models of
the optimal life-cycle pattern of investment in human capital and the
resulting wage or earning path have been developed from the basic model
of Ben-Porath (1967). The model developed here, rather than exploring
the average or representative life-cycle profile, allows each worker
his own individual wage development path resulting from his own prior
investment decisions. The "systematic" part of wages (defined later)
reflects the life—cycle development of earning capacity as it is ex-
perienced by each person in the sample. In addition, the model con-
siders each worker subject to wage variation attributable both to
local labor market conditions and to his own specific employment situ-
ation. The wage specification involving individual level, growth,
and transitory components used here is similar to the earnings specifica-

tion used by Lillard and Weiss (1979).
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The model consists of two equations that will be developed fully in

the rest of this section. For worker i in year t

- 3 2.1)
wit WA.i + WGi(t t) + WTit (2.1)

= Z + __ + 7"72‘2
H, - ert(witﬁ) + HA, HGi(t t) HT, | (2.2)
where W is the log wage (WA = average wage; WG = growth rate; and WT =
autoregressive deviations); H is log annual hours (HA = average hours

residual; HG = hours trend; and HT = autoregressive residual); and Et()

is the expectation at time t.

The empirical model is specified in terms of an eleven-year time
series of observations on the log of real annual earnings (1970 dollars)
and the log of annual hours worked for each worker. The implied wage

rate, then, is the log average hourly wage rate during the year.

THE WAGE PROCESS

The average or representative (cross-sectional) experience--log
wage. profile at time t (1972)--is a function of work experience and
individual characteristics, denoted by X, including years of schooling

and other variables (noted later). That is,

WA, = alX, + b,. (2.3)
i 171 i



-5.

The log wage specification of the wage profile is similar to the log
earnings specification used by Mincer (1974). 1Issues of interpreting
experience, time, and cohort (birth or schooling group) effects are
discussed in Weiss and Lillard (1978) and Klevemarkin and Quigley (1976) .
The variance component b captures the effect of unmeasured worker
characteristics that make his average earnings, in71972, different from
other workers like him. Changes in b shift the life-cycle profile
vertically for the particular worker by amount b.

The worker's wage growth over time within the sample period 1967
to 1977 depends on his characteristics X. Workers with the same charac-
teristics have the same average growth rate within the period but there

may be variance among observationally alike workers. That is,

=alX, +c,.
WGi o Xi c, (2.4)

Clearly, Eq. (2.1) indicates that within-sample growth depends upon
experience and any factors that interact with experience. The c term
captures the effect of unmeasured worker characteristics on wage growth
during the sample period. In general, the wage components WA and WG
will be correlated because of both measured variables and unmeasured

variables, such as ability, that are reflected in (obc).[l]

The "systematic" life-cycle part of wages at any time t during the

sample period for worker i is given by

[1] Interpreting b and c as reflecting differences in individual
lifetime wage profiles implies that the variance of b should, after some
age, be an increasing function of initial experience. (See Lillard and
Weiss (1979) and Hause (1980) for a more detailed discussion.)
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WA + WG(t-t) = aiX + océX(t—E) + b + c(t-t).

(2.5)

That is, each worker effectively has his own life-cycle profile, which
is measured as the common profile for individuals with the same measured
characteristics X plus his own personal deviation in level and slope.
Differences from the common profile reflect worke£ differences in abil-
ity and life-cycle pattern of job training or human capital investment,
as well as linear cohort differences.

In addition to anticipated life-cycle wage development, workers are
subjected to the influences of local business cycles.[2] Each worker is
located in a local labor market that is subject to stochastic variation
in the demand for his skills. This notion of distinct local labor mar-
kets with serially correlated wage variation over time is very simi-
lar in spirit to the one introduced in Lucas and Prescott (1974). On
average, the effect on the worker's wage may be expected to be zero.
Local labor demand is assumed to be first-order autoregressive with the
same degree of serial correlation and disturbance variation in all
markets, as in

WD, = YWI, o+ el s (2.6)

where £ is identically and independently distributed with zero mean and
variance ¢_ in each period. The individual worker is assumed to know

the degree of serial correlation and stochastic variation in wages in

[2] Alternatively, these wage movements may reflect the effects of
unmeasured worker characteristics which change slowly over time in an
autoregressive manner.
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his local market, and to know that on average it may be expected to be
zero.

Given the worker's presumed knowledge of these factors, his ex-
pected wage in future period (t + 1) based on his information at time

2
t (namely WA, WG, Wz; , ¥ and Os ) is

E. (W, - WA 3 T 2.7)
t( lt+T) WA, + WGi(t £+ 1) Fy WL .
That is, the worker expects his wage T periods in the future to be the
sum of his current wage, his anticipated life-cycle wage growth over the
interval, and a fraction of his current transitory wage deviation from

its life-cycle path that depends on the degree of serial correlation.

THE LABOR SUPPLY MODEL

A worker facing this kind of wage development has choices involving
substitution between current and future work time. Current labor supply

is a function of current and future expected wages:

H. =
it

N~ 8

+ -t . 2.5”
wT Et(wit+r) + HA, HGi(t‘t) + HT, | (2.8)

=0

The expectation formulation of the labor supply model is an infinite-
horizon[3] version of the labor supply schedule proposed by Lucas and

Rapping (1969) (4] and used in a similar form by Sargent (1977). The

[3] An infinite future is assumed for analytic convenience.
Remaining work-life could be introduced.

[4) Lucas and Rapping propose the model to study aggregate employ-
ment, but base the model on utility analysis of a representative house-
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model is applied here in a micro setting with individualized wage
expectations. The real (CPI deflated) wage is used, and neither price
nor real interest-rate expectations is modeled. [5] The nonwage portion
of the labor supply model is similarly given a microformulation. Worker
characteristics will affect the life-cycle pattern (the average level
and growth) of annual hours worked. [6] The averagé level of hours, as a
deviation from wage-related labor supply, is a function of measured

worker characteristics X, HA = B;X+d, and the trend in hours over the
period is similarly HG = B£X+e. Again, there will be unobserved worker

characteristics that affect both the initial level and change in hours.
The effects of these unobserved variables are measured by the residuals
d and e. The systematic life-cycle part of nonwage-related hours worked

is given by

HA, + HG, (t-T) = g7 - -0 + -n. (2.9
i i( t) 81X+82Xi(tt)+d+e(tt).

hold. They suggest that aggregate employment wage effects include three
components: 'The wage rate may influence the size of the population
through its effect on the child-bearing decision, it may affect the
fraction of a given population supplied to the labor force, ..., or it
may alter the number of hours supplied per year per labor-force member."
This study is concerned with the latter issue, for adult white males, of
annual hours worked. The participation decision may be the potentially
more responsive factor but is a subject for further research.

[5] Acceptable comparable data on local time-series prices are not
available as required by such a study.

[6] Life-cycle labor supply models have been presented by Weiss
(1972), Heckman (1974, 1976), Ghez and Becker (1975), Blinder and Weiss
(1976), and Cotterman (1978), among others. These models vary widely in
their complexity and purpose. Some jointly model human capital invest-
ment, consumption, and labor supply whereas others, like the present
one, take the life-cycle wage path as given. So far, except for MaCurdy
(1978), these models ignore the effects of the business cycle.
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Local business-cycle activity may affect hours worked. This may
be through the direct experience of some unemployment during the year
or through contractual arrangements with an employer. Therefore, there
will be serial correlation in non-systematic hours over time. The var-

iable HT reflects these considerations, so that

3 + .
HTit AHT:'Lt—l nit (2.10)

where n is identically and independently distributed with zero mean and
. 2 . .
variance cn in each period.

What pattern may ¥ be expected to take in view of the results of

previous labor supply studies? Lucas and Rapping argue that wr is

positive for small 1 but negative for large 1, which indicates a more
positive response to a wage change viewed as temporary than to one
viewed as permanent. The micro real wage process considered here is
both more explicit and more complex than the Lucas and Rapping version.
They, however, do suggest that the model has life-cycle implications and
that "workers will concentrate their labor supply in years of peak
earnings...."[7]

A current wage increase with no change in future wage expectations

should increase current labor supply; i.e., wo > 0. A change in only

the current period has a small lifetime wealth effect and a maximum

effect on contemporaneous goods-leisure substitution. The negative

[7] Considerably more work than reported here is required to fully
exploit the implications of this suggestion. The labor supply merl re-
ported here is a relatively straightforward adaptation of the Sargent
formulation.
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wealth effect will be spread over the life cycle. Current leisure be-

comes more expensive relative to both future leisure and current géodé
consumption, causing the positive substitution effect, which should
dominate. Furthermore, a wage change in any single future period
changes the relative price of current versus future leisure time, so
that current labor supply would move in the opposite direction from the
future wage change. The wealth effect operates in the same direction as
the substitution effect on current labor supply. The wealth effect of a
higher future wage will tend to reduce lifetime labor supply including

the current period, that is, wT <0 for T > 0. It is quite likely that

because of discounting, the wealth effect will diminish as the wage
change occurs more and more in the future. In addition, it is
reasonable that leisure substitution possibilities between pairs of

years weaken as they become further apart in time. In this case wT

would decline in absolute value as T increases. Finally, at the other
extreme, a permanent shift in the wage level will have a maximum life-
time wealth effect but no effect on the relafive price of leisure aFi
different life-cycle periods.[8]

Consider the labor supply implications of the individual worker

wage expectation given in Eq. (2.7):

[8] To illustrate these notions, the following are reasonable
parameterizations of ¥.

% %1
(D bo=le -e ot for T >0, 0 <8 <1
o
€ 0 =0
(2 b= .
1T

-e 8 T>0, 0<86<1
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) = (39 (WA + W6(e-D)) + (Ty TIWG + (5y" Y IWT. (2.11)

T
- - - . 2.12
Let £, =2y, f, = Ztd, and f, = Iy v ( )
A shift in the life-cycle wage profile has different implications
depending on the degree to which it is a vertical shift WA or a change

in wage growth WG. A shift in the level WA induces a change of f1 =
ZwT, which is analogous to a permanent wage change as defined by Sargent

and by Lucas and Rapping. Such a wage change does not change the
relative price of leisure across periods but affects lifetime wealth. A
change in WG does change the relative price of leisure across periods,
and an increase in WG raises the price of future leisure relative to the
current period. One effect of future wage growth is on current hours of

work and is measured by f, = thr, which should be negative. A second

2
effect is on the growth in hours as the current wage changes over time,

measured by (Zwt)(t-z).

The worker's current wage may deviate from his life-cycle path.
The deviation is assumed to be first order autoregressive. Such a wage
deviation is expected to deteriorate in future periods as the auto-
regressive model implies. It is assumed that the worker knows the
parameters of autoregressiveness of the process. Such autoregressive

current wage deviation should affect current labor supply with an effect
depending on the autoregression parameter ¥, i.e., f3 = ZXTwT. This

effect should be more positive than the effect of a permanent wage

change Zwt
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A greater degree of serial correlation in transitory wages in-
creases the importance of future wages today and increases the wealth
effect of a current wage deviation. At an extreme, there is mno serial
correlation--¥ = O--so that the coefficient on the transitory wage is

simply wo. The labor supply equation is then

m
]

-t t-t) + H
£, (WA, +We (t-t)) + £, WG, + £WT, +HA, + HG, (t-t) T..

it 3

fl(WAi + WGi(t—t)) + f wci + f writ + lei + Bin(t—t)

2 3

+d, + e, (t-t) + HT, ,
- 1( hm)M At (2.13)
For convenience, the model is written below in matrix notation.

The time-series vector of T observations on wages and hours may be

expressed as

WA
W 1 (t-t) o o WG WT
N A - 2.14
- i el (2.14)
H o o 1 (t-t) f3 WT + HT
0T HG* | ) )

where * denotes hours variables which include wage effects. The

17 . . . .
systematic' variables are related by the triangular system of equations

1 0o o o [wal] o By
0 1 0 0O WG aé c
= X + (2.15a)
£, -f, 1 0 HA* 87 d
0 -f 0 * -
| 1 l‘ LHG | I 82 ] eJ
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where

c (2.15b)
~N(0, I

The residual covariance matrix 21 is free, whereas the coefficient

vectors a and B incorporate zero restrictions. The autoregressive
transitory components are also related in a triangular system--Eq.

(2.14)--in which all labor supply effects are captured in the

T . .
contemporaneous wage W but incorporate the effects of expectations

of future values.

Issues of estimation and identification are discussed in Appen-

dix B.
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III. WAGES AND LABOR SUPPLY PARAMETER ESTIMATES

Parameters of the model are estimated using data from the Panel
Study of Income Dynamics (PSID) for eleven contiguous survey years,
1968-78. A detailed description of the data, sample-selection criteria,
and variable definitions are given in Appendix A. Results are based on
808 persons identified as a white male head of household all years
(including single persons) between the ages 18 and 58 in 1967 who were
not disabled, retired or a full-time student during the period and who
had "good data" for annual earnings and annual hours of work. All
earnings and wage Yalues are in 1970 dollars and correspond to the
previous year's values.

Parameter estimates for the full sample appear in Tables 1 and 2.

