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Unemployinent Insurance and Full-Cost
Experience Rating:

The Impact cn Seascnal Hiring
George E. Rejda and David I. Rosenbaum

Abstract

This article discusses the effects of a change in the calculation of unemployment
insunmce tax rates on hiritig incentives. In pattictilar, it examines movitig from a
system with a cap on the unemployment insurance tax rate to a system of fitll-cost
exp«ience rating, creating a direct litik between a firm's current luring decisions and its
future unonployment insurance costs. The impact of such a switch on seasonal hirii^
ii«»itives is found to be asymmetric. The study shows that though layoffs are reduced
during downturns, additional hiring remains stable during upturns.

Introdaction

The impact that a change in the unemployment insurance tax scheme may
have on hiring is examine in this study. In particular, a system of full-cost
experience rating to determii^ the unemployment insurance tax rate charged
to firms that chronically vary their employment is suggested. Under full-cost
experience rating, as opposed to the current method for determining tax rates,
firms will continue to hire workers during upturns and lay Off fewer workers
during downturns.

A basic premise of the U.S. unemployment insurance tax system is that an
employer's future uiKmployment insurance tax rate, also known as the
contribution rate, should be an inverse function of change in the employer's
cummt labor force. Under existing law, however, the unemployment insurance
contribution rate is C{q>ped at some maximum amount.' Under full-cost
eq}erience rating the exp on the unemployment insurance contribution rate is
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' V<x examirie, in caimdar 1986, (H percent of tte firms in Nebraska paid reduced rates because
of favisaUe experience. The ranaining 32 paoeat paid higher rates because of unfavorable

Of the totd nionber of firms cKpcneasx rMed, 11.4 perc«it had negative reserve
kl nttes nmgb^ from 4.S to 5.4 pocent. Of tlK total nui^jer of finos ecperience

ntsd, 6.9 paeeoL pud the mmeaaa nie of S.4 p a c « t (Ndtradui Departmmt of Labor, 1988).
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removed. The future contribution rate becomes a monotonic function of
current hiring.

The Model

Employment decisions are modeled under full-cost experience rating within
a three-period framework. At the beginning of the first period, the firm faces
a given unemployment insurance (UI) tax rate, and an unexpected demand
shock is revealed. The firm responds to the shock by adjusting its labor force.
At the beginning of period two, the firm's UI tax rate is adjusted to reflect its
hiring decision in period one. In addition, the firm expects period two demand
and employment to return to normal. When period three begins, the UI tax
rate is again adjusted, this time to reflect employment changes in periods one
and two. A priori expected demand and employment in period three again will
be at their mean values. Within this framework, the firm chooses the optimal
employment level in period one to maximize profits over aU three periods.

Suppose this firm has a fixed amount of capital and can adjust output only
through changes in the amount of labor used. Let the firm be a price taker in
both the input and output markets; w denotes wages, benefits and all payroll
tax« except unemployment; P denotes output price. The firm faces a
stochastic demand for its output in period t described as

D, = EKP̂ ) -1- M, (1)

with the /t, independently and identically distributed with a mean of zero and
variance a^. Furthermore, let /ij lie within the boundary (-^, n) with EKPt) - /*
> 0. These conditions insure positive and finite demand in aU periods.
Expect^l demand in period t is HHP,). Assume the marginal product of labor
is fixed over the relevant range of production and equal to one. Then expected
hiring in period t is L = D(Pt).

An employer's unemployment insurance contribution for each anpl(^ee is
calculate as tte employer's contribution rate times the taxable wage base. The
reserve ratio, denoted as RRj, is used in a majority of states to determine the
contribution rate.

Tbe reserve-ratio system is nsentially cost accounting . . . [To oUcul^e the reserve
ratio.! total benefits paid since the pmemm became eHei^ve are subtracted tiam tcrtal
oiqrioyer contributions over that poiod. I I K balance is then (fivided by 0» employe's
taxable payroll, which is imially an average of the fast three yean (Rejda, 1M8, p.
332).

If the contribtttion rate in period t is deiKJted as 9, and the i^erve ratio
through the ei^ of period t-1 as RR«.], then under full-cost experxense rating

), (2a)

*' < 0, * ' a 0. (2b)

Tbe taxable wage ba^, W*, is tbe Anution of Uie annual s^ary upon which
an anf^jyo- tmtA ba« its toKmidoyn^it msurano; contributi(^ TIK
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unemployment insurance contribution per employee in any period, C^, is then
defined as

C. = e,W\ (3)

An employee's benefit under unemployment insurance is an increasing
function of the taxable wage and can be denoted as

B. = ^(W*) (4)

with if' a 0.

