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Introduction

The problem studied in this paper is how current systems of legis-
lated unemployment insurance (UI) affect the private decisions that generate
unemployment. It has long been recognized that UL may affect the search
strategies of jobless individuals by raising reservation wages, and there-
fore influence the duration of unemployment spells. More recently, theo-
retical research has focused on the connection between UI and tramnsitions
to unemployment, with considerable emphasis on the importance of temporary
layoffs as a type of unqnployment.l Current methods of UI financing, which
effectively subsidize the benefit costs of many employers, have figured
prominently in this discussion. This paper extends research on these
issues 1n two important ways. |

First, in the theoretical analysis, I show that the allocative
role of legislated UL cannot be analyzed separately from factors that de-
termine the demand for insurance. The extent of privately financed UI
prior to the advent of government programs in the 1930's, and of supple-
mental benefit programs today,2 indicate the existence of important in-
centives for firms to provide income for their unemployed workers. Within
a framework implied by these incentives, both the level of benefits that
workers receive while unemployed and the cost to employers of providing
them will affect employment decisions. Specifically, when UI costs are
subsidized, an increase in benefits will increase both the frequency and
the duration of temporary layoff spells. This occurs because UI reduces
the costs of unemployment to workers in terms of the risks they bear, and
also to firms in terms of reduced turnover among valuable workers on lay-
off. A non-subsidized increase in benefits will normally have the opposite

effect, however, Thus, in evaluating the impact of UI on unemployment, it




2
is important to separate the effect of UL subsidization from that implied
by the (legislated) level of UI per se.

In light of this framework, in the empirical analysis I use data
on individuals from the 1975 Current Population Survey to estimate the ef-
fects of UI (and other variables) on transitions to and from temporary lay-
off unemployment. An important feature of this amalysis is that 1 estimate
the value of the UI subsidy to unemployment that is relevant for each indi-
vidual's employer. This estimate is based on the structures of state UL
financing laws, and the results indicate an important, positive impact of
the subsidy on the frequency and duration of temporary layoffs. I estimate
that about one~fourth of the sample's layoffs are attributable to the sub-
sidy. 1In contrast, once the subsidy is controlled for, the level of avail-~
able UI per se has a relatively minor impact on layoffs.

The paper is organized as follows. The next section presents some
empirical foundation for the problem studied here. Section 2 develops a
simple dynamic model that characterizes jointly optimal layoff, insurance
and search strategies in the absence of public UI, and also analyzes the
effects of mandated insurance on these strategies. The empirical analysis

appears in Section 3, and concluding remarks are in Sectiomn 4.

1. Empirical Background

At any point in time, among unemployed workers who have left or
lost their previous jobs, temporary layoffs and discharges dominate quits,
accounting for nearly three-fourths of this category on average.3 Since
quits are the major share of this category who are ineligible for UI under
state laws, it is clear that the large majority of passages from employment

to unemployment are, in principle, compensable. In fact, tabulations of a




3
special questionnaire administered with the May, 1976 Current Population
Survey indicate that 69 percent of permanent job losers had either received
UI benefits or had an application pending. The corresponding figures for
temporary layoffs and for quits were 75 and 41 percent, respectively.

A more disaggregated view reveals large and systematic discrepancies
in average unemployment rates and reasons for entering unemployment by in-
dustry of origin. For example, in Table 1 fully 32 percent of all persons
on temporary layoff were from the construction trades in a typical "low"
unemployment year, but this share declines during a recession. In con-
trast, auto and metals workers experience strongly cyclical unemployment,
and temporary layoffs dominate this pattern. The most important message
of these data, however, is that there are large and persistent differences
among industries in propensities to generate unemployment. How do these
differences interact with the UI system?

In the United States, as in no other country, Ul benefits are
financed by taxes on employers that are related to their history of generat-

ing unemployment. This system of experience rating is highly imperfect,

and it is almost universally true that employers do not pay in incremental
taxes the full value of benefits received by their unemp loyed workers.

This fact underlies the UI subsidy to unemployment; however, some employers
are more heavily subsidized than others. Table 2 reports some characteristics
of the distribution of UI-compensated unemployment and tax liabilities in
1967, based on data collected by Joseph Becker (1972). An important feature
of state programs is that tax rates are bounded, implying that firms with
high average unemployment may consistently accumulate deficits of tax pay-
ments relative to benefit withdrawals. For these firms, the marginal cost

of benefits is zero, since an increase in layoffs can cause no incremental
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4
taxes for firms at the maximum allowable tax rate.

The potential importance of this gubsidy is illustrated in row B
of the table, which shows that in 1967 only about 10 percent of covered
employment occurred in firms whose accumulated past tax contributions were
smaller than benefit withdrawals, yet roughly half of all benefits were
received by their employees. Evidently, firms that entered 1967 with nega-
tive balances due to high past unemployment had higher than normal unem-—
ployment during 1967 as well. 1In fact, as rows D and E show, unemployment
rates for deficit employers averaged about five times the implied average
for positive balance firms. These data indicate extensive cross-—subsidization
of benefit payments within state UI financing systems. Since most firms
with negative balances pay the maximum allowable tax rates, it follows that
the marginal cost of benefits for a large proportion of unemployment is
also heavily subsidized. The empirical issue of whether the incentives
implied by these subsidies have substantially contributed to unemployment
is deferred to Sectionm 3. First, I examine the theoretical effects of
legislated UI and methods of fimancing on the probabilities of entering

and leaving unemployment.




2. A Model of Insurance, Search,
and Layoff Decisions

This section develops a model for analyzing private search, employ-
ment, and insurance decisions. A central feature of the model is a demand

for unemployment insurance arising from the joint incentives of firms and

workers to mitigate employment risks and to maintain the wvalue of job-
specific investments. I show that in the presence of these incentives,
an exogenous, publicly administered, UI program will alter the set of em—
ployment contracts which would exist in its absence, and so will change
the relative costs of employment decisions. In this framework, the model
examines the effects of UI and UI finamcing on (i) attitudes toward em—
ployment risk and their interaction with layoff decisionms; (ii) search
activity and the value of job specific capital; and (iii) the likelihood
of rehire and the duration of unemployment spells.4

The model is essentially an interaction between principle (firm)
and agent (worker). Workers control their search strategies while unem-
ployed, but search effort and the reservation wage are not observable by
the firm. If search effort confers costs (foregone job-specific capital)
or benefits on the firm, then non-observability precludes a first-best
solution for insurance and employment decisioms. In particular, the firm
may partially control worker search behavior via appropriate choices of
wages, benefits, and layoff and rehire probabilities; and so these are
adjusted in light of search strategies. A central result from the point
of view of the subsequent empirical analysis is that while the subsidized (non-
experience rated) component of UL always increases the incidence of unem-

ployment and the duration of temporary layoffs, non-subsidized benefits




6
may decrease the probability of layoffs and their duration. The
magnitude of the latter effect depends on the difference between mandated
levels of UI and the level that workers and firms would jointly agree upon.
The human capital value of a worker to his employer and the search exter-
nality play an important role at this stage. As an empirical matter, this
implies that in analyzing the impact of UL on decisions that generate
unemployment, it is quite important to separate the effects of Ul subsidi-
zation from other behavioral effects of providing benefits.

The theoretical analysis has two stages. First, I outline the
dynamic search strategy of a worker faced with employment risks and who
has some degree of job attachment (a non-negigible rehire probability).
This behavior is then integrated with that of a wealth maximizing employer
to determine Pareto-efficient wage, insurance, and layoff and rehire
strategies. The resulting solution is then displaced by an exogenous
system of UL benefits and implicit subsidies. Throughout, I assume a
stationary economic enviromment in that alternmative job offers for workers
on layoff and demand prices for firms are drawn from fixed, time-invariant

distributions.

