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ABSTRACT

Base Period, Qualifying Period and the
Equilibrium Rate of Unemployment’

Unemployment benefits, benefit duration, base period and qualifying period are constituent
parameters of the unemployment insurance system in most OECD countries. From economic
research we know that the amount and duration of unemployment benefits increase
unemployment. To analyze the effects of the other two parameters we use a matching model
with search frictions and show that there is a trade-off between the qualifying and the base
period on the one hand and the amount and duration of the unemployment benefits on the
other. A country that combines a high level of unemployment benefits with a long benefit
duration can neutralize the effect on the equilibrium rate of unemployment with a long
qualifying and/or a short base period.
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1. Introduction

Base and qualifying period are constituent parameters of the unemployment insurance system
in most of the OECD countries. A worker must compl ete the qualifying period within a statu-
tory base period in order to obtain a claim for unemployment benefits (UB). The qualifying
period is often described as a rule having a financing and an information function, which re-
duces the moral hazard of the unemployed. The longer the qualifying period, the lower the
likelihood that workers will register as ‘false’ unemployed to capture UB and the higher the
accumulated contributions to the unemployment insurance, when they once will claim benefit
payments. Table 1 shows the qualifying and the base period of the US, Great Britain, Japan,
and some of the Continental European countries. For example, Italy and Germany apply a
rule, where a worker must have been employed at least for 12 months during the last 2 years
in order to be eligible for UB. The qualifying period is much shorter in France and the Nether-

lands than in Germany or Italy; thisis also true for the base period in the Netherlands.

Table 1: Characteristics of the unemployment insurance system in selected OECD countries 2002%

Qualifying Period Base Period Max. Benefit
(months) (months) Duration (months)
Denmark 12 36 48
France 4 18 30
Germany (2006) 12 24 12
Italy 12 24 6
Japan 6 12 10
Netherlands 6 9 18
Spain 12 72 24
UK 24 n.a 6
USA (2006) 12 16 6
Dfor a40 year old single worker without children, with 22-year employment career, Source:
IOECD 2004, US Department of Labor

Of the four parameters — base period, qualifying period, UB and benefit duration — we know
from economic theory (Mortensen 1977, Mortensen and Pissarides 1999, Pissarides 2000,
Rogerson et. a 2005) and empirical research (Atkinson and Micklewright 1991, Layard et al.
1991, Nickell and Layard 1999, Nickell et al. 2005) that the amount and the duration of UB
increase the equilibrium rate of unemployment. While the literature has focused on the impact
of the amount and duration of UB on the unemployment rate, there seems to be neither theo-
retical nor empirical research on the base and the qualifying period. To analyze the effects of
the two parameters, we use a Mortensen-Pissarides type (MP) matching model with search
frictions (Mortensen and Pissarides 1994, Pissarides 2000) and show that there exists a trade-
off between the qualifying period and the base period, on the one hand, and the amount and
the duration of UB, on the other. Therefore, it is possible for a country to offer its job seekers
a high level of UB with along benefit duration, while neutralizing the effect on the equilib-

rium rate of unemployment with along qualifying period and/or a short base period.



The paper is structured as follows. Section 2 introduces the MP-model with afinite benefit
duration. In Section 3, we integrate the base period and the qualifying period into the modi-
fied MP-model. Section 4 presents numerical simulations. Section 5 concludes. A graphical
presentation of the simulation results can be found in the Appendix I. Appendices I1-1V pre-

sent the proofs of the propositions.

2. Benefit Duration T

The time structure of the model is discrete. Job creation takes place at the beginning of a pe-
riod and job destruction at the end of a period. At the beginning of a period, a continuum of
applicants look for suitable vacancies. When a worker and a vacancy meet, they negotiate the
employment contract and begin production. At the end of the period, the output is sold, the
wage is paid and the match partners decide on whether to continue the job. Idiosyncratic
shocks which are caused by shifts in product demand or by a change of the unit costs of pro-
duction affect the productivity of the match. If the productivity istoo low, the job is destroyed
and the worker becomes unemployed. Eligible job seekers receive UB, which are paid as a
flat rate at the end of a period.

The labor force is represented as a unit mass, each worker is either employed or unem-
ployed, hence 1=e+ u, where e denotes the pool of employed and u the pool of unemployed.
Out of the e employed, AG(R)e lose their job at the end of a period. AG(R) is the endoge-
nous separation rate, where A is the probability of ajob-specific shock x. G(x), with the sup-
port 0< o < x<1, isthe distribution function of x. R> ¢ is the endogenous reservation pro-
ductivity and yx isthereal output of the job, with the maximum productivity y > 0. Worker

and firm prefer the same separation rule: If x> R, the job is continued. If x<R, thejob is
destroyed. Since R is endogenous and x is bounded from below, worker and firm can avoid
job destruction by agreeing on the reservation productivity R= ¢ . The u job seekers apply if
they meet a vacancy. Job seekers apply at most once per period and vacancies receive no
more than one application.

Unemployment incidence. Job search takes place at the beginning of a period. Job seekers,

who lost their job at the end of the previous period and do not find a re-engagement, form the
inflow | of the pool of unemployed: | = (1- p)AG(R)e, where p is the transition probability
into employment, 0< p<1. We call (1- p)AG(R) the ex-post-incidence. The unemployment

incidence AG(R) comprises, in addition to the ex-post-incidence, job seekers who find a re-



engagement immediately after losing their previous job, as AG(R) = pAG(R)+ (1- p)AG(R),
where pAG(R) isthe fraction of the job-to-job transitions.

Unemployment Insurance. Workers without a job register with the unemployment insur-

ance [T, b], which has the following two properties.

(A1) [Employed Worker]. Asin the MP-model each employed worker is entitled to claim
UB b >0 if laid off. In contrast to the MP-model the benefit duration islimitedto T >0 pe-
riods.

(A2) [Job Seekers]. ur_;j isthe pool of job seekers with a residual benefit duration of
T—j >0 periods. | isthe current spell of unemployment, j =0,...,T. An additional period
of unemployment raises the current spell from j to j+1 periods, reduces the counter of the
residual claimsto T —(j+1)>0 and places the unemployed into pool Ur_(j,;). Job seekers,

who have not found ajob T or more periods after losing their previous employment, lose their

eligibility to UB and form the job seeker pool ug.

2.1 Equilibrium Rate of Unemployment

Job seekers from the pool ur, who lost their job at the end of the previous period, are entitled
to UB for T periods. From (A1) and (A2) it follows that the inflow | is identical to the pool
Ur, So that ur =(1— p)AG(R)e. Those job seekers from ug, who still have no job at the suc-

ceeding period, form by (A2) the pool u;_;. For the pool of job seekers with a counter of re-
sidual clamsequal to T — j, we have in the steady state

1) ur_; = (- p)'""iG(Rk, j=0,....T-1.
Since p<1, ur_;j strictly decreases with an increasing spell length j.
Of the unemployed in the pool uy, pug find ajob. Thus we have in the steady state: pug =

(1- p)" ™ AG(R)e. From this steady state condition, we can derive ug

) Ug = MﬂG(R)e.

P

Finally, we obtain the aggregate pool of job seekers u from



T
3 u= 3 Ur_j.

=0

Matching function. The labor market is a search market. m(u,v) represents the matching
technology of the market, where mis the number of jobs filled with an input of u job seekers
and v vacancies. The matching function is linear homogenous, concave and monotone in both
arguments. For a given vacancy, q(@)=m(1/8 1)=m(u,v)/v is the probability of an applica-
tion, where the ratio of vacancies to job seekers, 8 =v/u, is the tightness of the labor market.
For a given job seeker, p(@)=6&q(@) is the transition probability into employment. For con-
venience, we will write g=q(@) and p= p(9).

Inserting (1) and (2) into (3) gives the equilibrium rate of unemployment as a function of

the tightness and the reservation productivity

1- p(6)AG(R)
[1- p(0)AG(R)+ p(6)

4 u(6,R)=

The parameters of the unemployment insurance T and b do not affect u directly, but rather

through the ex-post-incidence, (1- p)AG(R) and the duration of unemployment, 1/p.

2.2 Job Creation
Filled Jobs. An employment contract [wy_;,w(x), R] has three components. w;_; is the out-

side wage the worker earns in the first period. The outside wage depends on the residual
claims of the job seeker. If the negotiations fail, the worker receives UB b for up to another
T —j periods, j=0,...,T.

The second component of the contract is the match specific inside wage with the wage
function w:[R,1] —» R . At the end of a period, the succeeding periods productivity yx is re-
vealed to the match. If xe [R1], the match is continued and the worker gets paid w(x).1 The

third component of the contract shows the reservation productivity R at which the job will be
destroyed.

Continuation periods. Job-specific shocks hit a match with probability 4>0. A job will be

affected by no more than one shock per period, where shocks are iid.

1 Mortensen/Pissarides (1999) and Pissarides (2000) present a discussion of objections against the plausibility
of this assumption and the two-tier wage structure which results from the possibility of renegotiation.



Let 77(x) be the present value of a filled job after the manifestation of xe [a,1]. Worker
and firm are both interested in continuing the match as long as 77(x)> 0 and agree on job de-
struction as soon as 77(x)< 0, as will be shown below. Since 77(x) is a continuoudly increas-

ing function of x, areservation threshold R exists, for which
(5) IT1(R)=0.

Only jobswith x> R will be continued.
We assume that the firm sells the output yx at the end of the period at the same time as it
pays the wage W(x). Then the steady state equation for the present value 77(x) is

© 17(x)= p{yx— W)+ ﬂiﬂ(h)dG(h)+ 0 ﬂ)H(x)} |

Flow and stock variables are discounted at the factor p, where 0< p=1/(1+r)<1 with the
real interest rate r >0. Thejob is hit by a shock with probability 4 and changes into state h.
If R<h<1, the match is continued and the continuation value becomes 77(h). The match
specific productivity does not change with probability 1— 4 .

A worker employed at the productivity x earns the wage w(x), and his human capital has

the present value W(x). The asset pricing equation for the worker is

0 W(x)= p{w(x) R lﬁW(h)dG(h) +G(RU; } e /I)W(x)} |

With probability 4 a shock arrives and the match draws the productivity h. If h>R, the

value of the worker is W(h) and the match continues. If, on the other hand, h< R, which
happens with probability G(R), the job is destroyed, the worker becomes unemployed and the
value of his human capital is Ut (see Equation (13)).

Initial period. Firms choose the initial productivity x =1 when they set up a match and ne-

gotiate the outside wage. If the firm meets a worker with a current spell of unemployment of

length j, then the market value 77+ _; of the newly filled jobis

) My =10+ plw1)-wr_;], j=0,...,T,



where w_; is the outside wage, 77 (1) is the continuation value (6) and w(l) is the inside

wage of ajob with the productivity x=1.
The market value of an entrant with a current spell of unemployment of length j is with re-

spect of the asset Equation (7) and the outside wage wy_;

9) WI'—J :W(1)+p[\NT—j _\N(l)]v J =0,...,T.