Downturns

At the beginning of period one the variable demand parameter is revealed so
that period one is a downturn, /i, < 0. Let i;, be the actual number of
employee the firm lays off in period one. The choice of i;, will depend in part
on i},'s imp»:t on future unemployment costs.

When making hiring decisions, a fum weighs an employee's marginal
resource cost (MRC) against the employee's marginal revenue product (MRP).
In the case of a downturn, marginal resource cost and marginal revenue
product, respectively, reprraent the cost saving and revenue loss associated
with laying off one additional employee. If the cost saving is greater than the
revenue loss (MRC > MRP), the employee will be laid off.

The marginal revenue product of an employee is the revenue forgone due to
the loss of production from that employee. In a downturn, however, there may
be no demand for that employee's output (assuming the output is
non-storabte). Hence marginal revenue product effectively may be zero.

Under the current unemployment system, once a firm pays the maximum
contribution rate, the contribution rate is generally no lotiger a function of
hiring. Current hiring has no impact on future unempky^ent insurance costs
and therefore on future profits.^ Hence, marginal resource cost consists solely
of current wages, benefits and taxes saved and is always positive. As long as
the cost saving from a layoff is greater than the revenue loss (w + 6{W* > 0),
the firm will lay off ij] = ni workers.

Suppose that the maximum cap is removed; current hiring alirays affects
future contribution rates. Let total empb^r contributions up to tl^ beginning
of period one equal C^, and total unempk^ment benefits equal B,,. If (L - i}j)
workers are hired in period OIK, total emjilkyya contributions through period
one will be C^,+(L - ni)*iW*. Totel benefits paid through period one will be
Bo+9j*(W*). If L emjdc^ees were hired in tl» previous two periods, weighted
avovge taxable i»yroils tor t te last three periods wiD be 2/3 LW* + l/3
(L-^ij,)W* = W*(L-^ij,/3). The reswve ratio at the end of period one,
therefore, will be

^Oi (1962) dancmitrates that a ratkmal finn may retain tonporadly unneetkd wotkas if it has
subtbmial flmd e o ^ iavertad in them. TIK lisqfifyB^ a»rao]rticm diat tkere » e « > nidi fixed



522 The Joumai of Risk and Insurance

RR, = [Co + (L -1»,)«, W* - Bo - nii'CW*)] / [W* (L -»,, / 3)], (5)

and the period two contribution rate will be 62 = *(RRi).
The derivative of the period two contribution rate with respect to

= *'dRR,/d^,, with

dRR, /d.,, = KCo - Bo) - L(3*(W*) H- 2<?, W » ) ] / [3W*(L - n,/3F] (6)

Equation (6) is negative if (C^-Bo) < L(3«'(W*) + 2^,W*). Since 9 is also
negative, 2̂ is increasing in »>,. The period two contribution rate increases as
more employees are laid off in period one.

Hiring decisions in period one haw an impact on the contribution rate in
period three as weO. Since the /tj are independently distributed, even if /*, < 0,
the firm will expect 1*2 to be zero, and hence expected demand and hiring in
period two will be their mean values. But this means the firm expects that the
rji employees ldd off in period one will be rehired in period two.
Unemployment insurance contributions will be made for these employees in
period two and this will cause the reserve ratio to rise during period two,
which will decrease the period three contribution rate.

Algebraically, the period three contributions rate is 3̂ = ^(RRz), where

RR2 = [(Co-Bo)+(L-n,) #,W* -ij,*(W*)+L«2W*1 / IW*(L- ,,/3)l. (7)

The derivative of the period three contribution rate with respect to »ji is
,, with dRRj/di;, = RR ,̂ or :

RRi = [L{W*(-2«,+e2+(3L-i,,)««,')-3t}+{C<,-Bj) / {3W*(L-i,,/3)2] (8)

Examining the firm's profit maximization problem, expected discounted
profits over the three periods (with a as the disa>unt rate) can be describ«l as

T = (D-M,)P-(L-9,Kw+9,W*)+aD(P-w-e2W*)+ a2D(P-w-«3W»). (9)

