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Abstract

This model explains the self-selection of workeetween workplaces which differ in the
return to workers' skill and the level of job seturincomplete information in the market
enables the reallocation-process in which each evotkooses her best job. The model also
clarifies the distortion of the efficiency as auk<of providing workers with employment
protection legislation (EPL). The simulation resytrovide some instruments to quantify the
self-selection, to estimate the EPL damage in tesmkabor productivity, to quantify the
tradeoff between job security and the level of wage, and to measure the effects of policy
decisions.
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1. Introduction

This paper uses search theory tools, assigningrealtbcation to create a
partial equilibrium model and to test the effect a#rtain states on labor market
outcomes. Unlike the majority of the literatureg thhodel focuses on worker behavior
and simplifies firm behavior as much as possibles main objective of this note is to
analyze the effect of employment protection legisia (EPL) on some market
outcomes and especially on the workers'-skillsesiele between workplaces. While
previous researchers have accomplished this by siioguon firm behavior
(particularly by job creation and job destructioth)is paper concentrates on worker
behavior.

Incomplete information creates unemployment andgasgent problems
during the entrance to the labor market and thaddeo the reallocation of workers,
i.e. job-to-job transitions, over time. Firms detére wage levels in order to
maximize profit given workers' bargaining power eldconomy’s output is a function
of productivity and the quantity of labor. Eachniithas an idiosyncratic technology
which is a positive function of the workers' protivity.

Each worker has his own "best" job in which his panative advantage is
optimally utilized. Thus, each worker has a veabrcontinuous skills and workers
are differentiated by their relative advantagenabBeulings (1995, 2002 and 2005). A
worker is not instantaneously allocated to his helst where he earns the highest
wage, since not all workers (firms) are able toeobs all firms (workers) all the time,
i.e. there is frictional matching. As time goes liye matching improves, mainly
through job-to-job transitions that increase th@neeny's average productivity.
Eventually, the allocation becomes efficient, subht every worker is employed
where his comparative advantage is best utilizedrgother workers' assignment and
a steady state situation is achieved. Adding enmpéoyt protection legislatio(EPL)
to the economy distorts this process, decreasesgeeroductivity and results in
harmful worker self-selection between workplaces.

The next section describes the basic model witkdtlt, then another sector
which provides its workers with better job secuigyplugged into the model. The
analytical developments which are not in the foofishe model are detailed in the
first part of the appendix; the second part of #ppendix presents the simulation

results and its main predictions.



The Basic-Model

Following are the main assumptions of the modetufigptions 1-3 are crucial, while

the fourth and fifth are standard; the rest areswiared only for simplicity.

1. Incomplete information - it takes time for firms fiod suitable workers and
for workers to find suitable firms. This createg tearch friction, the initial
inefficiency of the workers’ assignment, the postisurplus to firms from
matching. Actually it is the source of the econ@agrowth.

2. There exists a multiplicative complementarity bedgwevorkers employed at
the same firm and in the same period.

3. Workers are heterogeneous in terms of productivity.

Firms are profit maximizers.

5. Wages are determined by negotiation between firmd workers — a
bargaining game.

6. The level recruitment intensity among firms areefixand determined
exogenously and it determines the jobs' arrivad mtthe economy. It means
that workers (firms) are passive in terms of se@rebruitment intensity).

7. There are no costs incurred to create a vacanty leave it unfilled and the
number of firms as well as the number of the tatatkers are both fixed and

determined exogenously

The labor market consists of a unit mass of hetaregus workersN =1)

facing a continuum of firms and they are to begrssil to heterogeneous jobs, as in
models such as Teulings (1995). There armonopolistically competitive firms,
which vary according to their level of technologsherel is a large fixed number that
is determined exogenously and is much smaller tih@&nnumber of workers\,
J << N. Workers and firms are infinitely-lived and forwlaiooking and are either
unemployed or matched with a firm. Time is discrete. The nearktarts at an initial
state and converges to steady state. The workertharonly factors of production in
the economy.

There are, €[01]employed workers in firmat timet.

The output at firmy at timet is:

This point is differenced from the standard seandidels in which the number of firms is determined
in steady state where the vacancy cost is zero.
?In this model there is no difference between uneygd and inparticipant.



[1]
SRR -1 :
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i en; e.g.,i belongs ton, , the set of workers at firat timet.

g, is workeri's level of skill in firmj, such that every worker has a vectodaill

levels & =(a,,a,,....a, ) with specific kind of continuous distribution. Hac

component represents her skill level at a diffefent.

Alternatively, one could defing@; as being the product of a characteristic of
the worker and an interaction parameter betweenamidnfirmj, i.e.x; = x -a; . In our

model, x has the same value for all workers (though in simaulation x is
differentiated according some worker types).

a, is the average of workers' skills at fifrat timet. a, is the average level of skill for

all employed workers in the economy at tilme
¢is a market shock and follows an auto regressiveqasAR(1)

E = P& TV,

v 1iN.~N(0,6?)

O<p<l
wherep is the process’ persistence.
The production function is built to create a muitative complementarity between
workers in the same firm. Some sources of compléangramong workers in the
same firm are social interactions, kinds of pressurcommon or uncommon
languages, imitations, learning and well-known rgirsome theories and empirical
findings which support this complementary among keos are detailed in the
appendix.
Aggregate output at timet is given by

[2]

Yséaeft | [éﬁ | afdi}dj

jed ienj

The marginal productivity of workerat firmj at timet is:



[3]°

For simplicity, it is assumed that workeidoes not affect the average skill
level in the firm and he views it as givedote that unlike Teuling (1995 and 2005),
the marginal productivity of workearin firm j is a function of the average skill level
among workers employed in firm and in the economy as a whole at time
(assumption 2).

Firms compete with each other to recruit workerg &gsume that each firm
tries to hire workers with the same intensity levelsuch thato< A4 <1. It follows
that the aggregate recruitment activity in the eron is given byl'=1— (1-1)’. In
other words: a worker is examined by a given finth probabilityl, thus the
probability that he is observed by at least ona 181" .

Accordingly, it implies thatl" timesN is the job offer arrival rate. Hemd is
normalized to 1, thus thdtis the job offer arrival rate. Note that even tldat< N
there is a negligible probability that some workersuld get some offers in one

period, in that case the workers would decide edfen independently.

Denote the expected value of work@mployed in firmy at timet by V°(g;, ),
henceforth V°(e;), and the expected value of being unemployed \Wy(u, ),

henceforttv" ) In order to simplify the model and avoid expaginin directions

that are not particularly relevant, assume thatthigal rate of job offers i§ for both

an employed and unemployed worker and thata constant real discount rate.

3Note that this result is a specific form of a mgemeral setup in which a worker’s marginal
=(a )“(@,)" @) (e")" =
productivity is given by:m'J’t A ! % , here

log(my. ) = 44 109(8;) + 14, 109(8y ) + 45 109(&) + 44, 10g(e,)
we assume thaty, = i, = Uz = 1, =1. This implies that the elasticity of individualqaiuctivity

with respect to the individual, the fignthe whole economy and the shock components aréceeand
equal to one. One could think of parameter valbasdre more realistic.

4Many search models assume fixed search intenrityaiticular, see Mortensen (1986) or Mortensen
and Pissarides (1994), though the parameter caanlegenized without changing the main results.
Fougere et al. (1998) estimates the classical gavch model with endogenous search effort, with
focus on the impact of a public employment servidas is usually done in order to analyze the effec
of the unemployment benefit on the rate or duratibaonemployment; for a survey, see van der Berg
(1999), Mortensen and Pissarides (1999), Eckstadnvan den Berg (2006) or Yashiv (2007).
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Ve(e) = @y + [PV (8 ) + Pl Ve ) + Pl V)]
|5~Ve(ek¢j,t+1) is the probability that workarwill be employed in the period at other

firm k= | times her expected value there. Following the mgsion of equal jobs'-
offers-rates wherever the worker is, we can igribig expression and normalize the

sumP(a)ijt )+ E(wm ): 1. Now we can rewrite the value of worken firm j as:

Ve(e) = (- 1)w, 1+1r[ P(o, )a-r)w, +Plo, V'(u,,)| and for  simplify

assuming thav " (u,,,

t)y=V"* (u,);
The value of a worker becomes

[4]
Ve(e) = - 0w, + [Pl Ja- 2w, + Pl W (w)

This equation much simplifies the model: it beconzestatic model instead of
dynamic one which the later requires solving a dyicamodel, which it is not
impossible but it makes the model too complicatedrelevant directions. It is true
that by simplifying the model we loss some precisibut given the objective of the
model this loss is wealthy.