Job creation. Entrance into the labor market is free for all vacancies, but open only at the
beginning of a period. The flow of vacancies persists until the present value of a vacancy is
zero. Considering thisinfinitely elastic supply of vacancies, the job creation condition is

;
(10) O:_k"‘qzoluT—jHT—j )
]:

where k denotes the flow costs for advertising a vacancy, q is the probability of meeting ajob

seeker, wr_j the conditional probability that the applicant will have a current spell of unem-
ployment of length j and 77+_; the value of the newly filled job according to Equation (8).
All job seekers search for jobs with the same intensity. Therefore, ur_; = ur_; / u denotes

the probability with which a vacancy will meet a job seeker with a current spell of unem-
ployment of length j. Taking into account the pool Equations (1), (2) and (4), the following
relationship holds

p1-p)},j=0,...,T-1
(12) e =
" {(1— o), j=T

2.3 Wage Negotiation and Job Destruction
Value of unemployment. Unemployed who are not eligible for UB have the value U, where
in the steady state

(12) Ug = pWp +(1- p)p(z+Uy).

The job seeker finds ajob with probability p, and his human capital takes on the initial value
W, (see Equation (9)). If heis not matched, the utility from leisure is equal to z.



The human capital of ajob seeker with a current spell of unemployment of length j has the

value Ur_; . In the steady state, the first-order linear inhomogeneous difference equation for

(13) Ur_j = PWr_j + (1= p)plz+b+Us_(jip], j=0....T-1.

The human capital of the outsider, who meets a vacancy, has the value Wr_; (see Equation
(9)). If the job seeker does not meet a vacancy, he receives the UB b in addition to the utility
of leisure z, the counter of the current spell of unemployment increasesto j+1 and his hu-

man capital takes on the value Ut_j,q).

Wage negotiations. Job search takes time and causes search costs. Therefore, as a conse-
guence of search frictions, each match generates a positive monopoly rent, which is distrib-
uted between the match partners through the wage. The sharing rule is obtained according to
the generalized Nash solution to a bargaining problem, with e (0,1) denoting the bargaining
strength of the job seeker.

Taking into account the idiosyncratic productivity shock xe [R1], the reservation utility of
the insider U+, and the fact that the asset price of a vacancy is equal to zero in the steady

state, the sharing rule implemented by the negotiations with an insider is

(14) W(x)—U7 =£ﬂ(x).

W(x)-U+ denotes the worker’s contribution and 77(x) the firm’s contribution to the total

surplus of the job.
The job rent of a match with an outsider, who has a current spell of unemployment of

length j, will be shared according to the following rule

(15) V\‘Ll'—j_UT—j :%HT_J', j=0,...,T,

where the asset Equations (8), (9), (12) and (13) give theinitial values of the outsider, Wr_; ,
the newly filled job, /7+_;, and the value of the unemployed at the time of wage negotiations,

U+_; . Proves of the following lemmas 1. — 3. can be found in Appendix I1.



Lemma 1 [Bargained Wages). In view of the reservation income rU of theinsider and the value
U+_; of the job seekers with a current spell of unemployment of length j, the agents negotiate the fol-

lowing inside and outsi de wages.
(i) [Inside Wage] The bargained inside wage at a match specific productivity xe [R1] is

(16) w(x)=rUt + B(yx—rUt).
(ii) [Outside Wage] An outsider with a current spell of unemployment of length j, who produces in the
first period with productivity x=1, earns the wage

(17) wr_j =w()- - BlUr ~Ur_j ot j=0,...T,
where w(1) istheinside wage (16) for x=1,and p 1 =1+r.

By Equation (16) the inside wage equals the reservation income of the worker plus a share
of the current match rent that depends on his bargaining strength £.

Should an outsider with a current spell of unemployment of length j find a job, then the
guarantee value of his human capital increases by the amount of the differentia rent
Ur —Uy_;. Asthe wage Equation (17) illustrates, the firm which places the outsider under
contract takes the fraction 1— # of thisrent.

The job destruction condition can be derived by evaluating the asset Equation (6) at the res-
ervation threshold x= R to obtain:

Lemma 2 (i) [Filled Jobs]. The continuation value of a filled job producing with the idiosyncratic
productivity xe [R1] is

(19 (=~ Ay .
(i) [Job Destruction Rulg]. The job destruction ruleis
rUT A 1
19 R=—"- I7(h)dG(h).
0 v gyl e

As the job destruction condition (19) illustrates, the current reservation output of a match is
lower than its permanent reservation income. Since the firm can destroy the job at no charge
(free disposal) and the supply of vacancies is infinitely elastic, the reservation income of the
match is identical with the reservation wage of the worker, rU+. Therefore, when the job
produces the reservation output yR, the match suffers a current loss equal to the integral ex-
pression in (19). The option value of the filled job is the reason why the match partners are
willing to accept this loss.

In order to close the model, we still have to determine the reservation wage of the different
types of unemployed. The unemployment insurance [T, b] creates a discrete distribution with
T +1 typesin the pool of job seekers. The job seekers differ with respect to their residual en-
tittement to UB and in turn in their reservation utility and the outside wages they are able to



demand when matched to a vacancy. Given the distribution of the market values of the T +1
job seeker types, we finally can derive the distribution of the initial values of thefilled jobs.

Lemma 3 (i) [Reservation Wage]. From the asset equations for the job seekers, the sharing rules
and the equations for the initial values, we obtain the distribution of the reservation wage of the T +1
job seeker typeswith

(200 rur_; =z+(1—dT‘j)b+¢)[ﬂ(1)+(l—ﬁ)(UT —uT_j)]p—l, j=0,...T

@-p)i-p
__[-p@)p
where d(@)= 1—(1—ﬁ)p(9)e (01).
(i) [Initial Values]. The distribution of theinitial values of occupied jobsis obtained from
(21) M7 =111+ @- AUt -Vt ), j=0..T.

As (20) and (21) show, while, ceteris paribus, the reservation wage of a job seeker with a
current spell of unemployment of length j decreases, the value of ajob filled with an outsider
with the same current spell increases monotonically with j. As a result, the unemployed with-

out benefit entitlement from pool uy have the lowest market value of al job seekers, while

correspondingly jobs filled by unemployed workers without entitlement have the highest mar-
ket value of all newly formed jobs.

2.4 Solution and Labor Market Policy
The equilibrium of the search model consists of solutions [/7(1),U+_;,6,R,u], j=0,..,T,

to the Equations (10), (18) — (20) and the equilibrium unemployment rate (4). Like the stan-
dard MP-model the enhanced model has two independent endogenous variables, the reserva
tion productivity R and the labor market tightness 6. To solve for these two unknowns we can
use the job destruction condition (19), which isin view of the income Equation (20) and the
asset Equation (18) an equation in [6,R]. The second key equation of the model is the job

creation condition (10), which depends after eliminating the transition probabilities with (11)
and the initial values of afilled job with the asset Equations (21) on [8,R] . The asset Equa-

tions (20) and (21) make use of the ‘entitlement rents'’ U —Uy_;, j=1...,T. The entitle-

ment rents result from ‘institutional frictions’, which are created by the public unemployment
insurance system. All the T entitlement rents are functions of the labor market tightness, as
follows from the asset Equations (20).

Labor Market Policy. The following proposition characterizes the impact of the policy pa-
rameter T. An increase in the benefit duration T raises the fraction of job seekers with along
residual duration of benefit entitlement. Their reservation wage increases and, consequently,

the outside wages they demand increase too. The initial values of the newly established firms
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fall and the supply of vacancies declines. In turn, the tightness of the labor market decreases
and the duration of unemployment 1/ p rises. In addition, the ex-post-incidence (1- p)AG(R)

increases. The rising duration of unemployment and the higher ex-post-incidence are each suf-
ficient to raise the equilibrium rate of unemployment. The Figures 3a—c in Appendix | for
E =1 illustrate the argument.

3. Qualifying Period and Base Period
In the unemployment insurance [E,F,T,b] with qualifying period E>2 and base period
F > E, workers who lose their job before completing the qualifying period have no clam to
UB. In order to model the insurance, we introduce the following five assumptions (A1) —

(A5), where (A1) — (A4) deal with the qualifying period E and (A5) describes the role of the

base period F.

3.1 Qualifying Period E
(A1) [Completed Qualifying Period]. The qualifying period of a worker is completed, if
he was employed for at least E > 2 periods during the base period F. An unemployed person
with a completed qualifying period is entitled to T payments of the UB b.

(A2) [Transferability]. Residua claims for UB from earlier unemployment spells are lost.

Qualifying points are intertemporally transferable.

(A3) [Employed worker]. Each employed worker is characterized by a tupel [E—-i,C].
The counter E—i >0 shows the number of currently accumulated qualifying points of the
worker; i denotes the number of uncompleted qualifying time periods, with i =0,..., E-1
and Ce {0,T} isabinary variable and either equal to T or zero — depending on whether the

qualifying period is completed and the worker is entitled to UB or not. During an uncom-
pleted qualifying period, an additional period of employment raises the counter of the qualify-
ing pointsfrom E—i to E-(i—-1)<E.

(A4) [Job Seekers]. Each job seeker is characterized by atupel [E—i,T — j]: The counter
E —i > 0 shows the number of currently accumulated qualifying pointsand T — j >0 there-
sidual benefit duration, where j=0,...,T . An additiona period of unemployment of a job
seeker, who still owns residual benefit claims, raises the length of the current spell of unem-
ployment from j to j +1 and reduces the counter for the residual benefit duration from T — |

to T—(j+1)>0.
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3.2 Base Period F and Waiting Time
With given UB b the reservation utility of an applicant, hisinitial wage as well as the initia

market value of afilled job depend on the following three attributes of the insurance system
[E,F,T,b]: First, the accumulated qualifying points E —i; second, the distribution of the
E —i employment periods over the base period F; and third, the counter of the residual bene-
fit duration T — j. The longer the residua benefit duration, or the higher the number of ac-
cumulated qualifying points, or the sooner the job seeker will complete the qualifying period
(i.e. the shorter his waiting time), the higher his wage demand will be during the initial con-
tract negotiations.

The length of the waiting time of ajob seeker with characteristics [E—i, T — j] isthetime

that passes until his next benefit entitlement begins. The waiting time is a random variable,
which depends on the accumulated qualifying points E—i and on the distribution of the
E —i employment periods over the base period F, as we will explain in more detail in the fol-
lowing sections. The longer F is, the greater, ceteris paribus, is the number of different em-
ployment careers with exactly E —i qualifying points and the greater is the range of the dis-
tribution of different waiting times of otherwise identical job seekers.2 There are two cases to
distinguish.

Firgt, if F =E, there is exactly one employment career which meets the qualification re-
quirement: Only those workers who were continuously employed for at |least E periods are €li-
gible to UB. Second, if F > E, then the number of different employment careers with a cur-
rent counter of E—i>0 qualifying points is possibly very large, as is indicated by the fol-
lowing simple example. Let A and B be two job seekers with identical qualifying counters
E —i>0. Assume that both remain unemployed in the next period and, moreover, that A was
employed F periods ago, while B was not. Then A loses one qualifying point and faces the

counter E— (i +1) at the end of the current period, whereas B till owns E —i points. Even

though both workers have accumulated an additional unemployment period at the end of the
current period, the 'bifurcation’ arises, because the unemployed A replaces a period of em-
ployment at the beginning of the current base period with the current unemployment period,
so that his qualifying counter decreases by one; whereas B, on the other hand, replaces an un-

employment period at the beginning of the current base period with the current unemploy-

2 In total, there are [Eﬁi) employment careers with E—i qualifying points in the base period F, i =0,..., E.
If, for example, —asin Germany — the base period comprises F = 24 months and the qualifying period E =12

months, then there are (Ej =2,7*10° possible employment careers with a completed qualifying period.
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ment period, so that his qualifying counter remains constant. Consequently, the expected
waiting time of A isat least one period longer than the waiting time of B.