2.1. Workers

In any period, a worker may be either employed or unemployed with
a positive probability of rehire to his previous job. Instantaneous utility
is a strictly concave, twice comtinuously differentiable function of in-
come and leisure, u{c, L). In addition to concavity, I will assume that
consumption and leisure are complementary in the sense of Uy > 0. This
condition is sufficient to guarantee a positive income elasticity of

leisure in a static labor supply problem and, as will become clear, it is




necessary for normality in the present case.5 While not working the in-
dividual may sample job offers alternative to the one offering rehire
prospects, and acceptance of these offers is irreversible. The distribu-
tion of offers is G(x), and these yield continuous future employment {com-
mencing from the start of next period)} at a constant wage, x.6 To generate
offers, the worker incurs time cost s of search and offers arrive via a
Poisson process with parameter A. Thus, the probability of receiving an
offer during an unemployed period is As.7 Rehire offers are made at the
beginning of next period, and are umavailable if x has been accepted. Thus,
the worker must decide whether to accept an offer or to wait for possible
rehire to his old job.

To highlight the role of UI, I specify the budget constraint to
require that workers consume out of income; they may neither borrow nor
save. The model may be extended to include self-insuring (saving) behavior
by workers, though this complicates the analysis.8 Finally, I abstract
from hours decisions by assuming that the individual has one unit of leisure
which is enjoyed only while unemployed. With these assumptions, the func-
tional equations describing the value of each state are
(1) U® = Max {u(w, 0) + BV}

P

if currently employed and, if on layoff,

BAs

(2) v¥ = Max {u, 1-s) + gV + 2 u(x, 0) - xv A6}

E,s
where w and b are the per-period wage and benefit flows, £ is the reserva-
tion wage, and B = T%; is a discount factor. The value of proceeding opti-

mally from the beginning of next period, V, is not equal to U" because the

worker may be recalled to his old job, which I assume is acceptable (Ue>IP).
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Calling the rehire probability ¢, the worker faces a future lottery with

payoffs U° and Uz, S0
g
(3) v o= ¢U% + (1-4)U".

By comstruction, U€ and Ul take stationary values through time. Note
that in this simple framework the probability of future re-employment is
independent of the current state.

The necessary conditions for an optimal search strategy are that

s and £ solve

o

(4) uz(b, 1-s) = %%—f u(x, 0) - Vv dG(x)
£
&) u(g, 0) = rv.

Thus the marginal gain from search intensity equals the marginal utility

of leisure, and the utility of £ equals the flow value of continuing with

the current employer. Letting J(§) =1 - G(E), applying the envelope theorem
in (4) and (5) and using (1), (2) and (3) yields

u AJ(E) (1-¢)Buy (b, 1-8) r(1-¢)u, (b, 1-s)
12 1 ' 1

(6) s = + <Q; g = >0

where K = 1-8 + B(1-4)AsJ > O converts flows into expected present values.
The effect of benefits on time devoted to search has a direct labor supply
effect because current benmefits are higher, and also a capitalized effect
of expected future benefits. The effect on labor supply of a change in
current benefits depends on the sign of U .3 hence the assumption of com-—
plementarity. As usual, anticipated future UI increases the value of con—-
tinuing in unemployment, V. Therefore, benefits reduce search effort and

make workers more selective among alternatives. Inspection of (6) also




reveals that the magnitude of these effects is positively related to the
probability of experiencing future unemployment in the current job, 1-¢.

Similar derivations for the recall probability yield

s _
o S MEEE-UT) g0 r (u® - vt

¢ Ku,, $ Ku (g, 0)

>0

)

so a greater rehire probability also reduces search effort and makes
workers more selective. These comparative dynamics, in conjunction with
(1)-(5), characterize worker behavior, which is to be integrated with

that of employers.

2.2. Decisions by Firms

Given this behavior by workers, firms must choose conformable wealth
maximizing strategies. I assume that these strategies are Pareto-efficient
in the sense that they maximize the sum of the returns to an employment
match for worker and employer: for any given profit flow to the firm,
the value received by workers must be maximized (or comversely). The
problem of firms is to choose a triplet of controls c = {w(p), b{p), p*}
where w(p) and b(p) are the wage and benefit rates which hold when state
of nature (price of output), p, is realized, and p* is the critical level
of price at which layoffs commence. These fully reflect the state of
demand and are drawn from a fixed distribution F(p). To isolate a repre-
sentative worker, I assume no interdependencies in production and that the
value of the ith workers product is pdy if employed. For techmological
reasons not given expression here, I assume that labor is used in indi-
visible units.9 Without loss of generality, I set q = 1.

The worker's behavior is partially controllable through choices

of w(p) and b{p), so it is important to specify the supply conditions for
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these payments. UI has two components, the level which would be supplied
privately, bf; and the level required by law, bg' Because workers hold

a large proportion of their wealth as illiquid human capital, employers
are assumed to have a comparative advantage in providing income insurance
via their access to the capital market. Despite this advantage, insurance
is not costless. The per dollar cost of private UL benefits is 1 + Op
where ag > 0 is a loading introduced to reflect the fact that a large
share of employment risk is non-diversifiable, and hence non—insurable.l0
The cost of public benefits is 1 + ag. Empirically, the structure of
current UI financing guarantees that ug is rarely as large as zero, and
it is this negative loading in the marginal cost of public benefits that
underlies the UI subsidy to unemployment.

Given this structure, the value of the firm's employment strategy

to the worker is

(8) V = Max I* {uw(p), 0) + BVIdF(p)
P
p* »
+ [ {u®(@), 1-s) + BV + BAs | ﬁx’r—o)- - V dG(x) }dF(p) .
0 £

and the value received by the firm is

(9) 7 =Max [ {p - w(p) + 87} dF(p)

P*

P*
+ f {-bg(p) (1+ap) - b, (1+ o) + (1- asJ(g))pr} dF(p)-
0

In (9) w represents the expected capital value received by the firm if the
emp loyment relationship continues. This rent from job or individual spe-
cific human capital plays an important role in the analysis, since it is

lost if the worker accepts an alternative offer. Various contractual forms
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-—for example vested pensions, bonds, or positively inclined wage pro-
files—-may serve to shift some of this cost to workers, but with borrow-
ing constraints and concave utility a first-best solution is not attainable.
(For a detailed discussion, see Lazear 1980.) Here, I abstract from other
dimensions of contracts and concentrate on the iteraction between UI and
the externality created by search.

A Pareto-efficient employment-compensation strategy maximizes (3)
for any value of (9). Associating a multiplier ¢ with (8) and invoking the

envelope theorem yields a necessary condition for setting w(p):
(10} uy w(p), 0) = -8/(1-n) = 6%

where

- -XBJfE) g(E)sr F(p*)A8TI(E)
e [T ) L S

Similarly, if UI benefits, bf, are positive:
Y12
(1D uy (b(p), 1-s) =-5*{1+ta+—= ARJ(E)n}
u
22
where b(p) = bf(p) + bg' Combining (10) and (11) yields the necessary con-

dition for wages and privately optimal UI

=1+ o, +

(12) ul(w, 1)) £ uzz(b, 1-s)

AJ(E)BT .

Condition (12) plays an important role in the subsequent analysis.
It equates the worker's rate of substitution in consumption across the
two relevant states (e, %) to the net marginal cost of allocating income
across states. The appearance of the last term on the right 1s important,

since it represents the marginal effect of UL in reducing the expected loss




12
from a dissolved match. It is the worker's labor supply response to a
change in this period's UI (u12/u22) times the firm's expected cost
(MJ(E)BT). If leisure is a normal good so that greater income reduces
time allocated to search, then the optimal benefit level depends positively
on the value of the worker to his employer. Therefore, with = > 0, UI plays
a dual role in the optimal contract: it insures risk by reducing the
variation in marginal utility of income across states, and it provides a
disentive to search for offers whose acceptance implies the loss of job
specific assets. The latter function of UI is clarified if we consider

the case where £ and s are controllable by the firm. In that case, & and

s solve
%" v, b, 1-s) = & J’g uCx, 0) - £(V + u (W, O)T) dG(x)
6" u(g, 0) = r(V + u;(w, O

which differ from (4) and (5) by the appearance of uqm. Thus, in the first-
best solution the search strategy depends on the joint return, in units of
utility, of continuing the employment relationship.ll Consequently, in the
worker's private decision s is set too high, and £ too low, relative to 4")
and (5'). Of course, in the first best contract the last term of (12) does
not appear, and so UL solely insures employment risk.