Recall thaty; is the gross wage of workeiin firm j and zis the rate of the

tax on labor. Thus, the net wage(ls- r)vvij .

didj which is equivalent to:

The total revenue from taxes at time is I jzwIJt

Jiej

[5]
Tax =N E‘tZV_Vt

whereN, , is the level of employment in periad Ne, € [0,1], W, is the average wage

among all firms at time

The unemployed job seeker’s expected value is:

[6]

Vv (U) a- b{ + [ﬂl t+1(1 T)W + (1 |t+1)V (U )]



where 7, ,,, is the probability of being employed for workeat timet+1 andb, is the

unemployment benefit at time. b, is financed by tax revenue such that

N — : . ,
b= NE't -7-W, whereN, . is the unemployment rate in period, N, + N, =1.
Un,t

a denotes the individual disutility from work pluket individual disutility
from being unemployed, which is referred to as“dear” of unemployment by Jahn
and Wagner (2008). This scarring effect may depamdhe worker's employment
history, her age, her education, her family staths, local employment rate and
norms (of the individual or of society).Here we assume for simplicity that is fix

and equals for each.

Evaluating [4] atv=w; (Wwhere w; is the worker’s reservation wage), which

impliesV °(e; .,/w=wg) =V"(u,), and then combining with [6];

V(e' t+1)
Ve(ej) = (- T)Vvijt +#
Vu _ V(ej ,t+1)
W=a-b+ 1+r

which implies:

Ve(e) >V i) o L-1)w, >a-b =
a-b,
Wre = 1-7

It can be concluded therefore that when the natmalal rate of offers is the same
for employed and unemployed workers, a worker'mestion wage is equal to the
product of the unemployment benefit and his leispreference, which is not a
surprising resuft

When a firmj matches a candidate it offers her one period aontA higher
wage attracts more workers due to the competitetmvéen the firms (see Eckstein
and Wolpin,1990).

® Clark and Oswald (1994), Clark et al. (2001), Berchan (2002), Stutzer and Lalive (2004) and
Layard (2005).

®In general, the reservation wage is lower if onjtite search is possible and is lower than b if cear
intensity is higher when employed than when uneggio See Burdet (1978) who was the first to
extend the classical model. Wolpin (1992) extenkisdsearch model described in Wolpin (1987) and
found that blacks have higher job-offer rates thdnites, both while unemployed and employed; see
also Wolinsky (1987) and Eckstein and Wolpin (1995)



Workeri's wage at firm at timet (w;, ) is determined by firm and worker
negotiation — a bargaining game.
[7]
Argmax, V(e )-v(e ) (m, —w } |-
= Argmax, {(\Nij _Wik)ﬂ(mi — W )‘_ﬁ}
Where 0< g <1 represents worker bargaining power. For the im&tgtion of this

parameter, see Binmore et al. (1988).—w,

Is the gap between worker's wage and
her productivity.
The first-order maximization condition implies treafirmj would offer a worker:

w, —w, = Bm, -w, )=

W, = ﬁmj + (L= B)w,
As many other search models, the wage offer anéwefirm is a weighted average of
the worker's productivity in the new firm and therker's wage at her current firm (or
worker's benefit if she is unemployed). The weighte function of workers

bargaining power. For example, ff =1the worker would be offered a wage which
equals to her marginal productivity at the new fibmt if §=0- the wage offer
would be equals to the worker's wage at her cufient
When unemployed is hired:

(Wij -V”(U))ﬂ(mj - W )H

FOC

w, = V() = Alm, -V (W)=

W, = gy + (1- SV (u)

Turnover, Recruitment and Quitting

Firms fire unskilled workers and recruit skilledesnin order to increase their average
productivity and their profit. As in Nash bargaigithere is no agreement between
worker and firm if there is no surplus from theegmnent. Workers can also decide to
quit and become unemployed.

Assume that in the economy there is a critical-podidity-thresholdC, . It may be

that C, =K Wt whereK is a constant. This parameter in fact is a govemntrpelicy



tool, which, for example, one can considered ia &ise ratio of the minimum wage to
the average wage. Firms cannot pay their workdmib€, .
Firm j fires workern at timet if and only if:
m; <G

Define P

it

as the probability of workemot being fired by firm at timet:
[8]

P, =P(m, >C,)=P(s, > Iog(_ S ]) = P(pe,, +v, > Iog(_ G j) _
 a; &, e &; &,

= 5{1 (Iog{_ = - ] - Pé‘tl)J = P(a)ijt )
o e & &,

o determines the sensitivity between the workeribalility of being fired and the

workers specific skilly; (see figure A.2 in the appendix).

Firms search for workers and the probability ofrenfto find a workeri at

time t and offering him a wage is:
[9]
A-P

it

=A-P(my >C)=41- P(a)ijt)
Where my, is the worker's productivity in her new job. Noket 4 - P(a)”-t) increases

with a; , the firm’s idiosyncratic technology and the stat¢he economy.

A workeri at firmj at timet moves to another jdbwhenever a value-offer is
greater than his current value asset:
vk¢j
Ve(ﬁ)>ve(ej)

=

@—7)Wy + ﬁ [P(a)ikt )(1_ T) Wy, + E(a)ikt )\/u (ut)] >

@- T)\Nijt + ﬁ [P(a)jit )(1_ T)\Nijt + F)(6‘)ijt )‘/u (ut)]



Proposition:
A worker moves to a different firm if and onlyéf feceives a higher wage.

Proof:

If Wi > Wijt = 6(1 (log(_ Ct — j_pgtl)] > 6 l(Iog[_ Ct — ]_pgtl) =
g Ay Ay & o A &; &,

P(w,)> Ploy, )= Ve(e) >Ve(e).

ij

If Ve(e,)>Vele,) andwy, <w, =

6(1 (Iog(_ G j—petl)] < 6{1 (Iog(a S J—pm)] = P(0, )< Plo, ) =

o 1S it &

V*®(e) <V*(e)), a contradiction.

o

Note that since all the firms have the same lef/biring intensity, a firmJ would not
suggest a worker a wage which exceeds its current wage but if thegmal

productivity of the candidate worker exceeds itgrent one. That is to that

Wy, > W, < My, >m, which means the steady stateefficient— i.e., after several

interactions every worker is matched with a firmaihich his comparative advantage
is highest; highest, but it is highest given theeotworkers' allocation.
Job-to-Job Mobility
The probability of firmj hiring workeri away from firmk is defined as:
[10]
77ikj =4 -[P(a)m ) i
_{1 if (V(e,) >V(ek))}
“I" 10 otherwise
Denote byz,,,,, =4 -[P(a)m ) Pun:] the probability of firmj hiring unemployed
workeri at timet, whereR,,, ;, is the probability that a workémill accept to be

employed at firnj at timet instead of being unemployed
Note also that the probability that an unemployespn is contacted by at

least one firm that would hire him:

Ty =1- H{l_/l'[P(a)ijt)'IiUn,j,t]}:l_ H(l‘;fijt)

J,ieNy; J,ieNy;

10



Figure 1 depicts the convergence process of theomeyp to the steady state given the
following parameters:

g ;[1]=U (01000;a = 04,7 = 025 Ul = 002 3 =1,

A=003 02=03 p=095 C,=06W:)

[Figure 1: Average labor productivity as a functionof t]
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Ul is the ratio between the Unemployment Insurancetatad tax revenue; which is
usually about 6 percent. Without adding this pat@meén the basic model the
unemployment rate or other parameters in the ma@ehot realistic.

Others sections which prove the existence of thadst state and that the economy

converges to it with probability is detailed in #ependix.

The public sector case and the workers self-selection between the sectors

We now add a public sector in which firms are owbgahe governmehiand define

J

dto be the share of such firms, whete z %
j=1if jeo

'Casquel and Cunyat (2008) construct a simple thieatéabor market that incorporates differences in
skill levels across workers (skilled and unskilledrkers) in order to indentify the conditions under
which temporary contracts are a way to achieve paemcy (for additional examples, see Wasmer
(1998).

11



A critical assumption here is that unlike firms ihe private sector, the
government does not observe the marginal produetofi worker and therefore pays
them all the same wage (or alternatively it doeseole marginal productivity but is
unable to pay each worker a different wage). Thaipsector pays its workers less
return to their own skills and as compensates tigth higher job security; this
scheme impacts the workers self-selection betwéensectors (Roy, 1951) and
damages the productivity of the economy.

The Roy-model, in which the effects of self-selectinto different occupations are
discussed, is used here to analyze work transitbetseen sectors. According to this
theory, workers choose jobs according to their etqukwage. For this thesis, the
expected wage level is a positive function of tleekers' informal skills.
To illustrate assume that the market involves egrequality:

W, = ap +0pS

Wg =g +05S
wherew; is the workers' wag& is the level of skill,¢; is the intercept and, is the return

to skill; G for public sector ané? for private sector. The trade-off is between titercept
level - one can assumes that it is caught by higitesecurity, and the return to skill. This
situation leads workers with higher skills to wamkthe sector with a higher return to skills.
Hence, a natural selection effect correlates betviee workers' skill levels and the sector
in which they work. This means positive selectindgaving the public sector and negative
selection in leaving the private sector.
Figure 2 depicts schematically the model.

