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Anticipated Changes in Unemployment
Compensation and Job Search Dynamics

Hyung Bae*

It is widely recognized that an increase/decrease in unemployment
compensation (UC) increases/ decreases unemployment duration by rais-
ing/reducing reservation wages. However, this is a comparative static
finding. When we evaluate the effect of 2 policy which changes the level
of UC, we should also take into account the effect of short run ad-
justments in addition to the long run effect. If a change in UC is an-
ticipated, wotkets may accept temporary jobs and hence reduce teserva-
tion wages. This paper analyzes a situation in which a wortker, in an-
ticipation of a change in UC, searches for a job with the option to quit.
This analysis also has some tmplications for introduction of UC, which
will be inevitable in developing countries, and abolition of UC as well as
a change in UC in developed countries,

I. Introduction

It is widely recognized that an increase/decrease in unemployment
compensation (UC) increases/ decreases unemployment duration by rais-
ing/reducing reservation wages (see, e.g., Katz (1977) and Mortensen
(1986)). However, this is a comparative static finding. When a change in
UC is anticipated, job search dynamics during the anticipation period
may be different. For instance, anticipating an increase in UC may lead
workers to accept temporary jobs and hence reduce resetvation wages.

When we evaluate the effect of a policy which changes the level of
UC, we should also take into account the effect of short ran adjustments
in addition to the long run effect. This paper analyzes a situation in which
a wotker, in anticipation of a change in UC, searches for 2 job with the
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option to quit.! This analysis also has some implications for introduction
of UC, which will be inevitable in developing countries, and abolition of
UC as well as 2 change in UC in developed countries.

IL. Stationaty Job Search

We consider a worket under the following circumstances. If the worker
pays the search cost ¢, he is offeted one job which pays him a constant
wage cach period until he quits. We say that the worker has a wage offer
w when he is offeted a job which pays him w each period, or when he has
accepted this job and has not quit yet. At the beginning of period 0, the
wotker has a wage offer w and decides whether or not to accept the offer.
If he rejects the offer, he searches for 2 new job. If he accepts the offer,
then he is paid w and he will decide whether to keep the job or quit the
job and then search for a new job. Whether the worker accepts the offer or
rejects the offer and searches for a new job in petiod 0, he will have a wage
offer at the beginning of period 1, and the process repeats infinirely.
Neither on-the-job search nor firing is permitted. Each wage offer w is
drawn from the same wage disttibution F(w), with F(0)=0 and F(B)=1
for B < . When the worker is looking for a job, he receives unemploy-
ment compensation b (b>0) and pays search cost c in each period.

Let y, be the worker’s income in period t and call ) f*y, the worker’s
§=t

life cycle income in period t, where B (0<3<1) is a discount factor. We
assume that y, = b—c if he searches for a job, and that =W if he has 2 job
with wage w. The wotker devises a strategy which maximizes the expected
value of his life cycle income in period 0. Let V(w, b) be the expected
value of the worker’s life cycle income when the worker has offer w at
hand and behaves optimally and the value of UC is b. We assume no
recall. Then, Bellman's functional equation becomes

0 V(w, b) = max {w+ 3V(w, b), b—c+ B :V(x, b)dF{(x)}.

It is known that the worker’s optimal strategy is to accept offer w if - ‘.
and only if w is not less than a time invariant reservation wage in each:
period. Thus, ‘

1 Yoon (1988) considers anticipared changes in the arrival rate of job offets, but he
assumes that the worker never quits a job. This unrealistic assumption removes most of the
interesting patis of the dynamic analysis.
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@ V(w, b)=(w/(1-) if we>w(b)
{w°(b)l(1-B) =b-c+Bf, V(x, B)dF(X) if wawi(b)

and
() wb)=b-—c+B/(1-B) (7o, (w-w(b))dF().

In (2) and (3), #°(b) is the reservation wage. From (3),
@ dwi(b)/db=(1-B)/(1-FFw"(b))).

By (4), we can conclude that an unanticipated increase/decrease in UC
increases/ decreases the worker’s reservation wage. This is the conventional
comparative static argument with which we will compare the results deriv-
ed in our dynamic analysis.

M. Anticipated Change in UC and Job Search Dynamics

At the end of period 0, it is announced and believed that b will
change to b’ at the beginning of period T (T>2). Let V,(w) be the ex-
pected value of the worker’s life cycle income at the beginning of period t
when the worker has offer w at hand and behaves optimally. Then,
Bellman’s functional equation becomes

(5) V,(w) = max {UA_,,(W), Us,},
where

UA,(w) =w+fV,, ,(w),
US,=b-c+ BJ,V,. , () dF@).

UA,(w) is the worker's life cycle income in period t when he accepts an
offer w in period t and behaves optimally afterwards. US, is the worker’s
life cycle income of the worker in period t when he rejects the offer and
searches for a new job in petiod t and behaves optimally afterwards.