The critical price for entering or remaining on layoff, p*, is

similarly derived. After some rearrangement, it is

1

m {u(w, 0) - u(b, 1-s)
l »

(13 p* = w - bf(1+-af) - bg(l+—ug) -

~asp [ BB gy @ O @)
3
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The lipnear terms in w and b are easily interpreted as elements of the
marginal cost of employment, though they are endogenous. The bracketed

2, plus the firm's ex~-

term is the utility risk faced by a worker, vt -v
pected loss from a layoff, AsJ(£)Bm. This sum represents a joint cost to
firm and worker of expanding the set of layoff states at the p* margin.
Surprisingly, the form of this expression, in contrast to (12), does not
Nevertheless,

depend on the controllability of s and £ by the firm. /the layoff probability
is directly affected by the search externality. To understand why this is
true, consider a small increase in T which leaves the total return to worker
and firm fixed, i.e., V' + uln' = (), This reallocation does not affect s
and £ if they are controllable [see (4') and (5')], but when they are not
s increases and £ falls [see (4) and (5)]. Part of the effect on s is
internalized via (12), but the decline in £ increases the cost of a layoff
to the firm. The layoff probability is therefore reduced. The formal
analysis of this point is appended, where I show that an increase in the
firm's share of the return generates dp* = 0 if s and £ are controllable,
so only jointly efficient layoffs occur, but dp* < 0 otherwise. Therefore,
when the worker's search strategy depends only on his private returns,
the optimal UI benefit level is increased, while the probability of enter-
ing unemployment is lower and the rehire prdbability higher than otherwise.
Adjustments on these margins are made in an effort to protect firmspecific
assets, and they are larger the greater the value of those assets to the
firm.

This analysis of private UL inceutiﬁes is important to an under-
standing of the interaction between public UI and the private decisions

which generate unemployment. Govermment programs effectively set two param-

eters via legislation: bg’ the mandated level of benefits, and ag, the
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implicit subsidy per dollar of bg' To this point we have assumed that bg
is not a binding constraint on decisions, yet this is not gemerally true
in practice. Only a small portion of all employment contracts are
covered by private, supplemental UL (SUB) plans. This is not surprising,
since with ag > ag firms have no incentive to exceed the public level un-
less that level is less than what would have been offered privately. Evi-
dently, the constraints implied by UI legislation are often binding on
contractual agreements, and thus will affect layoff decisionms.

When bg exceeds the level that would be agreed upon, the marginal
value of benefits falls below their private cost, and so an inequality
holds in (12). In either case, equation (13) determines p* so the utility-

constant effect on p* of bg is (noting that (4) and (5) hold for the

worker's search strategy)

v, u(b, 1-s) ' _ v _ '
Pyt oy @t D - (I+abe - (14 a) - ABI(E)TS

u, ., (w, 0)
S
ul(w’ 0)

where AU = Ue—-Ul and b' = béi-b;. Substituting for s' from (6) this may

be written

. ul(b, 1-s) U, ,
(14) P, = {w - (I+ag) - EEZ- ABJ(E)w}bf
u, (b, 1-s) u,, (w, 0)
oy - (e - 212 apyegymd + L v,
’ v y) u, W, 0

In evaluating this expression, there are two relevant cases to consider.

The first is b. > 0, which corresponds empirically to an explicit or im-

f

plicit firmoperated SUB plan. In this case where the firm offers UL above
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the mandated level, equation (12) holds since bg is a non-binding con-
straint. The first term in (14) vanishes because of this optimality con—
dition. In the second case, the legislated level of benefits exceeds
what worker and firm would agree upon, and the value of UL falls below
its private cost. Private bemefits are zero and the first term again
vanishes. This leaves the second bracketed term as the direct effect of
an increase in bg.

Consider the case where bf > 0, so a SUB plan operates., Total
benefits are b = bf + bg’ and holding b fixed a $1 increase in govermment

benefits generates an exact quid pro quo for private ones. Additionally,

an increase in bg generates an infra-marginal subsidy of Qg - “g’ which in-
creases the relative value of unemployment and encourages layoffs. Formally,
solving for the utility-constant change in the wage in the case of bf >0

and using (12) yields

' Gf - o
(1s) Py = 5
1+ R{—2 £(p%)
ul (w, 0) 1- F(P*)

where R > 0 is the Arrow-Pratt measure of absolute risk aversion. The ex-
pression carries the sign of ®p = Gg’ so the infra-marginal subsidy increases
the layoff probability. Because firms have fully optimized on the income-
insuring and job search dimensions of UI when bg > 0, the effects of the

worker's search intensity do not appear in (15). So, when private benefits

are positive the only effect on unemployment is due to the subsidy. How-

ever, for any given per dollar subsidy, the impact of UL on p* is smaller
the larger is the marginal risk borne by workers (AU), the greater the costs
of risks R, or the greater the hazard d log(1-F) /dp*. In effect, workers will

pay a risk premium to avoid layoffs, which increases the cost of changing
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the layoff probability and dampens the incentive effect of UI.
The altermative, and possibly more common, case is bf==0, S0 man-
dated UI is a binding comstraint on employment decisions. In this situa-
tion, bL.=0 and the inequality holds in (12). Again solving for the

£
utility constant change in the wage yields

*
ul(b, 1-3) Uiy AU £(p™) ul(b,l-s)
' ¢ u G 0 4y, ABI(E)m - (1+og)} + R g (w, 0) TEG® T, W, 0)
(16) p*' = 5 .
b Ly r—tT_} £
ul(w, O)J 1-F(p*)

The denominator of (16) has the same interpretation as above, while the
numerator shows two effects on employment decisions. The second term re-—
flects a simple substitution of benefits for wages in employee compensation.
This reduces the risk premium demanded by workers facing uncertain employ-
ment, and so reduces the cost of layoffs. The first term reflects the rela-
tive supply and demand conditions for UI. Since the marginal cost of public
benefits is rarely as large as unity, this term will also be positive if
marginal utility of consumption is greater when unemployed and if the net
future value of the worker to his current employer is non-negative.l2 In
the extreme case of ug = -1, so that there is no experience rating, this

term is just the marginal private value of benefits

ul(b, 1-3) Uy g

17 m = ul(w, DR oy ABT(E)™

which combines the value of an extra dollar of UI to the worker and the
value to the firm of reduced search. Both of these values encourage unem—
ployment. At the other extreme, if firms are forced to pay larger benefits
and to finance them from their own resources (af = ag), then this term is

negative, and so unemployment is discouraged.
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More generally, both of these incentives will operate in the con-
strained case, and the direct effect of UI will be smaller than in the un-
constrained case. To see this, define m* as the desired marginal value
of UI in the absence of the constraint, i.e., m*¥ = 1 + Age Then the first

term in the numerator of (16) is simply

*

18 - + m-
(18) a, +m-m

e
where m is defined by (17). Since m- m* < 0 with overinsurance, expression
(18) indicates offsetting effects of UL. The pure subsidy, a - ag, is the
same ag in the unconstrained case and it encourages both layoffs and longer
average duration of spells. The non-subsidized effect, however, increases
the cost of unemployment and reduces layoffs. Both of these incentives
may operate, but this analysis suggests that the marginal impact of UL on
employment decisions will be largest when the discrepancy m-m* is small.
This is more likely when the firm-specific value of workers, w, is large
since this value increases the relative demand for UIL. Therefore, in
terms of traditional categories of unemployment, we may expect that the
incentive toward unemployment is greatest for temporary layoffs, since
these imply the existence of firm-specific assets by definition.l