[Figure 2 - Roy Model — basic]
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Here, all the workers who have higher skill th@nwould work in the private sector.

Roy’'s general framework has been applied to a wareé labor market
setting$. In each application, the choice of occupatiorRioy's original model is
replaced with a choice of which market or sectoreimter. Here, unlike the other
researchers, | ask to explain the workers selesele in mobility across sectors,
where the initial decision in which sector to entenot exogenous decision — unlike
immigration between states.

The wage level in the public sector is a functbaf k current and past wage

levels in the private sectofV,, =¥ (W,,... W, ,) where ¥(k:1) - (1:1). For

exampleY could be an average times constant.
The government faces the following budget constrain
[11]
Ne,-7-Weg+ Ng,-7-Wg, =Ny, -b+Ng, W,
Ng,-7-Wer = 01— Ng, — Ng )b+ @-7)Ng, - W,
Where N, NG,t,v_vE,t are the number of employees in the private setiternumber

of employees in the public sector and the averaggewn the private sector. As can

be seen from [4}y;, is not the only variable that influences a workedecision

whether or not to accept a job offer. Thus, althotige government pays the identical
wage to all its workers, it is able to attract wenk to the public sector by providing

better employment protection, &, < J, 2 Three of the variablesr(Ng,d5,) are
given and the fourthy; , is determined endogenously according to [11].

The value of a worker employed in the public sedaiven by:

8 Including wage distribution (Heckman and Honor@9d), female labor force participation
(Gronau,1974), union versus nonunion employmenie(LE978), choice of schooling (Willis and
Rosen, 1979), internal and international migrat{itakosteen and Zimmer, 1980; Robinson and
Tomes, 1982; Borjas,1987), training program parétion (Ashenfelter and Card, 1985; Ham and
LaLonde, 1996), choice of industry (Heckman andl&sxk, 1990), and choice of one of 50 states to
live in USA given the return to education variam@eoss states (Dahl, 2002). In each applicathom, t
researchers replace the choice of "occupation"ay'fRoriginal paper with a parallel choice of which
market or sector to enter.

*Employment protection includes any set of regutatighat limits the employer’s ability to fire
workers without delay or cost. Stringent layoff ukdions increase the cost of firing workers, thgre
reducing the productivity threshold at which firrage willing to lay workers off. For the effect on
human capital accumulation, see Bertola (1994);tlier effect on job creation. see Mortensen and
Pissarides (1999); and for a survey, see Bassahial. (2008). The latter summarize the empirical
evidence regarding the link betweERL and productivity. Using cross-section aggregate @ the
OECD countries for the period 1982 to 2003, theychade that about 40 percent of the variation in
productivity is due toEPL.

13



[12]
e 1 e D \yu
VE(e) =U (=)o )+ =PV (g, + PV (W)=
1 u
= (- 7)Wg, +E((1_ 8s.)- (L= T)Wg, + 36, V' (u,))
If workeri in firm j is employed in the public sector, he changes jbasd only if:

[13]
v

Ve(ej) = L= 7) W, +ﬁ[P(a)ikt )(1_ )Wy +E(a)|kt )‘/u (ui,t)]>

> (-0, (0 8 ) e, + 0,V (U)=V (@)

In the steady state, workewill work in the public sector iff:
1 e D u
M {0, + [Pl kv te )+ Plo W)

<@+ (@ 8,,) - )W, + 5,V (U)
1+r ’ ’

The number of workers employed in the public settdhe steady state is:

(L-7)Max; w, +1+1r[P* (0 Ja— ey, +P o W ()< .

< @ ) A 8o AT, + 65V (W)
S A+ ' ' '

and
I-7)wg; >a-b

There is no analytical solution to the model witpublic sector and therefore
conclusions can only be reached by way of simutatio
What can be said about worker transition between th public and private

sector® Without adding a difference among the workerateel to preferences or

average skills or something else — nothing will feap This is to say that only the

random assignment of the workers during the corererg to the steady state will
determine which workers will be employed at the gyovnent sector, which workers
will be unemployed and which workers will be empdyat the private sector.

Alternatively, assuming that there are two groapworkers in the economy,

each with a different distribution of informal dkil(such as individual talent). The

14



distributions have the same variance but diffel@rdrages across firms, such that

Xa, =a,, <a,, = %a,. These informal skills are rewarded in the privsgetor (by

means of the mechanism described above) but ntterpublic sector. Therefore,

workers who leave the private sector for the pusdictor are negatively self-selected,
i.e. they are free riders, while workers who ledlwve public sector for the private

sector are positively self-selected.

Note that in the steady state the public sectorgchvprovides its workers with
better job security, cannot pay a wage equal texaeeding the average wage in the
private sector. Since workers in the private seatoo are paid less than the average
wage would leave for the public sector and thiscess would continue until all
workers are employed in the public sector. Thughesteady state the public sector
must pay a wage that is less than the averageeipritiate sector, given the workers’
formal skills, such as schooling.

Note that this is a particular case of a model Imictv workers are divided into
a number of groupsN) according to level of formal skills — a numberay® of
education - and each group is divided into a nunabesub-groupsK) according to
the average level of skills that are rewarded enghvate sector but not in the public

sector. In our casé\ equals to 1 anH equals to 2 (see figure 3).

15



[Figure 3 - Roy model - two types of workers]
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Figures 4 and 5 depict the effectd#tL on several economic outcomes assuming the
following base line calibrations:

S5, = 0,7 = 0250 = 0253, ~U (01000;Ul = 002, = 04W; = 09-W-

When there are two groups of workers (figure 5)
a ;[11~U (0500; & ;[2] ~U 6001009
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[Figure 4 - Average quality of workers at their curent firms — the distortion of

the productivity]
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[Figure 5 - The quality of workers in all jobs]
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Israel Case Study

In Israel there is no wide different in the (uncitiothal and conditional) average
hourly wage between public and private sector. Adiog to many specifications of
multi-variables regressions the public sector puremestimation is between -4 to 4
percent. The estimation is changed across yearstr@dnethods of calculation.
However, the similarity of the average wage betwdlea two sectors is also

characterized many other developed countries whilgde literature has been dealt
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with it for the last twenty years. Another stylizddct is that public sector
employment share in developed countries is betvaéer 30 percent. In Israel is
around 30 percent.

Considered that the employees' unobserved skilg, X are continuously

distributed between firms; given other factors agual (e.g. human capital). In
addition considered that the workers are dividdd two equal groups — weak and
strong.
Following the mechanism detailed above, it is daed that being employed in the
public sector i©ver supplied- i.e. there are more workers that prefer to beleyepl
at the public sector than the public sector canleyngr finance (less than one third
from the workers). To make it clear: if the midadage is equal between private and
public sectors then for half of the workers the wag the public sector is higher
compared to their alternative wage in the privaet@, and given that there is less
hazard in the public sector; therefore it is supeto be employed at the public sector
for them (figure 3). As a consequence the publaiaecan afford to hire talented
workers by making a kind of selection between them.
Thus, separating the workers into two equal groagssjt is done before, without
letting the public sector to distinguish betweerenth as well as determining
exogenously quotas to the public sector workersyBO0 percent) — is not the most
accurate way to describe the reality.

Alternatively, an elegant option to describe thalite is to divide the population
for four types (or even more):

I.  Workers with low skill (weak workers)

Il. Workers with less than average skill

lll. Workers with more than average skill

IV. Workers with high skill (brilliant workers)

The public sector suggests all of them the sameswtgey are all have the
same observed skills). However, after some perifmitsexample four years, the
public sector employer distinguishes between tlhiéamt and the weak workers.
Then the employer in the public sector dismisseswbak workers and provides
the other workers with lower probability of beingefl. The brilliant workers will
be positively selected out following the transnmossof the theoretical model and

the public sector employer would remain with theddfing workers. The
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proportions between the four groups as well asdikerepancy of workers' skill
between firms within the groups determines whetherpublic sector workplace
would be over supplied or not. In any case if thblig sector is still over supplied
it can be solved by changing these parameters dingahe public sector
selection tougher or determining exogenously quotas

Following the division of the workers into four fiifent groups we expect that
the selection out from the public sector will bectterized by non-linear shape
(a U-shape) respected to workers' informal skitlafmeans that respected to their
informal skills (for example the residual wage) Wens would be negative
selected at the bottom but positively selectedhattop (figure 6). That is exactly

what we find in the empirical tests



[Figure 6 — Roy model - Public Sector Selection]
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Actually, one can think aboW different groups of workers where the groups are
ordered respected to the workers relative averéiie ®r even think about it as a
continuous number of groups that has its own @istion; for example a normal
distribution in which most of the workers are pkhagear or in the middle of the
distribution. In that case the wage in the pubdictsr relative to the average wage in
the private sector as well as the parameters o$khks distribution would determine
the magnitude and the sign of the selection frothtarthe public sector.