We will derive w*, such that the worket’s optimal strategy is to accept
an offer w in period t if and only if ww*,. We can derive w*, from the
condition that

© UA(w*) =US§,
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At 0, the worker’s problem is stationaty because the change in b is
unanticipated, and hence V,(w) = V{w, b), w*,=w"(b) for all t>0. At T,
the worker’s problem is also stationary, and hence V(w)=V(w, b},
w*,=w’(b’) for all t>>T. By the principle of optimality, we solve the
worker’s problem in each period if we solve his problem in period 1. In
the next section, we solve the worker’s problem in period 1, using the tet-
minal condition that V.{w) = V(w, b’).

IV. Results
In this section, we solve the worker’s problem in two cases.

Care 1, b'<b.

In this case, wO(b") < w'(b) because dwP(b)/db>0. Anticipated aboli-
tion of UC is a subcase of this case, in which b’=0. The following
theorem characterizes the solution of the worker’s problem when b’<b.

Theorem 1. If b'<b, then w*,=w'(b)>w*,>...>w*,_>w(b) =

W*T= W*T+! = ....
Proof. See Appendix A.

Theorem 1 shows that the workers’ resetvation wage decreases by T.
Therefore, in macroeconomic context, unemployment rate decreases by T.
Moreover, the maximized expected value of an unemployed worker’s life
cycle income decreases by T because the value in period t is V,(w*,) and
Viw*)=w*,/(1-$). In Case 1, by T, the worker may accept an offer w
which is less than b-c, which is what he can obtain by remaining
unemployed, because he may want to keep such a job for the future.

Case 2. B’ >b.

In this case, w?(b")> wl(b). Anticipated introduction of UC is a sub-
case of this case, in which b=0. The following theorem characterizes the
solution of the wotker’s problem when b'>b. '

Theotem 2. If b'>b, then wrp=w*,  =...=wb)>w*,
=wb)>w*, ...>w'r,

Proof. See Appendix B.

Theorem 2 shows that the worket's reservation wage decreases by T—1
and jumps up at T. Therefore, in macroeconomic context, unemployment
rate decreases by T-1 and jumps up at T. This occurs because the worker
wants to accept a temporaty job which he quit at T. It is standard for the
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reservation wage to decreasc when the time horizon is finite.

In spite of the decrease in reservation wages over time by T-1, the
maximized expected value of an unemployed worker's life cycle income
increases by T. For 1< t<<T-1, the value in petiod t is V,{w*,} and

(13) V)= (-7 (-B)we, + BT (1-B)w

It is not clear from (13) whether V*, increases or decreases in t. However,
we can see that V*, increases in t from the optimality of the worker’s
strategy. :

We refer strategy profile at t to the worker’s strategy, decided in
period t, for the cutrent and future period. If the unemployed worker uses
optimal strategy profile at 0 in period 1, his expected life cycle income is
V, = Vy(w*,) + (b'-b) iETB"‘lPR,-, whete PR; is the probability that the

worker will be unemployed in period i when he uses the optimal strategy
profile at 0 in period 1. By the suboptimality of the strategy considered,
V,(w* )2V, >V (w*). If the unemployed worker uses optimal strategy
profile at -1 in period t (2<t<T), his expected life cycle income is V,
=V, (w*, ) + (b'=b) 7 PRy{t), where PRt} is the probability that the
wotker will be unemployed in period T when he uses optimal strategy
profile at t-1 in period t. By the suboptimality of the strategy considered,
V)2V, >V, (w ).

V. Conclusions

It is widely recognized that an increase/decrease in unemployment
compensation - increases/decreases unemployment duration by raising/
reducing reservation wages. However, this is a comparative static finding.
When a change in UC is anticipated, job search dynamics during the an-
ticipation period may be different. When we evaluate the effect of a
policy which changes the level of UC, we should also take into account the
effect of short run adjustments in addition to the long run effect. This
paper considets a situation in which a worker, in anticipation of a change
in UC, seasches for a job with the option to quit.

We first consider the case when a wotker anticipates at the end of
period 0 a decrease in UC from b to b’ at the beginning of period T, and
show that the worker’s reservation wage, unemployment rate in macro-
“economic context, and the maximized expected value of an unemployed
wotker’s life cycle income decrease by T. We also find that by T, the
worker may accept an offer w which is less than b-c, which is what he can
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obtain by remaining unemployed, because he may want to keep such 2
job for the future. These results 2lso have some implications for abolition
of UC because abolition of UC is a special case of a decrease in UC with
b’ =0.

Then, we consider the case when a wotker anticipates at the end of
period 0 an increase in UC from b to b’ at the beginning of period T, and
show that the worket’s reservation wage and unemployment rate in
macroeconomic context decrease by T-1 and jumps up at T. This occurs
because the worker wants to accept 2 temporary job which he will quit at
T. It is standard for the reservation wage to decrease when the time
hortizon is finite. In spite of the decrease in reservation wages over time by
T-1, the maximized expected value of an unemployed worket's life cycle
income increase by T. These results have particulatly relevant implications
for introduction of UC, which will be inevitable in developing countries,
because introduction of UC is a special case of an increase in UC with
b=0.