An investor offering a vacancy knows just as little ex ante about the applicants specific em-
ployment careers as about their accumulated qualifying points or their residual benefit claims.
Y et the ex post value of the job and, consequently, his decision to offer a vacancy depends on
these variables and on his expectations concerning these characteristics of an applicant. In or-
der to provide a smple model of the investor’s decision, we introduce assumption (A5) be-

low, which assures that the initial value of afilled job, /7¢_j7_;, will indeed only depend on
the characteristics [E—i,T — j] of the applicant and not on the distribution of the E —i em-
ployment periods over the base period F. The risk-neutral investor then needs only to estimate
the probability s jr_; of meeting atype [E—i,T — j] applicant.

We model the effect of the applicants employment careers and the above mentioned bifur-
cation on the decision of the investors to offer vacancies using the following Markov process.
Let ug_j7_; denote the pool of job seekers with E—i qualifying pointsand T — | residual
benefit periods.

(A5) [Employment Career]. The unemployed from ug_jr_;, who have found no job,
make either atransition into the pool Ug_jr_(;.1) (like the job seeker B in the above example)
or into the pool Ug_(,qr—(j+1) (like the job seeker A in the above example), where the first

transition occurs with the probability ye[01) and the second with the probability
1-ye (0]

At the micro level, there exists no correlate of the transition probability 7 At the macro
level in contrast, the policy parameter y has quite the same effect as the distribution of the
employment periods E —i over the base period F. First, if F =E, this case corresponds to a
transition probability of ¥ = 0, asthere is only one employment career which meets the quali-
fication requirement. In the second case F > E. The longer the base period F ceteris paribus
the higher is the fraction of agents in the inflow to the aggregate pool of unemployed u, who
can claim UB. An increase in the transition probability yhas obviously the same effect on the
mix of typesin the inflow to u as an extension of the base period F. The reason is that on the

macro level, y determines the fraction of the job seekers from the aggregate pool ug_; =
ZLluE_iT_ i, 1=0,...,E, whose qualifying counters do not decrease despite the advancing

calendar time and who therefore search for ajob in the following period with E —i qualifying
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points again.® On the other hand, for the fraction 1- y of the unemployed from pool ug_;,

both the counter of the residual claims and the qualifying counter decrease by one and their

reservation income reduces correspondingly. Third — just asinthecase F >« — if y -1,

the fraction of the employed workers with a completed qualifying period approaches unity ir-
respective of the length of the qualifying period E.

3.3 Qualifying Path and the Equilibrium Rate of Unemployment
The unemployment insurance [E, 7, T,b] with qualifying period E, base period yand benefit

duration T creates a discrete distribution of E types among the pool of employed workers:

Employed workers differ in the qualifying counter E—i, i=0,...,E—1. In the following,
ec_; denotesthe pool of workerswith E —i qualifying points. Among the u unemployed, the

unemployment insurance likewise creates a discrete distribution of types, who differ with re-

spect to the qualifying points E—i, where i =0,...,E -1, and the residual benefit duration
T-j,where j=i,..., T byassumption (A5)and T>E .4

Since the time of the model is discrete, every employed worker owns at least one qualifying
point. Job seekers from the pool uy = ZLE Ugr_; ,» who do not possess qualifying points, be-
gin their employment career in the pool e and make atransition to the pool e,, if x> R, at
the end of the first period of the current employment spell.> R, is the reservation productivity
for the transition from the pool e, to pool e,, see Figure 1. Consider afilled job with E -1,
i=1...,E-1, qudifying points. At the end of the period the firm has to decide whether to

continue the job or not. Given xe [e,1], the match is continued if x> Rg__y) and the worker
makes atransition to the pool eg_(j_y). Otherwise the match dissolves, the job becomes vacant

and the worker unemployed — without claim to UB. Match partners from the pool eg_; close

to the completion of the qualifying period decide to continue and make a transition to pool

3 The effects of the parameters of the labour market policy [E, 7T, b] on the equilibrium unemployment rate u
do not depend on whether the qualifying period E is shorter or longer than the benefit duration T. For the sake
of brevity, we present the model equations for the case E<T , which most of the OECD (2004) countries fol-
low. The simulations and resultsin Section 4 of the paper, however, also take into account thecase E>T +1.

4 1f E<T, thereare YE2HT —E+k)=(E+1)T +1)- E(E+1)/2 types of job seeker; if E>T +1, the number
of job seeker types amounts to Yf_o(T +1-k)+(E—T)=T(T +1)/2+(E+1). The steady state equations for
the employees ez ; and job seekers ug_ir_; are developed further in Appendix IV.

5 Whether the creation of vacancies is profitable depends in particular on the reservation productivity R, . For
profitability R; <1 isanecessary condition because the firms choose theinitial productivity at x=1.
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eg, if Xx=>Rg. The pool e comprises exclusively jobs with a completed qualifying period.
A job from eg iscontinued, if x> Rg,;. Otherwise, it is destroyed, and the worker becomes
unemployed - with claim to UB. Rg,; is the reservation productivity of the jobs with a com-
pleted qualifying period.

We call the path of the reservation productivities ¥¢ =[R,,...,Re], E > 2, the qualifying
path: Every worker must — possibly interrupted by unemployment spells — pass through the
qualifying path ¥ before his qualifying period is completed and he is entitled to UB.

e e e e e e
1 2 E-1 E E E
| | S | | | | ___
I [ | [ | | |
R, xX2R, X2 Ry XZREfL XZRy x> Ry, xX2Rp,
23] U, Up_n ur_1 ug ug

Figure 1: Qualifying path
Out of the ez_; employed workers with the qualifying counter E —i, lG(RE_(i_l) )eE_i lose

their job at the end of the period. In the ensuing matching at the beginning of the following
period, (1- p)/IG(RE_(i_l) )eE_i do not meet a vacancy and form the inflow to the pool of un-

employed ug_;; (1- p)/IG(RE_(i_l)) is the ex-post-incidence among the workers with the
qualifying counter E—i. In the steady state, entries to the unemployment pool u are equal to
exits, so that (1- p) }jE‘l/lG(RE_(i_l) Jec_; = pu.. If we divide both sides of the steady state

condition by e and take into account that e=1-u, we obtain the equilibrium unemployment
rate

E-1
- p(e) = ﬂG(RE—(i—l) )5 E-i
(22) u(6,%e,Res) = = v
[1- p(6)] _;OZG(RE—(i—l))g i + P(©)

where g =g (0,%,Rey), With ¢ =eg_j/e, i=0,...,E-1, is the fraction of the
employed workers with the qualifying counter E—i, hence YEGee | =1. As Lemma A3 in
the Appendix IV shows, the shares ¢¢_; and therefore the unemployment rate (22) are func-
tions of the tightness of the labor market 6, the qualifying path ¥ =[R,,...,Rg | and the res-

ervation productivity Rg,; of the jobs with a completed qualifying period.



15

The equilibrium unemployment rate (22) — similarly to the steady state rate (4) of the un-

employment insurance [T,b] — depends on, first, the weighted average of the ex-post-

incidences, [1- p(6)] iEz‘lle(RE_(i_l))gE_i , and second, the duration of job search, 1/ p(6).

3.4 Qualifying Rents and Waiting Time
First, we deal with the asset equations of the filled jobs and the employed workers in the con-
tinuation periods of a match, then we focus on the job creation condition, the wage negotia-
tion, the qualifying rents and finally the waiting time.6

Continuation periods. The value of a filled job with a completed qualifying period is de-
rived from the asset Equation (6) and the value of the worker from Equation (7). For conven-
ience, we repeat the equations below. The market value of afilled job with a completed quali-
fying period is

- nEﬂ(x):p{yx—wEﬂ(x)m Rjnm(h)de(hw<1—ﬂ>nE+1(x>}.

The present value of aworker with a completed qualifying period is

1

(24) We41(X)= p{WEﬂ(X) + /1[ [We41(h)dG(h) + G(Re,a W er ] +(1- /1)VVE+1(X)} ,
RE+l

where We,; :[Re.1,1] —» R is the function of the inside wage and U 7 is the value of ajob

seeker whose qualifying period and benefit entitlement are compl ete (see Equation (A8), Ap-
pendix I11). Firm and worker with a completed qualifying period share the match rent accord-
ing to therule (14).

The continuation value of ajob with E—i qualifying points, i =0,...,E -1, and the pro-

ductivity xe [Rg_; 1] isgiven by

(25) Me(x)= P{YX —we_i (X)+ ﬂRE } '17 e—(i-1)(h)dG(h)+ (1- 2)max o E(il)(x)}} :

6 Theinitial value of anewly filled job, the value of an outsider, who accepts ajob, and the sharing rule that job
seekers and vacancies use in their first contract negotiation as well as the asset equations for the value of the
unemployed are developed in Appendix I11. The asset equations (A6) and (A7) determine the initial values of
the jobs and the workers, the value of the unemployed human capital is represented in the equation (A8).
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The firm chooses the reservation productivity Re_i_1), on which the transition to the pool
(i) depends. If the match is hit by a shock and draws the productivity h> Rg_;_q), the

match is continued, otherwise it is destroyed. If no shock arrives, firm and worker must still
decide whether to proceed. The reason isthat if the match continues, the worker makes a tran-

sition to the pool eg_;_y), so the value of the filled job in the continuation period is
7 E_(i_l)(x). Since the profit maximizing firm is free to destroy the job at no charge, it de-
cides for the aternative max {0,17 E_(i_l)(x)}. The worker also prefers continuation only if
Ig_j4)(x)20, asis shown below.

The value of aworker with the qualifying counter E—i, i=0,...,E—-1isgiven by

P{WE () + ﬂLE}WEﬂ(h)dG(h) +G(Re M gr } +

(1-2)max{U gr 'WE+1(X)}}! i=0

(26)  Wei(x)=

p{WEi (x)+ 4

1
. [We_(i1)(h)dG(h) + G(RE—(i—l) Ju EiO] +
(i1

(1 A)max U E_iO,WE_(i_l)(x)}}, i=1..,E-1

If the job is hit by a shock and draws h< Rg__y), it is destroyed and the worker with the

qualifying counter E —i becomes unemployed. In the case i = 0, the unemployed who is en-

titled to UB has the value U ; inthecase i =1,..., E -1, the worker’s qualifying period is

not yet completed and hisvalueis Ug_jq . If no shock occurs, the worker chooses the alterna-

he decides to continue the match, otherwise he leaves the firm and makes a transition to the

pool of unemployed. Asthe insiders share the rent of the job according to the rule

(27) We_; (X)=U g_(is10 = %Ha (x),i=0,...,E-1,

We_1)(X)2Ug_jo appliesif and only if /7g__4)(x)> 0. The sharing rule (27) takes into

account that the worker [E —i,0] makes atransition to ez_;_y) if the wage negotiations suc-



17

ceed. If the bargaining fails, the worker becomes unemployed with a qualifying counter equal

to E—i without entitlement to benefits. In thiscase hisvalueis Ug_;g.