For example, | have submitted a simulation whiatiudes eight ordinal groups of
workers, from the lowest skilled to the highesastume that all the groups are at the
same size (one over eight). | assume also thapubéc sector offers its workers a
wage that equals the average wage in the privatersas well as higher protection
legislation. As it was explained before this stataild cause too many workers to be
employed in the public sector. Thus— | have enabiedpublic sector to dismiss the
less skilled workers after some periods (at thiangale the selection is done on
workers that their skill is at the four lowest desiand the number of periods is 4 — a

kind of probation). The private sector suggestswitskers an offer by the same
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mechanism as it was explained before. The restiltkeoworkers self-selection are
described in figures 7 and 8. Figure 7 depictsdis&ibution among the sectors (this
is to say that each color in that figure amountsltowhile figure 8 depicts the
distribution among the groups (this is to say thath group amounts to 1). The
selection is conspicuous — the less skilled arenijainemployed; the medium are
employed at the public sector while the betterlaffilvorkers as well as some of the
less skilled are employed in the private sectoe &kact shape of these distributions
is mainly depended on the assumption of the sttiigibution among the workers but
also depended on the other parameters in the model.

However, a potential claim is that the separatibthe workers in terms of their skills
among the sectors is not so sharp while, for exantpkere are also brilliant workers
in the public sector. The answer for this claimthat the decision where to be
employed is also affected by other factors, lilsk mversion, leisure preference and
many others which | don't take into account. Ii$ gimulation, | assume virtually that
these factors are at the same level among the vgrkebstantially, it is the same as
submitting a multi-variables-regression and holdimgse elements equal.

[Figure 8 — the skills distribution among the sects]
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[Figure 9 — the skills distribution among the grous]
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The appendix depicts a sensitivity analysis whi@tads how the outcomes are
changed as a result of some changes in the palisywctural variables.

Summary

The model here lies in its focus on worker ratlemtfirm behavior and it suggests
that the introduction oEPL into an environment of incomplete information i jlob
market may help account for the self-selection ofkers between workplaces and

guantifies the distortion of this regularity ineof productivity.

References
¢ Ammermueller, Mannhein, Jorn-Steffen Pischke, 20@eer effects in
European primary schools: Evidence from PIRLSEPR, DP No. 5660.

e Ashenfelter, Orley, and David Card. 198&sing the Longitudinal Structure of
Earnings to Estimate the Effect of Training ProgsdrReview of Economics
and Statistics. Vol. 67, pp. 648-660

e Bassanini A., Nunziata L., Venn D., 2008. “Job podion legislation and
productivity growth in OECD countries'Piza, DP No. 3555.

e Bertola G., 1994. “A Pure Theory of Job Securitg dabour Income Risk".
Review of Economics Studies 71, 43-61.

22



23

Binmore K., Rubinstein A., Wolinsky A., 1986, Thadh Bargaining Solution
in Economic Modeling. Journal of Economics 17 (2)6-188.

BOckerman P., 2007. “Perception of Job InstabititEurope“. MPRA Paper
4701.

Borjas, George J. 1987. “Self-Selection and thentags of Immigrants.The
American Economic Reviewol. 77, pp. 531-553.

Burdett, K., 1978. “Employee search and quitherican Economic Review
68, 212-220.

Casquel E., Cunyat A., 2008. “Temporary contraetaployment protection
and skill: A simple model“Economics Letters Issue 3,333-336.

Clark A., A. Oswald, 1994. “Unhappiness and Unemient”. Economist of
Journal 104, 648-659.

Clark A., Y. Geordellis, P. Sanfey, 2001. “Scarritige psychological impact
of past unemploymentEconometrica 68. 221-241.

Dur R., Sol J.,2010. “Social Interaction, Co-Workétruism, and
Incentives“.Games and Economic Behavior, Vol 69, Issue 2, Ra88§e310.

Eckstein Z., Wolpin, K.I., 1990. “Estimating a matkequilibrium search
model from panel data on individual€conometrica 58, 783-808.

Eckstein Z., Wolpin, K.I., 1995. “Duration to firgib and return to schooling:
estimates from a search-matching mod&dtiiew of Economic Studies 62,
263-286.

Eckstein Z., Gerard J. van den Berg, 2007. “Erogirilabor search: A
survey“Journal of Econometrics 136, 531-564

Fouge're, D., Pradel, J., Roger, M., 1998. “Publigployment offices and the
transition rate from unemployment to employmeiWorking paper. CREST-
INSEE, Paris.

Gould E., Winter E., 2009, “Interactions betweernrkeos and the technology
of Production: evidence from professional basebdlbrthcoming in the
Review of Economics and Statistics.

Gronau, Reuben. 1974. “Wage Comparisons, a SelgdBias.” Journal of
Political EconomyVol. 82, pp. 1119-1144.

Ham, John C., and Robert J. LaLonde. 1996. “ThedE®f Sample Selection
and Initial Conditions in Duration Models: Evidenficem Experimental Data
on Training.“EconometricaVol. 64, pp. 175-205.



24

Heckman, James J., and Bo E. Honorée. 1990. “TherialpContent of the
Roy Model."EconometricaVol. 58, pp. 1121-1149.

Heckman, James J., and Guiherme Sedlacek. 199@-S€lection and the
Distribution of Hourly Wages.Journal of Labor Economi¢¥/ol. 8, pp.
S329-S363.

Hoxby, 2000, “Peer effects in the classroom: leagnfirom gender and race
variation“. NBER Working Paper No. W7867.

Ichino A., Giovanni M,2000,“Work environment anddisidual background:
explaining regional shirking differentials in a dar Italian firm”. Quarterly
Reviewof Economics, CXV(3), 1057-1090.

Jahn E. J., Wagner T., 2008, “Job Security as adogsmous job
characteristic'Working Paper 08-6, Department of Economics ISBN

Kandel, E. E. P. Lazear,1992,“Peer Pressure anthd?ghips’ Journal of
Political Economy, 100 (4), 801-817.

Layard R., 2005, “Happiness: lessons from new se€rPenguin, London,
UK. ISBN.

Lavy V., Schlosser A., 2007, “Mechanism and Impadt&ender Peer Effects
at School’Revise and Resubmit, American Economic Review.

Lee, Lung-Fei. 1978Unionism and Relative Wage Rates: A Simultaneous
Equations Model with Qualitative and Limited Depent Variables.
International Economic Reviewol. 19, pp. 415-433.

Kremer M, “The O-Ring Theory of Economic Developementhe Quarterly
Journal of Economics, Vol. 108, No. 3, pp. 551-575.

Mortensen, D.T., 1986,“Job search and labor makatysis‘In: Ashenfelter,
O., Layard, R. (Eds.), Handbook of Labor Economibkrth-Holland,
Amsterdam.

Mortensen, D.T., Pissarides, C.A., 1994, “Job tveaaind job destruction in
the theory of unemploymentReview of Economic Studies, 61, 397-415.

Mortensen, D.T., Pissarides, C.A., 1999, “New depeients in models of
search in the labor marketth: Ashenfelter, O., Card, D. (Eds.), Handbook of
Labor Economics, vol. Ill. North-Holland, Amsterdam

Nakosteen, Robert A., and Michael Zimmer. 198@igration and Income:
The Question of Self-SelectionSouthern Economic JournaVol. 46, pp.
840-851.



25

Pierre C., Zylberberg A., 2004,abor EconomicsMIT Press, Cambridge,
Massachusetts — London, England.

Petrongolo, B., Pissarides, C.A., 2001.“Lookingpitiie black box: a survey
of the matching functiondournal of Economic Literature 39, 390-431.

Postel-Vinay, F., Robin, J.M., 2002.“Equilibrium @& dispersion with
worker and employer heterogeneitigtonometrica 70, 2295-2350.

Robinson, Chris, and Nigel Tomes. 1982. “Self-dedacand Interprovincial
Migration in Canada.‘Canadian Journal of Economic¥ol. XV, pp. 474-
502.

Roy, Andrew D. 1951. “Some Thoughts on the Distiidiu of Earnings.”
Oxford Economic Paper¥ol. 3, pp. 135-146

Stutzer A., Lalive R., 2004, “The role of social tlkanorms in job searching
and subjective well beingdournal of European Economics Association 2, pp.
697-719.

Teulings, C.N. ,1995, “The wage distribution in adel of the assignment of
skills to jobs“.Journal of Political Economy, 103, (2), 180-215.

Hartog, J, Leuven, E., Teulings, C., 2002, “Waged the bargaining regime
in a corporatist setting: The Netherland&€uropean Journal of Political
Economy, 18, (2), 317-331.

Teulings, C.N., 2005, “Comparative advantage, neatwages, and the
accumulation of human capitalJournal of Political Economy, 113, (2), 425-
461.

van den Berg, G.J., 1999, “Empirical inference webuilibrium search
models of the labor marketEconomic Journal 109, F283-F306.

Wasmer E., 1999, “Competition for jobs in a growiegonomy and the
emergence of dualismEconomic Journal 109, 349-371.