Appendix A

Theorem 1. If b'<b, then w* =w(b)>w*>...>w . >wW(b) =
W*T=W*T+l= -

Proof. For t=0 and t=T, the wotker’s problem is stationary and the
results in Section 2 apply. We will prove for 1< t<{T-1 by backward in-
duction on t. At T,

(A1)  Vyw)= (wi/(1-f) fwaw',
{W*TI(I—B) fwgw

Thus,

(A2} UAp(w)= { wi(-f)  fwawy

w+ {B/A-Bywty i wwry,
(A3)  USy,=b-c+Bf V{w)dF(w).

We have w*,>w* 1, because UA; ,(w) increases in w and
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(Ad)  UAr,(w*g) =b-c+B]; V(w, b)dF(w)

>USy, =b-c+B[5 V(w, b")dFw)

>UAgp (w ) =b"~c+Bf7 V(w, b")dF(w).

Now, suppose that Wi>wh >wo, for i=1, ..., s, where
s<T-1. Then,

(A5) Vo (w)= { w/(1-B} if wzw .,
W () wewy,
(A6)  UA,, (%)= {wl(l—B) fwewp,
w4+ (B! (I"B))WET_J. if w QW.T_&M
(A7) USp, ,=b—c+8[7 Vp (w)dF(w).
We have w*,>w*;._ >w*r because UA, _ (w) increases in w and

(AS) UAT— 1 (W*G) > UST—&I > UAT- 1 (W * Tv:) .
Q.ED.

Appendix B

Theorem 2. I b'>b, then wir=w'y  =..=wi(b)>w" =
W) >w >, . >w .

Proof. For t=0 and t>T, the worket’s problem is stationaty and the
results in Section 2 apply. At T,

B Viw= (W) i wsw,
{W*T/(l—ﬁ) if ww*y.
Thus,
(B2) UA; (w)= {w/(l—B) ifwzw,
we@O-Bwy i w<wy,

(B3)  USp,=b-c+Bi® Vw)dF(w)
= b-b" +w*/ (1-B).
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We have w*o>w*y because UA; (W) increases in w and
BY  UAr,(w'-US, = (7 yb)-(wv*1-b)>0.

I T=2, the proof is completed.
Suppose that T>3 and we prove this theorem to be true when
1< t<T-2 by backward induction on t. At T-1,
(Bﬁ) VT-—l(W) = W’(I“B) if W}W*T
W+(B!(1"’B))W.T lf W*TLIQ_W{W*T
wiry + BO-P)w r=b—c+ [T V{w)dF(w)
if W W*T_l -

Thus,

B6) UAr,(wy= wi(l-f) fwzw'y
(L+Byw+ (B (1-B)w*, if wor <wgw sy

wbwtn, + (FI-BYw, i wswipy,
B7 US,., =b—c+ (] ;n Vi (w)dE(w).
We have W r>W'r , > w*y because UAy (w) increases in w and

(B8)  UAjp,(w*p)=b"—c+Bf VA{w)dF(w)
>USy , =brc+ BT Vi, (w)dF(w)
>UAp(w*p ) =b-c+ By VH{w)dF(w)
~Blw Wt ry).
The second inequality of (B8) follows from the fact that S;D (V* {w)-
Vo (WMFw) < w w5
Now, suppose that w*,>w*y >w*r, | for i=1,..., s, where
s<T-1. Then,
CBg) VT—-J'(W) = WI(].—B) ]f W= W*T
(8)/ -+ (31 (1-B)w;

if wh <wgw'y

(=B (1-Bw r, + B (-B)w* 1
=b-c+ B[ V., (w)dF(w) i wwhy,
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B10) Up,y(w= wi(-f) ifwsw,
(=B )/ A-w+ F 1 (1-B)w

fw gwgw",

W (B-F Y A-Bwe e, + B (- B)wy

if wswy
(B11) USp, ,=b-c+ B!: Vi (w)dF(w).
We have w*;>w*r  >w*y because UA, (w) increases in w and
(B12) UAg,  (w'p)=b"—c+B{% V,(w)dF(w)

>USy,, =b-c+Bfy Vr (w)dF(w)

> UAT—J’—I(W*T-J) = b—C + BIE}O VT_;+ 1(w)dF(W)
_-BI(W‘T_W*T-,r) .

The second inequality of (B12) follows from the fact that
Jo (Vo1 p (W)Y 1 (W) dBw) < B (w* -w* ).

We will complete the proof if we show that w*;>w* . By the condi-
tion that UAT—J—I(W*T-JLI) = UST—J‘—I"

B13) W', y=b-c+ GIO-)f; "O-F)w r,-wr, )AF(W)
+ Lt (-BYw-w*., )dF(w)
+ §im B9, ) + B )} B

Let w%.=w*; and define inductively for i>1,

B14) = bec (3/(1-B) [T (1B ) (WPp.;. w0y )dF(e)
+fil (=) w0r )dRW)
+ [ (-F) 90 ) + B (oW ) F )]

Then, W'y, =w*,., for I<i<T. Let w'= lim w°7.,. By taking limit i on
)
both sides of (B14), we have

(B15) w0 =b-c+ (B/(1-B)) (%, (w-w')dF(w).

Thus, w° = w®(b) = w*,. Because WP, ; increases in i, wo>wh.  QED.
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