The derivative of expected profits with respect to ,̂ provides the following
first ordo- condition for profit maximization:

0 = w + tf, W* - aDW»*'(RR,' + aRR^) (10)

MargimU revenue product [the left-hand side of (10)] is zero. Marginal
resource cost consists of currmt wages and taxes [the first two terms on the
right-hand side of (10)] and the imi»ct of current layoffs on future

insuraiux c(Mts {the last term in (10)].
An>eiulix shows that the last torn in (10), -dDW^fCRR,'+aRR^), is

negative and decreasing in qp I'bis negative term in (10) can be explui»d by
die ^Hoiinant negative inq>act daat bewfit i»yni«its have cm reserves. Bach
period one layoff and its concomitant bowfit paymmt reduces the teserve
ratio. Each period two rehire increases the reserve ratio, but acA oiough to
offset the nepttive impat^ of period one bax^ payn^nts. Tlmefore, the net
effect of lî dtDg off ffiul rdiirii^ sa astpkij^ a to iancease tbe cotf of laboo- to
the firm. Equttkm (10) is deoeaang in q, becuHc te the perkxl mie lakot
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force shrinks, the cost-increasing effect of benefit payments becomes rdatively
larger.

Sin(% marginal resource cost is a decreasing function of ^,, it is quite
plausible that marginal resource cost can be zero while ^] < /t,. In a slack
period, it is less expensive for a flrm to retain some unneeded employees than
to lay them off and face higher lmempioyment insurance costs in the following
years.'

Uptarns

Consider the firm's hiring decision when demand in period one is greater
than expected, or /i, > 0. In an upturn, marginal resource cost (MRC) is the
cost of hiring an additional employee. Nfarginal revenue product (MRP) is the
revenue derived from that additional employee. An additional employee will
be hired if MRP > MRC. The firm's problem is to choose ^,, the number of
extra employees it hires in period one, to maximize profits over three years.

The choicer of i}] will affect costs in periods two and three. Additional
luring in period one increases contributions and the flrm's reserve ratio at the
end of period one. This in turn reduces the period two contribution rate.
Hence, current extra hiring reduces the next period's unemployment insurance
costs. Algebraically, the period two contribution rate is$2 = *(RRi) with

RR, = [Co-KL-t-i,,)«iW»-BJ / [W»(L-H,,/3)] (11)

The derivative with respect to i/, is dB2/dfii = ^'dRRi/drj, with

dRR, / dtj, = [2U>, W* - (Co - Bo)l / P W ( L + ^,/3Fl (12)

which is positive if ( C Q - B O ) < 2LejW*. Since ** < 0, d^z/dij, is negative. The
period two contribution rate falls as period one employment ris^.

Hiring dedsions in poiod one have an impact on the contribution rate in
period three as weU. Since the /tit ̂ ^ indepouiently distributed, even if ^j > 0,
the firm will expect /12 to be zero and, hence, expected demand and hiring in
period two will be their mean values. But this means tlu firm expects that the
1̂ extra employees hired in period one will be laid off in period two. If these

anpl(^era collect imonploynKnt bei^fits in period two, the effect will be to
increase bemfits accrued against the firm and decrease the firm's reserve ratio
in period two. But a lower reserve ratio at the end of period two nuans a
higher contribution rate in period three and hence greater unemplc^rment
C(»tS.

Tiw contribution rate in period three can be described as 3̂ - 4KRR2) with

liW*+L^W*-q,*(W»)l / [W*(L+ i|,/3)l (13)

vith Mveral tiwcmtkad ai^ emtxrical stiuiies. See Baily, 1977; Butkr
Md Sa«i, 1978; FiUslete. 1976; Halpm, 1979 mad lMO; Saffer, 1980; aod ToiNi, 1984.
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The last term in the numerator of (13), -^ ,* (W*) , reflects the negative
impact of period two expected layoffs and benefit payments on the reserve
ratio. The derivative of 6^ with respect to TJ, is dtfj/dij, = ^'RRj, with

RRi = [L{W(2(?,-92-K3L+,,)*TlR,')-3*}-{Co-BJl / [3W(L+,,/3)2] (14)

Considering the firm's profit maximization problem over three periods,
expected discounted profits can be described as

T = (D+^,)(P-w-«,W*)-f-oD(P-w-»2W*)+a2D(p_w_ e^W"). (15)

The derivative of expected profits with respect to ijj provides the following
first order condition for optimal employment:

P = w+fl,W• + aDW•*'(RR,'-^aRRi). (16)

The firm should choose i;, to equate the marginal revenue product of the last
worker hired or equivalently, output price {the left-hand side of (16)] to the
marginal resource cost which consists of costs in poiod one [the first two
terms on the right hand side of (16)], and costs in periods two and three (the
last term).