Willis, Robert J., and Sherwin Rosen. 1978ducation and Self-Selection.”
Journal of Political Economwol. 87, pp. S7-S36.

Winter E.,“Incentives and Discrimination“Forthcoming in American
Economic Review.

Wolinsky, A., 1987, “Matching, search and bargagfiinJjournal of Economic
Theory 42, 311-333.

Wolpin, K.I., 1987, “Estimating a structural jobaseh model: the transition
from school to work*Econometrica 55, 801-818



e Wolpin, K.I,, 1992, “The determinants of black—vehidifferences in early
employment careers: search, layoffs, quits and genlmus wage growth”.
Journal of Political Economy 100, 535-560.

e Yashiv E., 2007, “Labor search and matching in m@conomics'European
Economic Review51, Issue 8, 1859-1895.

Appendix A.

The production function

In spite of its significance, the literature on finéeraction among workers within a
firm is not extensive. Kandel and Lazear (1992)nexe the theory of team
production within the firm and focus on how workeas a team produce social
pressure in order to solve the free rider problgnemer (1993) in his seminal work
presents a production function — the O-Ring pradacfunction — in which, among
other assumptions, there is a positive correlatietween workers skill at the same
firm. The O-Ring production function is a functiohworkers'-skills multiplication at
the same firm.One of the implications of this asgtiom is that workers performing
the same task earn higher wage in a high-skill finam in a low-skill one. Ichino and
Maggi (2000) examine shirking behavior within themf and how changes in the
workplace can affect {€ Winter (2004) shows, on a theoretical level, tiérality

of offering differential incentive contracts in @mto elicit worker effort, thus
generating externalities for other workers. Goutdl &Vinter (2005) find a positive
peer effect between complementary baseball plagmasplayers who are competing
for the same position and a negative peer effentden substitutable players.They
explain their finding using the technological prdms of the team production
function without any reference to behavioral effecuch as peer pressure, norms or
shame.Dur and Sul (2010) examine a wage-contracfriammework of principle-agent
problem. In their model social interactions amongrkers affect each worker own

effort and as a result the total output.

®Many authors have tried to empirically examine peffects in a classroom environment, i.e. the
effect of one student’s grades on another’s (see,ekample, Lavy and Schlosser (2007),Hoxby
(2000), Ammermueller et al. (2006) and many others)
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Dynamic Growth — the stochastic process

Since we are ultimately interested in the behawibthe aggregate unemployment
rate, in this section microeconomic behavior israggted up to the macroeconomic
level. This exercise is non-trivial since firmsfdiffrom one another.

At the beginning all persons are unemployed. Duting first period, the
workers decide whether to accept a wage offer oofe unemployed. The number
of employees in firm in the first period is given by:

[A.1]
No=4 [n0di=2-{ANB]

ieNy
where A is defined as a group of workers whose produgtivitfirm j exceeds the

critical productivity C,. B is defined as a group of workers which would ateejb

offer from firmj instead of being unemployed, which, as noted ahbisidentical to

a group of workers which are offered a wage whiateeds their reservation wage.

n,=4-{ANB}

J

ieA IFF —(Iog( ;:0_ )—pgtlJ <V,
ieB IFF @L-2)w >b
Given the large-number-of-workers assumption, akeowiews {N.,,a;,a} as

given random variables for ai and j. The other variables{r,1,0,C(K)} are
exogenous.
Total employmentafter the first period solves the following eqoati

[A.2]

Neo =2 ANB= [n, o]
j.0

jed
A proof of one solution existence and convergence:

The R-H-S decreases witl; , from 1 IB didj to O while the L-H-S is the 45
ieN
jed

degree lineNg, >0 and 4 IB didj > 0. Thus, there is a unique intersection point
ieN

jed

and [13] has a unique solutidd¢ ,.
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The result is depicted in figure 1 (its mirror ineaijustrates the result for the
unemployment rate).
Denote the skill level CDF of the worker employediian j at timet byG, , ()

with corresponding density; , (-).
The number of layoffs in firmin periodt is given by:

0 if mina,.jt>(~2t
a | :
MmN [g@di=y [g,(@)di if ming, <C,[~

_mi_ne\ym .
iej ming ;.
iej
— | — 2 log—1) |n (G (clc. >C )j
\/EO' h]tht e i]éj R o
~ a. a
whereC, = _Ci ==, =_i-
a4a; Aje g &,
. 0 ifmina ;, >C,
n...=n fg(a-)di— 7 i if mi C
Failt ]Hmina.: y N _[91 (a;)di if mina ; <C,
icj imeljna,[
0 if ~t <C~:t_1
~ =~ =
if C,>C,,

o L o}
Ne iy [P(Ct <Ct_1)-0+ P(Ct >Ct_1)-nj't_lJ g; (a ;)di
25
1 1 4 .
=0 \/EO' ) nj,t—l gj (ai,j)dl =
1 1 ~
=0 )In. 4 G, (C
\/EO' PPt M l[ iJG’tj t
1 1 =~
) nj,thG.j,t' (Ct
iej

=0
\/EO' PPt
Thus, the number of layoffs in the economy as alevhbtimet is given by:

=
‘o

m
—0

6t > étl)j =

6’( > 6’(—1) - Gj,t (6t—l

iej

g > c’mj
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1 1
Ne, = | @[ N Iog(h”ht)Jnj,t_l[csij;j(ct

jed

F.t

Denote the firing rate by, =

Et
The number of workers who were hired (and had elken working at a different

firm or unemployed) in periotlis given by:

Np, = j J-Eikjtdidj+ jﬁium‘tdidj
jed k=] ieNy ¢
len jed

j;?wn’jytdidj is the flow of workers from unemployment to emptant and

ieNy ¢
jed

j j;?ikjtdidj is the flow of job transitions.

jed k#j
[ 7o, dic
i_eNUl
Denote the hiring rate blg == , the transitions rate by
Et
[ [7.didi [ 7,0, dicl
jed k] ieNy
yo=— , the job finding rate by? =X~ and the voluntary
NE,t NU,t
[1.0n.did
ileNU‘t
quitting rate byg, =1
NE,t

The number of unemployed workers at timés equal to the number of
workers who were fired in the previous period, ghes number of workers who were
unemployed in the previous period and didn't sudceefinding a job, plus the
number of workers who quit their job voluntarily.

Ny1=Ng o+ Nyo—Nyno- find+Ng g -quit=
“Neo+ [@=Fpn o Hlidi+ [1,,did]

ieNy o ieNg o
jed jed

Ny, =N+ j(l—ﬁiun,j,t,l)jidﬁ [ 1, sundlic
ieNy ¢ ieNg (3
jed jed
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The dynamic condition of the employment rate is:
NE,t—l - NF,t—l + NUn,J =17 NJun,t—l = NE,t

Rearranging, we obtain the following dynamic equati
[A.3]

NE,t = NE,t—l (1+ h[—l - 5’(—1 - Qt—1)

To summarize the model, the exogenous parametelsdan the economy’s
structural parameter$, o, , p,G(a),a and the policy parametezrsC(K).

The outputs, including the flows and the steadytestsituation, are all

determined endogenously.

[Figure A.1 - The evolution of employment in the fist period]

N E0

Proposition 1
The expected average skill level of employed werkareases with (the proof is in

the appendix)

Elaw )>Elai 1)

Proof of proposition 1
The average skill level among the workers emplagtefirm j at timet is a weighted

average of the workers who remained at the firmthnde hired by the firm in period

t-1.

Arrived)

Staye()+WA (ai jta

A :Ws(a1 g1
W; +W, =1

A support claim
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The expected average skill level of the workers wdroained at the firm between
t-1 andt is greater than expected average skill of the esrkvho were already

employed by the firm it-1.
E[Avee j (a i H‘Staye()J =
I E{A"%‘j (ai § ,t—1" K= O)} +@-T)- E[AV% (ai ,j,t—l)]+ 1-d)- E[AV% (ai ¥ ,t—1‘Lj 1= 0)]

> E[AV% (31 i ,t—l)]

Proof

The probability of fornj to hire worker form firnk is
7?ikj = ﬂ“'[P(a)ijt ) ij]
_{1 if (V) >V(ek))}

K,j .
" 10 otherwise

V(e)>V(e) IFF my >m,
Prop(m, >m,): Functior(glij a)
j—

E{ we, (@)1 :1)} < E[Ave,kg== ",- (& )}

E{ AV"‘rki ) (31 y " k= 0)} > E{AV%]_ (a,-j )}
The probability of firmj to fire workeri:
P(w, ): Function(a; )
=

E[AV(?E,- (ai ,j,t—l‘Lj,t—l = O)]> E[AV% (ai ,j,t—1)]

wherel,, ,is an indicator of layoffs.