Job creation. Out of the u job seekers, there are ug_jr_j with E—i qualifying points and a
current spell of unemployment of length j. Since all job seekers look for jobs with the same
search intensity, for a given vacancy ug_it_j =Ug_jr_j /u is the conditional probability of
an gpplication from a job seeker from ug_jr_;. The probabilities yg_jr_; — developed in
Lemma A4, Appendix IV — are functions of the tightness 6, the base period ¥ the qualifying
path ¥ =[R,,...,Re | and the reservation productivity Rg,; for jobs with a completed quali-
fication. The expected market value of anewly filled jobis ¥ yg_jt_j /Tg_j7r_; . Accessto the

labor market is free, so that the following job creation condition applies in the steady state,
given the search costs k and the probability q of an application:

ET
(28) O0=—k+ q.ZOZ.ﬂE—iT—jHE—iT—j :
i=0j=i

The agents negotiate the following inside and outside wages.

Lemma 4 [Bargained Wages]. (i) The bargained inside wage of a worker with a completed quali-
fying period at a match specific productivity xe [er,1] is

(29) We1(X)=rUgr + Blyx—rUgr ).
Theinside wage of a worker with the counter E —i and the job specific productivity xe [e/1] is:

rUg_10 + Blyx—rUg_10]-@- SlUgr ~Uggoli=0
(30)  wei(¥)=
rUg_(i+1)0 + Blyx-ru E—(i+1)0]_ (- AlUeio-U E—(i+1)0]’ i=1..,E-1
(ii) Snce newly filled jobs produce with the productivity x=1, a job seeker with the counter E — i
and a residual benefit duration of T — j periods, j =1i,...,T , obtains the outside wage

Wi (1) - (- ﬁ)(U S = ),0_1, i=0
B Wer_j=

We—(j_2) Q)+ (- ﬂ)(U E-iT-j —U E_io)p_l, i=1...,E
where We.1(1) and wg_(_1)(1) are theinside-wages (29) and (30) for x=1.

The inside wage wg_j (X) of a worker with the counter E—i has — as (30) shows — three
components: the reservation income, rUg_,1)o, the worker’s share of the current match rent,
Blyx—rUg_,a)0], and the side payment 1-B)Ug_io-U e—(i+10] - TO understand the rea-
son for the side payment notice that at the end of the current period, the worker has E — (i +1)

qualifying points and the reservation value U g_(,1)- If the match is continued, the counter
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increases by one to E—i and the reservation value of the human capita increases by the
qualifying rent Ug_jo —Ug_(,0)0. The firm, which employs the worker, appropriates the
share 1- £ of the qualifying rent. The qualifying rent is the result of institutional frictions,
which emerge from the prevailing order of the labor law. In accordance with assumption
(A2), the qualifying period is an asset owned by the worker, which is not tradable. Thus, since
the labor force is exogenous, a dissipation of the qualifying rent is generally excluded, even in
the steady state.

If one compares, ceteris paribus, two agents with a completed qualifying period (i =0) —
one is an outsider, the other an insider — then, as we would expect, the outsider is worse off,
because, as opposed to the insider, he has to pay a side payment, as seen in the first line of
(31). The size of the payment is determined by the length j of the current spell of unemploy-
ment and the quasi-rent U gt —U gr_; , by which the reservation value of the outsider is lower
than the reservation value of the insider.

Now compare two agents with the counter E —i who have not yet completed their qualify-
ing period —where oneis an outsider with aresidua entitlement of T — j periods, the other is
an insider — then the outsider is better off, since he receives a wage bonus, which is dependent

on the quasi-rent Ug_jr_; —Ug_jo, as the second line of (31) shows. The insider is worse off,

because his qualifying period is not yet completed and, as a result, in accordance with as-
sumptions (A1) and (A2), he has no benefit entitlement — as opposed to the outsider.
As the following proposition shows, the market value of a filled job IYE_(i_l)(x),

i=0,...,E, is acontinuously increasing function of xe [a1]. If Tg__p(2)<0, asweas
sume throughout, a reservation productivity Rg_;_y) exists, which fulfils the reservation con-
dition

(32) e i1)(Rei9))=0,1=0,....E.

The asset values of the filled jobs and the job destruction rules are discussed in the following
proposition, which is proved in the Appendix I11.

Proposition (i) [Filled Jobs]. The value of a filled job with a completed qualifying period and the
idiosyncratic productivity xe [Rg,; 1], is

X— RE 1
33 7 1- L
(33 Ea(X)=1- By Tor
Through backward induction, the continuity and monotonicity of /7¢,,(x) are transferred to
IT¢_;(x), asthe Equation (34) shows. The value of a job fromthe pool ez ;, i=0,...,E-1,is

34 e, (x)= pl- B)y(x-Res )+ @-Amex {0, 77¢__y) (x)}- max {0, 77¢__py(Re_ I}



19

(i) [Job Destruction]. For a job with a completed qualifying period, the job destruction rule can
be derived by evaluating the asset Equation (23) at the reservation threshold x = Rg_;. Taking into
account the wage Equation (29) we obtain:

_ ru ET A 1
(35) Rew1= y (1_ ﬁ)y RifE+l(h) dG(h)

For a job with the qualifying counter E—i , the job destruction rule can be derived from the asset
Equation (25), the reservation condition (32) and the wage Equation (30) with

'Ueg0 Ugr -Ugao
y y
1

m[ﬂifal(h)d@(hﬁ(1—/1)max{O,HE+1(RE)}], i=0

(36) Re.i=
r'Ue(+10  Ye-io ~Ye(i+1o
y y

ﬁ{ﬂ%}(z £_(-1)(h)dG(h) + (L— 2)max {0, 77e_(_1)(Re 4 )}] =1 E-1

As the Equations (35) and (36) show, the current reservation output of a match is lower than
the match’s permanent reservation income both during the waiting time of the worker, see
Equations (36), and also after the completion of the qualifying period, see Equation (35). The
reservation income of a match — given the assumption of free disposal and the infinitely elas-
tic supply of vacancies —isidentical with the reservation income of the worker.

With the job termination rule (35), the firm chooses the reservation productivity Rg,; such
that yRg,; <rUgp for the reservation output of the match. The firms are willing to hoard la-
bor, even if hit by severe demand shocks. The reasons for this behavior are the search costs
and the resulting option value of afilled job. The option value is the expected market value of
aproductive job weighted with the shock probability A. If demand changesin favor of the job,
the hoarded workers are immediately ready to start production, since neither search nor re-
cruiting costs arise on the ‘interna labor market’. If the match partners would separate as
soon as the output falls below the reservation income of the match, they would sacrifice this
option and have to search for another match.

The waiting time is the time that passes until a worker on the qualifying path becomes €li-
gible to UB. Under the conditions of the unemployment insurance [E,y,T,b], the waiting
time is endogenous, whereby workers face the following trade-off.

The shock parameter xe [e,1] is bounded from below. Consequently, a match can force the

continuation of production until the Ul entitlement is reached. Thus, for example, a worker
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with the qualifying counter E —i can reduce his waiting time to exactly i periods, if the firm
fixes the reservation productivity along the residua qualifying path at the level of the lower
support ¢. By taking this decision, however, the worker must accept a low, possibly negative
wage, what pays only if he can expect a high UB b, along benefit duration T or alow utility
of leisure z.

The worker will weigh the disadvantages of restraining his wage claims against the benefit
from a reduction in the waiting time. His willingness to restrain his wage claims during the
waiting time — as the job destruction rule (36) shows — is bounded by the path of the reserva-
tion incomes, the qualifying rents he can expect to capture and the option value of the filled
job.

The option value of the filled job is measured by the integral expression in Equation (36).
Since the worker makes a transition independent of the prevailing market conditions from

ec_; to eg_;_1) when the job is continued, the lower bound of the integral is the reservation
productivity Re_;_q) that isthe threshold productivity for the transition to eg_(j_y).

If the firm currently produces at the break-even point with the reservation productivity

Re_; and is not hit by a shock — an event which has the probability 1- 4 — the firm opts for
the alternative max{0, /7 E(i-1)(Re_i )} as a consequence of the free disposal.

Finally, the worker’s willingness to accept a sequence of low wages on the qualifying path

is bounded by the qualifying rents. If the firm chooses the reservation productivity Rg_;, it
takes the worker’s reservation value U g_.q)g into account. If the match is continued, the res-
ervation value of the worker increases to Ug_jo. In order to capture the qualifying rent
Ug_io —Ug(41)0 Created by the insurance system, the worker is willing to accept a reduction

of the reservation output of the match by an amount just equal to the rent.

3.5 Solution

To solve the model, we must determine the equilibrium path of the reservation productivities

Re_(-), 1=0,...,E, and the steady state tightness ¢ of the labor market —intotal E + 2 vari-

ables. The reservation productivities depend on the reservation wages of the workers, the
qualifying rents and the market values of the filled jobs, as the job destruction rules (35) and
(36) show. The market values of the filled jobs are in turn functions of the reservation produc-
tivities, as Equations (33) and (34) show. In order to close the model, Lemma A6 in Appendix

IV makes clear how both the reservation wages of the workers and the qualifying rents de-
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pend on the market values of the filled jobs and, thus, the reservation productivities. To calcu-
late the tightness 6, we need the job creation condition (28). The conditional probabilities
He_iT—; Of meeting a job seeker with the qualifying counter E—i and aresidual benefit du-

ration of T — j periods are developed in LemmaA4 in Appendix IV.

4. Simulation
Parameters and matching function. The base line parameters for the numeric simulations are
shown in Table 2. The bargaining power of the workersis £ = 0.50, the output of ajob at full
productivity is y =100. The value of leisureis z=30, UB are b=30. Thereal interest rater
is 2 %; the probability of a productivity shock 4 is 10 %,; the search and recruiting costs of a
vacancy amount to k = 30. The distribution function G(x) of the productivity shocks is as-
sumed to be uniform on [e,1], with the lower support o = 0. If we replace the uniform distri-

bution by a beta distribution with varying parameter values we receive for al simulations
similar results. The matching function of the search market is of the Cobb-Douglas type

(Petrongolo/Pissarides 2001). For a given vacancy, the probability of a contact with a job

seeker is ()= 607 . For the elasticity of the job matches with respect to the supply of

vacancies, we use ¢ = 0.50 and for the ‘total factor productivity’ we assume ¢ = 0.60.
Table 2: The baseline parameter of the model

Yij r A y z b K | o i) )
050 | 002 | 0.10 | 100 | 30 | 30 | 30 | O | 050 | 0.60

The results of the simulations with the qualifying period E, the benefit duration T and the
base period yare shown in Appendix |. Figures 2-4 provide simulations with the benefit dura-
tion T and the qualifying period E for a given base period y = 0.10. For the qualifying period,
we assume E =4,8 and for the benefit duration T =1, 2,..., 20. In addition, Appendix |
compares the two unemployment insurance systems [E,7,T,b] and [T,b] (see Section 2).
With the unemployment insurance [T,b], every employed worker is entitled to up to T pay-
ments of the UB b. The model of the unemployment insurance [T, b], therefore, implicitly as-
sumes that for the qualifying period E =1 and the base period y =1. Figures 5a-c deal with

comparative static simulations with the base period yfor a benefit duration of T =10 periods

and the qualifying periods E =4, 8.
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Result 1 [Decreasing Qualifying Path ¥ =[R,,..., Rz ]]. Figure 2a, Appendix |, shows the
qualifying paths ¥ for E=4 and E =8, a benefit duration of T =10 periods and a base
period ¥ =0.10. The counter of the qualifying period, i =1,...,E+1, is depicted on the hori-
zontal axis and the corresponding reservation productivities are graphed on the vertical axis.
For example, figure 2b pictures, for the case E =4, the four reservation productivities of the
quaifying path ¥, and the reservation productivity Rg,; of thejobswith a completed qualify-
ing period, against the benefit duration T on the horizontal axis.