THE WAGE PROCESS

The average wage equation WA is roughly comparable to a cross-
section wage equation. Regression coefficient estimates are consistent
with results from the many other studies of wage determination. The
"return to schooling" is .0855. The usual quadratic effect of expe-
rience (full-time experience here) is found. Wages peak at approx-
imagely 28 years of full-time experience. To account for accumula-
tion of experience within the eleven years of the panel, wage growth
WG is similarly made a function of experience. The effect on expe-
rience of wage growth is negative ‘as expected, but its effect is

greater than the coefficient on experience squared in the WA equation.
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Assuming year-for-year full-time experience accumulation within the
period, this result implies that older, more experienced workers have a
more rapid reduction in wage growth than would be predicted from the
cross-sectional average wage profile. Care must be taken in inter-
preting the coefficients with respect to experience, vintage (birth
or schooling cchort), and time effects.[1] Union membership enhances
earnings considerably if the worker is always a member, but not if he
is only sometimes a union member. Wage growth within the eleven-year
period is not significantly affected by any of the measured variables
except experience.

There is very significant variation in both the average wage and
wage growth attributable to unobserved sources, which is reflected in
the components b and c. Individual "systematic' wage profiles differ
significantly from the profile predicted on the basis of the measured
characteristics. Across individual workers, the average wage and wage
growth "systematic" components are positively correlated. That is, a
worker with an average wage above the predicted life-cycle profile is
also more likely to have greater wage growth, and vice versa.[2] This
implies that wage profiles actually diverge, probably because of dif-
ferential human capital investment patterns.

There is also very significant autoregressive variation in wages

around the individual "systematic" life-cycle profile. Variation in WT

[1] For a more detailed discussion of these issues, see Weiss and
Lillard (1978) and Klevemarken and Quigley (1978).

[2] Failure to control for experience, which positively affects the
average wage and negatively affects wage growth, results in negatively
correlated level and growth components. See Hause (1980) and Lillard
and Weiss (1979).
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is about half as great as unexplained variation in the average wage WA
(also the systematic wage at T, 1972). The autoregression parameter is

0.299.[3]

ANNUAL LABOR SUPPLY PARAMETERS

The wage process just described clearly incorporates individual
differences among workers in both "systematic' wage profile and in
autoregressive wage variation due, possibly, to local labor market
business cycles. As noted before, the worker is assumed to know his own
life-cycle "systematic" profile of wage development, and to know both
the parameters of the autoregressive wage process and its current effect
on his wage in the form of a deviation from his life-cycle (systematic)
wage path. He expects to return to his life-cycle wage path with the
appropriate lag. Each of these components influences his current labor
supply decision through wealth and intertemporal substitution effects.
The past wage profile is implicitly incorporated through the systematic
life-cycle profile.

Three moments of the labor supply intertemporal substitution

parameters ¥ may be estimated. The sum Zwt (called fl) is estimated to

be -.046; Ity  (called £,) is estimated to be -2.446; and zxth =

Z(.30)th (called f3) is estimated to be -.309. The latter function is

estimated considerably more precisely than the former two. However, a

test of the joint hypothesis that f1 = f3 and f2 = 0 is rejected at the

[3] This value is much greater (approximately .85) if a serially
uncorrelated component is also introduced.
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0.05 level. This means that more than the contemporaneous wage matters.

The constrained estimated value is negative, with an elasticity of -.255.

_ eyl _ . ,
Remember that fl = Z¢T, f, = 1Y% wt’ and f2 = ET¢T’ and that wT is

3
expected to be positive for 1 = 0, negative after some point T*
(probably 1 = 1), and declining in absolute magnitude for T > T%.

Therefore, f, should be more negative than either'f1 or f3, which is

2

true empirically. However, f3 should be less negative or more positive

than fl’ since f1 represents the permanent wage level effect, while f3

represents the effect of a wage change that deteriorates back to the
original position (in expectation) over time.[1] This inequality is
clearly rejected empirically and is consistently so over several

alternative specifications of the model, including f, = 0, alternative

sets of regressors, and the elimination of growth components altogether,
as in Lillard (1978). These results as they stand present a puzzle
deserving further analysis.

Labor supply regression coefficients indicate a relatively flat age
profile for hours of work, with some tendency for hours to peak early
and decline slowly thereafter. This result shows up most significantly
in the greater rate of decline of hours worked during the eleven-year
period for older workers. Union members (whether always or only some-
times a member) work significantly fewer hours--about 7 or 8 percent

fewer--than those workers never in a union. In terms of earnings, this

[1] The result may be due to the use of annual hours of work and
the average wage over the year (earnings/hours). Salaried workers may
work more or fewer hours from year to year for the same fixed earnings,
so that the average wage moves inversely proportional to hours. Howev-
er, results in Sec. VI for salaried workers and others estimated sep-
arately tend to refute this interpretation.
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partially offsets the greéter wage for those always in a union. Always
married persons work about ten percent more hours than never married
persons, whereas sometimes-married persons work aﬁout six percent more
(partially reflecting the number of years married, which is not.con-
trolled for). The number of children in the household significantly
increases hours of work, about 1.5 percent per child. As expected,
illness (measured as hours spent ill) reduces hours of work.

There is also significant variation among workers in the average
number of work-hours and in the trend, during the eleven-year period, in
hours of work due to unobserved sources. That is, workers have their
own individual nonwage-related life-cycle patterns of hours of work that
are nof due to the variables represented in the regression equations.
The average level of hours of work is positively correlated with the
rate of change in hours of work during the period, so that workers with
below-average hours of work also tend to reduce their hours more with
time, and vice versa.

Another significant covariance is potentially quite important. [5]
Those workers who work longer hours on average tend to have signifi-
cantly greater wage growth. The longer hours of work probably reflect
greater investment in job training that then causes greater wage
growgh. The converse is true for those working shorter hours. The
other three covariance terms are jointly insignificant and are thus

omitted.

[5] Failure to account for this particular covariance leads to a
positive but insignificant estimate for f2.
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Table 1
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Table 2

WAGE AND LABOR SUPPLY PARAMETERS: RESIDUAL
"SYSTEMATIC" AND AUTOREGRESSIVE COMPONENTS

Residual Systematic Components, WA, WG, HA, HG (Zl)

b c d e
1 1 1 | |
I 1 1 1 1
b | 13479 | | H i
i (.00726); i i i
1 I 1 | |
| ] 1 { i
c ! .00294 | .00093 | i i
I (.00059) (.00010) | ! |
1 1 1 I 1
1 1 1 l 1
d | L ,00269 | .02660 | !
! I (.00114) | (.00715) | i
1 1 [ 1 ]
| 1 1 i 1
e i | I .00038 | .00022 |
: : I (.00015) v (.00004)
i i i i 1
1 1
I 1
Autoregressive Components W , H
W H
i i i
Innovation I .06239 | .02946 |
Variance, g o ! (.00111) | (.00052);
se : : :
Autoregression I 29914 | .28412 |
Parameter, vy, A I (.01555) | (.01532);
) | 1
1 i
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IV. A CHARACTERIZATION OF STATE/NATIONAL UNEMPLOYMENT RATE SERIES

This section presents a characterization of local labor markets in
order to provide a framework for assessing the impact of local market
conditions on worker wages and hours of work. The local market is
characterized here entirely in terms of unemployment rates. Other labor
market indicators could be used in addition, but the unemployment rate
is the most widely cited business cycle indicator.[1]

The local unit of observation is the state, and average monthly
rates are used. The state as a local labor market unit is arbitrary.
For particular types of workers, the relevant geographic unit may
actually be gmaller or larger. However, state unemployment rates are
readily available and are widely cited. The state is a legal unit with
some differences in laws affecting labor, and the state is a large
enough geographic area that relatively few workers migrate to a
different state, even over an eleven-year period (approximately 13.5
percent).[2]

The year, our time unit of observation, is also an arbitrary
choice. Wé use it here largely because the PSID data on worker wages
and hours, with which the state unemployment rate data is to be merged,
is annual. The annual characterization will bypass seasonal cycles,

which may differ by state.

[1] Correspondingly, unemployment rate effects given in later sec-
tions may be confounded with other uncontrolled state characteristics.

[2] This work implicitly assumes that the state labor markets are
"distinct" in the sense of Phelps (1969), Lucas and Prescott (1975), and
Lucas (1975).
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It is well known that individual states exhibit cyclic patterns of
business conditions with different levels and degrees of amplitude.
Yet, state and national time series are clearly related. For example,
the national series is a weighted average of the individual state
series.

Here, we are concerned with state and national unemployment rate
series; and we find the following simple and parsimonious charac-
terization of the relationship to be a fairly powerful descriptor of
the major patterns. We begin by describing the series and the major
patterns that emerge. Then, we present a model that will reproduce
those patterns. The model emphasizes permanent differences among
states, state cyclic variability or sensitivity to national conditions,
and state-level autoregressive patterns. These elements of the model
are later studied for their implications for individual workers in the
local state labor market.

Some illustrative individual state unemployment rate time series
are presented in Fig. 1, along with the national unemployment rate.
Each individual state tends to follow the basic national pattern, but
with either exaggerated or reduced amplitude. Individual states tend
to remain either above or below the national rate. The labor force

weighted average of state unemployment rates (SURst) must by construc-

tion equal the national unemployment rate (NURt) each year. The

variance among states in SUR is greatest in years when NUR is high,
and least when it is low.
To further illustrate this point, we plot the labor force weighted

variance among states against NUR (Fig. 2). The pattern is close to
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Fig. 1—National and selected state unemployment rate series
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linear, but is slightly convex quadratic. Clearly, these points
illustrate that the individual state series are not strictly time-
stationary and that the processes are not the same from state to state.
These major features of the SUR and NUR series can be replicated by
the following very parsimonious model.
SURSt = SS + RSNURt + VS

. (4.1)

Define SUR and NUR as deviations from some fixed unemployment rate--.05
in the empirical results that follow. S is the permanent deviation of a
state from the national rate. in a "good" year (at NUR = 0.05). The
labor force weighted mean of S must be zero. R may be interpreted as
either the responsiveness of a state to the national rate or as the
amplitude of cyclic variation in a state relative to the amplitude of

the national unemployment rate. The labor force weighted average of RS

must be one. TFor any given level of NUR, the expected unemployment rate

for state s is SS + RsNURt’ which depends both on the level § (at NUR =

0.05) and on the responsiveness to the national rate R. This expression
will be called the "systematic" state unemployment rate.
States deviate from their systematic unemployment rate in any year

by V. , which is assumed to be an autoregressive-moving average ARMA (p,

st
q) process with zero mean and identical parameters for all states. S
and R may freely covary, but are assumed to be independent of V.

The systematic portion of SUR reproduces the pattern of differ-
ential level and cyclic amplitude seen in Fig. 1. Variance (labor

force weighted) among states at time t is a quadratic function of NUR;
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that is:

o] + 20 NURt + 0o NURi + 0

SS SR RR vVVv"® (4.2)

tt
The model implies an additional feature. The covariance between

state unemployment rates in two years, SURt and SURT, is given by

<+
o + GSR(NURt + NURT) + 0 NURtNURT o

SS RR vV * (4.3)

tT
A1l moments are labor force weighted so that the mean SUR is NUR and
variance in S and R represents variance among labor force participants
exposed to unemployment.

Estimates of parameters are based on the years 1970-77.[3] Im
arriving at the estimates reported below, we considered several models
and forms of data. First, the appropriate dimensions p and q of the
ARMA(p, q) process were chosen using 50 states. An AR(1) process was
found to be no worse than ARMA(2, 2) or MA(2), and is used in subsequent
analysis. Estimates of these models appear in Appendix B. Second, a
test of the restrictions E(S) = 0 and E(R) = 1 was not rejected.

Since the state unemployment series are to be merged with the PSID
data-for individual workers, further estimates were made. Only 35
states are represented in the subsample of workers from the PSID to be
considered later. Estimates are obtained using only the 35 represented

states.[4] Estimates are not substantially different, and again, E(S) =

[3] These data series are taken from the Employment and Training
Report of the President. See Appendix A for a full description.

[4] States not included are listed in the data description in Ap-
pendix A.
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0 and E(R) = 1 are not rejected. Next, the SUR series are assigned to
698 white male workers who maintain the same state of residence during
the period 1970-77. The sample covariance matrix is obtained using
inverse sample weights[5] to obtain population moments, and estimates
are obtained from this matrix. As expected, these estimates are
essentially the same as those based directly on 35 states. These
alternate estimates appear in Appendix B. The final estimates are the
ones reported in Table 1 and used in subsequent analyses.

The "systematic' components of the state unemployment process are
significant and substantial. Predicted variance in state unemployment

rates among states is given from Eq. (2.2) by
/

+ O

+ 20 NURt + O NUR vV

9ss SR RR
.000030 + .002330 NUR_ + .074530 NUR + .000134

N N

V(SURst) =

t

Minimum variance occurs at NUR + 0.05 = 0.0344 (NUR and SUR are devi-
ations from 0.05). This is below the minimum in the sample of 0.049

in 1970 and 1973. The variance at the minimum is 0.000146 of which 8.2
percent is due to the systematic part, V(S + R NUR). At a national
unemployment rate of 0.05 (NUR = 0), the variance is 0.000164, of which
18.2'percent is due to the systematic component. At the maximum 1975
national unemployment rate of 0.085 (NUR = 0.035), the variance among

states is predicted to be 0.000336, of which 60.1 percent is due to the

[5] The inverse sample weight for a worker from state s is Wts =
698 PS/NS, where Ps is the proportion of the labor force from state s

(of 35 states) and NS is the sample size from state s.
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Table 3

PARAMETER ESTIMATES FOR SUR TS/CS MODEL

Iqg .000030
(.000015)

o .074530
RR (.005948)
o .001165
SR (.000140)
o .000037
aa (.000001)
¢ .848952

NOTE: The V process is AR(1) with innovation
variance Oaa and autoregression parameter ¢1.
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systematic component. Therefore, within the sample range of NUR, the
operation of differential responsiveness of states to the national rate,
or differential cyclic amplitudes among states, increases the importance
of systematic differences from 18 to 60 percent.[6] Predicted variances
are plotted along with the actual variances in Fig. 2. The degree of

autocorrelation in V is ¢1 = 0.849.