This analysis implies three related points that are important in
evaluating the empirical impact of UI on unemployment. First, and most
obviously, it is important to separate the UL subsidy from the level of
benefits per se. With regard to the subsidy, all one can reasonably hope
for is an estimate of the firm's cost per dollar of public UL, 1 + o
while ag is unobserved. Even with full experience rating in the usual
sense (o = 0), an increase in benefits may either increase or decrease

g

unemployment. This is because the effect a. + m-m* is unsigned, while
f
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the reduction in consumption risk caused by UI will encourage layoffs.l4
Controlling for the effect of imperfect experience rating must reduce
the partial impact of benefits, however. Second, it is important to dis-
tinguish the effects of UI on transitions both to and from unemployment.
For temporary layoffs, UI subsidization increases the probability of being
laid off and prolongs spells, but little is known about the magnitudes of
these effects. Third, it is important to distinguish permanent and tem-
porary layoffs as states of unemployment. The overinsurance effect of
legislated UI should be strongest for potential spells that would end in a
job change, and so fully experience rated UL may inefficiently reduce turn-—
over by reducing permanent laycffs. The subsidy softens this effect and
encourages unemployment, which may be a point in favor of imperfect rating

given any level of benefits. The first two of these points are addressed

in the empirical analysis while the third is left for future research.
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3. Empirical Analysis

The empirical analysis of UI effects on unemployment utilizes a
single cross section of individuals from the March 1975 Annual Demographic
File of the Current Population Survey (CPS) (described in more detail below).
As above, the assumption of stationarity is maintained, and I adopt the follow-

ing econometric framework to analyze transitions to and from layoff unemployment.

In ;-sample éf full time labor fo;ce pér£1cipan;s,a worker's cur-
rent status may be categorized into one of three states: employed (e),
on temporary layoff (%), or unemployed without prospect of recall to the
previous job (n).15 Workers may transit from e into £ or n, from & into
e or n, or from n into e. For simplicity, I maintain the framework de-
first-order

veloped above and assume that transitions among these states are)markovian,
i.e., that the probability that spell of type k1 ends at length S in a
transition to state k2 is independent of S.16 Denote these constant
hazard rates as hj(kl, kz) for the jth individual. Thus, for example,
hj(e, 2) is the hazard from employment to temporary layoff.

The CPS reports the duration of unemployment spells in progress as
of the sample period. However, to the extent that workers in state n
transited from temporary layoff (hj(z, n) > 0), their reported durations
overstate time spent in n. I therefore concentrate on temporary layoffs
and seek the probabilities that an individual is either employed or im the
Tth yeek of a layoff spell. Denote the mean lengths of employment and layoff

spells by m, = (hj(e, ) + hj(e, n))_l and m., = (hj(E, e) + hj(i, n))-l,

je i%
and the probability that an employment spell ends in a layoff by nj(e, ).
Then, in a sample of individuals either employed or on layoff, the conditional

.probability of observing person j on layoff is simply the proportion of

total time in e and & that is spent in £ (Cox, 1962):
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ﬂj(e, z)mjg hj(e, L)

(19) P.(%]e or &) = = -
mje + wj(e, L)mjl hj(e, L) + hj(lj )

h|

where wj(e, L) = hj(e, E)mje and hj(z, +) = hj(z, e) + hj(l, n) is the
total transition rate from temporary layoff. With constant hazards, it is
well known that the density function of completed spell lengths must be ex-—
ponential.17 Thus, letting Ajz(S) be the cumulative density of layoff spell
durations (the probability that a spell ends prior to lemgth S), the proba-

bility of observing the TFD week of a layoff spell 1518

1 - A, (T)
(20} ., = P.(zle or &) - - 1r
ch ] mjg

hj(e, 2) hj(l, +) exp[-T hj(l, )1
hj(e, L) + hj(z. ) :

Therefore, if person j is in the TtR yeek of a layoff, (20) is j's
contribution to the sample likelihood function. If j is employed, how-
ever, duration is not observed and so the contribution is simply

hj (R«: *)

(21} g = .
3 hy(e, &) +h, (2, )

Functional forms for the hazards will close the statistical model.

These must be non-negative, and I adopt the parameterizations

22 Y = %
(22) hj(z, ) = exp {xj 8}

h,{e, &) = €
3(e ) = exp {Xj 8-}
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where Xj is a vector of exogenous variables assumed to affect transitions
and the 8 are vectors of unknown parameters. The likelihood function de-
fined by (20), (21) and (22) is globally concave, and so standard algorithms
(e.g., Newton-Raphson) are effective. The model identifies the total im-

pact of X, on the unemploymént probability as the combination of effects

i
6% - o% (in effect, a logistic given (19) and (22)), and the layoff hazard,
el, from the empirical distribution of incomplete spell lengths. Note,

however, that 9® estimates the effect on transitions into temporary layoff

only, while 92 may include transitions to state n as well as recall and

search behavior.

The Data and Imputation Procedures

The sample studied here was restricted to individuals who were
full time-full year19 laﬁor force participants, between the ages of 20
and 65, whose most recent employer was in one of 29 two-digit SIC indus-
tries. These included all manufacturing industries plus trade, construc-—
tion, and mining.zo Since variation in state-specific UL variables is
fundamental to the analysis, individuals were only included if their state
of residence could be exactly identified. The CPS aggregates state codes
for smaller states, and so these observations were excluded unless
residence could be established on the basis of SMSA., In additiom, only
states that use the benefit-ratio or reserve-ratio methods of experience
rating (described in the appendix) were included. The resulting sample

consisted of 7,806 individuals from 19 states.21 Of these, 555 or 7.1 percent
were on temporary layoff. Since the economy-wide temporary layoff rate was only
about 2 percent in 1975, it is clear that this sample faces larger unemployment
risk than the genmeral population. A summary of these data appears in Table 3.

I focus onm two UI variables as determinants of employment status:
the ratio of potential UI benefits to after tax weekly earning--the benefit re-

placement ratio——and the amount of benefits\that are subsidized by methods of
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of financing. The former variable is common in empirical work on VI,
whereas the latter requires some discussion. Let 4 be the proportion of
an individual's UI benefits for which his firm is liable——the degree of
experience rating.22 Thus 1-32 is the proportion subsidized. In addition
to this financing subsidy, UI benefits are not normally subject to income
taxation,23 which increases the value of UL relative to wages. As shown
by Feldstein (1976), this combination of financing and taxation effects

leads to the marginal UI subsidy to unemployment for person j

1 n
bj (l-tj - a)

where tj and b:.| are the marginal tax rate and (weekly) benefit amount.
Therefore, in order to impute a UI subsidy for each observation, we re-—
quire information on poteﬁtial benefits and taxes in addition to an esti-
mate of the degree of experience rating for each person's employer.

For each observation, benefits and taxes were imputed from retro-
spective information on employment and earnings in the previous year and
on family structure. Tax rates are the sum of state, federal, and social
security taxes, while benefits are derived from UL qualifying provisions
in each state. Due to the vagaries of state UI and tax laws, the imputa-
tion procedures are complex; a listing of the relevant computer program
is available on re.quest.24 The mean value for the replacement ratio of .56

means that for a typical individual, UI would replace 56 percent of weekly
consumable earnings.

This leaves the degree of experience rating, a to be imputed. In
this paper I concentrate on the benefit ratio and reserve ratio methods of
accounting because they are the most common {accounting for over 80 percent
of covered employment) and because their structures are easily summarized
for empirical analysis. These methods share two general characteristics

which limit experience rating: tax rates are bounded from above and interest
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is neither charged nor credited to employer accounts. Technical aspects of
experience rating accounting are developed in Brechling (1981), Topel and
Welch (1980), and Topel (1981). Here, we outline essential features and
relegate derivations to an appendix.