As Figure 2a and 2b demonstrate, the qualifying path #¢ follows the same pattern in al
simulations: First, the qualifying paths are concave and to reap the qualifying rents firms re-
duce the reservation productivities Rg_y), i=0,...,E, until they reach a minimum in the
last period before the completion of the qualifying period. Second, as soon as firm and worker
have captured al rents and the worker is entitled to the UB, the reservation productivity, the
quit rate and the wage of the employed worker jump to the levels of the jobs with a completed
qualifying period, such that Re.y >R >R, >...>Rg 2. If we draw a vertical line
through Figure 2b at T =10, we obtain the qualifying path ¥, for E =4, which isshown in

Figure 2a.

Result 2 [Benefit Duration T]. The benefit duration T affects u via two channels: First,
through the weighted ex-post-incidence, In-exP = (1- p)ziig‘lﬂG(RE_(i_l))gE_i , and second,
through the expected unemployment duration D=1/p. In-exP, the weighted ex-post-

incidence, is the fraction of the employed workers who lose their job, do not find a follow-up
job at the subsequent matching and, as a result, are unemployed for at |east one period.

Consider, for example, the insurance system with the qualifying period E=4. If the poli-
cymakers increase the benefit duration from T =1 to T = 20, the expected duration of unem-
ployment increases from D =1.84 periodsto D = 2.17 periods, see Figure 3a, while the ex-
post-incidence grows from 4.1 % to 4.8 %, see Figure 3b. For a given qualifying period E
therefore, the unemployment rate u strictly increases with the benefit duration T, see Figure
3c. For E=4, for example, the equilibrium rate of unemployment increases from 7 % to
9.5 %, if the benefit duration risesfrom T =1 to T = 20.

Result 3 [Qualifying Period E]. An extension of the qualifying period E for a given base
period (¥ =0.10) lowers the unemployment rate, as Figure 3c and Figure 4 make clear.
The unemployment rate strictly decreases with an increasing E, since, ceteris paribus, both

the unemployment duration and the weighted ex-post-incidence decrease with the rising E,
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see Figure 3a and Figure 3b. For example, with ¥ =0.10 and T =10 the unemployment rate

falsfrom u=9.74 % to u=9.13 %, if the qualifying period E increases from 1 to 10 calen-
dar periods.

Result 4 [Comparison Between the Insurance Systems]. The insurance system [T,b] im-
plicitly sets E=1 and y =1, such that u is strictly higher than in the insurance systems with
qualifying periods E > 2, see the dotted lines in the Figures 3a-c. The reasons for the increas-
ing difference between the equilibrium rates of unemployment of the two insurance systems
are, that under the conditions of the insurance [E, 7, T,b] not only is the average duration of
unemployment shorter than in the system [T,b] but the ex-post-incidence is also lower. What
are the reasons for this ordering?

The risk-neutral match partners have rational expectations and anticipate the consequences
of job destruction. In the insurance system [E, 7, T,b], the destruction of ajob that qualifies
for UB occurs with the endogenous probability AG(Rg,;), whereas in the system [T.b] the
probability is AG(R), where AG(R)> AG(Rg,;). In fact, the workers in both insurance sys-
tems are entitled to the UB b and an equally long benefit duration of T periods. Furthermore,
in both insurance systems, they have a positive probability of losing their benefit entitlement
and to become long term unemployed. Y et with the unemployment insurance [T, b], they can
be sure of having the benefit entitlement regained with their next job. Moreover, the waiting
time, which elapses until a worker who loses his current job receives the next benefit entitle-
ment, is under [T,b] identical with the duration of job search, which is equal to 1/ p. In the
insurance system [E, 7,T,b], on the other hand, a positive probability exists that the worker
with an increasing duration of unemployment will not only lose his benefit entitlement, but
also his qualifying points, so that, on average, ceteris paribus more time will pass until the

completion of the next qualifying period than just the time of the job search, which is the

lower bound for the waiting time.

While the waiting time which elapses between two benefit entitlements in the system [T, b]
is exogenous for the individual match and identical with the expected duration of job search,
1/ p, from the perspective of the job seeker, the waiting time in the insurance system
[E,7.T,b] is endogenous and bounded from below by the expected duration of an unem-
ployment spell. As a consequence, the reservation wage of aworker entitled to UB is, ceteris

paribus, lower in the insurance system [E, 7, T,b] than in the unemployment insurance [T, b],
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his wage income is aso lower and his willingness to continue the match despite adverse de-

mand shocksis higher.

Result 5 [Base Period and Convergence]. Figure 5a-c illustrate the impact of the base pe-
riod y on the (weighted) ex-post-incidence, see Figure 5a, the unemployment duration, see
Figure 5b, and the equilibrium unemployment rate, see Figure 5c. Just for comparison, the
figures show the corresponding graphs for the unemployment insurance [T, b].

As Figure 5¢ shows, the equilibrium rate of unemployment strictly increases with the base
period 7 An increase in ydoes not only lower the waiting time, but also the qualifying rents
and therefore the option value of afilled job. Moreover, the expected wage income increases,
the supply of vacancies fals and, as a result, both the duration of unemployment, see Figure
5b, and the weighted ex-post-incidence, see Figure 5a, increase.

In addition, Figure 5a—c illustrate that the equilibrium values of the ex-post incidence, the
unemployment duration and hence the unemployment rate in the class of insurance systems

[E,7,T,b] with E >2, converge with rising yfrom below to the corresponding values of the

insurance [T,b].

Result 6 [Iso-Unemployment Curve u = 9.5 %]. The insurance system [E, 7,T,b] consists
of four policy parameters. The ‘iso-unemployment curves' in the policy space are therefore
four-dimensional hyperplanes. Figures 6a-c depict three-dimensional (y,E,T)-sectors of the
Iso-unemployment curve for u=9.5 %. Figure 6b illustrates the (y,E, T) -plane for an UB of
b =30, while Figures 6a and 6c show the corresponding (y, E,T) -planes for a 5 % reduction
of the UB to b= 28.5 and a5 % increase of the UB to b = 31.5 respectively.

Figures 7a-c and 8a-c graph two-dimensional sectors of the iso-unemployment curve
u=9.5 %. Figure 7a shows the negative trade-off between the UB b and the benefit duration
T for the base periods ¥ =0.10 and y = 0.60, where E =4 for T =10 Figure 7b depicts the
positive trade-off between the UB b and the qualifying period E, where for the base periods
y=0.10, ¥ =0.30 and y =0.60; Figure 7c shows the positive trade-off between the benefit
duration T and the qualifying period E for the base periods y =0.10 and y = 0.30. Figures
8a-c depict the base period yon the vertical axis and the UB b, the benefit duration T and the
qualifying period E on the horizontal axes. Figure 8a shows the negative trade-off between
the UB b and the length of the base period ; Figure 8b graphs the negative trade-off between
the benefit duration T and the base period y, and Figure 8c finally shows the positive trade-off
between the base period yand the qualifying period E.
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5. Conclusion

Base period and qualifying period are instruments of the labor market policy, which have so
far received little attention in labor market theory, macroeconomic theory and empirical re-
search. We develop a Mortensen-Pissarides type search model, in which we integrate the fol-
lowing policy instruments. The base period, the qualifying period, the unemployment benefit
and a finite benefit duration. A worker is entitled to UB, if he has completed the statutory
qualifying period within the base period.

The qualifying period lowers both the incidence and the duration of unemployment and
therefore reduces the aggregate unemployment rate. On the other hand, an increasing base pe-
riod weakens the effect of the qualifying period by providing workers with a time margin to
meet the criterion of the qualifying rule. The longer the base period, the higher therefore the
equilibrium rate of unemployment.

In an unemployment insurance system without qualifying rule — as for example in the stan-
dard MP-model — the time that passes until the benefit entitlement occurs is exogenous. Every
worker, who makes a transition to unemployment, is entitled to UB and every job seeker must
wait until he finds a new job and in turn the next benefit entitlement. The qualifying period
endogenizes the waiting time and confronts the workers with the following trade-off. The
lower the separation rates negotiated by the match, the longer the durability of the job, the
shorter the waiting time, but aso the lower the worker’s wage. The decision to reduce the
waiting time is more attractive the higher the UB are, the longer the benefit duration and the
lower the utility of leisure. The price for a prolongation of the durability of the job and a
shorter waiting time is the wage penalty, which the worker must accept, if the match is hit by
adverse productivity or demand shocks.

For a match on the qualifying path, the separation rate falls from period to period, until it
reaches a minimum in the last time period before the completion of the qualifying criterion.
At this point, the qualifying rents created by the unemployment insurance are skimmed off,
and the reservation productivity and with it the separation rate and the wage of the workers,

who are now entitled to UB, increase sharply.
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Proof of Lemma 1. (i): From (14), it follows that (1- g+ =(1- SW(x)—- BI1(x). Solve the
asset Equations (6) and (7) with respect to 77(x) and W(x), insert the solutions into the

above equation and rearrange terms to get the inside wage (16).
(i) From (15), it follows that (1- )+ ; =(1— M4 — BIT;_;. Inserting (8) and (9) into

the last equation gives (1- A)lr_; =[(A~ W)~ BT L)+ plwr_; —w(1)], from which in view
of (14) the outside wage (17) follows.
Proof of Lemma 2. (i) and (ii): From (5) and (6) we have 0= yR—w(R)+ 4[5 77(h)dG(h).
From this equation, taking (16) and (6) into account we obtain the Equations (18) and (19).
Proof of Lemma 3. (i) From (13), (15), (8) and the wage Equation (17), it follows that

(A1) Ur_j =D+d[z+b+Ur_jq)]-

where D= A [I7()+@-pU+] and d EM. Solving the difference
- pl-@2-B)pl 1-(1-B)p

Equation (A1) gives:

(A2) Ur ;= 1_1dej [D+d(z+b)]+d"U,.

In the same way, it follows from (12), (15), (8) and (17) for U:

_eep . 1-G-pp
(A3) Vo= Al po+ bl A= pip+ o
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Using (A3) in (A2) gives:

_ @-0p [ phgmi po .
A V= e o9 e g T

From (A4) we obtain the asset Equation (20).
(if) The Equation (21) follows directly from (8) and (17).