INTERPRETATION OF THE SUR COMPONENTS

One is led to wonder what these various components might mean and
how are they determined. The notion of spatially distinct markets is
proposed in Fhelps (1969) and utilized for various purposes by Lucas and
Prescott (1974) and Lucas (1975). Those authors are concerned with the
character of aggregate equilibrium involving mobility of economic agents ——
including labor--across markets. These models clearly spell out the
notion of local cycles that both determine and are determined by macro
variables.

In the present context, they may operate somewhat like the fol-
lowing (we ignore here many of the features most interesting to macro-
economists). Many products (but not necessarily all) are demanded
in a national market, but production occurs in the geographic local
markets. The local markets differ as to the amount and types of capital
in place as well as in industrial composition. Workers live in the
local markets and their services are demanded by the local industries.

It is costly for a worker to migrate to a new market, so that relatively

[6] This result depends on the assumed time stationarity of the au-
toregressive process for V.
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little movement of workers occurs (only about 13 percent move over an
eleven-year period).[7] Demand in some industries is much more cyclicly
variable than in others. Those local areas with more cyclicly demand-
sensitive industries will experience greater cyclic variability R in the
unemployment rate (an indicator of the condition of the local labor
market as well as the probability of unemployment among workers). Some
industries have consistently low or high unemployment rates even in
"good times." States with more industries of this type will have

corresponding values of S.

To examine these issues, we extend the model to include the frac-
tion of total employment in a state in certain industries (average
fraction over the period 1967 to 1977) as regressors IC in equations

for S and R, that is,

1

S 0 ES 1 s

R Lept\te-1c

The industrial fractions are measured as deviations from labor force
weighted national means, and 0 and 1 intercepts are imposed to maintain
the integrity of NUR as the mean of SUR. Estimates of the coefficient

parameters ZS and ER appear in Table 2.

By far, the most significant industry affecting the level of

unemployment S is agriculture. The fraction in agriculture ranges from

[7] There is a substantial literature on the relationship between
workers and firms in such an environment, but this is the subject of the
next section.
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Table 4

EFFECTS OF INDUSTRIAL EMPLOYMENT COMPOSITION ON
STATE DIFFERENCES IN THE LEVEL OF UNEMPLOYMENT
AND RESPONSIVENESS TO NATIONAL UNEMPLOYMENT

Coefficient
a e Standard NUR(+.05)

Variable Mean~ Deviation  S-Equation R-Equation Switch-over

Construction .4070 .0110 -.303 5.311 L1071
(.161) (5.235)

Mfg. Durables L1416 .0553 -.049 4,846 .0601
(.047) (1.533)

Mfg.

Nondurables L1044 L0457 -.070 3.280 .0713
-.045 (1.467)

Trade® 2017 .0250 ~.040 590 1178
(.071) (2.309)

Service L1569 .0292 -.039 5.198 L0575
(.082) (2.660)

Agriculture .0596 .0291 -.170 .703 .2918
(.060) (1.940)

Government .1694 L0441 -.079 433 <0
(.057) (1.850)

a .

Fraction of total employment in industry noted averaged over the
years 1967-77. Omitted industries include (1) transportation and public
utilities, (2) finance, insurance, and real estate, and (3) mining.

bWholesale and retail trade.
“Labor-force weighted.

d . . L.
Estimates are based on 47 states, excluding Alaska, Hawail, and
Connecticut. For Connecticut, durable and nondurable manufacturing were
not available separately.

€calculated as NUR = -iS/ZR.
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less than 1 percent in Massachusetts and Rhode Island to over 25 percent
in North and South Dakota; it is 17 to 19 percent in Arkansas, Iowa and
Nebraska. The unemployment rates in Massachusetts and Rhode Island fall
below the maximum unemployment rate in the other states named above only
twice (once each in different years) in the period 1970 to 1977. How-
ever, agriculture is clearly unrelated to a state's cyclic Variabilityr
or responsiveness to the national rate.

The second most significant industry is construction. Although the
magnitude of the coefficient on fraction of employment in construction
is absolutely greater than for agriculture, the measured effect will be
much smaller, since the fraction in construction ranges only from 3.5 to
7.5 percent. Construction has an absolutely large, but not significant,
coefficient in the equation for R.

The most significant effects of industrial composition on the
responsiveness to the national rate, or alternatively on cyclic
amplitude of state movement, are for the fraction in both durable and
nondurable manufacturing; however, manufacturing apparently has much
less effect on the unemployment rate. The fractions employed in durable
manufacturing range from 3 percent in North and South Dakota and 4
percent in New Mexico to 26 percent in Michigan and Indiana, and 24
percent in Ohio. The fractions employed in nondurable manufacturing
range from 3 percent in Wyoming, New Mexico, Nevada, Montana, and
Arizona to more than 20 percent in Delaware, Maine, North Carolina,
Rhode Island, and South Carolina. Whether these latter manufacturing
states are affected by or cause national conditions is a subject for

further research.
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The effect of industrial composition at any given value of NOR is

ES + iRNUR. All of the included industries except government have a

negative effects on the systematic part of SUR at NUR = .05. The
negative attenuates with an increase in NUR in each case. The switch-
over points reported in Table 2 give the NUR value at which the effect
is zero, and above which the effect of the industry is positive.
Agriculture and construction maintain their negative effects at all
observed values of the national unemployment rate. However, for the
more cyclicly variable industries, durable and nondurable manufacturing
and services, the switch-over value of NUR is reasonably low. Greater
durable manufacturing is associated with greater unemployment in the
state when the national unemployment rate is above 6 percent; for

nondurable manufacturing, the corresponding figure is 7.1 percent.
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V. POTENTIAL EFFECTS OF STATE UNEMPLOYMENT ON WORKERS
WAGES AND HOURS OF WORK

There are a number of ways in which a worker's wages and hours
of work may be affected by cross-sectional and local time-series un-
employment conditions. This section explores the various relationships
that may be estimated and tested in the context of the labor supply
model presented in Sec. II and the SUR process described in Sec. IV.
The two models are merged, taking the SUR process as predetermined
relative to the wage and labor supply processes. This section simply
describes potential relationships with little interpretation. The
actual empirical resultsﬂézg_{gPoFted and inFﬁrpreted in Sec. VI.

In matrix notation, the full model of potential SUR effects may be
represented by combining Eq. (4.4) with Eq. (2.14), and Eq. (4.7) with

Eq. (2.15). The full model thus becomes

S,
1
R.
1
SUR 1 NoR O 0 0 O WA v
= | -t + 6.V + WT ,
Wl = |81 eNUR L (e2) 0 0 WGy 2V W
}~1 gl} QINE]R 0 0 % (t:t) BA.* ;ZY + fBXETM IET + c7\JIfU
LHG 4
T . 1
1 0 0 0 o0 01 i 0 1 S
0 1 0 0 0 offR4 (1,07 r
-~ b s
~6, -9, 1 0 00 WA, | o] o
’ [
~65 -6 0 1 0 0 WG, o] c
-ty =0, ~fy ~fy 1 O} [HAY !
- - HG¥ B e
755 "% © £ 0 ™1 2 L

(5.1

(5.2)
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where S and R denote values for the state where the worker resides, and
WKU is the number of weeks unemployed in year t by worker i. Again, & *
denotes hours variables with wage effects included.

The expected level of the state unemployment rate at a national
rate of 0.05, S, (or any other given national rate) is a measure of the
probability of worker exposure to unemployment. The responsiveness of
the state to the national cycle, or the weight of the state in deter-
mining the nétional c?cle, R measures exposure to cyclic instability.

A worker in a state with R > 1 is exposed to more variability than

the average worker, whereas a worker in a state with R < 1 is in a
relatively stable environment. To induce workers to remain in a

state with a high level of unemployment or high cyciic variability, it
may be necessary to pay high wages. Also, exposure to high unem-
ployment and cyclic variability may affect incentives to invest in

job training, and may thus also affect wage growth. To the extent that
S and R reflect conditions facing firms in the state, workers and firms
in cyclicly volatile states may develop contracts that compensate the
workers if they bear the risk or lower wages if the firm bears the risk,
holding employment and hours of work stable. (Hours effects will be

discussed later.) These possibilities are reflected in the regression

paramgters 63, BA’ 85, and 86. That is,
= g7 5.3
WA alX+63S+64R+b ( )‘

X4+ 6.5+ 6R+c

WG = a, 5 6

ft

o
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One might argue that causation runs in the opposite direction--that
high wages in a state induce workers to queue up for jobs and thus cause
unemployment to be high. This argument does not explain why such a
state might be cyclicly volatile. However, S is lowest (at NUR = 0.05)
in states with a greater share of construction and agriculture, which
are the highest and lowest wage industries, respectively. States with a
greater share of durable and nondurable manufacturing have greater
cyclic variability R.

We may also test for wage responsiveness to more temporary auto-
regressive unemployment rate variation over time within a state (but

not too temporary with ¢1 = 0.85). Wages may be bid down temporarily by

the availability of unemployed labor. This effect is captured by the
parameter 62, so that

WT#* = 62V + WT -

~

(5.4)

An alternative model is that workers form expectations about the
future state unemployment rate, and contract with firms accordingly.
The worker is presumed to know S and R for his state and the degree of
autocorrelation in V. Even with this knowledge, the worker must also
forecast NUR in future periods. If the worker knew the NUR 1 periods

into the future for all 1, the expected unemployment rate would be
. ,
= + ¢,V . (5.5)
Et(SURt_'_T) $ + R(NUR_, ) + ¢,V

Let v, be the effect of a projected unemployment rate T periods in the
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future, and assume that the worker forecasts the NUR series correctly.

Then
6l - %VT
and (5.6)
_ T
%2 7 %01 Vo
If 61 = 82, then only the contemporaneous unemployment rate matters.

Consider the potential effects of state unemployment rates on
hours of work. These effects may be voluntary through labor supply and
involuntary through reduced hours or through the direct experience of
unemployment. The direct effect of unemployment is included by entering
current weeks unemployed in the annual hours (log) equation. Its

coefficient is ¢,. A week of unemployment should reduce hours of work

about 2 percent. The state unemployment rate effects on hours are then
net of the worker's own unemployment experience.

The equations representing the potential effects of S, R, and V are
quite similar to those for potential wage effects. S and R may affect
the average level of hours worked or the change over time, through

parameters C3, CA’ CS’ and C6' A worker faced with a greater long-run

prospect of unemployment or cyclic variability may decide to work longer
hours while he is employed. Alternatively, the worker may use his
expectation of future unemployment probabilities to determine his

current labor supply, as in Eq. (5.5). Let v, be the effect of a
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projected unemployment rate T periods in the future. Then

oy = Bw, (5.7)

and

T
Ly T Lhy vy

A worker who expects the unemployment rate to be high in the future may
choose to work more today. Workers in high unemployment and cyclicly
sensitive states would work more today to offset expected future lost
income because of the probability of actually experiencing unemployment
in the future. A currently low or high unemployment rate due to V also

conveys substantial information, since ¢l = .85 and may induce a similar

but dampened response.

Alternatively, employed workers may share in the effects of a high
unemployment rate by working reduced hours. Again, this is net of the
worker's actual unemployment experience. This reduction would be only a

contemporaneous effect, so that Cl = CZ. Evidence that even employed

workers share in the effects of unemployment, and thus the effects of
local business cycles, would indicate a need for possible compensation
in wages. The wage and hours effects of local unemployment are inter-

related.
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VI. STATE UNEMPLOYMENT RATE EFFECTS ON WAGES AND HOURS PARAMETERS

In this section we assess which of the potential relationships
discussed in Sec. V are actually present in the data and wﬁat meaning
their presence might suggest. To further this end, several subgroups
and some additional calculations are considered.

The SUR data on states are merged with the PSID data for the eight

working years 1970-77. So that the SUR components remain meaningful,

only workers remaining in the same state from 1970-1977 are included.[1]

Parameter estimates for the full sample of 698 appear in Tables 5
and 6. Parameters are not substantially different from the estimates of
Sec. III. The only notable difference in wage parameters is the lack of
a significant positive covariance between the wage level (again in 1972
for comparability with earlier estimates, rather than the new mean time
period 1973.5) and wage growth.[2] The labor supply parameters are only

slightly different. The parameter f1 is almost three times as negative

as before, -.14 compared with -.05, but still small. The parameter f3
is very similar, and the imprecisely estimated parameter f2 is still

imprecisely estimated but much smaller in magnitude. Marital status
becomes a significant predictor of the trend in hours of work HG.
Testing the various potential wage effects of the SUR components

revealed only one significant relationship.[3] The state unemployment

[1] Data moments are inverse sample weighted with respect to state

labor force proportions.
[2] For convenience the term average wage will continue to be used

in this section. o
[3] The effect of cyclic variability R (64) was weakly significant-

ly positive when S was omitted and insignificantly negative when both
were included. Since S and R are strongly positively correlated (corr =
0.77), collinearity may be a problem. Other components were not even
close to significance.