Assume that each employer possesses a long run average unemployment
rate, U, representing his average annual propensity to generate benefit pay-
ments. In a steady state, if the employer's tax contributions are to equal
benefit payments then there must exist a tax rate, t*, such that T*W = By
where W is the legislated taxable wage per employee and B is Ul benefits ex—
pressed at an annual rate. Therefore, in order that u be "sustainable" by a
financing system, it must lie in an interval defined by the state maximum

and minimum tax rates: ] = [Tmin W/B, T W/B]. If p is outside

[umin ’ umax

this range, then the employer pays Taax °F Tmin and tax contributions do not

balance benefit withdrawals. Small changes in layoff behavior have no tax

consequences in such a case, so there is zero experience rating. Empirically,

allof 1., ., T , B, and W vary across states. Some calculated values of
min® "max

u and u are shown for a representative sample of 5 reserve-ratio and 5

min max

benefit-ratio states in Table 4. Others are appended.

if
In contrast, if u lies in the range [umin’ umax] then taxes are

normally sensitive to layoff behavior. I define the degree of experience

rating, E(u), as the ratio of the present value of incremental taxes
caused by an increase in layoffs to the value of UL received by workers.
Normally, these taxes are spread over time and, because of the failure
to charge interest, only the nominal value of UI benefits is repaid in
future taxes. é(ﬁ) therefore depends on the speed of tax adjustment in
response to a change in layoff behavior, and state systems vary in these
dynamics. Technical details of tax dynamics in response to transitory

and permanent changes in layoffs are appended, but the relevant aspects
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aspects of a(u) may be summarized by reference to Figure 1 and Table 4.
Figure 1 illustrates the marginal cost of bemefits as a function of u.
Experience rating is positive only between Woin and Woax® and in a typical
state rated firms are charged about 80 cents in taxes for each dollar of
incremental benefits.25 The cross-state variation in the degree of experi-
ence rating for rated firms and the range of equilibrium unemployment rates
that are rated provide the leverage needed to identify the empirical effects
of UI subsidization.

Given a(u) in each state, precise imputation of the subsidy re-
quires information on p for each person's employer. This is obviously un-
available, but we do know the monthly UIl-compensated unemployment rate at
the two-digit industry level, and the CPS reports the two-digit classifica-
tion of each person's most recent employer. This informatiom is used as
follows. Assume that the industry average of p is well approximated by

the two-digit mean, 51.26

The larger is Ei’ the greater the potential for
within-industry variation of p across individuals. I assume that the within-
industry density of u, fi(u), is triangular with base proportional to the
mean: Aﬁi. Thus

Wli a- l—é: (u - ‘—‘1))’ weQis U, (1+20)
(23) £,0m) =

1 1 - -
‘}\—ﬁ;(l—_xrq(u_ui))’ ue(ﬁi(l"k)s ui)-

The expected degree of experience rating for persom j in industry i is
imputed using density (23) and d4(u) for each state. There are therefore
29 x 19 = 551 separate state—industry cells for the imputation. A value
of A = 0 agsigns point mass at ﬁi’ and so each worker in i would be
assigned a(ﬁi) in his state. Larger values of A assign positive mass to

values of y different than ﬁi, so imputed experience rating may be positive




a(u)

Umin Umax

Fig. l.--Marginal Cost of a Layoff Relative to Charged Benefits,
Reserve Ratio and Benefit Ratio States.

TABLE 4

EXPERIENCE RATING PARAMETERS FOR ILLUSTRATIVE STATE PROGRAMS, 1975

Experience Rating

Method Ynin a(u) “max
Califormia R.R. 0.9 .58 3.8
Connecticut B.R. 0.8 .83 7.0
Florida B.R. 0.0 .99 6.2
Indiana R.R. 0.0 .91 4.3
Maryland B.R. 0.8 .83 4.1
New Jersey R.R. 0.9 .74 5.3
New York R.R. 1.5 .71 5.3
Pennsylvania B.R. 1.1 .83 4.1
Rhode Island R.R. 3.0 .49 5.1
Texas B.R. 1.5 1.14 6.5
Notes: U in and U ax are calculated using maximum and minimum tax rates

in effect and the state ratio of average weekly benefits to average
weekly taxable wages. The data are from Handbook of UI Financial
Statistics (1978), Comparisons of State Unemployment Insurance Laws,
and unpublished data. R.R. denotes reserve ratlio accounting, and
B.R. denotes benefit ratio.
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when W is not in [umin’ umax]' Table 5 illustrates cross-industry dif-
ferences in the replacement ratio and the imputed subsidy as a proportion
of weekly earnings. The reported values for the subsidy are based omn a
value of A = .25, which implies a within-industry standard deviation of u
of about 15 percent of the mean. This value yielded the best overall fit
in the estimation procedure, and the results reported below are based on it.
As in Table 2 above, industries with more unemployment (e.g., apparel) have
less experience rating since more of fi(u) lies outside the rated interval.
In fact, in the last three industries of the table, the imputed subsidy ac-
counts for more than 80 percent of the after-tax value of UI. While this
illustrates that high unemployment industries are more heavily subsidized,
it reveals nothing about the causal effect of UL on unemployment, which is
our main concern. To get at this problem, we will exploit the variation

in experience rating across individuals within an industry that is generated

by differences in state experience rating parameters.

Estimation
In estimating the model, the weekly UL subsidy is measured as a

proportion of the wage,

1-t,
j 3

b

‘—J-}(l -3,
so the only variation in the subsidy that is independent of the replacement
ratio is caused by experience rating, ﬁj. Including both of these variables
in the specification therefore offers a strong test of the importance of ex-
perience rating, and also allows for independent effects of the level of UI.
To account for the fact that high unemployment industries have lower average
experience rating by construction, I estimate the model with fixed industry

effects on the hazards. Thus Xjel = Zjek + ai where aﬁ is an industry effect

i
on the probability of leaving layoff. The employment hazard is specified




TABLE 5

MEAN VALUES OF THE REPLACEMENT RATIO AND IMPUTED SUBSIDY * WEEKLY
WAGE: SELECTED INDUSTRIES

Industry uia “max‘:uib Repézziﬁent Subsid%a;egeekly
Wholesale Trade 1.82 0.0 .600 .328
Machinery 1.92 1.0 .565 .318
Chemicals 1.96 0.0 .545 .317
Retail Trade 1.99 1.3 . 602 .273
Primary Metals 2.43 0.6 514 .230
Electrical Machinery 3.10 6.5 .594 294
Fabricated Metals 3.31 5.5 .570 .270
Automobiles . 3.88 17.3 .515 .253
Food 4.73 38.6 .555 .356
Misc. Manufacturing 6.77 89.4 .622 .607
Apparel 7.65 82.0 .654 <566
Construction 8.33 82.1 L 490 - 420
Total (all industries) 19.7 .561 .310

8calculated from average monthly UL compensated unemployment rate
within industry, 1972-1974. Source: U.S. Department of Labor, Unemploy-
ment Insurance Statistics, various issues.

bWithin industry proportion of individuals for whom u is greater
than Uoax in state of residence.

cImputed using A = .25 in density (23).
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conformably. Differences in levels of exogenous variables across indus-
tries (including the subsidy) are captured by the fixed effects, and so

only within industry variation in Zj is used in estimating Be and 81.27

For purposes of comparison with previous results (e.g., Feldstein
1978) the first specification of the model ignores any information on ex~
perience rating. Thus, all UI effects are summarized by the replacement
ratio, and so the impact of this variable will reflect the average degree
of subsidization of UI in addition to any independent effects of the bene-
fit level. Indeed, the estimates in specification A of Table 6 show a strong
positive effect of UL on unemployment. The dominant share of this effect
is due to an increased probability of entering layoff unemployment, and the
point estimate of 1.82 implies that the probability of entering layoff is
unit elastic with respect'to benefits (at means).28 In fact, the effect
of the replacement ratio on transitions from temporary layofif is of the wrong
sign. Nevertheless, at means the estimate in column (4) implies that a 10
percent reduction in the benefit level would eliminate about (.112 x .56 x.1)/
.071 = 8.8 percent of all observed layoff spells in this sample, and the
effect is highly significant. For comparison, Feldstein's (1978) estimates
imply a reduction of 5 percent of all spells in his more heterogeneous
sample. I have allowed for various non-linear effects of the ratio via
quadratics and linear splines, but the results are not materially affected.