Appendix |11

The sharing rule for wage negotiations between a vacancy and ajob seeker is given by

(A5) We_it—j —Ugsir—j =£17E_”_j ,i=0,....E, j=i,....T,

where We_ir_; isthevalue of aentrant with E —i qualifying points and aresidual benefit duration of
T — | periods, Ug_jr_; isthe value of the unemployed outsider, and /7¢_r_; istheinitial value of a
job occupied by an entrant with the characteristics [E—i,T — j] . 77g_jr_; dependson thejob seeker’s

residua claims and the current status of the qualifying counter, where in view of the initial productiv-
ity x=1, the outside wage Wg_;r_; and the asset Equations (23) and (25):

HE+1(1)' i= J =0

(A6) Mg r_j=1Mg_ i)+ p[WE—(i—l)(l)_WE—iT—j ] i=0,...,E j=i,...T-1

Mg (@), i=1...E,j=T
For the distribution of theinitial values of the job seekers, We_jr_; , analogously we have:
WE+1(1)! i= J =0

(A7) Weir—j ={Weig)@)+ p[WE—iT—j _WE—(i—l)(l)]! i=0,...,E j=i,...,T-1

WE—(i—l)(l), i=1...,E, j=T

Finally, the distribution of the steady state values of the job seekersis given by:

PWyo + A- p)plz+Ug] i=E, j=T

PWe_io + (- pplz+ We_io +L- 7V E—(i+1)0]’ i=0,...,E-1j=T

(A8 Ve = PWe_ir_j + (1~ plolz+b+ E-iT—(j+1) T

(1— y)J E-(|+1)T-(]+1):|’ i:0,...,E_1, J :i,...,T_l

PWor_; + (- p)plz+b+Ugr_jipbi=E, j=E,.... T-1

In (A8) zis the utility of leisure, b the UB and ye [0,1) the length of the base period. If the job
seeker does not meet a vacancy, his current spell of unemployment increases from length j to j +1,
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while the counter of the qualifying period is constant with probability <1 and decreases from E —i
to E — (i +1) by one point with probability 1—y > 0.7

Proof of Lemma 4. (i) From the shaing rule (14), it follows that: (1— S We4(X)— BT (X)=
(- B g7 . Using the asset Equations (23) — (24) and rearranging terms provides the wage Equation
(29). For convenience, we repeat the equation below:

(A9) Wey(X)=rUgr + Blyx—rUgr).

From the sharing rule (27), it follows that: (1— SWe i (x)- B (x)=0- AN e )0
i=0,...,E—1. If we use the asset Equation (25) and assume i = 0, then by virtue of the first line of

(26) and (A9), we obtain the first line of the wage Equation (A10) below. The other wage equations of
(A10) for i =1,...,E—1 result analogously:

WE+1(X)_ (1_ ﬁ)(U er —Ue_10 )pfl, i=0
(A10) we_ (x)=4"E (X)—(1-B)Ug 10 -Ug o0)p "+ 1= B)MUgr —Ug_go). i =1

We_(jg)(x)-(1- 5 JUeio-U E(i+1)0 Jot+
- Bl E-(i-1o0 —Y eiohi=2...,E-1

The wage Equation (30) is developed in the following way. For i=0, we get from (A10):
We (X)= Weyy (X) = 0= B)p  Ugr —Ug_yo). If we replace we,;(x) using (A9), we get in view of
pt=1+r the firg line of (30): Wg(X)=rUgr +B(yXx-rUg)-(1-8)p *Ugr —~Ugg0)=
(1-B)rUgr + Byx— (- ,B)P_l(u et ~Ug10)=Ug g0+ B(yx—TUg 40)— (1= B Ugr —Ug0)-
Now we assume that the wage Equation (30) holds for wg__5)(x). Then for we_;(x), we obtain with
(A20): Wi i (X)=wg_g)(x)-(1- 2 )(U e-i0 ~YE(i+1)0 )Pfl +(1- BN E-(-10 ~U e-io). If we re
place WE,(H)(X) using (30) and rearrange, we obtain the wage equation for E—i .

(i) Rewrite the sharing rule (A5): (1- BWe_ir_; — B g it = (1— B g ir_; , and insert the asset
Equations (A6) and (A7) to obtain the wage Equations (31).

Proof of the Proposition. (i) If we solve the asset Equation (23) for /7g,,(x) and take the wage
Equation (29) into account, we obtain:

(Al11) HE+1(X):/1—j-_r{(1— Blyx—(1-B)Ugr + /”;EH HE+1(h)dG(h)}-

Let X= Rg,1 in (A11) then by virtue of /7¢,;(Rg,;)=0, we obtain the asset Equation (33). If we
use the wage Equation (30) in (25), we obtain, for i=2,...,E-1:

(A12) Mg _i(x)= P{ (1- B)yx—(1- BIrUg_ (110 + 0= B)[Ug_io ~Ue_(isnpol +

s e 0G0 + 0 2l 7 ) |

7 Thejob seeker —like B in the introductory example — was unemployed F periods ago and in the second case —
like A in the introductory example - he was employed F periods ago.
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If weuse x=Rg_; in (A12) and consider the reservation condition (32), we obtain the continuation
value (34).

(i) If weuse x=Rg,; in (All) and solve the equation for Rg,;, considering the reservation condi-
tion (32), we get the job-destruction rule (35). Correspondingly, if weuse x=Rg_; in (A12) and solve
for the reservation productivity Rg_;, we get the job-destruction-rule (36).

Appendix 1V

A. Pool equations

First we deal with the steady equations for the number of employed workers, ez, i =0,..., E-1,
then we develop the steady state conditions for the job seekers, ug_r_j, i=0,....,E, j=i,...,T.The

effects of the parameters of the labour market policy [E, 7, T,b] on the equilibrium unemployment rate

u do not depend on whether the qualifying period E is shorter or longer than the benefit duration T. For
the sake of brevity, we represent the pool equations and the proofs for the case E <T . The simulations
and results, Section 4, also take into account thecase E>T +1.

1. Employed Workers
In the steady state, the following equations hold for the number of the employed workers with the
qualifying counter E—i and i =0,...,E-1:

[1- 2G(Re )lee + PAG(Re.1 )e +[1- AG(Re )leg 4 +

1T
PAG(Rglee 1+ Py X Ug_mr—j, 1=0
m=0 j=m
(A13) ee ={[1- AG(Re_ )]eE—(i+1) + PAG(Re_; Jeg i) +
T
P2 Ue (sgr-j, 1=L...,E=2
j=i+l
T-E
P X Ugr—(e+j), 1=E-1

Ad i =0: eg isthe measure of the employed workers with a completed qualifying period. The in-
flow of ez consists first of workers with a productive job who are entitled to UB, [1- AG(Rg.; e ;
second, workers entitled to UB who made a job-to-job transition belong to the inflow, pAG(Rg.; ek ;
third, in the inflow are the workers of the pool eg_; who make a transition to eg, [1- AG(Rg )le 4,
or who made a job-to-job transition to ez, pAG(Rg)ez_;; and fourth, the successful job seekers

1 T
P> Ug_pm, Where Ug_p, = 3 Ug_r_j , With aqualifying counter equal to E or E—1 belong also to
m=0 j=m
theinflow of eg.

Ad i = E-1: Theinflow of the pool e, consistsof successful job seekers whose qualifying counter
T-E
is equal to zero because of the long unemployment, pug, where up = 3 Ugr_(g4 ) -
j=0
2. Job Seekers
2.1 For the measure of job seekers with a completed qualifying period and a current spell of unem-
ployment of length j, ugt_; , the following holdsin the steady state
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(1 pAG(Re,)ee, | =0
(Al14) Ugr_j =4 7= PMer—(ja)s §= l

71— p)Ugo +Ug1),

Ad j=0: ug isthe pool of the unemployed with a completed qualifying period and full entitle-
ment to UB. Theinflow to ugy consists of workers with a completed qualifying period who lost their

job in the previous period and did not meet a vacancy during the last matching.
Ad j=T: Thethird line of (A14) shows the inflow to the pool of job seekers with a completed

qualifying period, but no residual claims to unemployment insurance, ugg . The inflow consists of job
seekers from the pool ugq +ug; who, athough without a match, retain their qualifying points, an
event, which has the probability y(1- p).

2.2 For the pool of job seekers with a current spell of unemployment of length j and a qualifying
counter equal to E—1i, ug_r_; , the following steady state condition holds

(- 7)2- Ple_jr(ja) 1=L...,E=1, =i

1- Ue_ir_(i_) +(1— i=1...,E-1 j=i+1...,T-1
(A15) ug i = ( p)[V EiT(j-1) + (-7 —1] 1 1
(1-p) [/IG(RE (i-1) )eE i+ 7 (Ug_io +Ug_ig)+
(1- 7)(UE (i-1)0 T Ue—(i-11 ) i=1...,E-1 j=T
Adi=1...,E-1,j=i:Sincej>i, ug__; isthepool of job seekers which has the shortest cur-
rent spell of unemployment of j =i periods given the qualifying counter E —i. As the first line of

(A15) illustrates, the inflow to ug_jr_; consists of unsuccessful job seekers who still belonged to the
pool Ug_(j_yjr—(j-1) IN the previous peri od.8
Adi=1...,E-1 j=T: Theinflow tothe pool ug_;y isfirst composed of workers who lost their

job because of an adverse shock and did not meet a vacancy during the subsequent matching,
(1- p)AG(Re_(_1))ee_i - Secondly, the fraction of the unsuccessful job seekers from pool

Ug_io +Ug_j; Makes atransition to ug_;, who retain their qualifying points.® Finaly the fraction of
unsuccessful job seekers from the pool Ug_(_y)p +Ug_(_1n Who lose a qualifying point belong also to
theinflow to ug_jq .

2.3 For job seekers with a current spell of unemployment of length j>E, whose qualifying
counter is equal to zero, Ugr_; , the following steady state conditions hold

- y)a- p)ulT—(E—l)’ J
(A16) Uor—j =1(1~ p)[UOT—(j—l) +(1- 7)U1T—(j—1)]a j=E+1...T-1
(1 p)lugo + gy + (- 7Nuge +uyy)}, j=T
Ad j=T: The pool uy, consists of job seekers who have neither qualifying points nor residual

claims for unemployment insurance. The inflow to ug, is composed of unsuccessful job seekers first
from pool ug, + ug; and second from pool uyg + uy; Who lose the last qualifying point at the transition.

8 In view of base period F, this transition corresponds to the transition of a job seeker with the qualifying
counter E—(i —1) who did not meet a vacancy and was employed F periods ago.
9 These workers were unemployed F periods ago.
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B. Conditional Probabilities g_jr_; =ug_jr_j /u (LemmasAl-Ab)

Next we present the Lemmas A1 — A4, to be used to develop the functional forms of the above pool
equations and the fractions eg_;(0,%g,Re,;). Lemma A4 derives the conditional probabilities

Me_iT_j to meet ajob seeker with characteristics [E —i,T — j] from the solutions of the pool equar
tions.
1. LemmasAl—-A4

Lemma A1l presents solutions of the difference Equations (A14) — (A16) for the different types of job

(- y)2- p(©)]
p(6)+(1-y)i-p@)’
which depends on the tightness 6. A job seeker with qualifying counter E —i makes a transition from
his type-specific pool ug_; = Z{:i Ug_jt—; either because his search was successful or because he did
not meet a vacancy and loses a qualifying point. The first event occurs with the probability p, the sec-
ond with the probability (1-)(1- p). aisthe probability that ajob seeker who makes a transition will
not find a job and loses a qualifying point. 1—a is the probability that a job seeker who makes a tran-
sition will find a new job.