—40-

Table 5

WAGE AND LABOR SUPPLY PARAMETERS:

REGRESSION COEFFICIENTS

(Current Period)(§7)

! Variable I WA,o ' WG,o ! HA,B, | HG,B i HT

| : i 2 | 2
{Endogenous | i i i i

i ! i i i i

LS (g) 124.95871 | { i |

| ) : : : | |

i SUR (z.=t 1(3.67723) ! ! | -.88458
! 1 : : ! : P (.16779
WA (fl) ! ! | -.14288 ! i

: : : | (.01636) | |

L W6 (£, £)) ! ! {44246 | -.14288 |

: | | 1(3.08547) | (.01636) |

POWT (£ i i i i 1 -.28993
! 3 ; ; : ! ! (.00890)
| : : : : :
‘Exogenous (X) : ! i d i

I i 1 1 1 1

I 1 i i i 1

! Intercept I ~.09655 I .04902 1 7.67257 ! -.00774

| L (.11705) ! (.01212) | (.23345) | (.01075)

! Schooling | .08151 ! -.00137 1 .00768 | |

1 I (.00525) | (.00074) | (.00441) | '

! Full-time ' .04680 | -.00097 | | :

! Experience i (.00877) | (.00024) | i i

! Full-time ! -.00087 | i i i

! Experience Squared | (.00019) | ; g i

!  Dummy: Always I .07458 | .00194 | i i

! Same Industry ! (.03002) ) (.00422) | i I

! Dummy: Always {.18231 }° .00089 | -.05249 | |

' Union Member ' (.04014) 1 (.00564) | (.01613) | i

{  Dummy: Sometimes ! -.00938 | -.00886 | -.04408 | i

! Union Member I (.03666) | (.00515) | (.03044) | |

1 Age | ] I .01204 1 -.00050 !

! H ! I (.00670) | (.00013) |

| Age Squared : ! i -.00015 i i

i i | i (.00007) | i

! Log Other Income ! ! i .00099 1 |

i | i i (.00347) | i

! Hours I11 (annual) | ! i -.00056 d i

i | i i (.00007) i

! Dummy: Always ! i | .01305 I .02796 i

! Married 1 ! I (.04403) } (.00889) |

!  Dummy: Sometimes g ' 1 -.00726 | .02860 i

i Married ' ! I (.04657) ) (.00949) |

! Number of Children | | L .01243 i

i i | I (.00499) | i

! Weeks Employed i ! ! ] I ~-.02656
; ! ! ! ! i (.00067)
i

i
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Table 6

WAGE AND LABOR SUPPLY PARAMETERS: RESIDUAL
"SYSTEMATIC" AND AUTOREGRESSIVE COMPONENTS

Residual Systematic Components, WA, WG, HA, HG (Zl)

b c d e
1 1 1 1 1
1 1 1 1 1
b | .12745 | ' | i
i (.00844) i i i
1 ] ] | [}
1 1 ] 1 i
¢ | .00005 | .00103 | i i
I (.00083)) (.00019) | ! i
| i 1 1 1
i [} I I 1
d | ! .00121 } .01777 | i
! ! (.00318) } (.00751) | |
] 1 1 ] i
1 ] I 1 1
e | i L .,00022 | .00031 |
! | ! (.00018) | (.00006);
i i I i i
i ]
i |
Autoregressive Components WI, HT
WT HT
| : |
Innovation I .06062 | .02089 |
Vari ' (.00151) | (.00051)}
riance, o__ Unn i ( ) : ( );
i i
Autoregression I 23146 ) .17571 |
Parameter, vy, A bo(.02256) | (.02177)}
1 ] [}
1 1 1
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rate level S (at NUR = .05) is strongly related to the average wage.

The time varying portioms, 81 and 92, were not even close to sig-

nificance. The estimate of 83 is 24.96. A one percentage point

change in the state's expected level of unemployment at a national rate

of 5 percent increases the average worker's wage by approximately 28

percent (100(e'25 - 1)). However, a percentage point difference in S is
very large, since the standard deviation in S is .00548 or approximately

one-half a percentage point. A one standard deviation difference in S

implies a mean wage difference of 14.8 percent (100(e'138 - 1)). This

is still a very substantial and significant effect. It is therefore
quite important to understand the source of this relationship.

One may suspect that both the unemployment level and wages are
affected by industrial composition in the state, probably manufacturing,
but the results reported in Sec. IV show that this is not so. The only
significant industrial proportions affecting S are agriculture and
construction, which both reduce S but which have the lowest and highest
industrial average wages, respectively. Durable and nondurable manu-

facturing proportions affect the amplitude of cyclic variability in

a state. However, the cyclic variability of a state R is not sig-

nificantly related to wages. At this point it is unclear what causes

this very strong relationship.
A complete understanding would require knowledge of SUR effects on
hours of work as well.[4] Only the current period level of SUR matters

for the indirect effect on the hours of work of employed workers. That

[4] The most direct effect is through unemployed workers. A week
of unemployment reduces annual hours by 2.69 percent.
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is, Cl and C2 are both negative and significant but not significantly

different from each other, whereas the remaining parameters are in-
significant. Even after controlling for the weeks unemployed of each .
worker, hours of work change proportionately with the state unemployment
rate. A one percentage point change in the current unemployment rate

reduces hours of work by .889 percent (100(e'00885 - 1) = .00889).

Employed workers share in the effects of local labor market cycles. A
three percentage point increase in the current SUR has approximately the
same effect on the hours of work of employed workers as does a week of
unemployment. Effects are felt broadly, not only by those who actually
become unemployed.

To further test the hypothesis that both employed and unemployed
workers share in the effects of local labor market cycles, the param-
eters of the model are estimated separately for the 465 workers (67
percent) who reported zero weeks unemployed during éhe eight-year
period. The full set of parameter estimates appears in Appendix C,
Tables C.1 and C.2. Particular parameters are reproduced in Table 7.

The wage parameter (83) is the same, 25.4 compared with 25.0, and the
hours parameter (;1) is -.775 compared with -.885. The indirect current

hours effect is about 11 percent smaller for those remaining employed
but is still very significantly different from zero.

To interpret these results, consider them in the light of the
recent literature.

Wages are not cyclicly sensitive. This result is widely accepted
as a stylized fact and is the source of many attempted theoretical

explanations. Wages are positively related to the unemployment level in
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local areas. This result is consistent with the positive association
between wages and unemployment rates in 12 large cities in 1966 found by
Hall (1972) using simple regression. The estimated effect is much
smaller than the one reported here, possibly attributable to error in
the measurement of the conceptual variable S when using SUR for a given
year t. A similar result can be obtained across states in the PSID by
regressing the log of real wages on SUR each year from 1970 to 1977.
The coefficients on SUR for these years are given in Table 8. The
estimated coefficients are consistently about one-sixth of the coef-
ficient on S but appear consistently significant. Eight-year time-
series regressions of wages on hours reveal no relationship at all.
Hall (1972) interprets this result as follows: "High wages could be paid
in cities with high unemployment rates precisely because the high rates
discourage quits, and a work force with a low quit rate is more pro-
ductive."[5] This is called the turnover hypothesis. Low turnover

is productive, since workers have acquired specific firm or specific
industry human capital. An earlier hypothesis put forth by Harris and
Todaro (1970) is that workers move to areas with high wages and queue
for jobs, thus driving up the unemployment rate in those areas.
Similarly, workers who become unemployed may stay unemployed longer to
engage in productive job search activities, thus driving up the average
monthly unemployment (see Lippman and McCall, 1976). The job search
motive may be enhanced by the existence of unemployment insurance (see
Topel and Welch, 1980). The existence of unemployment insurance may
also enhance the desirability of "partially paid vacation' through

temporary layoff.

[5] Page 726.
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Table 8

OLS CROSS-SECTIONAL REGRESSIONS OF £n W on SUR,
SCHOOLING, AND EXPERIENCE, BY YEAR

Year SUR Coefficient
1970 2,992
(1.425)
1971 4,613
(1.118)
1972 5.008
(1.284)
1973 6.205
(1.383)
1974 6.140
(1.490)
1975 4,996
(1.014)
1976 7.109
(1.102)

1977 5.248
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These notions lead directly to the contracting literature in which
workers engage in long-term contracts (explicit or implicit) that
specify fixed wages for workers but usually leave employment to the
discussion of the employer (see Barro, 1977). The contracting
agreements are usually based on differential risk aversion between
employers and workers.

How do the results reported here square with these theories? The
results are that areas with a relatively high unemployment rate in 'good
times" (NUR = .05) (and corresponding other times as well, since S and R
are positively correlated, .77) pay significantly higher wages and that
hours of wor¥ vary negatively in proportion with the unemployment rate
for employed persons as well as being associated with greater expected
time unemployed. Workers in states with a large S get higher wages but
experience a greater negative effect on hours, since SUR is greater on
average.

The queuing hypothesis would explain the high wages in high
unemployment areas but cannot explain the cyclic sensitivity of hours
worked, after controlling for weeks unemployed. Similarly, the turnover
hypothesis and the job search hypothesis cannot explain both phenomena.

The idea that workers forecast unemployment probabilities and work
more or less today accordingly is clearly rejected, since a positive
effect would be expected for those workers not actually unemployed.

We are left with the contracting hypothesis. However, a common
interpretation of the contracting theories, as posited by Azariadis

(1975), Baily (1974), and Gordon (1974), is that workers are more risk
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averse than firms (less risk-averse individuals become entrepreneurs
according to Grossman, 1977), and that firms will provide workers with a
less risky (in early models riskless) consumption stream. This has been
interpreted as a fixed wage in the face of fluctuating product demand
and thus labor demand, and that "the contracted real wage is anticipated
to be below the expected real wage over time."[6] Contracting is often
associated with unions. However, this interpretafion is counter to the
basic notion of a stable consumption stream if the employer is free to
vary employment and hours of work. Hall and Lilien (1979) point out the
common phenomenon of employer choice of employment conditions on union
workers given a predetermined fixed wage. Union membership is assoc-
iated with higher wages and employment variability. This may be

shown to be optimal for both the worker and employer. Workers consume
leisure during periods of low hours worked and are subsidized by
unemployment insurance during layoffs.

This tradeoff associated with unions may be more widely practiced
in the general population through reduction in hours of work without
layoff. It produces lower turnover than otherwise might occur if
workers search for other jobs while on layoff. When a worker quits or
is terminated, his search behavior may be affected by unemployment
insurance.

To further explore these notions, union members are compared with
others. Relevant parameters are extracted into Table 7, and the full
set of estimates appear in Appendix C, Tables C.13-C.16. The two groups

compared are (1) always a union member (1968-78) and (2) never a union

[6] Raisian (1979).
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member (1968-78). For those workers always in a union there is no
significant wage effect of S (this is the only group considered where
this is the case) and the negative effect on current hours of work is
22.8 percent greater than the average (the largest value for any group),
and 43.9 percent greater than for those workers never in a union. For
those workers never in a union, the wage effect ié large and the hours
effect is 21.1 percent less than average.

Those always union members have wages estimated to be 18.2 percent
greater than other workers, regardless of the state of residence.
However, their hours of work are on average 5.9 percent lower, so that
earnings are estimated to be. only 12.3 percent higher.[7] Furthermore,
their hours are differentially affected by the current unemployment rate
relative to those never in a union. In addition, union members are much
more likely to have longer periods of unemployment (average about 1.5
weeks per year). The corresponding values of the annual weeks of
unemployment for those never in a union are strikingly lower (averaging
about .4 weeks per year). For those workers never in a union, the wage
gain is more directly related to the local probability of unemployment,
and the hours effect of local cyclic variation in SUR is highly sig-
nificant and important.

.Let us compare other subgroups of workers. It is well known that
unemployment is greater among youth, especially teenagers. While
teenagers are not well represented in this sample, since those in school

full-time at any time during the period are excluded, experienced and

[7] These estimates are taken from Table 5 and the following ones
are taken from Table 7. The 5.9 percent may already include the effect
of the differential hours response to SUR.
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less-experienced workers can be compared. The less-experienced group is
defined here as workers with less than 15 years experience in 1970 (and
those workers that have at least three years experience starting in
1967). Therefore, they have a maximum of 23 years experience in the
final work year 1977. Older workers are young enough that they do not
retire during the period (and were 58 years of agé or less in 1970).
Lillard and Weiss (1979) have shown that the variation in average wages
WA among younger workers implies diverging life-cycle profiles as
workers age. The life-cycle patterns reported in Appendix C, Tables
C.3-C.6, are consistent with this.

Less-experienced workers appear to receive a much greater wage
premium (almost double) and smaller effects on hours than more
experienced workers. Union membership is controlled for in the usual
way (as a regressor). However, the existence of more union members in
the more experienced group could cause this result.

It may be revealing to consider workers by type of employmeat: (1)
self-employed only four or more of the eight years 1970-77, (2) salaried
only (without overtime pay or a second job) four or more years, and (3)
the remaining workers, termed regular workers. Estimates for these
three groups appear in Table 7. Self-employed persons can experience
unemployment in the remaining three years. The self-employed workers
receive a very large wage benefit to being in a high unemployment area
and experience an insignificant (but not too different) effect on hours
worked. It is somewhat of a puzzle why self-employed persons share in
the wage effect. Salaried-only workers receive a relatively high wage

effect and relatively low (but significant) effect on hours of work.
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These workers receive the same income regardless of demand conditions so
that the employer bears full risk. Yet the workers receive a premium
and experience procyclical hours variation. This appears inconsistent
with the interpretation put forth above. Regular workers are presumably
more likely to be hourly paid blue-collar workers, working overtime or
on a second job. These workers receive a reduced'but still very
significant wage effect, but a very substantial effect of the current
unemployment rate on hours of work: 22.1 percent greater than the
aggregate estimate. Self-employed and salaried workers have a very low
probability of unemployment but long duration, whereas regular workers
have a high probability and lower duration. The net result is that
regular workers are unemployed for a substantially greater number of
weeks on average. Perhaps their unemployment is due more to separation
than layoff.