The Appmdix shows that, for a variety of parameter values, the last term in
(16) is positive and decreasing in i;,. This means that the marginal resource
cost of an additional worker is always greater than curroit wages and taxes
(w -H tf 1W*), but approaches this vdue from above (see Figure 1). The last term
in (16) is positive because additional hiring in period one decreases the period
two contribution rate and, therefore, period two costs. The temporary workers
hired in period one will be expected to be laid off in period two and,
consequently, colkct unonployment insurance benefits. These benefit
payments will increase both the contribution rate and costs in period three.
Since the effective benefit rate is much greater than the contribution rate, its
negative influence dominates, and the net effect of these two impacts is to
raise costs. This rsx effect becomes less pronounced as ijj increases, however,
because growth in the period-OM labor for<« increases the average work force
over the three per ic^ and, consequently, dampens the i^gatiw impact of
bemfit payments on the r^erve ratio and future taxes.

TIK marginal re\«nue product associated with hiring another employee
(MRP) and the marginal resource cost under both a capped system (MRC<^)
and full-cost experience rating (MRC^"") are shown in Figure 1. Marginal
revenue product is positive until all demand is met and then falls to zero.
Under the capped system, marginal r^ource cost is constant. In the case of
Figtire 1, additional hiring will equal /(. Under fuU-cost experience rating,
marginal resource cost asymptoticaDy approaches MRC<=^ from above. As
long as MRC**^ MRP for the last extra worker hired, a switch to full-cost
experience ratii^ will have little impact on hiring in upturns. The firm will still
hire t; = M additional workers.

This ar t i i^ amtaias an examination of tbe impact that a switch from a
oqjped unaaqyt^Bient in«irsnce ccHitribution rate to ftill-cost eq)«iBice
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Fignre 1
The Marginal Revenue Product and Marginal Resource Cost

of an Additional Hire Alternative Tax Schemes

1

MRP

r*j ^2/ Number of Temporary
''' ^ Workers Hired

rating has on costs and employnwnt. The results are quite graphic. A switch to
full-cost experience rating affects marginal resource costs. This, in tum, may
induce Hrms to reduce the downward variation in their hiring. From a policy
viewpoint full-cost experience rating would help stabilize employment during a
downturn without dampening employment during an upturn. The sol'v^ncy of
state trust funds would also te improved. As a result, all other things equal,
unemployment insurance would te more effective as an automatic stabilizer.

On tte negative side, however, full-cost experience rating would have two
undesirable economic effects. First, firms whose contribution rates are sharply
increas^ would have a strong finandal incentive to contest and challenge
unemployment compensation claims to hold down claim costs. Moreover,
labor unions historically have been opposed to experience rating and are likely
to rigorously r ^ s t any attempt to increase the range of experience rating
because of increased contestment of claims by some employers.

S«x)nd, flnanciaOy marginal firms that now pay maximum rates could te
forced into bankruptcy because of substantially higher unemployment
contribution rates. In addition to seasonal firms, some marginal manufactur-
ing firms in declining industries and construction firms that now pay
maximum rates ntay te imable to absorb the higher tax rates and would go out
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Appendix

Layoff Case
Demonstration that -^xDW*^(RR} + ciRRi) < 0: Since a, D and W* are

positive and *' is negative, the sign of the last term of equation (10) in the text
depends upon the sign of (RR,' -t- aRRj). To evaluate this, some simplifications
are necessary. First, let the initial reserve ratio be some percentage, Y, of
taxable payrolls:

Y = -(Co-Bo)/LW*. (A.1)

Let ijj be some percentage, k, of expected labor demand:

ij, = kL, with 0 < k s 1. (A.2)

Let benefits be some fraction, b, of the taxable wage:

= bW*, with 0 < b < 1 (A.3)

Let the contribution rate in period one be some percentage, x, of the
contribution rate in period two:

$2 = xSj, with X > 1. (A.4)

Substituting (A.I) through (A.4) into text equation (8) provides

dRRj/di,, = -3[(2-xX?,-W-k)*TlR,'-^3b-I-Y] / { L ( 3 - m (A.5)

Recalling equation (6) in the text, and using (A.I) and (A.2):

R R ; = - 3[Y + 3b -»- 20,] / [U3 - k)2] (A.6)

Substituting (A.6) into (A.5) provides:

j , = I-3/L(3-k)2]
1(2 - x)fl, + 3*'(Y + 3b + 2e,)/(3 - k) -H 3b -»- Y] (A.7)

Using (A.6) and (A.7),

i = l-3/W-m
a{(2-x)9,-h3*'(Y+3b+2ff,)/(3-k)+3b+Y}] (A.8)

Ikbte A.I slK>ws some reasoraible values for the paraoKters in tlw model
and a ran^ of value these parametos could conceivably take.

Using a variety of values from tiw ranges shown in Ikbte A.1 (including the
reasonable values) and any value for L, (A.8) is i^ative. Hence, tlw last ttarm
in equation (10), -aDW**'(RR,'+aRRi) is n^^ive as well. Computer
algcnithm shows that its absolute vziae is increaring in 9,.
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Parameters and Their 'N^ues Used in the Model

Paraaeter Rewoaable ^UM Raage

k

b

a

1.08
0.108
0.30

-^.10

0.00 - 1.00

0.70

0.90

LOl to 1.25
0.054 to 0.216

0.15 to 0.50
-0.01 to -^.20

0.00 to LOO

0.45 to 0.85

0.95 to 0.85

For sources see last page of appendix

Hiring Case

Demonstration that oDW^^fRR'j+aRR^) > 0: Since a, D and W* are
positive and $' is negative, the sign depends on the sign of (RRj-(-aRR2).
Substituting (A.I) through (A.4) (but adjusting (A.4) so that $2 = Xtfj with X
= 1/x) into text equations (14) and (12) provides

dRRj/drj, = 3[(2 - X)fl, -I- L(3 + k)*'RRi' + Y - 3b] / [L(3 -I- k)2] (A.9)

and

dRR,/dij, = 31Y + 2»,1 / lL(3 + kP]. (A. 10)

Substituting (A. 10) into (A.9) provides

dRRz/d î = [3/L(3+kP] [(2 - X)«j + 3*'(2«,+Y) / (3 + k)+Y - 3bl (A. 11)

Using (A. 10) and (A. 11), and the reasonable parameter values in Table A.1,
the sign of (RR/ -l-aRR;̂ ) is negative. Therefore, aDW**(RR,' + aRR^) > 0.
Computer algorithm shows that it is also decreasing in t;,. To test the
robustness of this result, a large number of simulations were run using a
variety of parameter combinations from the ranges shown in Table A.I. The
results hold for every simulation. The intuition behind the theoretical result is
based on the dominant effect of benefit payments. In these simulations, when
this effect is l^sened, i.e. a low benefit rate (below 4S percent) is im{x>sed, the
r^ult no longer holds. Hence the benefit rate does affect the model's outcome
as expected.
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Sources for Table A.I

x: According to Rejda (1988, pp. 332-3), for the state of Nebraska, the
highest unemployment insurance tax bracket is 5.4 percent of covered
payrolls. Tte next highest is 5.0 percent. Moving up brackets, 5.4 percent is
equal to 1.08 percent of 5.0 percent.

0j: According to Rejda (1988, p. 333), the highest unemployment insurance
tax bracket in Nebraska is 5.4 percent. Under full-cost experience rating
this cap is removed. A high rate might te double tte capped rate, 10.8
percent.

Y: Based on employer records for the state of Nebraska.
$': Based on Rejda (1988, pp. 332-3), the maximum reserve ratio allowable

for each UI tax bracket in Nebraska was plotted, then lines were drawn
between the points to estimate 0. Taking the slope of (̂  at the highest
brackets, <i>' = -.10.

k: Allowed to range from its minimum to maximum value.
b: Committee on Ways and Means (1988, Tables 17, p. 385) and Rejda (1988,

p. 346) can te used to calculate that for Nebraska, the ratio of average
weekly tenefits to average weekly covered wages equals about 85 percent.

a: Allows a nominal discount rate of 10 percent.
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