The effects of other exogenous variables in model A are fairly self-
explanatory. Since the usual statistical determinants of earnings are con-
trolled for in the specification, the coefficient on the weekly wage might
be interpreted as the effect of unobserved compomnents of individual- or
job-specific productivity. There is no evidence, for either transition,

that unemployed workers are less productive on this account than their em-—

ployed counterparts. This is not too surprising, since most of these people
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will return to their old jobs. The effects of age and education, however,
are strong: A 25 year old is about 50 percent more likely to be unemployed
than a 40 year old (wage constant) and an extra year of schooling reduces
unemp loyment by over half a point.29 Again, these effects are concentrated
on the probability of entering layoff. Finally, there are no important effects
of race or sex on unemployment rates, though males do appear to have somewhat
longer spells. These results are not sensitive to changes in the specifica-
tion of UI effects, and so they will not be referred to below.

The imputed UI subsidy to unemployment is controlled for in model B.
Interestingly, the total effect of the replacement ratio declines by over
60 percent from model A, and is no longer statistically significant.30 In
contrast, the subsidy has a powerful independent effect on the layoff unem-
ployment rate. The average subsidy is equal to 31 percent of the weekly
wage, and so the point estimate implies that the subsidy accounts for
.070 x .31/.071 = 30 percent of the sample's layoffs. In other words, if
the subsidy were entirely elimipated, the layoff rate in this sample would
fall by more than one fourth. Of course, the pooled estimate implies that
the hypothetical elimination of the subsidy would have a larger impact in
high unemployment industries. Thus, in Apparel, layoff unemployment would
fall by nearly four points from a level of 12.54, while in Primary Metals
the impact would be only 1.6 points from a level of 7.4. This occurs be-
cause, though Primary Metals is cyclically volatile, its average level of
unemp loyment is fairly low, so that experience rating is more relevant.

The effects of the subsidy on the probabilities of entering and
leaving layoff are also of the expected signs, though they are only slightly
larger than their standard errors. Sixty-two percent of the total effect
is due to increased transitions from e to %, while the point estimate of

-.402 in layoff transitions implies that the average level of the subsidy
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lengthens spells by about 1.3 weeks. Again, the effects will be larger
in poorly experience rated industries.

Local labor market conditions may play an important role in layoff,
search, and rehire decisions, and may affect the results for two reasons.
First, an examination of state UL laws reveals that rapidly growing
areas tend to have less liberal criteria for determining benefits, and

so their replacement ratios may be lower on average. Second, experience

rating may be strongér in these states. For example, Texas is widely re-
puted to be a "strong" labor market, and rated employers pay $1.14 per
dollar of benefits in that state, considerably above the average. 1 there-
fore attempt to control for local market conditions via a measure of the
private, non-agricultural employment growth rate in an individual's state.
These are annual rates of change imputed from quadratic trend regresssions
for each state. The results of including this variable are shown in Table 7.

Rapidly growing states have fewer layoffs, which is again attributable
to the probability of entering layoff. At means, a one percentage point in-
crease in growth reduces the layoff rate by about .5 points. Most im-
portantly, controlling for local market conditioms reduces the total im-
pact of the replacement ratio by more than 25 percent in the specification
that ignores experience rating, and by more than half when the subsidy is
controlled for. The effect of the replacement ratio in model B is negligible.
Tn contrast, the effect of the subsidy is not materially changed from
Table 6, declining by only about 8 percent. Therefore, when local market
conditions are ignored, the impact of UI is overstated, but this bias falls
mostly on the replacement ratioc and not on the UI subsidy.

In terms of the theoretical discussion, these are important results.
Since benefits have only minor effects on layoffs, net of the subsidy, it

appears that the level of UI is not a binding constraint with respect to
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temporary layoffs. In other words, changes in benefit levels affect tem-
porary layoff unemployment only to the extent that they are subsidized, and
have no other direct effect on employment decisions. Therefore, without

changing benefit levels for unemployed workers, a sipnificant reduction in

layoff unemployment may be achievable by implementing more complete ex-
perience rating. {For a discussion of possible reforms in experience rating
accounting, see Topel and Welch (1980).] In addition, since Ul is (normally)
a self-financing system, such reform would reduce total benefit costs and
hence the average employer tax rate required to finance benefits. A re-
duction in benefits holding experience rating comstant could achieve
similar effects on taxes and unemployment, but at the cost of less insurance
for unemployed workers. And a reduction in benefits could achieve these
results only because Ul ié subsidized.

Summarizing the empirical results of this section, the analysis
has found that: (i) There is a strong positive assoclation between the
probability that an individual is on layoff at a point in time and the pro-
portion of his after-tax earnings that are "replaced" by UIL. This effect
is due to an increased probability of entering unemployment, rather than to
(more traditional) UI effects on the duration of spells. (ii) This effect
of UIL on transitions is reduced when local labor market variables are con-
trolled for, so part of the relationship between UI and layoffs is explained
by the empirical fact that benefits tend to be lower in strong "loeal"
markets. (iii) The remaining effect of UI on temporary layoffs is explained
by the experience rating subsidy. The subsidy increases the layoff unemploy-
ment rate via positive effects on both the probability of initiating a
spell and on spell duration. A non-subsidized increase in UI would have

only negligible effects on layoff unemployment in this sample, indicating
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that UI may not be an important constraint on employment decisions for

workers subject to temporary layoff.

4, Summary and Concluding Remarks

The majority of employer-initiated spells of unemployment involve
the payment of UI benefits. In the theoretical discussion I showed that,
in general, the effects of these legislated payments on uﬁemployment
depend on more than just methods of UI financing; the interaction of the
UL system with the private, joint demand for UI by workers and firms may
also play an important role. I therefore distinguished the subsidized
and non-subsidized components of UI. Both of these will affect layoff
and rehire decisions, and probably with opposite signs if UI is a con-
straint on contractual agreements. Thus, even the sign of the total UI
effect on unemployment is an empirical question.

The empirical analysis focused on two basic issues related to
these points. First, I decomposed the total impact of UL into a subsidized
component and one that depends only on the level of available UL. Second,
1 further decomposed these effects into effects on the frequency of layoff
spells and their duration. Concentrating on temporary layoffs, with re-
spect to the first issue the results imply that the UI subsidy accounts
for nearly the total impact of UL on layoffs, while the benefit replacement
ratio has a negligible impact once the subsidy is controlled for. With
respect to the second issue the results are more tentative, but they in-
dicate a positive impact of the subsidy on the probability of being laid
off and on the duration of spells. Together, the results suggest that
the impact of UI financing methods on unemployment may be as important as
the more widely studied effects of UI in the search decisions of job-changing

individuals.
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This analysis may be extended in several ways. First, I focused
in this paper on a particular year of C.P.S. data {(1975). This was a year
of weak aggregate demand, and theory indicates that the impact of UL will
be strongest under such conditions (which affected my choice of that year).
My simplifying assumption of first-order Markov transitions may also be
sensitive to these data (see Flinn and Heckman 1980). It is therefore
important to extend the analysis to other years and other, possibly
longitudinal, data, particularly in light of the documented decline in
experience rating over time (Topel and Welch 1980). Second, I focused in
this paper on temporary layoffs as a state of unemployment, both as a
matter of convenience in the statistical analysis and because the role of
the UI subsidy should be most relevant for temporary gpells. Transitions
to (and from) permanent layoff should also be affected by UL however,
especially since the constraint of employers paying benefits is more likely
to be binding. UL may actually reduce the incidence of these spells.
Finally, an analysis that includes other methods of experience rating than
the reserve— and benefit-ratio systems would be useful, as would be a more
refined and precise estimate of the size of UI subsidies for individual
employers. TFor example, most states have a variety of tax schedules that
depend on the condition of the state UL fund. In my approximations to cost
schedules I assumed that firms expect these schedules to remain fixed.
Otherwise, if the relevant parameters change through time, expectations
of tax liabilities depend not only on the firms own decisions, but also on
the dynamics of state-wide unemployment and the expected decisions of those

who administer UI funds.