Finally, college (graduate or more) and high-school (graduate or
less) groups are compared. Workers with a high-school education or less
receive a larger wage effect and experience a greater effect on hours
worked than college graduates. They are also more likely to experience

unemployment.
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Appendix A

DESCRIPTION OF PSID AND LOCAL LABOR MARKET DATA

PSID DATA DESCRIPTION

Parameters of the models are estimated using data from the
University of Michigan Panel Study of Income Dynamics. The data span
the survey years 1968-78.[1] The survey included approximately 5500
households in 1968--about 2500 were taken from the Survey of Economic
Opportunity (SEQ) and 3000 from a cross-section of U.S. families. Since
the SEO subsample selected for inclusion in the panel was not random
with respect to family income (as noted in the documentation), this
group is excluded from consideration in this study. The basic sample
used in this study includes 808 persons identified as white male heads
of household during all eleven years (including single persons) between
the ages of 17 and 56 in 1967, who were not disabled, retired, or full-
time students during the period, and who reported positive annual hours
of work and annual earnings over $100. The non-SEO group included 1387
persons who were the same male heads of household during the eleven
years, but 451 were disabled, retired, or full-time students in some
year; of those remaining, 16 were over the age of 56 in 1967, 43 had
annual earnings below $100 or annual hours above 5000 (12 hours per day
for 365 days per year), and 69 were nonwhite. After these were

excluded, there remained 808 observations.

[1] A detailed description of the survey and methods is provided in
Morgan (1974).
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A subsample of workers who resided in the same éfé&érduring ali
eleven years was selected for analysis of the effect of state
unemployment. Only 13.5 percent changed states during the pericd,
leaving 699 persons. One additional observation was dropped as a result
of inaccurate data on weeks unemployed. The final subsample contains
698 observations.

The 698 workers live in 35 states. The states not represented
include: Delaware, Idaho, Kansas, Louisiana, Montana, Nevada, New
Hampshire, New Mexico, North Dakota, Rhode Island, Vermont, West
Virginia, Wyoming, Alaska, and Hawaii.

All wage and earnings values are in 1970 dollars. Earnings and
hours of work correspond to the previous year and so run from 1967 to
1977. Explanatory variable acronyms, descriptions, and means are

reported in Table A.1.

STATE UNEMPLOYMENT RATE TIME-SERIES AND INDUSTRIAL COMPOSITION

State unemployment rate series are taken from the Employment and

Training Report of the President, 1976-80, Table D-4--"Total

Unemployment and Unemployment Rates by State: Annual Averages." These
rates are average monthly values. The series begins in 1960 so that all
series are as comparable as possible. The BLS took over generation of

the‘unemployment series in 1973, changed the method of calculation, and
asked states to recalculate their estimates back through 1970 using the

new methods. The state unemployment rate data appear in Table A.2.
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Table A.1

PSID VARIABLE MEANS AND DESCRIPTIONS

VARIABLE DESCRIPTION
N=698a N=808

INWé7 .38208 Log (Wage ) in 1967
LNWé68 .43030 1968
LNW69 .48921 1969
LNW70 .49508 .50047 1970
INW71 .51373 .51943 1971
LNW72 .54890 .55906 1972
LNW73 .58729 .59984 1973
INW74 .55565 .56392 1974
LNW75 .54166 .55217 1975
LNW76 .54654 .56386 1976
INW77 .58473 .59831 1977
LNH67 .74802 Log (Hours) in 1967
INH68 .75663 1968
LNH69 .74363 1969
LNH70 .72099 .72037 1970
LNH71 .72085 .71948 1971
LNﬁ72 .73479 .73185 1972
LNH73 .73302 .73213 1973
LNH74 .70893 .71048 1974
LNH75 .68728 .68685 1975
LNH76 .69692 .69990 1976
LNH77 .68781 .69830 1977



-56—

Table A.1 (Cont.)

VARIABLE MEAN DESCRIPTION
a
N=698 N=808
: b
SCH 12.28 12.41 Years of schooling in 1975
AGE72 41.42 40.90 Age in 1972
AGE728Q 1794.03 1753.79 Age in 1972 squared
FTEXP72 23.14 22.59 Average full-time experience
since 18 imputed to 1972
FTEXP725Q 611.13 589.07 FTEXP72 squared
LOINGC 7.37884 7.38381 Log (average other income) ;
Average other income =
Average taxable income +
Average transfer income -
Average labor income
AIND .48854 .46287 =1 if always in same industry
=0 otherwise
AUNION .22636 .21658 =1 if always member of labor
union
=0 otherwise
SUNION .23496 .23762 =] if sometimes but not always
member of labor union
=0 otherwise
AMARRIED .88109 .86262 =1 if always married
=0 otherwise
SMARRIED .10459 .12376 =1 if sometimes but not always
married
=0 otherwise
KIDS 1.74638 1.72172 Average number of children
during years married

ILLHRS 65.2320 26.2416 Average annual hours missed
: due to illness

a

Labor-force weighted.
b

Real 1970 dollars.

c - B - -t .
Schooling is asked in 1968 (categorized) and reasked in 1975. The latter
value is used.
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Table A.2
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ANNUAL AVERAGE UNEMPLOYMENT RATES, AS PERCENT
OF LABOR FORCE, BY STATE:

STATE
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The labor force size used for weighting, and state inverse sample,
weights for the PSID nonmovers sample are reproduced in Table A.3.

Labor force values are taken from Employment and Training Report of the

President, Table D-3--"Civilian Labor Force by State: Annual Averages
for 1978."
Nonagricultural industrial composition variables are constructed

from values reported in Employment and Earnings, States and Areas, U.S.

Department of Labor, BLS 1973 (Bulletin 1370-13) and 1975 (Bulletin

1370-11). Agricultural employment is taken from Agricultural Statistics

1980, U.S. Department of Agriculture. Values used and reported in Table
A.4 are mean values of the fraction of total employment in an industry

over the eleven-year period 1967-77.
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' Appendix B

ESTIMATION AND IDENTIFICATION

This section outlines estimation procedures and gives a heuristic
discussion of issues of identification in these models. The estimation
procedure is maximum likelihood in the class of deels for which the
data covariance matrix is a sufficient set of statistics for all
parameters of the model. The basic iterative search proceduré is the
one described in Berndt, Hall, Hall, and Hauseman (1974) and programmed
by Bronwyn Hall. The basic program has been extended in several ways by
the author and Karl Schutz.[1]
| The model is generally as follows. Let the elements of the

matrices ' and Zee be arbitrary functions of a vector of parameters 8.

Dependent variables Y are related to predetermined variables by Y =TX +
e, where e is assumed normally distributed with zero mean and covariance

matrix Zee. The log likelihood conditional on X for this class of

models is equal (up to an additive constant that depends on the data) to

N -1 ' ' ( -
Ing = - 5 [n|z_ | + tr(Z 0y = Myl = My + el )] (3.1)

where M is a consistent estimate of the data moment matrix. Parameters
are estimated by maximization of Inf over values of 8.
The nature of any particular model is given by the functions I' and

See of 8. While there are no general results on identification in this

[1] The program was extended for use in other research but is
equally suited for this project.
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class of models, this issue is addressed here in terms of the ability to
solve (to find at least omne solution) for parameters 8 using instru-
mental variable methods. Discussion here is largely heuristic in

terms of the particular model. Showing a solution is algebraically
tedious. For an example in a similar context, see Lillard and Weiss

(1979), footnote 10, p. 451.

THE STATE UNEMPLOYMENT RATE (SUR) MODEL

The SUR model of Sec. IV can be written in matrix notation as

SWRrx1 = (B.2)

i
=
=
=

i

o

| — |
+
<t

-] 810 1

1 gR_I
Therefore,
Jogy
I' =[1, NUR] is TX(K + 1), (B.4)
1 gR
where there are K regressors X; and
ll
z = [1, NUR] & +
¢~ T STy v (B.5)

! ' ") + NUR' +
Oge L1' + 0, L NIR' + NIR L") + o NUR NIR' + Xy
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where Zvv is covariance matrix for ARMA(p,q) residual. The residual

component V is assumed independent of S and R. The number of
replications or observations on the process is the number of states,
each state subject to its own time-series experience. States are
weighted by the size of the labor force in the state, so that the
covariance structure replicates the exposure of wbrkers to unemployment
and reproduces the national unemployment rate, which is also a fraction
of the labor force.

The parameters ZS and ER may be estimated by regression of (SURit -
NUR,) on X, and X ,NUR_ pooled over i=1, N and t=1, T. L is the
_ t i i t ee

expected value of the residual covariance matrix. In the empirical
application T=8 so that there are 36 empirical moments that may be used

to solve for B(o_ , o, o__, and the parameters of £_ ). The state
ss ST rr Vv

components represented by zsr imply a pattern of covariance terms which

are linearly and quadratic functions of the time series of NUR. This
pattern can easily be distinguished from the pattern of covariances
implied by, say, a time stationary ARMA (2,2) so that all parameters may
be solved for.

A time stationary ARMA covariance matrix is banded so that
covariances for periods of equal distance are equal. The moments are
defined as follows for t=1,8 in terms of the five parameters: the

innovation variance Oaa’ the autoregressive parameters ¢1 and ¢2, and

the moving average parameters 61 and 62.
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ct,t = %aa E/D = Yo
0t,t+l = %a F/D = Y1 . i
(B.6)
ot,t+2 = Caa /D = Yy
Op etk = 91 Yg-1 t 0 Y = For k23
D= (1+ )L -4~ 45
2 2 1
E = Cl(l - ¢2) + C2¢l(l + ¢2) + C3¢2(1 - ¢2)
|
- 2 j
F = Cl¢l + C2(1 ¢2) + C3¢1¢2 5
(B.7)

= 2 : - - 2

c,=1- (67 = 8)(B +0,0,) = 6,(9) = ©,)
Cy == 8 + 08,(p; - 91)
C3=_62'

Various nested submodels of the ARMA(2,2) process may be obtained
by imposing restrictions. Some of these are estimated for the SUR
process and parameter estimates are presented in Table B.1. The models
are hardly distinguishable in terms of log likelihood. To be
parsimonious, the AR(1) model (81=82=¢2=0) was chosen. The MA(2) model

(¢l=¢2=0) fit equally well, while MA(1l) was significantly inferior.

THE WAGE MODEL AND SUR EFFECTS ON WAGES

The SUR process is taken as exogenous and predetermined with

respect to individual worker wages and hours of work. SUR and wage
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Table B.1

ALTERNATE ARMA(P,q) MODELS

parameter  ARMA(2,2)% MA(2)®  Aar(2)?®  ar(D)? AR(L)P AR(1) €

Iss

9RR

g

SR

aa

-nd

.000116 .000116 .000053 .000043 .000031 .000030
(.000028) (.000028) (.000053) (.000053) (.000070) (.000015)
.105614 .105838 .097868 .097928 .076628 .074530
(.028203) (.028203) (.027290) (.027251) (.027345) (.005948)
.000612 .000597 .000792 .000785 .001198 .001165
(.000623) (.000624) (.000591) (.000589) (.000645) (.000140)
.000032 .000032 .000038 .000039 .000038 .000037
(.000003) (.000003) (.000003) (.000003) (.000004) (.000001)
.058948 .836272 .836252 .849263 .848952
(.230244) (.070802) (.068250) (.079492) (.017792)
-.028263 -.016968
(.205677) (.075373)
~-.709755 -.762669
(.240138) (.063488)
-.551699  -.568099

(.125387) (.087210)

50 50 50 50 35 700
1758.30 1758.21 1758.08 1758.06  1236.59  24808.90

8Based on 50 states labor force weighted. Wt = 50 P

b

S

Based on 35 states in PSID data, labor force weighted. Wt = 35 PS.

“Based on 700 workers in 35 states in the PSID, inverse sample weighted.
Wts = 700 PS/NS.

NOTES :

is proportion of labor force (of 50 or 35 states) from state S.

are MA parameters
are AR parameters

is the innovation variance
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equations are triangularly and recursively related. The SUR param-
eters estimates are taken as given (and may be concentrated out of the
likelihood function or conditioned on)[2] to focus attention on the wage
process.

The full model is given in matrix notation in Egs. (5.1) and (5.2)
of the text. (Some notation from Sec. II is also used.) Drawing out the

wage equations and introducing more compact notation yields the

following:
S
- R
W= [0, 1 - .
W= 10 18 NR L (e-t)] | gy |+ 8, V4 WT (B.8)
WG
and in reduced form
S s
I
R O[_ (522 [ (%] 717,152 = -
WA x]+ b -9
f Y
e Yoo LA 3
(6, ©
where Y = 374
o o (B.10)
L5 "6
0 9,
Q:
1o
. Fd’ a,
} A= 10 71
| 14
i _(120 Ctz

[2] For the purpose of studying SUR effects on wages and hours the
data covariance matrix is inverse sample weighted by the ratio of the
fraction of the labor force residing in the worker's state of residence
to the fraction of the sample residing in the state. This preserves the
SUR covariance structure and leaves unaffected the wage and hours mo-
ments expectations, assuming the model is correct.