2. The average skill level of the workers hiredfiogn | betweent-1 andt is greater

than that of workers who were employed by the finrt: 1.
E[Avqegj (a,.jt ‘Arrived)]: E[Av%.j (am ‘ I =1)} > E{Av%j (a | j’tl)}

This is a result of the large-number-of-workersuagstion according to which the
skill of workers is equal across all firms ex-abté in actuality develops differently

due to the random process described above.
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The new workers who were previously unemployed degrease the average
skill level of the workers at the firm. However,antime their skill level will increase
and it can be assumed that their influence willobee negligible. This is a result of
the assumption that workers have the same avekadbegel across all firms.

Hence, the expected average skill level of worlkis firm increases with

The Steady State
The steady state is defined as a situation in wkiene are no workers who can
increase their utility by changing jobs or by guaitand becoming unemployed or by

hiring and becoming employed instead unemployedt Tileans that in steady state

hsteady_ state? 4 steady_state? qsteady_ state — O

Proposition 2
There exists a steady state and the economy cdgaaererges to it. This process is
stochastic process but it convergence with proligbil
Proof:
As time goes every worker has matched with a firthink about

unemployment as a kind of firm) such that his vakienaximized. Denote this by
j= j*NeG,j*):ManEJVe(ej). However, the chance thaj’ varies witht is
negligible. That is to say that there are no firntimt can offer a worker
Vi (kT +t)>Ve(, |7, T). Sincev, V(e )=V(e, ) =Max.,(V(e;)), there
are no workers who wish to change jobs. As a resh#dre are no further job

transitions in the economy and thereﬂBreb{Hkﬂ* ’\7k¢j* (I,k,T+t) >\76 0 ,T)}: 0.

If a worker is offeredve(ej‘), he will accept it by definition (since there are

transition costs in the model).
Thus, the probability that a worker will receivestbffer is:
[A.4]
7. =2Plo. )PV )>ve(e)|=2-Plo,.)

ijt
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Since there are a large number of firms,

P(a)_ . )— (Iog G - p&,_,) |=1 and thereforer . =A1.
i,] .t a ta] at .t
j i

The offers are not serially dependent and theretbee probability that a
worker will not receive the offer until periads (1-7, p t)t :(1—&)t which converges
to 0 ast increases. Thusﬁi'j*yt%L and consequently °(e; ;) :Ve(ej*) where

T ist after very much interactions, whép> « .
This rule applies to every worker and to every firm
In the steady state, a worker will be employed iff

N _
JVe(e)>ViU) = Q-1)3, (W )> a b = 1-7)3,(w ,,T)>O¢NE'T W

unT
otherwise, he will decide to remain unemployed.
The source of the concavity of convergence is tbacavity of the Negative-

Geometric probability function.

qtl—>O:>

Returning to [A.3] and settlngN N , the steady state is achieved.
JetEes

Et-1

o

N
Note that if3, [ il J >a———ET_ for workeri, he will receive his highest
Wr =T Nypr

.
offer before timeT with a probability ofl—l_[(1—7?i Un,j,t)’ which approaches 1 &s

t=t

VW r N o
’( "T)<a ET  workeri will

increases and he will work at firfn But if ———
Wr 1-7 Nyo;

prefer to be unemployed.
This rule applies to every workeérand to every firmj and therefore in the
steady state the unemployment rate fulfills théofeing conditions:
[A.5]
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Elj(vv_i,j,T)>a 4 NE,T
Wr 1-7 Nyor

ieNg 1

and

VI(WLJ,T)<0[ 4 NE,T
E 1-7 Nyqr

ieNyn7

Given that the worker does receive an offer, he lvoaccept it only if

hJE T — VWH' E .. .
i > W =>—=>a . By the definition of an average, it
NUn 1-7 Wr NUn -7
Wir Wi
follows that3 , — <13 ; — >1. Thus,
T W T W
ijiT iT
Ave i Nn T g N s T N T
Ny, 1-7 l-t+a-7 l-t+a-7 ,
LN 1 and the marginal
EINO{-JL 1> NUn<L NE>;T
Ny, 1-7 l-t+a-7 l-t+a-r

worker which decides whether to be employed or pileyed defines the difference.
Thus in steady state:

N, T-a N 1-7 Ne 1-7

n

3 1
= N, = ' el
l-74+7. T-a+l-7 Ny, T«

and the benefit-wage ratio in the steady statévengoy:

SubstitutingN, =—~———in [t] yields:
T-a+l-71

- 1_z- -
T =N mWe = T

from which can be derived the tax rate that maxasitax revenues:

1-Ja

7[TaX = e*L which decreases withy. Whena =1, Tax= (1-7)-7-W,

which derivesr(Tax,y = 05

Proposition 3
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During convergence to the steady state, the avepagauctivity of workers and the
total output grow.

Proof:

Following proposition 1, the average skill level @y employed workers increases
with t and therefore so does their average marginal ptiwly. Hence, the

economy’s total output grows during convergence.

da,

—>0

dt

d____e“ft . Y _

i:at et >0= —L :la[-e‘* >0
daj aj 2

YFZYM
jed

dm daa aget

rﬂ: 3 f :aij_areg‘>0

daj daj

dm,; dY, av

dt ' dt ' dt

[Figure A.2 -The probability of being fired as a function of worker's specific

skills]
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The public sector and the economy efficiency

Proposition 4
The level of total output in the steady state deses withd.

dYss

de
Proof:
As already mentioned, the steady state is a smmatn which every worker is
employed where his value is the highest. Howeveg situation where a shatk of
firms provides its workers with greater employmgmbtection and consequently
raises their value, it becomes more common thakeverwith EPL reject higher-
wage job offers from firms that do not proviB®L and workers withouEPL accept

lower-wage job offers from firms providifgPL whenever:

Ve(e) <Vi(&;)

1 D u
@- T)Wijt +E[P(a)ijt )‘Nijt + P(a)ijt )\/ (U)]<
1 u

<@g, |06 i+ 06,V )

and

We e < Wi
Define the number of job offer rejections of thype in the economy as a whole as

R, and the number of acceptances of this typeAas R,, and A,, are positive

functionsof@:

Ro =T [(To @), >we) i,

ieNg

Ao =T [((1, @)W, >we) b

ieNg

&>O,ﬂ>o
do déo

wherel (1), as noted above, is an indicator that equalsit@ worker accepts
(rejects) a wage offer and equaltotherwise.
Note that:

(Rlo =0,Ay; = O)C> Vi (\Nijt = Max(w )) =V, (mjt = Max(mjt))
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Consequentlyif a worker rejects a job offer with a higher wasfee is also refusing
to increase her individual productivitlternatively, if a worker accepts a job offer

with a lower wage she is also decreasing her ptodiyc

da . . . .
Thus, —T < Oand& <0 and thereforedh < Oand& <0.
,0 1 d 0 1
dYSS dYSS H
Consequently,d— <0 andd— <0, i.e. total output decreases as well.
1 0

Formally:

dRi,O > 0 dA),l > O

de dé
Dss g d¥ss
dR, dA,

aYss _ dYss . dRLO n dYss dpb,l <0
66 dR, d6 dA, do

o

Intuitively, providingEPL distorts the efficient allocation of the factormduction,
i.e. the workers, and the magnitude of the digtnrincreases with the share of firms
that provideEPL.

Proposition 5

1. In the steady state, providing some workers witlh. BBcreases the utility of
the other workers in the economy.

2. The utilities of the workers who are being providégth EPL may be less than
their utilities in a world without EPL and a8 increases the share of these
workers increases

Proof:

The utility of the worker who does not halZ€L is an increasing function of the wage
and a decreasing function of the probability ofnigefired. Her wage is an increasing
function of the firm’s technology and that of theoaomy as a whole while the
probability of being fired is a decreasing functiminthe firm’s technology and that of
the economy as a whole. A firm’s level of techngldg an increasing function of the
average skill level of its workers while the ecorysnlevel of technology is an

increasing function of the average skill level dfvaorkers. In the steady state, the
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average skill level of the firm’s workers is a deasing function of(proposition 4).
Thus, the utility of workers witholEPL decreases witld.

Formally.

dve(ej ) 0 dve_(ej ) <0
dw; " dP;
dw P
M o P o
dajt it
da y
—= <0 (propositin 4
40 <0 (prop )
8Ve(ej) _ dVe(ej) dV\(‘j N dVe_(ej) dEij _ dgjt <0
00 dw; daj dP; da, deo
oVe(e) _
69 — 11D

wheren,; is theindirect disutilityfrom the provision oEPLby some firms. Since it is

always negative, the effect is also negative forkers in firms withouEPL
In order to examine the situation of workers whe provided withEPL, the
direct positive effect oEPL needs to be taken into account. Thus,
oV*(e) dv©(e)
=Mp + =
OEPL dEPL
= 1o +V(e) - Ive(€)0 > Oz + 70

The first term represents the indirect effece®fL, which decreases witfl, while the

second is the direct effect, which increases véithConsequently, the net effect is
unclear. What can be said is that the indirectceféé EPL is a kind of externality
imposed through the inefficient allocation of tlaetbrs of production. In other words,
the individual worker cannot change the situatimoagh his behavior and takes it as
given.