TECHNICAL APPENDIX

1. The effect of the search extermality on the layoff probability.
The marginal condition for p* is given by (13). Consider a
change in the rent received by the firm 7' > 0. Then v' = ulﬂ' holds the

total value to firm and worker constant. Differentiating and simplifying,

. . , ul(b,l—s) 1 u(x,0) '
(A.1) p* =0 {ul(w, ) - ul(w,O){uZ(b’l-s)_ kﬁé - -'v-ul(w,O)n dg(x)}s

AsB [u(E,O) v - ul(W,O)'ﬂ'Jg(E)E' + M_g.g)_ [V' - ul(W,O)'IT'3

- ul(w,O) r ul(w,O)
+ AU .
:-(w 5 uu(w,O)w .
1 3

The last term in (A.l) is a wealth effect caused by shifting the return.
Neglecting this term, 1f the worker engages in first-best behavior then
each term in (A.1) is zero due to (4') and (5'). But if s and £ are be-

yond the firm's control, then £ is set too low and s too high. From (4)

and (5)
u 1
(A.2) gt = 12y 4 ABI(E)V
Y22 U2
[ - rv'
“- TR G

Substituting these expressions into (A.1), and using (12) and ( ) from the

text yields (aside from the wealth effect)

. [ g®)r an(g)}
(A.4) p*' = v'ABI(E)T U(E)ul(E,O) - iy <0
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since v' < 0. Thus, the larger the firm's share of the total value
v + Uy, the lower the layoff probability when search is not controllable

by the firm.

2. Experience Rating Dynamics for Reserve Ratio and Benefit Ratio Systems

A. Reserve Ratio System
Under this method of accounting, each employer's tax rate, T,
depends on the ratio of total funds in its account to its total taxable
payroll--the reserve ratio. If Rt is total reserves credited to the em
ployer's account in year t, w the taxable wage base per employee and N the

total number of employees, then the reserve ratio is r = RtﬁwN. Assuming

t
WNt is approximately constant (most state programs use weighted averages

over several years), r, follows
(A.5) r =71 +1_-pu

where p = B/w.
Between the maximum and minimum rates, T, is defined as a func-
tion of r, as in Figure A.l. 1In the range of this function with small

steps, I treat the function as linear: T = Ny = nr. Then taxes follow

the difference equation

TepaW = Tep = @7 *omgbu, .

Using this equation, a current increment to u, generates future taxes
worth bnll(nl+-i) where i is the rate of interest. Thus, dividing by

the value of benefits received,

(A.6) a = nll(nl + 1i).
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In a typical system, ny = .3 sowith i = .1, a = .75,
For a step in the tax function at ratio r, the linear approxi-
mation is less appropriate. In general, the step may be characterized as
T =Ty for r <r and T = Ty for r > r. The tax rate that would support a

steady state value of U is T* = pu = Ty + ¢(11-T0) where 0 < ¢ < 1, Thus,

when v = TO, reserves decline at rate

T, = Tey = Tp T PH = é(TmTp)

= -¢ AT .
Conversely, if t = 11, regserves accumulate at rate

L rt_1 =Ty " PE, T (1-¢) AT.

Now the tax authority sets t on the basis of r at annual evalua-
tions. A firm with Tg < ™ < T will find that its taxes alternate between

T and T, as its reserve ratio is above or below t at the evaluation dates.
Define the beginning of such a cycle, t, as the first instant where r,

crosses © from above, and let o be the proportion of a year remaining from

t to an evaluation. Assuming ¢ < .5 (derivations for ¢ > .5 are symmetrical),
reserves decline to r — At¢a at the first evaluation, they rise for one year
tor + At(l-¢{(l+ x}), and then decline to r after ¢_1-(I+a) periods. Thus,
the length of a cycle is ¢_l, of which ¢_1— 1 periods have a tax of Ty and
one has a tax of Ty As of the first evaluation, the present value of the
surcharge At for one period is At(1l- e_i)/i. Assuming that o is uniformly

distributed on the unit interval, the expected present value of the tax sur-

. charge as of the period t is




1 -1 . -i
(A.7) f AT (1_2 e % da = At {1—e ] .
0

Since this surcharge occurs every ¢-1 periods, the present value of the

firm's future tax rate is

fl—e-i e-i/¢
i

0
(A.8) — 4+ AT . .
= l-e-l/¢

Now consider a change in unemployment that lasts exactly one
period and gemerates change in reserves dr = - pdu. This change implies
that the end of the cycle occurs dr/¢At periods soomer, and so the change
in the present value of taxes as measured from the point where the cycle

would have ended is

l—e_i]2 ((exp(i.dr/¢AT)— D)

(A.9) B = Ar[ 1 1 ]

Discounting this value to the period tO’ where the shock commences, and
assuming that to is uniformly distributed on (0, ¢‘1), i.e., that layoffs
can begin at any time, yields an expected present value of the tax incre-
ment of

$-1 .=
B f pe 10 R0 gy

5 0

(A.10)
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- -1
= [*j ] (exp (i dr/¢4T) ~ 1) 9%.

The change in benefits received per unit of taxable payroll is
just dr, so dividing ( ) by dr and letting x = (¢AT/idr)-1' we have an

expected marginal cost of benefits
2

~-i b4
a _ |1-e e =1
(A.11) a= [ 1 ] = -
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Now x -+ 0 as dr + 0, and so as increments to unemployment become small

we have

-1
lim £={1'e ] =1ii.
dr=0

Therefore, the reserve ratic system generates approximately a one year
interest free loan for UL payments made by firms located in the step of
the tax function. Consequently, the marginal cost of benefits in reserve
ratio states jumps from b/(b+1i) to 1/(1+1i) for equilibrium unemployment

rates in the range (Tolp, tllp).

B. Benefit Ratioc System
In benefit ratio systems, an employer's tax rate depends on the
ratio of total benefits charged to the employer's account over the past T

years to total taxable wages for the same period. This is the benefit

ratio:
T
ji—l Bu, ;N _,
BR = T ]
I WN_ .
j=r
or
T
BR= p &I n u
4=1 t-j t-j
where, again, p = B/W and n._y = Nt—j/ZNt—k. is the share of year t-j em-

ployment in total employment over the past T years. Thus, the benefit ratio
is just a share weighted average of past unemployment rates, times the
"charge rate,” p. In some benefit ratio states the firm's tax rate is just

T, = BRt’ but in others BRt is multiplied by a factor of proportionality, A,

t

equal to the ratio of total state benefit payments to those which are
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charged to firm accounts. Thus T, = ABR_ with A > 1. The present value
of taxes caused by a transitory change in u relative to benefits received

may then be calculated to be

_aa-a+™
T3

(A.12) a

where 1 is the rate of interest. This marginal cost of bemnefits is less

than unity (for } = 1) and is declining in T because the implicit interest

free loan 1s repaid over a longer period when T rises. In most states,

T = 3 years, while the currently operating system in Michigan sets T = 5

years. Thus, with T = 3 and { = .1, a = .828X while with T = 5 a = .758A).
Table A.1 lists the wvalues taken by UI financing parameters

for the 19 reserve-ratio and bemefit-ratio states in the CPS sample.