—67-

Some parameters may be estimated by a pooled regression of wages on

X, (t-T) and their interaction. That is,

wit = (e4 + a01) + ] X + (66 + aZO) (t-t) + s X(t-t)
(B.11)

+ 6 NUR_+WR, i=1, N, t=1,T,

where WR is the regression residual.
Remaining parameters of the wage process may be estimated from the
TXT residual covariance matrix from the wage regression, pooled over all

workers. The expected value of the residual covariance is

17 - o K
2 —
6 (1 NUR) & (~ ) + t-1)) v ~ ) V(s -
1 (~ - ) sr \ NUR' % (} ( . » Zor (NUR' * 61(% N?R) Tor? <(t:t))
———— l , 2 T
t—t ' - + I +Z .12
+ (% ( - t)) (¥ Zsr v+ Zbc) ( (t-t) ) 62 v WIWT \(B_ ..lA )

Estimates are available for 91, zsr’ and zvv' The parameters to be
estimated are 82, 6, and ¥, and Oce- Since T=8, there are 36 equations

with 7 parameters equating theoretical and empirical residual covariance

moments. The covariance patterns involving va and the cross-products

of 1, NUR, and (t-t) are clearly distinct and can be solved for 0 and

&2.[3] The remaining autoregressive pattern identifies ¥ and Oce
Since 64 and 66 are estimates from the residual structure, @, and %5

may be solved from regression parameters.

[3] One might think of regressing the 36 empirical moments on the
known (or estimated) parameters of the equation for the theoretical co-
variances. The coefficients are functions of @ and 62.
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THE LABOR SUPPLY MODEL AND SUR EFFECTS ON HOURS OF WORK

SUR and wage equations are related to hours of work via a tri-

angular system, thus the SUR and wage components are taken as pre-

determined with respect to hours of work.

in matrix notation in Egs.

(5.1) and (5.2) of the text.

The full model is given

Drawing out

the hours of work equations and introducing more compact notation

yields the following:

H= [z1 £, NUR

S
R
(c-0)] | A | &
- G T, V+ £, WD+ £ WKU + HT
HA*
HG*
S
0O O Q I2 0 O T
~ 1 . b
1.0 ||Aa] | ] +ly 1.0 ,
= lX 2 - c
F 12 B Z F 12 2

- 12 001
S
R I
2
WA | _ |y
WG
HA* Z
HG*
where
Some
X, (t-1),
estimates at the last stage.
wages but
are zero,

is,

whereas the corresponding elements of @y and @, are not.

{c3 2,
ts Cg-

parameters may be estimated by a pooled regression of hours on

X(t-t), WKU, and instruments for WA and WG computed from prior

There must be some variables X affecting

not hours of work directly, i.e., some elements of Bl and 82

That

(B.13)

(B.14)

(B.15)
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H.t = (c4 + 810) + 81 X, + (;6 + 320) (t-t) + sé X, (t-t) + z, NUR

i
(B.16)
+ _¥
c7 WKUit + fl(WAi + WGi (t-t)) + f2 WGi + HRit
i=1,N t=1,T
where HR is the regression residual.
Remaining parameters of the labor supply process may be estimated
from the TXT residual covariance matrix from the hours regression,
pooled over workers. The expected value of the residual covariance
matrix is,
(B.17)
2 1’ 1’ 1
1 NUR) ©__ |- + ¢ (L(t-t ~ 1 -
A NR) E o ygre | H S QGEID) 2 E b el e @R 22T T e
]_'
+ (1(t-t)) [z 2+ (F,I) T [F' - v 2 vy + 3
N st ’ 11{1 (t-t)’ 2 “vv 3 TWIWT HTHT.
Estimates are available for Cl’ F, zsr’ zvv’ ZWTWT’ and zbc' The

parameters to be estimated are qz, CS’ Z, unknown elements of 21 and A

and an (from k There are 36 equations with 13 parameters

HTHT)'
equating theoretical and empirical residual covariance moments. The

covariance patterns involving zvv’ XWTWT, and cross-products of 1, NUR

and (t-t) are clearly distinct and can be solved for CZ’ F3, Z, and the

unknown elements of 21.
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.Appendix C

MISCELLANEQUS ESTIMATES

Definitions of the subgroups used in the analysis by subgroups are
given below. Each group was derived from the full sample of 698
observations. The analysis by subgroups is given in Tables C.1 through
C.20.

(1) Never Unemployed: those never unemployed between
1970-77, inclusive.

(2) Experience 1970 < 15: those with 15 years or less work
experience in 1970.

(3) Experience 1970 > 15: those with more than 15 years work
experience in 1970.

(4) Self-Employed Only: those who were self-employed four
or more years between 1970-77,
inclusive.

(5) Salaried Only: those who were not paid for overtime,
did not work more than one job, and
were not paid an hourly wage four
years or more between 1970-77,
inclusive.

(6) Regular (Non Self/Salary those not included in the self-
Only): employed only or salaried only groups.

(7) Always Union Member: those who were always members of a
labor union between 1968-78,
inclusive.

(8) Never Union Member: those who were never members of a
labor union between 1968-78,
inclusive.

(9) College Graduate or More: those who completed 16 years or more
of schooling.

(10) High School or Less: those who completed 12 years or fewer
of schooling.
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Table C.1

WAGE AND LABOR SUPPLY PARAMETERS FOR SUBGROUP NEVER UNEMPLOYED:
REGRESSION COEFFICIENTS

Weeks Employed

(Current Period)(§7)

Variable i WA, o) i WG, o, E HA,Bls HG, B, E HT
[} I 1 I i
Endogenous ! ! ! H i
1 1 ] I l}
1 | i 1 !
S (c4) 125.37757 | ! i i
| i i | |
SUR (cl—c3) 1 (4.85506) | ! ! I ~.77527
| ; | | b (.17793)
WA (f)) i | | -.11865 | i
: : | (.02780) | |
WG (£,, £) ! ! 1-5.18748 | -.11865 |
i | 1(4.01985) 1 (.02780) |
WT (£,) ' ! ! ! I ~.27014
i | ' i i (.00965)
i | i i i
Exogenous (X) ! ! ! H |
[} 1 1 i 1
1 1 1 ] I
Intercept i -.26837 | .05576 ! 8.30649 ! -.01458
b(.16579) 1 (.01472) ) (.35428) | (.01213) |
Schooling | .09280 ! -.00181 | -.00552 | i
! (.00716) | (.00090) ! (.00878) ! )
Full-time | .05031 ! -.00097 | g ]
Experience y (.01205) | (.00029) | i H
Full-time ! -.00089 ! i i i
Experience Squared ! (.00025) | : H i
Dummy: Always | .01590 | .00089 | | i
Same Industry P (.03927) | (.00492) ! i i
Dummy: Always | .18661 | -.00177 |} -.10019 | t
Union Member 1 (.06533) | (.00819) | (.02628) | d
Dummy: Sometimes | -.03736 i .00040 1 -.05685 d i
Union Member ! (.04918) | (.00616) | (.01768) | i
Age ! ! I -.00668 ! -.00038 H
! ! ! (.00958) ! (.00015) |
Age Squared ! ! I .00003 | i
i i i (.00010) | i
Log Other Income ! ! 1 .00238 i i
! ! I (.00422) | i
Hours I11 (annual) | ! i -.00070 !
i ! i (.00011) | i
Dummy: Always ] ! | .00137 i .02976 i
Married ! ; ! (.05593) | (.01005) |
Dummy: Sometimes ! ' 1 -.01131 | .03280 !
Married ! | I (.05902) |} (.01075) |
Number of Children ! ! ! .01839 ! i
i i P 613) | i
i } | : i
i i i | |
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Table C.2

WAGE AND LABOR SUPPLY PARAMETERS FOR SUBGROUP NEVER
UNEMPLOYED: RESIDUAL "SYSTEMATIC" AND AUTOREGRESSIVE COMPONENTS

Residual Systematic Components, WA, WG, HA, HG (Zl)

b C d e

1 [} | [} [}

1 t | 1 1

b i .15170 | H ! |

i (.01190) ] i i i

] 1 1 1 1

1 | 1 I i

c | .00086 | .00085 ! i i

i (.00104)} (.00022) ! i i

] 1 1 1 1

! 1 ] | i

d | | .00501 | .04692 | i

H 1 (.00339) | (.04032) | H

1 ( 1 | H

! i | 1 i

e | : ! .00017 | .00027 |

i H i (.00020) | (.00006)]

| : : | |

| 1

1 |
Autoregressive Components WT, HT

wT HT

i i i
Innovation i .05583 | .01500 |
Varianc o] i (.00171) | (.00045)}
iance, 088 nn ; ( ) E ( )E
Autoregression i .27026 | .20713 |
Parameter, vy, A i (.02804) | (.02726)}
] 1 I
I 1 |
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Table C.3

WAGE AND LABOR SUPPLY PARAMETERS FOR SUBGROUP EXP70 < 15:
REGRESSION COEFFICIENTS

3 ] ] 1 1 1
Variable ; WA,al i WG,OL2 i HA,Bl ; HG,B2 ; HT
Endogenous H ! ! ! !
t H [} 1 1
1 ] 1 1 1
s (z,) 136.06974 | i [ |
| i i i i
SUR (cl=c3) 1(5.50390) | ! ! I -.66180
i i i i i (.29818)
WA (fl) ! ! I -.17995 | '
i i i (.05212) | i
WG (f,, £) ! ! | -.49681 | -.17995 |
! ! 1(1.73081) | (.05212) |
WT (f3) i | i i 1 —-24410
| | i i i (.01666)
i i i i I
Exogenous (X) ! ! ! ! |
1 1 ] 1 |
[} i i 1 |
Intercept i -.13522 1 .05453 ! 7.81802 i =-.01507
! (.18986) | (.02715) ! (.32511) ! (.03063) |
Schooling | .09847 | -.00204 | .00333 | i
! (.01108 | (.00189) | (.00945) | :
Full-time i .01955 | -.00007 | i i
Experience P (.01794) | (.00090) ! i i
Full-time i -.00016 1 d i |
Experience Squared | (.00052) | ' ! i
Dummy: Always I .06437 | -.00901 | i i
Same Industry 1 (.04598) | (.00781) | ' f
Dummy: Always | .19819 | .00821 | -.06715 | i
Union Member i (.07382) | (.01266) | (.03165) | 1
Dummy: Sometimes i .05356 | -.01266 | -.03974 | |
Union Member ! (.05224) | (.00896) | (.03257) | |
Age ! ! | .01905 | -.00158 |
! : ! (.01574) | (.00053) |
Age Squared ! ! ! -.00019 1 i
i i i (.00022) | i
Log Other Income ! ! I .00798 | 1
i i i (.00599) | i
Hours I11 (annual) | ! I -.00056 i i
i i i (.00016) | i
Dummy: Always ' ! | -.26624 | .06568 i
Married ! ! I (.11607) | (.02556) |
Dummy: Sometimes | ! 1 ~.26594 i .07394 i
Married ! ! b(.11631) ) (.02607) |
Number of Children | ! 1 .02868 ) i
! ! ! (.00883) | |
Weeks Employed ! ! ! | 1 -.02820
! ! ! ! v (.00114)

(Current Period)(;7).
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Table C.4

WAGE AND LABOR SUPPLY PARAMETERS FOR SUBGROUP EXP70 < 15
YEARS: RESIDUAL "SYSTEMATIC" AND AUTOREGRESSIVE COMPONENTS

Residual Systematic Components, WA, WG, HA, HG (Zl)

b c d e
1 ] ] 1 1
1 1 I ] 1
b | .07031 ! ! i i
i (.01133)] 1 i i
1 ! ] 1 1
1 i ] 1 I
c | .00189 | .00091 ! : i
! (.00126)! (.00036) ! ! :
1 1 1 1 1
1 i 1 i 1
d | ! .00163 )} .01611 |
i i (.00155) | (.00596) | i
] 1 i [l 1
1 1 i 1 1
e i | I -.00097 | .00051 |
! : | (.00037) | (.00013)}
g i i i i
i |

Autoregressive Components WI, HT

WT HT

i i i

Innovation i .05857 | .02158 |
Varianc o0 I (.00265) | (.00095)]}
€, ee “nn ! ( ) E ( )i
Autoregression i .32253 | .20149 |
Parameter, Y, A P (.04211) | (.03963)]
1 I 1

] 1 1
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Table €.5
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WAGE AMD LABOR SUPPLY PARAMETERS FOR SUBGROUP EXP70 > 15:
REGRESSION COEFFICIENTS

(Current Period)(§7):

Variable E WA, oy i WG, a, E HA, B, E HG,8, i HT
1 1 1 1 1
Endogenous ! ! ! i i
I 1 1 | 1
1 1 [} 1 1
s (z,) 119.51271 | i i i
1(4.75481) | ! : i
SUR (z,=C,) : : : : { -.94515
! ; ! : i (.20230)
WA (fl) ! ! | -.12381 | !
i i 1 (.01790) | i
WG (f,, £;) | : | .07836 | -.12381 |
i ' 1(3.95556) | (.01790) |
WT (£3) 5 ! ! ! ! -.32081
: ; ; ! | (.01070)
: | | : :
Exogenous (X) ! ! ! d i
1 1 ] 1 1
i 1 1 [} I
Intercept i =.03459 i .03560 i 7.09002 1 .01447
i (.36236) | (.01568) | (.39389) | (.01451) |
Schooling | .08058 | -.00121 | .00607 | i
1 (.00644) | (.00082) | (.00497) i
Full-time | .04724 | -.00065 | : i
Experience } (.02688) | (.00041) |} i :
Full-time ! -.00092 ! : i i
Experience Squared | (.00047) | ] i i
Dummy: Always I .07279  } .00297 | | i
Same Industry i (.03875) | (.00504) | i 1
Dummy: Always i .18171 |} .00030 } -.05903 | i
Union Member i (.04838) | (.00628) | (.01846) | i
Dummy: Sometimes | -.04275 ] -.00550 |} -.03594 | i
Union Member 7 (.04907) | (.00639) | (.02956) | i
Age ! ! i .03312 | -.00075 |
! ! L (.01560) ! (.00022) !
Age Squared ! ! ! -.00035 i i
i i i (.00017) | i
Log Other Income ! ! 1 -.00113 g i
i i 1 (.00423) | i
Hours I11 (annual) | ! ! -.00055 i i
i i i (.00008) | i
Dummy: Always ! ! | .06274 1 .01840 i
Married ! ! 1 (.05047) | (.00955) |
Dummy: Sometimes | | i .02141 i.01761 '
Married ! ! b(.05469) | (.01044) |
Number of Children ! ! ¢ .01038 i i
! ! I (.00598) | |
Weeks Employed ! ! | i | -.02485
H ! i I (.00081)
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Table C.6