An alternative way of understanding the effect EPL is the following.

Workers withEPL change jobs only if they are offered a value highanV©(e;).

Define the potential maximum value of a worker WithEPL in the economy as a

whole as:
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VG, "0 = 0) = Max;_,V,* (w; ,a |0 = 0)
and withEPL as:

Ve, i .10 > 0) = Max,, Ve (w;,3[0 > 0).
Note that:

(Wi"”'jax 6 > 0)

6 = 0) = Max, (w, |0 = 0) > Max(w; |0 > 0) = (w}"

ow, _ dvi. da,.j §
dg da, dé@

|

since 0.

As a result, it may occur that wheh firms provide their workers witEPL, then for
workeri in firm j at timeT:
MaxVi® (w,.,a,[0 = 0) > MaxV(*(w; , ;|0 > 0) =
(ve(e)le=0)>ve(e)le > 0)
Consequently some workers who ha#®L (which increases their value given that
other workers also have it) may be worse off coragdo their potential value in an

economy withouEPL. This is an externality, due to the indirect distm caused by
EPL

As 6 increases(w;"

6 > 0) decreases and consequently the probability of the

Max

situation in WhiChVie( w; 10 = 0),a ; )> Max\/ie(vvij 8y ‘H > O) increases.

o

Discussion:
The signs of the terms making ug\%can be reasonably assumed (as in
proposition 5) and are generally agreed upon. Tiig assumption that needs to be
examined is that of positive correlationbetween the marginal productivity of one
worker and the average skill level of his co-woskexhich is directly derived from
the production function [1]. This assumption leaolsa positive correlationbetween
the wage of one worker and the average skill le¥élis co-workers.

However, most of the models with exogenous growssume that it is
determined by exogenous technological progress,ctwhenters the production

function through the remaindér In our model, as in others with endogenous growth
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it is assumed that growth is driven by the incresse¢he average skill level of
workers.

In a standard matching modethe effect of providing some workers wiBPL is

modeled as follows: firm hires workei iff aa,3e* >FV +C,. Due to the shortage

in physical capital, the cost of creating a newavay is an increasing function of the

number of workers in firmp. FV = FV(F}) . The shortage of capital may force the firm

to fire lower-skilled workers and replace them whigher-skilled workers.
The firm chooses to fire a less-skilled workeif it is more profitable than

hiring the new workey without firing the less skilled one or more fornyalvhen:

8,3,3e" —(FV(n+1)+C,)< [qj a,ae" - (FvV(n-C, )]—[akjéjtaeg‘ —(FV(n) +Ct)]— FC
<

FV(n+1)>a,a,3€" -C +FC

where FC is the cost of firind! Note that it does not depend on the new worker's
productivity.

If worker k hasFC entitlement, and=C is very large, the firm chooses to hire

the higher-skilled workers iffa; a,3e* —(FV(n+1)+C,)>0. Since FV increases

with n, the firms that provide their workers wilfC entitlement frequently give up
and do not hire higher-skilled workers, i.e. theymbt create a vacancy.

When a large number of firms provide their workerth FC entitlement the
aggregate effect on growth and productivity becosigsificant and according to the
same logic used in the main model this may alsoaedhe utility even of workers

who are provided witlC entitlement.

FV(n+1)>a,a,3€e" -C, +FC
“'One can view the equation as [I.(¢) <—f +II, which
a,3,3€" -C, <-FC+FV(n+1])

is identical to the equation on page 738 in Labmwridmics.

40



Appendix B.

Simulation

The simulation is submitted in order to estimate $lensitivity of the results to the

parameters' or variables' values.

At the beginning the calibration is described. Thka steady state outcomes are

presented; afterwards the sensitivity analysis éscdbed, at first by a macro

outcomes' comparison and then by a micro comparisioa distributions of workers'

skills across the sectors.

Parameters calibration and data

Number of Persons: 10,000; Number of Firms: 100nNer of period: 200.

Policy Parameters:

The government sector asks to employ just workensse skill's level is
above the median worker — the worker's-selectiogdsernment sector=0.50;

The probably of being fired in the government seetjuals to zeros, =0;

Government wage relative to the average wage iptiiate sector=1;

The ratio of the minimum wage to the average wagisQwhich is around
the average ratio in developed countries.)

Unemployment Insurance=1,

The average level of the statutory income tax ist20 percent ~=0.2; (in
Israel the level is around 20 in the last four ggar

The share of the government's firms in the totahdi-9=0.2;

Structural and behavior parameters:

In the simulation a variation in two variables iddad, the risk aversion and the

leisure habit.

V\ﬁ—w
The assumption is that the utilities functions @RRAU (w ) :1L in which
-

the relative risk aversion parameter is distributeetween 1 and 4 -
weU[14]

The parameter of individual disutility from workys the individual disutility

from being unemployed is distributed between 0 @ud

a €U[0,5]

41



e In order to calibrateSigma | have checked the standard deviation of a
normalized (which its mean is around 20,000 whgmithe same magnitude
as the wage level) annual value of the level of e total productivity if
labor since 1965 in Israel (the data source is ftloenappendix of chapter 2 in
the annual report of the bank of Israel).This patmn determines the
correlation between the worker's own skill and pinebability to be fired in
the private sector; as it becomes higher the aitroel becomes weaker.

o =0.28;

e The aggregate return to skills in terms of wageinme t is normalized to 1.
Half of the return is related to the worker ownliskhile the residual is
equally divided between the specific firm's prodautt which the worker is
employed in and the productivity in the whole marke

=12, 01, = 11 =(1-p4)12;

e The surplus derived from job matching is equallyided between firms and
workers (this is a standard value for this paramatematching or search
literature)

£ =0.5;

e The number of skills' order-levels among workergight and the levels are

distributed with right tail as it is shown by thext figure.
Workers' skills distribution (8 levels)

2500

2000 +

1500 -

1000 -

500 -

B

1 2 3 4 5 6 7 8

e Given the number of skill's order-levels among vesskthe return to the
workers' relative skills-order was calibrated tanimize a loss function. The
loss function is a standard one. It contains twaipeters derived from the
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empirical log-monthly-wage distribution in the pmte sector given the
number of years of schooling of the workers — therage and the standard
deviation. The function provides both parameterthwihe same weights.
Loss_ founction: Min((v_v— E(w))+ (o, —&W)) wherew and o, are the average
wage and the standard deviation wage in the simualavhich are both
function of the skill's returnﬁ(w) and 6,, are empirical values of 15 years
schooling workers at the private sector in Isrdejr values are derived from
CBS incomes surveys since 1995.

The loss function as a function of skills' retusndescribed in the following

figure:

0.5

0.4

0.35

03

0.25

0.2

0.1

0.05

The calibration result is that the Skills' Retacross levels=2.08;

Hiring intensity: the number of job's offers pemiiper one iteration=15

which means thaf =1- (1- 1)’ =1— (1—%“’0; 014
1000



The wage histogram in the private sector (creajetthéd simulation)

1 'll‘ll:":l 1 1 1 1 1 1 1 1 1
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0 0z 0.4 0B 08 1 1.2 1.4 1.6 1.8 2
v 10°
The self-selection of the workers during the cogeece to the steady state (which is
highly robust threw the values of the calibraticauses the final skills'-allocation to
be shown as described in the next three figuregsk@¥e characterized with medium
skills are employed at the government sector;intlworkers prefer to be employed
at the private sector; and weak workers are uneyegloThe workers selection form
public to private sector respect to worker's skikharacterized by shape, the weak

skilled workers as well as the high skilled workars selected out.
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Government-workers-skills distribution

Private sector-workers-skills distribution
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Unemployment skills distributions
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Sensitivity Analysis
The following tables present the outcomes of adstestates' comparison respected to
changes in some key variables. The variables anéedi into two groups: policy
variables and structural variables. Afterwards, tiretograms of the workers' skills
across the sector in the steady state, before fegrdtlae change in the variables, shed

light on the transmission behind the results.