TABLE A.1l

SUMMARY OF EXPERIENCE RATING PARAMETERS FOR RESERVE RATIO AND

BENEFIT RATIO STATES, 1975

———
————

State System Thin T, T pax a(u) X p
California R.R. 0.7 2.7 3.0 .58 - .79
Colorado R.R. 0.0 0.5 3.5 .91 - .96
Connecticut B.R. 1.5 - 6.0 .83 1.0 .73
Florida B.R. 0.1 - 4.5 .83 1.19 .62
Georgla R.R. 0.08 - 2.2 .70 - .73
Indiana R.R. 0.08 2.1 3.10 .91 - .64
Louisiana R.R. 1.0 - 3.0 .80 - .74
Maryland B.R. 0.7 - 3.6 .83 1.0 .89
Massachusetts R.R. 2.9 3.7 4.1 .90 - .90
Michigan R.R. 0.1 4.0 6.3 .86 - .90
Minnesota B.R. - 0.9 - 5.0 .83 1.7 .78
Missouri R.R. 0.0 2.5 3.6 .66 —_— .81
New Jersey R.R. 0.7 3.1 4.3 .74 - .81
New York R.R. 1.30 3.9 4.5 .83 — .85
North Carolina R.R. 0.2 2.7 4.7 .90 - .71
Chio R.R. 0.2 3.6 3.8 .75 - .94
Pennsylvania B.R. 1.0 - 4.0 .83 1.0 .98
Rhode Island R.R. 2.2 3.5 3.9 .49 - 77
Texas B.R. 1.0 - 4.0 .83 1.38 .63
Wisconsin R.R. 0.0 3.5 4.5 .81 - 1.01
Note: R.R. = Reserve Ratio Accounting

B.R. = Benefit Ratio Accounting

minimum tax rate as a proportion of taxable payrolls
maximum tax rate as a proportion of taxable payrolls
calculated marginal cost per dollar of benefits

state adjustment factor

ratio of average state weekly benefits to weekly taxable wages.




FOOTNOTES

lsee Feldstein (1976, 1978), Baily (1977), Brechling (1981), and
Topel and Welch (1980). Only Brechling has tested for the effects of UI
financing on layoff unemployment and oﬁher dimensions of turnover. TFor a

useful summary of UI literature to 1978, see Hamermesh (1979).

ZPrivate UL covered a small but growing proportion of the labor force

prior to 1930. According to Nelson (1965), this included such major com-
panies as Proctor and Gamble, Kodak, and General Electric. These plans
usually provided for employer contributions to a private fund, with bene-
fits geared to the size of the fund. From 1931 to 1934, General Electric
paid out $3.6 million in UI benefits to "people whom we expect to call back
into the industry as soon as we can find work for them." Today, about

percent of all collective bargaining agreements provide for supplemental UIL.

31n the Current Population Surveys that form the basis of government
unemployment statistics, a temporary layoff is a firm-initiated spell that,
at the time of the survey, is expected to terminate in a rehire. These are
further broken down into those expected to end within thirty days and those
of indefinite duratiom. Discharges have lost their previous jobs and do not
expect to be recalled, while quits are on-going spells that were initiated
by the individual. In a typical year, layoffs, discharges and quits ac-
count for about 60 percent of total unemployment, and this percentage rises
slightly in a recession. The data are from tabulations of the March 1971-77

CPS files.
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4There is a dichotomy in the theoretical literature. Those con-

tracting models which emphasize employee risk aversion (e.g., Azariadis 1975,
Baily 1974) ignore issues of UI altogether. In contrast, papers which
address UL issues (Feldstein 1976, Baily 1977) usually assume that there is
no demand for insurance, i.e., that workers are indifferent toward employ-
ment risk.

5This condition also arises in the analysis of Mortensen (1977).

6If layoff probabilities in alternative jobs are allowed for, then
alternatives will be valued according to the joint value of wages and em-—
ployment risks. I abstract from this situation to simplify the analysis.

7That is, I assume (i) that probability of one offer in a period of

length h(=1) is Ah + o(h), (ii) the probability of two or more offers is
o(h), and (iii) the number of offers in non-overlapping periods are inde-
pendent. The construction follows Mortensen (1977). See Mood, Graybill,

and Boes (1975, pp. 94-95).

8Saving behavior renders the workers search strategy non-stationary,
i.e., search intensity increases through a spell as assets decline. Because
of workers self-insuring ability, optimal UI may include a waiting period
before benefits commence.

9Without this indivisibility, all employment variation would be

achieved by varying hours.

lOExcept for salaried workers with variable employment, full market
UI has rarely been observed. If UL were costless, then the marginal utilities
of income across states would be egualized. The assumption of positive
costs of supplying UL precludes this full insurance soluticn. For some

evidence, see Topel and Welch (1980).
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llFor a parallel result in the context of job matching and turn-

over, see Mortensen (1978). See also Becker, Landes, and Michael (1977).

120ne way to interpret a permanent change in demand conditions is

that 7 may become negative. In this case, the firm wishes to encourage
search and, because of moral hazard, desires a lower benefit level than in
the first-best contract.

13The most obvious case where the constraint is non-binding is in

SUB plans, which are now fairly common in union contracts. Empirically,
it is well known that union workers are more likely to experience temporary
layoffs than are non-union workers.

14In many cases, workers fired for cause may collect UI, Thus, an

increase in benefits may encourage workers to shirk or otherwise increase
their chances of being fired. This moral hazard increases unemployment
even when benefits are fully rated, though it is probably not important

for temporary layoffs.

15Temporary layoffs are individuals with a job to which they are
anticipating recall. Employed individuals include persons not at work but
receiving a salary (on vacation).

16That is, if fk(s) is the density of completed spell duratioms for

spells of type k, markov transitions require that the hazard rate fk(s)/
(l-Fk(s)) be constant. The only density with this characteristic is the
exponential. This assumption is widely used in the empirical analysis of
labor force dynamics (e.g., Kiefer and Neumann 1981, Clark and Summers 1980},
though it is quite strong. For analyses with non-constant hazards, see

Flinn and Heckman (1981) or Coppock (1981}).
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> 17See Cox (1962) or Flinn and Heckman (1981) for proofs.

1831nce workers with longer spells are over-represented in the

observed stock of unemployed workers, the density of completed spells in
the observed sample is S Agg(s)/mjl {Salant 1978). The density of incom-
plete spells is simply £(T|S) = 1/S for T<S. Thus £(T) = (l-Ajz(T))/mjn.

lgThese are individuals who worked or were unemployed for at least

forty weeks last year.

ZUExcluded were all agrieultural workers, service industries,

finance, insurance, and real estate, provate household workers, public em-
ployees, and professionals.

21These were California, Colorado, Conmecticut, Florida, Georgia,

Indiana, Louisiana, Maryland, Massachusetts, New Jersey, Michigan, Minnesota,
Missouri, New York, North Carolina, Ohio, Pennsylvania, Texas, and Wisconsin.

22In terms of the notation im Section 2, a = 1- ag.

23Currently, persons with incomes above $23,000 have their benefits
taxed. In 1975, there was no taxation of UI.

2 .
4For comparison, however, the mean value of the replacement ratio of

.56 is very close to values imputed by others in similar samples (Feldstein 1978).

25As the appendix shows, in reserve ratio states there may be a dis-

continuity in a(u) at a level between u . and Woaxt These "jumps" in the cost

function are taken into account in the imputation of a(u).

26Calculated over the three years 1972-74.

2
7The maximum likelihood routine estimates 2 x 29 = 58 fixed effects

. 2
in addition to 6 and 8°. The routine is written in the SAS matrix procedure,

and a listing may be obtained from the author,
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281hat 1s, dlog hy dlog b, = 1.82 x .86 = L.0.

29Since these effects hold earnings constant, an increase in age

or education must be compensated by a decrease in some other, unobserved,
determinant of productivity. A possible explanation is that age (experience)
and education are correlated with the proportion of one's human capital that
is job specific. Indeed Mincer and Jovanovic (1981) find that educatiomn
significantly reduces job mobility.

30There is some evidence that the replacement ratio continues to

increase the probability of entering unemployment, but the effect is not

significant.
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