WAGE AND LABOR SUPPLY PARAMETERS FOR SUBGROUP EXP70 > 15
YEARS: RESIDUAL "SYSTEMATIC'" AND AUTOREGRESSIVE COMPONENTS

Residual Systematic Components, WA, WG, HA, HG (Zl)

b c d e

1 1 | 1 i

1 1 [} 1 1

b 1 .15428 | ! | H

1 (.01143) ] ! i i

1 1 1 | [}

| I 1 1 1

c )} -.00017 | .00117 | i i
i (.00105)} (.00021) | !

i 1 ] 1 1

1 I I i i

d | | .00024 | .01693 | i

1 i (.00465) | (.00238) | g

1 ] 1 ] 1

1 1 1 i 1

e | i ! .00078 | .00020 |

! H 1 (.00021) | (.00007)}

i i i i i

1 1

I I
Autoregressive Components WT, HT

WT HT

: : :
Innovation i .05936 | .02094 |
i ioC. I (.00062) |
Variance, O e Onn i (.00176) ; (.00 2);
Autoregression 1 .16772 )} .19331 |
Parameter, vy, A 1 (.02642) | (.02632)]
i | )
1 ] }




Table C.7
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WAGE AND LABOR SUPPLY PARAMETERS FOR SUBGROUP
SELF-EMPLOYED ONLY:

REGRESSION COEFFICIENTS

{Current Period)(C7)

- 1 o ] ] I 1
Variable ; WA, G E WG, ., i HA,Bl ; HG, 8, E HT
Endogenous ! ! ! ! d
] I 1 i I
1 I 1 1 1
s (z,) | 34.66344 | | i i
I (14.58279 | i i i
SUR (24=C5) ! ! ! ! I -.66971
i i ! i i (.47894)
WA (£)) ! ! | -.15743 | i
i i i (.04057) | i
we (f,, £;) i : } -2.33969 | -.15743 |
: : | (3.67249) | (.04057) !
WT (£,) ! ! ! ! I -.14811
i | | i i (.01611)
| ' i i i
Exogenous (X) ! ! ! ! H
[} 1 1 1 1
1 1 1 1 1
Intercept | -.87819 | .04389 i 6.97753 | .02788
Vo(.52140) |} (.06486) | (.46585) | (.01806) |
Schooling ! .13836 | ~-.00186 | .00678 | i
I (.02268) ! (.00371) | (.01170) | !
Full-time ! .01576 ! -.00145 | i i
Experience I (.04211) | (.00111) ! i i
Full-time | -.00010 ! ! ] i
Experience Squared | (.00086) | i H '
Dummy: Always I 14148 1 -.00413 |} | |
Same Industry b(.12027) } (.01992) | i |
Dummy: Always | .28104 !} .20469 |}  .56305 | i
Union Member | (.38143) | (.06255) | (.74395) | !
Dummy: Sometimes | .08287 | .01642 | .01763 | i
Union Member ! (.15655) | (.02558) | (.06809) | H
Age ! ! ' .05391 | -.00052 |
! ! i (.01891) | (.00041) |
Age Squared ! ! i -.00070 | d
i | i (.00020) | :
Log Other Income ! ! bo-.00212 | {
i i ! (.00938) | i
Hours I1l (annual) | ! 1 -.00138 | i
, i i i (.00024) | i
Dummy: Always ! i i .07988 | .01139 i
Married ! ! I (.03928) | (.01008) |
Dummy: Sometimes ' ! 1 i |
Married i i i i i
Number of Children | ! ' .01956 H ;
i g i (.01442) |
Weeks Employed ! ! H i i -.02070
! ! ! ! 1 (.00314)
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Table C. 8

WAGE AND LABOR SUPPLY PARAMETERS FOR SUBGROUP
SELF-EMPLOYED ONLY: RESIDUAL "SYSTEMATIC' AND
AUTOREGRESSIVE COMPONENTS

Residual Systematic Components, WA, WG, HA, HG (21)

Parameter, Y, 4 (.06344) (.06192)

b c d e

1 1 I 1 1

1 ] ! 1 1

b i .25762 | ' H H

I (.04903)1 : i l

| : : | |

c | .00263 | .00323 ! : i

I (.00569)} (.00154) | | i

3 [} ] 1 i

I 1 ] 1 I

d | | .00925 | .03439 | i

| i (.01188) | (.06859) | i

1 [} | 1 I

! 1 1 1 !

e | ! L .00138 ! .00042 |

1 ! ' (.00052) | (.00023)!

: ! : : :

i ]

1 ]
Autoregressive Components WI, HT

WT HT

| ! |
Innovation i .16104 | .02522 |}
4 [ ] |
Variance, S onn i (.01102) : (.00172):
1 1 I
Autoregression i .29671 | .29897 |
: | |
1 1 1
1 I 1




i
i
1
1
1
1
1
|
|
I
I
I
1
1
1
1
i
i
|
1
!
!
I
I
1
!
1
1
1
|
1
i
|
1
1
1
1
i
!
i
1
1
t
|
|
|
I
I
1
1
{
1
|
|
1
|
|
I
|
1
!
!
1
1
1
|
1
i
i
i
|
I
|
|
|
I
]
1
1
|
!
|
1
i
1
!
{
t
1
I
|
|
!
1
1
|
i
i

Ta

ble C.9

WAGE AND LABOR SUPPLY PARAMETERS FOR SUBGROUP
SALARIED ONLY:

REGRESSION COEFFICIENTS

7

Variable i WA,al E WG,u2 i HA,Bl E HG,B2 E HT
1 1 1 1 1
Endogenous ! H ! | !
| 1 1 1 ]
i i i I 1
s (g,) | 29.93691 | i : i
I (6.66402) ! ! | i
SUR (g;=¢4) i | | | | -.71339
i i i i i (.27928)
WA (f)) i i I -.15366 | :
i i i (.03821) | i
WG (f,, ) i i ! 4.62035 | -.15366 |
i i | (3.46276) | (.03821) |
WT (f3) ! ! ! ! | -.41634
i i i i i (.01579)
{ i i i i
Exogenous (X) ! ! ! ! '
| 1 1 I |
1 i 1] I 1
Intercept 1 -.29282 I .04040 1 7.62831 | .00884
I (.21652) | (.02043) |} (.32224) } (.01766) |
Schooling | .08193 | -.00028 |  .00089 | i
H .01021) | (.00122) | (.00482) |
Full-time I 06661 ! -.00100 ! ! !
Experience i (.01494) 1} (.00036) | | |
Full-time | -.00116 | : i i
Experience Squared | (.00032) ! ' ! i
Dummy: Always | .04124 b .00441 d i i
Same Industry I (.05377) | (.00641) | ! i
Dummy: Always | .13384 i .00278 ' .00050 | H
Union Member I (.15977) | (.01901) ! (.06255) ! !
Dummy: Sometimes 1 .00611 | -.01779 ! .03648 | i
Union Member I (.06564) | (.00784) | (.06586) | i
Age : ! P .01529 | -.00050 |
: : L (.01219) | (.00021) !
Age Squared ! ! I -.00014 |
: ! t(.00013) | i
Log Other Income ! ! I -.01180 | H
: i ' (.00743) | i
Hours I1l (annual) | ! I -.00066 | i
' ! 1 (.00017) | i
Dummy: Always H ! i .01832 | .01439
Married ! ! I (.08053) | (.01368) |
Dummy: Sometimes ! ! ! .08175 | .00482 !
Married ! ! I (.08629) | (.01475) |
Number of Children | ! ! .01687 | |
! ! ' (.01009) | i
Weeks Employed ! ! ! | i —-.02837
(Current Period) (z.)| i | i i (.00148)
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Table C.10
WAGE AND LABOR SUPPLY PARAMETERS FOR SUBGROUP

SALARIED ONLY: RESIDUAL "SYSTEMATIC'" AND
AUTOREGRESSIVE COMPONENTS

Residual Systematic Components, WA, WG, HA, HG (Zl)

b c d e
[} 1 i 1 1
1 ! { 1 1
b i .11866 | | ! ]
I (.01512)} i i i
| | i i i
c | .00081 ! .00032 ! | i
i (.00124)% (.00026) | ! !
1 ] 1 1 |
I 1 1 1 I
da ! ! -.00028 ! .01287 | !
! 1 (.00119) | (.00446) | !
1 1 1 1 1
| i i 1 H
e | ! L .00029 ! .00013 |}
! ! I (.00029) | (.00008);
i | i ; i
] i
I i

Autoregressive Components WI, HT

WT HT

| : |

Innovation ! .05106 | .01687 |
Variance, ¢ o v (.00236) | (.00077)1
=€ : | :
Autoregression | .26297 | .19993 |
Parameter, Y, & I (.04187) | (.04045);
1 i 1

1 ] t




Table C.11
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WAGE AND LABOR SUPPLY PARAMETERS FOR SUBGROUP
REGULAR: REGRESSION COEFFICIENTS

(Current Period)(§7)

| Variable H WA, 0 i WG, o, 1 HA,Bl ! HG,BZ i HT

1 1 t I 1

1 1 1 1 1 I
iEndogenous ! ! ! ! !

| i i i i |

i S (Ca) i 14.64885 | i i i

' I (3.52707)] i i i

| SIR (1,=z,) : : : : | -1.10635
! 1 ! ! : ! | (.21316)
WA (fl) ! ! o -.11906 | |

i i ] i (.03141) i

I WG (f2, fl) 1 ! ! -.84475 | -.11906 i

! ! ! 1 (2.32649) | (.03141) |

1 WT (£f) i i i i | =.35907
i > i | i i | (.01439)
1 1 | 1 1 ]

1 1 1 1 | ]
IExogenous (X) ! ! ! ! 1

] ] ] 1 I 1

i i 1 i I i

| Intercept | .26119 1 .06116 ! 7.87309 | -.02198

H ! (.11238) | (.01278) | (.20220) | (.01398) |

| Schooling ! .06484 ! -.00257 |  .00796 | i

| I (.00516) | (.00082) | (.00506) ; i

| Full-time | .02942 | -.00064 | i i

! Experience 1 (.00864) | (.00028) | i i

! Full-time | -.00052 ! d i i

! Experience Squared |} (.00019) | | i i

! Dummy: Always ' .12645 ] .00406 | i i

| Same Industry b (.03004) | (.00472) | i |

!  Dummy: Always ! .19057 |} -.01029 | ~-.02825 | i

! Union Member I (.03621) | (.00573) | (.02508) |

! Dummy: Sometimes 1 .01520 | -.00937 | -.01880 | i

! Union Member I (.03572) ) (.00565) | (.02746) |

| Age ! ! 1 .00004 | -.00052 H

i | { ! (.00735) ! (.00018) |

| Age Squared ! ! o -.00001 | i

| i i i (.00009) | i

1 Log Other Income ! ' I -.00266 |

i g i i (.00394) | i

! Hours I11 (annual) | ! I -.00034 | i

i i i i (.00008) | g

i Dummy: Always ! ! 1 -.00063 | .04211 !

i Married ! | I (.05278) | (.01184) |

{ Dummy: Sometimes ! H | -.02347 | .04867 !