Lemma Al (i) [Job Seekers]. 1. For the job seeker pool ug_jr_j, with i=0,...,E-1 and
j =i,...,T =1, thefollowing istrue:

seekers. To solve the equations, we use the conditional probability a(@)=

(A17) Ue_iT_j = [ij j(l— y) =) ¥ AG(Re Jee -
2. For the job seeker pool ug_;o, withi=1...,E-1, we have:

(A18) Uug o= %{(1— p)" AG(Re.1)ee klgo[Daik -+ klz_lai"/”tG(RE(kl) )eEk}

3. For the pool ugy we can prove:

(A19) Ugg P )(1— p)T VT/le(REﬂ)eE-

— 1_
1-y(1-p

4. For the pool Ugr (g, j), With j =0,...,T —(E+1), thefollowing isthe case:
i i _
(A20) Uor—(e+j) = 0= P)= (1= )" 26(Re.1 Jee EO(EEEEKJ y*

5. For the pool uy, thefollowing istrue:

1-pEd ¢
(A21) Ugo = Tpkgan kﬂG(RE—(k—l) ey -

E+1 _ . S .
Bt Renee s (B4 0 9 B p )
J:

T
(ii) [Aggregate Pools]. 1. In the steady state, the aggregate pool ug_; = > Ug_jr_j, i=1...,E-1,
j=i

is determined by
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1-p i aiikﬂ’G(REf(kfl) )eE—k :

(A22) Ug_ = T o) )

T
2. For the aggregate pool ug = ¥’ ugr_; thefollowingistrue
j=0

1_—p;fG(REJrl Jee.

A23 Ug =
(A29) F T 1-y(0-p)

T-E
3. Finally for ug = 3 Ugr_(e. j) the following steady state equation holds:
j=0

1-pEl o
(A24) Ug = Tp anE “AG(Re_(1) e -

Lemma A2 provides solutions of the difference Equations (A13) for the different types of employed
workers. We use the following notation for the qualifying path: % = (R,,...,Rg).

Lemma A2 [Employed workers). (i) For the pool of employed workers with the qualifying counter
E-i,i=1...,E-1, thefollowing holds:

2

a .
1- p)AG(R =1
1— a(l— p)/iG(RE)( p) ( E+1)eE I
a .
A2 D= . 1=2,...,E=-2
(A2 e al- p)ﬂG(REf(ifl)) el

E-2
EO a" (- p)ﬂ'G(RE—(k—l) ) €E_k

J=E-1
1-a(l- p)AG(R,)
(i) By using the difference Equations (A25) we obtain:
(A26) eE,i = fE*i (9, REfi yoooy RE’RE+1) eE y | ::L E _1
where for the frequencies fz_;, i=1...,E -2, thefollowing holds:
a(6)™(1- p(e)AG(R
(A27) fe (9: RE—(i—l)'-“'RE'RE+1)E iz ( ) ( p( )) ( E+l)
[1[1-a(0)L- p(6)AG(Re )]
and for f;:

Egza(ﬁ )5 (- plo ))ﬂG(RE—(k—l) ) fe (6, YE (k) Re.1)
(A29) 1(0.¥e Ren)= 1= al6Yi- ple)1G(R,)

with fg =1
With Lemma A2 we obtain the fractions e¢_; (8,%g,Re,;), see Lemma A3, and the conditional
probabilities g_jr_; =ug_jr_; /u, seeLemmaA4.
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Lemma A3 [Fractions eg_; ]. The fraction of employed workerswith the qualifying counter E—i is

fei (9 J y’E—(i—l) ) RE+1)
E-1 :
1+ Elf e 6, YE (k) Re.1)

Lemma A4. For the conditional probabilities #g_ir_j =Ug_j_; /u, we obtain, with

F(0,%.Req)=(1-p(6 ))Z fe_ |(9 PE (i RE+1V'G(RE7(FI))'

the following:

00 sir-y = -7 0 9 26l o6 R, 1011

(A31) g =(1-a)l-p) ™7 AG(Re.1 )F (6, %, Res)-

(03 stz 1o == aF(0. Re.s] - D 46(Re) (o + 0 77+

(1— p)glai_kﬂG(RE—(k—l))fE—k} ,i=1..  E-L1.

. J
(A33) ot _(g4)) = (- p)T (1~ )" AG(Re, ) PF (6, V’E’RE+1)kZO(EElJ1k)7 ’

j=0,....T-(E+1).

(A34) 1y =F(6,%, RE+1)|:(1_ p)kz_llai_kﬂ’G(RE—(k—l))fE—k -

1)) A0(Re) [ F 1 o) s B mﬂa»]},

where fe_ = fe y (6,%e .k, Resr)-
2. Proofs of the Lemmas A1 — A4

Proof of Lemma Al. (i) [JoB SEEKERS] 1. When j =i, in view of (A15) the statement follows di-
rectly from the equation ug ;7 = (1- p)1—»)ug_(_ay_(-1) and (A14). Now, let j >i, then by virtue
of (A15), we get the following results by induction over j:

Ug_ir-j = (0= PXyUe_it—(j-1) + 0= ¥)Ue_1)r—(j-0)]
=(1- D[V(J ) ) @-p)it Dt - 2G(Re. e +
(- 7’)(1 B(l y) 1 p)li ik _1)EG(RE+1)6E}
(79408 oy et

- [ij j(l— ) @~ p) Y17 AG(Rey Jee
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2. With (A15),
Ug_io = (L- P)[AG(Re__1) Jee_i + 7 (Ug_io +Ug_iz) + L~ #)Ue_(-2)0 + Ue_(ian )]

= % [;tG(RE—(i—l) )eE—i tyUg i+ (1_ 7)(” E—(i-1)0 + uE—(i—l)l)] .

We eliminate ug_j; and Ug_(i_qy using (A17), and replace ug_;_3)o by induction over i taking into

(1-p)
1-y(1-p)

. (1-p -1 i T T-i
Ug-io = m[ﬂG(RE (i-0) )eEl [ i j(l—V) (- p) 7' " 2AG(Re Jee +

account that (1- ) =a,toarivea:

i-1 . i1
(1- p)" AG(Re.y Jee g G;)al_k (- 7)k YT+ Ela'_kﬂG(RE_(k_l) )eE—k +

(T a-ra- ol 7" is(Re ec |

Collecting termsiit follows:

Ue-io _%{ia' kﬂG(RE k-1 )eE kT

(1= o) 4G(Re., Jee {(1_ y) 5T [[T_—llj+[Tl lﬂ+ 3 [ ) a*(1-y)« 7/T—kﬂ

_%{ia' kﬂG(RE k-1 )eE «+(-p)" 1G(Re.a Jec Z( j a1 ﬂkka]

3. With (A14) ugo = 7(1- p)(ugo + Ug; ) results. If we eliminate ug, with (A17) and solve for ug,
the statement follows.
4. From (A16) UOTf(EH) = (1— p) [uOTf(E+j71) + (1_ 7)U1T7(E+J71)] . If we e“ml nate Ule(EH;l) Wlth

(A17) and Ugr_(g.j-1) by induction over j, the statement follows:
FHE-1+k E+j-1) -
UoT—(E+j) = Lgo( E—TL j 7* "{ I-E'-il j?’l (- p)= 1" (1- )" 2G(Res Jee

- P F AG(Re  ee 3 (BEHE 1) 7~
k=0

5. From (A16): Uy = 1-p) [ugy + @—7)(uyg + Uy; )]. Replace ug; with (A20), u;, with (A18) and
p
uy; with (A7), to get:
1- p)[EL e
uOO :(—pp)|:|§laE kﬂ’G(RE—(k—l) kE_k +

T ,1@(RE+1)eE{ iE(E 1+ J)}, + Z( ) afi(1- 7)J—E7T—J'ﬂ

j=0

£l T-EfE_1. ) .
){ElaE_kﬂG(RE—(k—l) e +ﬂG(RE+1)eE|:(1_ y)E(-p) ZO[EEP]-_ Jj rh+
= z

2 z({j - 71— p)) (- p)T ™ ﬂ

In view of LemmaAb5 (i) below and (E_“ j) :(E_“ j

j E_1 ),Wecanwrite:
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Ugo = 1-p ){Z a™ kﬂG(RE k-1 )eE k +ﬂG(RE+1)eE|:(l y)F (- p) >

E{l_[l_ - p)]ET;E(E—E"‘ i) (1-p)! 7"ﬂ

(1 p){z a™ kﬂG(RE k-1 )eE Kk~

p
(- -7 EaolRealee 5 g2 ) 6 o oo pr ]|

(ii) [Aggregate Pools]. The equations for the aggregate pools (A22) — (A24) can be derived from
the steady state conditions or as below, from the pool Equations (A17) — (A21).

T-1

1. For the pool ug_; = ZUE iT—j » Inview of Ug_j =Ug_jp+ > Ug_j7_;j , the following results from
j=i j=i

(A17) and (A18):

1- P | i—k
Ug, =———>a AGIR +
E-i 17(1 p)kl (Ekl)eEk
1-p) i
& (Tjd k(l 7/)k7/T k]

o p)ﬂ@(REﬂ)eE[( b (IR

T1-pia
%a&@(REﬂ)e{[l— y(1- |0)]”1TJ_Z;i ijj(l— p) "y klgo(lj[l— y-p)@-p T

so that, in view of LemmaA5 (i) below, the statement follows.
T-1
2. For the pool ug = Z Ugr_j , We can write Ug =Ugg+ > Ugr_j, SO that the statement from

1-p ia' kﬂG(RE kl)eE Kkt

j=0 =0

(Al17) for i =0 and (A19) follows.
T-E ) T-(E+1)
3. For the pool Uy = 3 Ugr_(g4j) » We Can write Uy =Ugg + > Ugr—(e+) » SO that with (A20) and
j=0 j=0
Lemma A5 (ii) below, we obtain the following equation
E+1) CJE-14k
(1_ p)J Z( E—-;_ )7k

¥ T(
U = Ugo + (1~ P)=* (1~ 7)" 2G(Re.1 Jee Zo k=0
j= -
+ T-(EH)/ E _ 1— -(E+j)
=Uo + (- p)*1-7)* A6(Rea)ee X (EEf*ilj(l o)l i =0 p) 1
J:

If we replace ugy using (A21), the proposition follows.

Proof of Lemma A2. (i) 1. For eg, we get with i =0 from (A13)
ee =[1- AG(Re,1)leg + PAG(Re,1 )eg +[1- AG(Re )lec_; + PAG(Re Jeg 3 + plug +ug 4]
If we replace ug +ug_; using (A22) and (A23) and solve for eg_;, we obtain the first line of

(A25).
2. Fori=1,...,E—-2, weobtain thefollowing from (A13), in view of (A22):
=[1- 2G(Re )]eE—(i+1) + PAG(Re_; Jee_(i+1) + PUE—(i41)

i+1 .
[1- (- p)AG(Re i)]eE—(i+1) +(1-a)1- p)goawl_kﬂG(RE—(k—l))eE—k

[1-a(- p)aG(Re i)]eE—(i+1) +a(l-a)1- p)éoai‘k/lG(RE_(k_l) )eE—k
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= [1-a(l- p)AG(Re_ )lee (41 + apue
= [1-a(l- p)AG(Re_; Jlee (1) + alee 1)

where we make use of (A13) to derive the last equation. Rearranging terms gives:
a(eE i~ |1)+[1 all- p)/lG(RE )]eEl [1-a(l- p)AG(Re_ |)]eE (i+1)-

By induction over i, we get: [1—a(l— p)/lG(RE )]eE i = aeg_(_1)- Replacing the LHS and solv-
ing for eg_j,q) givesthe second line of (A25).
3. For g and i=E-1, e =pu
E-1 E—k . .
8 =01-p)Y a"*AG(Re_(1 e« . From the last equation, it follows that e, =a(l— p)AG(R, e, +
E-2 E__k _
@-p)>a EG(RE_(k_l))eE_k . If we solve for e, we get the last line of (A17).