' Married ! ! boo(.05649) ) (.01270) |

| Number of Children | ! ! .00644 |

i i i i (.00568) | i

| Weeks Employed ! ! ! ! | -.02612
! ; ; ! ! L (.00073)
i

13

1
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Table C.12

WAGE AND LABOR SUPPLY PARAMETERS FOR SUBGROUP
REGULAR: RESIDUAL ''SYSTEMATIC" AND

AUTOREGRESSIVE COMPONENTS

Residual Systematic Components, WA, WG, HA, HG ()

b C d e
1 ] 1 1 1
1 1 ] 1 1
b | .06839 ! ! i i
b (.00596) ! i i '
i | | i i
c | -.00076 | .00077 ! ! i
I (.00067)! (.00017) ! ! |
1 1 1 1 1
] } t ] 1
d ! ! .00119 | .01379 | i
! ' (.00181) | (.00571) | |
1 1 1 I 1
1 1 1 1 H
e | ! ! -.00020 ! .00033 |
| i I (.00022) | (.00008)}
i | i i i
1] 1
t 1

Autoregressive Components WI, HT

WT HT

i | I

Innovation i .03911 | .01997 |
Variance, ¢ b (.00129) | (.00065)|
€ee nn : { :
Autoregression | .23366 | .18026 |
Parameter, vy, A I (.02994) | (.02890)}
1 1 ]

1 i ]
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Table C.13

WAGE AND LABOR SUPPLY PARAMETERS FOR SUBGROUP
REGRESSION COEFFICIENTS

ALWAYS UNION MEMBER:

(Current Period)(C7){

i Variable i WA,al E WG,az 3 HA,Bl E HG,B2 E HT
I 1 1 i | |
{Endogenous ! ! ! ! d
! i i i i i
i S (C4) i 4.69334 | ] i i
i I (4.37734)) ! ! :
o SUR (z=z,) | : | : L -1.11267
I i i i i i (.35435)
f WA (fl) : ! ! -.08303 | i
i i i i (.09151) | i
PoWe (f,, £)) | ! ! 1.88325 | -.08303 |
i H i ! (1.99369) | (.09151) H
VOWT (f3) ! ! ! ! I -.45514
| | | | E - Come)
I 1 1 1 1 |
EExogenous (X) ! ! ! ! H
1} | 1 1 1
I I 1 1 ] [}
! Intercept I 1.05906 I .04846 1 7.20125 | -.00671
! P(.15360) |} (.01754) } (.32604) | (.02677) |
i Schooling I .03342 I -.00232 ! .00787 |
: I (.00703) | (.00123) | (.00427) | :
! Full-time ! -.00081 | -.00070 ! : i
i Experience bo(.01124) ) (.00039) | i i
! Full-time ! .00019 | ! i i
i Experience Squared | (.00023) | | f d
! Dummy: Always ' .13721 |} .00753 | i i
E Same Industry ! (.03829) | (.00665) | i i
! Dummy: Always ! ! : i i
! Union Member ' g i i i
!  Dummy: Sometimes ! ! ! ! i
! Union Member | f i i i
! Age ! ! ! .02080 | .00004 !
! : ! ' (.01149) | (.00030) |
i Age Squared ! ! Y -.00026 |
1 1 [} 1 1
1 | [} 1 ('00014) 1 1
! Log Other Income ! ! ! .00176 | i
1 1 1 1 1 1
I | 1 1 ('00584) 1 1
! Hours Ill (annual) | ! I -.00038 | i
| i i I (.00009) | i
i Dummy: Always ! | ! .12875 | .00568 |
! Married ! ! bo(.09221) | (.02305) |
i  Dummy: Sometimes | 1 i .11763 }  .01490 H
! Married ! ! i (.09805) | (.02421) |
! Number of Children | ! ! .00617 | |
i i i i (.00780) | i
! Weeks Employed ! ! ! ! | -.02687
| ! ; ; L (.00114)
l
i
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Table C.14
WAGE AND LABOR SUPPLY PARAMETERS FOR SUBGROUP

ALWAYS UNION MEMBER: RESIDUAL '"SYSTEMATIC"
AND AUTOREGRESSIVE COMPONENTS

Residual Systematic Components, WA, WG, HA, HG (Zl)

b C d e

1 [} 1 1 t

1 | 1 1 ]

b ! .04597 |} i i i

i (.00632)} i i i

[} 1 1 ! 1

1 1 1 1 I

c | -.00198 | .00065 | i i

i (.00083)1 (.00022) | i i

[} 1 1 1 1

1 i i 1 1

a | I .00033 | .00745 | i

' I (.00120) | (.00219) | i

] ] 1 ] 1

[} 1 1 1 1

e i 1 ! .00010 |} .00025 |

i 1 1 {.00033) | (.00013)1}

i | i i i

1 |

i 1
Autoregressive Components WI, HT

WT HT
| | :
Innovation i .03042 '} .02334 |
Variance, g ¢ 1 (.00160) | (.00119)}
=e | | |
Autoregression i .26452 | .10783 |
Parameter, vy, A b (.04835) | (.04392)]
i 1 1
I 1
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Table C.15

=00

WAGE AND LABOR SUPPLY PARAMETERS FOR SUBGROUP
REGRESSION COEFFICIENTS

NEVER UNION MEMBER:

(Current Period)(c7)l

Variable i WA, 0 E WG, o, i HA,B, 3 HG,8, i HT
I i 1 I 1
Endogenous H ! ! | i
1 1 1 1 1
i I 1 | I
s (g,) I 29.39009 | : i i
1 (5.79353 | i i i
SUR (Z,=¢5) : ! : ! | -.67388
i i i | i (.21143)
WA (f) d ! | -.15129 | i
i i P (.02291) | i
W6 (£, £)) | ! ! -.20060 | -.15129 |
| | | (1.79348) | (.02291) |
WT (f3) H ! ! ! ' -.23173
i i i i i (.01042)
: | : | |
Exogenous (X) d ! ! i i
1 1 ] 1 I
[} 1 [} I ]
Intercept | =-.49931 1 .04186 ! 7.72372 | -.03381
t (.17831) ! (.01805) } (.20825) | (.01323) |
Schooling 1 .10158 | -.00099 |  .00672 | i
1 (.00796) | (.00108) | (.00425) i !
Full-time 1 .06345 i -.00110 1 | i
Experience ' (.01353) 1 (.00036) | ! i
Full-time 1 -.00120 ! ' ! |
Experience Squared | (.00029) | ' ! i
Dummy: Always | .00938 | .00750 | i :
Same Industry Y(.04671) ) (.00632) | ! f
Dummy: Always ! ! ! ] !
Union Member ! ! ! ! |
Dummy: Sometimes ! ! d ! i
Union Member ! ! ! ] :
Age ! ! ! .01034 |} -.00029 |
! ! ' (.00832) | (.00017) |
Age Squared ! ! I -.00011 | i
i i i (.00010) | i
Log Other Income ! ! ! .00726 | d
: ; 1 (.00473) | i
Hours I11 (annual) | ! I -.00086 | i
! : ! (.00013) ! i
Dummy: Always 1 H I -.05217 | .04350 i
Married ! ! L (.05624) | (.01067) |
Dummy: Sometimes ; i I -.07755 | .04112 1
Married ' ' I (.05904) | (.01151) |
Number of Children | ! ! .01695 | |
| H I (.00734) | i
Weeks Employed | ! ! | I -.02961
i i i i (.00132)
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Table C.16

WAGE AMD LABOR SUPPLY PARAMETERS FOR SUBGROUP
NEVER UNION MEMBER: RESIDUAL "SYSTEMATIC"
AND RETOREGRESSIVE COMPONENTS

Residual Systematic Components, WA, WG, HA, HG (Zl)

b c d e

i i i i i

b ! .16859 ! ! ! !

I (.01525)} i i :

! ] ] ] 1

1 1 1 1 i

c )} .00130 | .00124 | i i

1 (.00143)) (.00032) | i i

! 1 ] | ]

1 1 1 1 i

d | 1 .00146 | .01752 | i

' I (.00225) } (.00550) | H

1 [} 1 1 1

I | 1 i 1

e | ! .00034 | .00032 |

i i I (.00023) ! (.00007)!

| | : | :

! 1

i i
Autoregressive Components WT, HT

wT HT

: | |
Innovation ! .06939 | .01744 |
Variance, ¢ o ! (.00238) | (.00059)}
ce : | :
Autoregression | .28934 | .20941 |
Parameter, y, A I (.03176) | (.03028)]
1 1 1
1 1 1
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Table C.17

WAGE AND LABOR SUPPLY PARAMETERS FOR SUBGROUP

COLLEGE OR MORE: REGRESSION COEFFICIENTS

(Current Period)(C7)}

. 1 1 1 i 1
Variable i WA,dl i WG, a, i HA,Bl ; HG,B2 E HT
Endogenous ! ! ! ' i
: : : | :
5 (g,) I 16.47105 | | i I
I (8.07371)} ' ! i
SUR (£;=C,) | i i i | -.98070
i i | i i (.32738)
WA (f.) ! 1 I -.15248 | i
! ! ] | (.05346) | :
WG (f,, £;) i : ! .68322 | -.15248
! ! I (1.64610) | (.05346) |
VT (£,) : | : | | -.27404
i i i i i (.01702)
i i : i i
Exogenous (X) ! ! ! i i
i i | i i
Intercept i 1.24193 i .42102 ' 7.64159 | -.01516
1(1.17425) ' (.15492) ) (.77900 | (.01939) |
Schooling ! -.02032 ! -.02448 I ~.00440 | i
b (.07157) ! (.00960) | (.03932) | !
Full-time ! .07872 | -.00135 | i {
Experience ! (.02078) | (.00053) | i }
Full-time | -.00143 | | i i
Experience Squared | (.00046) | i i f
Dummy: Always | 0508 |} .01448 | i |
Same Industry ! (.06881) | (.00922) | i |
Dummy: Always ! .01714 |} .00389 | -.13573 | }
Union Member b (.19044) ) (.02550) | (.07306) | |
Dummy: Sometimes | -.18922 |} .00507 | -.07840 | i
Union Member I (.08713) | (.01168) | (.03728) |
Age ! ! ! .02569 | -.00074 |
: ; P (.01581) | (.00032) |
Age Squared ! ! ' -.00030 | :
' i i i (.00018) | i
Log Other Income H ! I -.00162 | |
' ! L (.00848) | i
Hours I11 (annual) | ! i -.00057 | i
i i i (.00022) | i
Dummy: Always ! ! I -.04714 |} .04703 |
Married ! ! I (.06643) | (.01283) |
Dummy: Sometimes ! 1 I -.09775 | .05252 H
Married ! ! 1 (.07298) | (.01460) |
Number of Children | 1 ! .02202 | i
! ! I (.01114) | i
Weeks Employed ! ! ! i | -.03645
; ; ; ' (.00202)
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Table C.18
WAGE AND LABOR SUPPLY PARAMETERS FOR SUBGROUP

COLLEGE OR MORE: RESIDUAL ''SYSTEMATIC"
AND AUTOREGRESSIVE COMPONENTS

Residual Systematic Components, WA, WG, HA, HG (Zl)

b c d e

1 i ] 1 1

] 1 1 1 i

b i .13155 | ! | i

i (.01832)] i i i

1 1 [} 1 1

I 1 I 1 1

c ) .00367 | .00050 | | [

i (.00173)} (.00041) ! ! i

1 1 1 1 t

I i i 1 |

da | i .00005 |} .01713 | i

: i (.00089) | (.00261) | |

1 i 1 1 1

| ] } | 1

e ! H ! -.00062 | .00042 |

H i 1 (.00040) | (.00012)]

i i i ! |

1 i

i !
Autoregressive Components WT, HT

WT HT

: | :
Innovation i .06199 | .01677 |
Variance, g ¢ i (.00337) | (.00089)]
ee n : : :
Autoregression i .31668 | .19052 |
Parameter, vy, A i (.05009) | (.04767)1
] 1 I
I ] |
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Table C.19

WAGE AND LABOR SUPPLY PARAMETERS FOR SUBGROUP
HIGH SCHOOL OR LESS: REGRESSION COEFFICIENTS

(Current Period)(§7)

i Variable 5 WA, 0q i WG, 09 E HA,B; i HG,B, E HT

[} 1 1 | 1 1
|Endogenous ! ! ! ! :

i | i i i i

b8 (g,) | 27.59910 | | i :

| i (4.30829)] i i i

i SUR (z,=5) i | i i i .86930
i i | i ! i (.21568)
WA () : | | -.25704 | i

i | ! i (.04365) | i

boWG (f,, £) ! ! ! -6.07832 | -.25704 |

! ! ! I (2.50071) | (.04365) |

oW (£) : | : : | -.30061
i i i i i i (.01202)
i i | i i i
1Exogenous (X) i i i i i

H 1 ] 1 1 1

] H 1 1 1 ]

! Intercept ! .22060 |} .04719 } 7.77334 | .01939 |

i i (.14854) | (.01575) | (.22604) | (.02031) |

| Schooling I .05987 1 -.00150 d .00564 | H

: ! (.00836) | (.00118) | (.00385) | i

| Full-time ! .03577 | -.00078 | ! i

| Experience i (.00995) | (.00029) | i i

! Full-time | -.00066 | ; i i

! Experience Squared | (.00021) | ' ! i

! Dummy: Always i .09424 | -.00577 i i i

! Same Industry ! (.03602) | (.00508) ! i i

!  Dummy: Always ! .23376 | .00353 | ~-.00604 | i

! Union Member ! (.04151) | (.00587) | (.02430) | !

! Dummy: Sometimes ! .01319 ! -.01009 |} -.10790 | i

! Union Member Vo(.04457) L (.00630) ) (.02918) | ]

1 Age i ' ! .01804 | -.00049 |

i ! ' ' (.00726) | (.00017) |

| Age Squared ! ! i =-.00027 | i

i i | i (.00009) | i

! Log Other Income ! ! I -.00273 | i

i | i i (.00420) | i

i Hours Ill (annual) | H ' -.00052 | g

i | i t (.00008) | !

! Dummy: Always H : H .13404 | .00202 H

! Married ! ! ! (.09268) | (.01886) |

i Dummy: Sometimes ! ! ' .13169 | .00741 i

H Married H ! b (.09486) | (.01932) |

! Number of children | ! ! .00722 | d

i i i i (.00605) | i

!  Weeks Employed | ! ! ! | -.02619
! ! ! ! ! i (.00077)
i

i
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Table C. 20

WAGE AND LABOR SUPPLY PARAMETERS FOR SUBGROUP
HIGH SCHOOL OR LESS: RESIDUAL "SYSTEMATIC"
AND AUTOREGRESSIVE COMPONENTS

Residual Systematic Components, WA, WG, HA, HG (Zl)

b c d e

] 1 1 ] 1

I I [} 1 i

b | .11408 | { | i

I (.00968) | i i i

: : : : |

c |} -.00176 |} .00097 | i i

! (.00096)! (.00021) | i |

1 1 I i 1

1 1 1 I 1

d | ! .00639 | .05875 | i

i 1 (.00241) | (.03252) | i

] ! ] 1 |

1 I } ] 1

e ' : I .00063 | .00027 |

H | b (.00022) | (.00007)}

| | | | |

1 ]

i 1
Autoregressive Components WI, HT

WwT HT
: | |
Innovation i .05881 | .02249 |
Variance, ¢ ¢ 1 (.00181) | (.00069)]
= : : :
Autoregression i .18350 | .17432 |
Parameter, v, A i (.02748) | (.02703)}
] 1 1
1 |
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