~[1- (1~ p)AG(Re__1))leei].

results from (A13), with (A24) we get:

(i) The expression (A26) is derived from (A13) by virtue of (A27) and (A28).
Proof of Lemma A3. In view of (A26) we can write eg_; = fg_jeg . From this, we can conclude that

iEzzlgE,i =1- Eg = gEZiE=11fE—i ,&)that

ee(60,%,Rey)= El :
1+ Zle |(9 PE_(i-1) RE+1)
Inserting this expression into eg_; = fg_j&g givesthe statement (A29)
- that an applicant has E —i qualifying

1

Proof of Lemma A4. The conditional probabilities g ir_;
points and aresidual claimtothe UB b of T — j periods— directly follow from Lemma A1, where we

make use of Lemma A5 (i) below.
3. Lemmas A5

LemmaAS. (i) Let T =i +1>1, then the following equation holds:

—(i+1) ; .
(w2 1= 3 (T )-plt- ol - p) 77 eyt ()
j j=
(ii) Let T > E +1, then we can prove:
T—(E+1) T-(E+)/ 1. : M= (1= p) - (E+D)
() " p) 3 (k) =TS (B T gy R
j=0 k=0 j=0 p
Proof of Lemma A5. (i) 1. Let i = 0, then clearly (1- p)" y" +[1— (12— p)] T_i;(l— p) 1 =1 holds.
J:

2. Assume the statement istruefor i, thenfor i +1 and T =i + 2 with
i+1 ) o C T-(i+2)/; ; )
RHST)= 5[ ]| - 7= pl - p) 77 - )22 (15 oo p)
j=0 j=

it follows that
RAs(r) =1+ - 0= p | T Ja- o
T

(I T}ﬂ Jj( ) p)j y _T-(i+l)[i T jj(l_ p)j yj}

T—(i+1) 7T7(i+1) n

[1- y(1- p)] (z

j=0
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—1+fi- - p)]i+1{(1_ o)+ }/T(i+1)|:(i Ilj B (T I—lﬂ N
"o e 3240)- (1)

j=0
The second summand in the above equation is equal to zero! We prove this statement by induction
over the benefit duration T >i+2. Clearly, for T=i+2, RHS(i + 2)=1 holds. For the conclusion
fromTto T +1, inview of theinduction hypothess, it then holds that:
T+1 T

RHS(T +1)=1+ 1- (1~ p>1i+{<1— R[S L R

Ti(iz)(l_ p)i 7l [[1_ - p)](i Jlr}:i jj B (i Jlr Jﬂ +(- )T 7/T—(i+1)|:[1_ i p)](i -Trlj ~ [T I_ljﬂ

el oo om0 TR e ()

=1.
(i) 1. If T=E+1, then RHS(T)=LHS(T)=1 istrue. 2. For the conclusion from T to T +1 we de-
velop the RHS of the Equation (A28):

- ; o M_(1_ _ \T—(E+])
RHS(T +1)ETZE(EE1‘; Jj(l_ p)l ¥ [1-(1-p)2-p) ]
j=0 - p
T-(E+)/ 1, : == p) B T-E) gy o (B
=2 (EEﬁ‘j(l— )t 51 ‘:)) I, bl [EE{;Jj(l_ o) 71 (1= )B4
Ll prEyE

)
— LHS(T)+ (1- p)T—E{T_'(EH)(EE]:;- j) )l +G;::!|-)7TE:|
= LHS(T +1).

C. Reservation Income and Rents (Lemma A6)

With Lemma A6 we convert the guarantee income of the workers and the qualifying rents into ex-
pressions which depend on the model parameters, the tightness of the labor market and the asset val-
ues of the occupied jobs.

Lemma A6 (i) [Reservation Income]. 1. The reservation income of a job seeker who neither owns
qualifying points nor claims for unemployment benefitsis:

So A
i pysp) e

2. The value of a job seeker who does not have qualifying points, but still has claims to UB after
j=E,...,T =1 periods of unemployment is:

(A37) Ugg =Z+

T-]
(A38) UOT—j :U00+bz dk,
k=1
where d(g)= 2= PO)]__,
1- p(@)1-B)
3. For the reservation income of an insider with a qualifying counter equal to E—i, i=1,...,E-1,

thefollowing istrue



J) E-i 1 J2s) B3k
A39) rUr.o=z2+—7——17 [1,(1 + > ot e (),
( ) E-i0 (1—ﬂ)(l— p) 1( )p (1—ﬂ)(l— p)(l—p;/) pry E-(i+k 1)( )
where 7 EM <1.
1-py
4. The value of a job seeker with a current spell of unemployment of length j =i,..., T—-1and E —i

qualifying points, i =1,...,E-1,is
=)
(A40) UE*iT*j :UE7i0+bkzld .

5. For the reservation income of an insider with a completed qualifying period we have

(L-p)i-dy)1-d' B e 4
o A A S |
Y T e (k)@

(- B)1- p)1- py) K=o

6. A job seeker with a completed qualifying period and residual claimsto UB over T — | periods,
i=1...,T, hasthevalue

T
(A42) UETfj:UET_b de
k=T—(j-1)

(i) [Rentg]. 1. From (A39) we get the qualifying rent for a match that makes a transition from
eE_(i+1) tO eE_i V\/lth

E—(i+1)
(A43) Ug o —UE ()0 = - ﬁ)(liBF:))(l— 7) EO [ E-(i+k-n)D)— 17 Ef(i+k)(1)]'

2. Lemma 4, Equation (31), shows that for two workers with a completed qualifying period — one is
an outsider, the other an insider -, the outsider has the weaker bargaining position. The side payment
he must accept is given by (A42)

T
(A44) UET_UETfj:b de
k=T-(j-1)

3. If we compare two workers with E—i qualifying points — one is an outsider with a residual
benefit duration of T — | periods, the other is an insider -, then the outsider is better off, (see Lemma

4, Equation (31)), because he receives a wage bonus for which, with (A40):

T
(A45) Ug-it—j ~Ue-io =bk21dk :

Proof of Lemma A6. (i) 1. The statement followswith i = E, j =T from the asset Equations (A6),

(A8) and the sharing rule (A5).
2.Assume i=E and j=E,...,T —1 then from the asset Equations (A6), (A8) and the sharing rule

(A5) we get:

o) = 5 i Alp) Y T g A+ Ver-a ]

Replace 77,(1) using (A37), and solve the difference equation to derive the statement.
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3. From the asset Equation (A8), the sharing rule (27) and the Equation (A6) for the initial value of
afilled job, we get
Jis

- )+ —P [r4(- .
Ue_io (1_ ﬁ)(l— p)(l— p}/) HE—(|—1) (1) 1— ,07[ (1 7” E—(|+1)O]

Solve the difference equation, replace Uy with Equation (A37) and the statement follows.

4. With the asset Equation (A8), the sharing rule (A5) and the initial value of afilled job (A6) we
obtain the following difference equation in the benefit duration T — j :

o s
nay VTG gl g e 0 Ve

d[Z +h+ W et + (1-yu E—(i+1)T—(j+1)]

First, we show that the proposition holds for T — j=1. For T — j =1, we can derive from (A46)
that

3 Ao
Ve T g p p

I [HE—(i—l) 0 +@- BV o)+

dlz+b+We o +@- U E—(i+1)0]
If wereplace Ug_(j,q)0 With (A39), we get:

Upy = d{b+ (1+ pl(l__p7)jz+ (7+%}U Eio} +

d(1- py){ M el 4 i SR
= )p Tt + S oI (@
1-p |@-B)1-p) ' - g1~ p)i- py) o Ele)
If we substitute the expression in the last brackets with (A39) by rU ¢_;o — z and rearrange, we ob-

tain the statement: Ug_j; =Ug_o +db. For the conclusion from T—j to T—(j —1) we eiminate

T-(j-1)
U E*iT*j and U E*(H-l)Tfj in (A46) W|th (A40) and Obtain U Efin(jfl) = U E-i0 + b z d K .
k=1
5. With (A8), (A6) and the sharing rule (14), we obtain the following equation for the guarantee
value of an insider with a completed qualifying period, U gt :

(A47) Ugr = %Haﬂlﬂ plz+b+ M grg +@-yUeral.

To solve the difference equation, we need to know the guarantee value of ajob seeker with a com-
pleted qualifying period and an unemployment spell of one period, Ugr_;. The value U g4 results
from (A40).

With (A8), (A6), the sharing rule (A5) and the wage Equation (31) we get:

- A +(1- +
Ugr_j = (1= B)i- pl= )] [17e,,(D)+@0- A Ve ]

diz+b+ ET-(j+1) t (l— 7/)U E—1T—(j+1)] :

(A48)

Solve the difference Equation (A48) to obtain:

_ Mo 1-(dy)™! e L)
UET—J_(l_ﬁ)[l_ oi-F)] 1-dy [Ty ()+@0- S er] 1-dy d(z+b)

i 1-y T
(dy)"'Ug +7}/ El (dy)u E-1T—(j+k) -

For U, , we get from (A8), (A6), the sharing rule (A5) and the wage Equation (31):

(A49)
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= 'Bp +\1- +
(ASO) U EO — (l— ,B)[(l— p)(l— ,07) N ﬂp] [HE+1(1) (1 ﬁb ET]
pl-p)

(1- p)a- py)+ Ao

Insert (A50) and (A47) in (A49), to obtain the following equation for j=1:

[z+ (1-yM E—lO] :

~ _ P w _, pr—(dy)
(AS1) Wery+(Q-yMera= (1= B)i- p)ip7) ey (U)+ 1- oy 2+ = o7 b+
-7 | g7 L-pJl-pr)+ AT
1= oy (dy) Uggo++ 1- pl-5) EO (dy)*u E—lT—(k+1):| :

Inserting (A51) into (A47) the statement follows by virtue of (A39) and (A40).
6. From (A47) and (A48) we can deduce that

(A52) Ugr —Ugr_j =dAUgr 1 —Uer (53] + 0= 7V e rg —Uear(jsa)] -

Solving this difference equation we arrive at:

m
(AS3) Ugr —Ugr = (dy)™U gr_m—Ugol+d(@- V)El(dV)k_l[U E-1r—k —Y E—1T—(j+k)]v
where m=T-j .
For U zr_,, —U go We obtain from (A48), (A50) and (A45):

=1

. T—(m+1) - T—(m+g)
(A54) Ugr_pm—Ugo =(dy)" (me2) Ug -Ugol+db ¥ (dy)® 1{1‘? 1-7) kzl d k} ,
g =

aswe will prove by induction over m. For m=1, the following results from (A48), (A50) and (A45):
T-2
Ugra—-Ugo = dy[u ET—2 —U EO]+ db{l‘k (1- V)I(Zld k} -
From this equation, we obtain:

T—(m+1) .
Ugr-m-Ugo = dU ET—(m+1) —U Eol+ db{1+ (1-7) > d } :
k=1
The solution of this difference equation gives (A54).
From (A42), (A47) and (A50) we get: Uy —Ugq = db. Inserting this expression into (A54), con-
sidering m=T - j,weget: Ugr_m —Ugo = bd(l— d’ )/(1— d). Using this equation in (A53) and rear-
ranging terms gives the statement by virtue of (A42), from which: Ug_ sy —Ug_gr_(j4k) =

de—(j+k—1) jildn .
n=0