Average

Total Government Private average ~ Government Wage in the
Productivity Unemployment average skills skills emloyment  Private Employment private sector  Benefit
|Basic 17,238 35% 6,993 12,504 2,261 4,269 9,679 3,645 |

Minimum Wage=0.25 17,220 33% 6,797 12,329 2,189 4,544 9,534 3,956

Search intensity 16,058 28% 6,040 11,699 2,408 4,771 8,884 4,587
Average
Government Private average ~ Government Wage in the
Productivity Unemployment _average skills skills emloyment _ Private Employment private sector _ Benefit
|Basic 1 1 1 1 1 1

Average Wage 0.9 4% -1% -13% -2% -21% 14% 1% 6%
Average Wage 1.8 -27% -4% 52% -23% 114% -52%
Ul=0.5 1% -1% 0% -2% 2% 1% 0% -48%

Minimum Wage=0.25 0% -2% -3% -1% -3% 6% -1% 9%
Structural Parmeters

Ability Return 1 - -11% - - -55% 55%

Betta=1 1% 0% 8% 0% 9% -4% 104% 102%

Search intensity 7% -6% -14% -6% 7% 12% -8% 26%

The total productivity loss of a market with a gowveent sector compared with a
market without government is about 11 percentstiace of this productivity loss, as
it is detailed in the theoretical model, is thefiicgent allocation of the workers.
However, further workers are now employed thus dlkierage skill of the private
sector workers as well as the average wage decrease

A decrease in the government wage by 10 percergesathe employment in the
public sector to decease by 13 percent which catheettal productivity in a steady
state to increase by 4 percent. The average skillse public sector decreases by 13
percent and the private sector employment increhge$4 percent. However, an
increase in the government wage by the same peceeises inverted results but not
at the same magnitude (ever larger impact). This ghow that the effect of changing

the level of the wage in the government sectommasymmetry result.
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The example in which the public sector wage isaased by 80 percent is made to
demonstrate that if a work-place in the public segtould offer its workers a wage
that great than the average wage in the privateisbyg 80 percent, it would attract
most of the better skilled workers; except the tasup of the workers (see details at
the histograms).

An interesting finding is that reducing the emplamh protection legislationEfL),
which is done by increasing the probability of dissals in the public sector by 2
percentage points (about fifty percent comparech wviite private sector average
dismissals' probability), has very strong effectedikeningePL, which is the main
relative advantage of working at the public seatayses a decrease of 57 percent in
the public sector employment.

Reducing the unemployment insurance (Ul) has a lighy impact. This hints that

most of the unemployment share in the model istdilee workers' demand.

Given the calibration values, the results are eoss#ive to the tax rate although the
signs of its impact are conventional. The minimurage/ has also weak effect.
Reducing the ratio between the minimum wage andatfegage wage enables less
skilled workers to be employed at the private sentstead of being unemployed or
employed at the public sector. It also decreasespthbability of being fired in the
private sector which it makes the employment at pheate sector to be more

attractive compared with the public sector.

Structural variables

Raising the leisure preference has an interestifigcte Although it makes the
immunity from dismissals in the public sector toléss attractive (because the option
to be unemployed is now better off); it also inse=sm the level of unemployment
while less skilled workers now prefer to be unempth This channel causes the
average wage in the private sector to increasefmwréent and causes the option to be
employed at the public sector to be wealthier. Thigflected by the histogram which

depicts the skilled distribution at the public sediefore and after the change.

Reducing the return to the order-level of the skdf the workers (the workers are

divided into eight ordinary groups) as well as m@dg the return to the worker own
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skills ., has similar effect — they are both diminish theedse in the wage distribution

and enables less skilled to be employed at theag@igector; this channel decreases
sharply the average wage in the private sectorwtéaises the public sector wage to
decrease by the same rate. However, raising Betichwepresents the workers

bargaining power when setting their wage, causestierage wage to increase which

makes the public sector employment to be morechittea

Raising Sigma, which it is the parameter that deitees the probability of dismissals
in the private sector as a function of the workans skills (see figure A.2) reduces
the difference between the average levels of thé&eavs skills between public and the
private sector. However, it does not have significampact on the level of

employment in each sector.

Finally, raising the hiring intensity parameter sesi more workers and particularly
weak skilled workers to find a job place early. 98 reflected by a decrease in the
unemployment rate, a decrease in the workers' geeskills, and a decrease in the

average wage.
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The following figures present the changes in thssilistributions due to changes in
the policy variables or structural variables

Government wage effect
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Government wage effect

Government-workers-skills distribution

1,000

900 A

800 A

700 A

600 -

500 A

400 A

300 A

200 A

100 A

0.50 1.50 2.50 3.50 4.50 5.50 6.50 7.50 8.50 9.50

Private sector-workers-skills distribution

1200

1000 -

800 A

600

400 A

200 A

0.5048 1.5043 2.5038 3.5033 4.5027 5.5023 6.5018 7.5012 8.5008 9.5002

O Basic Bwage=1.8

51




Probability of dismissals in the public sector effe

Government-workers-skills distribution
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Tax level effect

Government-workers-skills distribution
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Minimum Wage effect
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Leisure effect

Government-workers-skills distribution
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Ability Return effect

Government-workers-skills distribution
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Beta effect

Government-workers-skills distribution
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Sigma effect
Government-workers-skills distribution
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Umu effect

Government-workers-skills distribution
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The difference between workers skills across tlotosg is very prominent and it is
easily observed by examining the histograms; tihgelayap in favor to the private
sector is very robust.

One can ask what the public sector can do in damleeduce this gap. Given that the
public sector is acting under defined budget itncdrraise the wage for all of its
workers; it cannot even raise the wage and cugntployment so keeps its wage-bill
stable because it is plausible to assume that thicpsector is committed to a
minimum production which cannot be provided beloaracial level of employment.
(This is to say that a worker with given produdiivin the public sector cannot
replace completely two workers with half produdgnecompared with her.)

One option that the public sector can try is togasy its workers two levels of wage;
note that assuming three levels or more is notilslethecause it contradicts the main
idea of the model in which the public sector canobserve precisely its workers
skills. In the following example the public sectauggests the top-quarter-skilled-
workers a higher wage and to the third-quartedeskilvorkers a lower wage.
(Remember that the public sector fires the firstl &dhe second bottom-quarters-
skilled-workers). Note that the increase in the evdges not have to be equals to the
decrease —in absolute terms, actually, given thlgevecrease the value of the decease
is the value which causes the public sector walj¢eldbe more or less as it was in the
basic scenario. In that way the public sector daar@y raise its workers' skill and
keeps its wage-bill stable. As the gap betweentwmelevels of the wage becomes
higher the workers' average skills in the governnsexctor becomes higher, but the

total productivity loss becomes higher as wall.
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Differential Wages (Raising by 1.2, and reducindlb}?)
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The rate of change compared with the basic scenario

Total productivity
Government average skills
Private avarage skills
Governent emoployment
Private employment
Unemployemet rate
Government avarage wage
Share of low wage

Share of high wage
Government wage bill

-4%
17%
-6%

9%

1%
-3%
-4%
64%
36%

4%

Differential Wages (Raising by 1.6, and reducindlb)
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Private sector-workers-skills distribution
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The rate of change compared with the basic scenario

Total productivity -9%
Government average skills 78%
Private avarage skills -24%
Governent emoployment -5%
Private employment 13%
Unemployemet rate -4%
Government avarage wage 13%
Share of low wage 20%
Share of high wage 80%
Government wage bill 7%

Partial derivatives
The following tables present the partial derivagivad raising the government wage
ratio respect to policy and structural variablelse Dutputs are the productivity in the
market, the average skills among government workifys average skills among
private workers, the government employment and gheate employment. The
average wage ratio in the government sector inesetago times by 10 percent, from
90 percent to 110 percent.
Some consultations are derived from the tables:
Policy variables

e The effect of the average wage (in the governmentos) on productivity

(efficiency) increases with the government avenagge from 3.3 percent to
7.9 percent.

e The effect of the average wage on employment imgthernment sector and
its workers' skill increases with the minimum wage.
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The effect of the average wage on employment inpheate sector (in
absolute terms) with the minimum wage.

The effects of the average wage are not monotorespect to the tax rate.
The effect of the average wage on productivity dases with the probability
of being fired in the government sector.

Structural variables
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The effect of the average wage on productivity,tlbe employment in the
government sector and on the employment in theaf@igector (in absolute
terms) increases with UMU.

The effect of the average wage on government sesteery large when
Sigma is low.

The effects of the average wage are not monotoresject to Sigma.

The effect of the average wage on the whole outsodeeeases in a weak
way with the ability return in the private sectavith the discrepancy of the
wage in the private sector).



Interaction with policy variables
Average Skills

among Average Skills
government  among private
Productivity workers workers

Rasing average wage from 90 to 100 percent -3.3 16.9 2.3

Rasing average wage from 100 to 110 percent -7.9 17.0 1.5
Tax Rate

0.2 -4.8 16.4 1.8

0.25 -5.6 17.0 1.9

0.3 -5.3 16.9 1.8

Minimum Wage

0.4 -5.1 16.7 1.5
0.45 -5.6 17.0 1.9
0.5 -5.5 17.7 2.9
Prob. to be fired in the government sector
0 -5.6 17.0 1.9
0.02 -1.5 17.2 2.2

Interaction with structural variables

Average Skills

among Average Skills
government among private
Productivity workers workers

umMul
0.25 -3.0 15.3 1.3
0.5 -5.0 15.7 2.0
0.75 -8.3 15.6 1.5

Sigma
0.18 -4.5 25.7 4.9
0.28 -5.0 15.7 2.0
0.38 -4.9 18.9 3.9

Ability Return

1.78 -5.2 16.2 29
2.08 -5.0 15.7 2.0
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Governemnt Private

Employment Employment
30.7 -13.2
39.8 -19.3
325 -15.5
35.2 -16.3
34.0 -17.2
31.3 -14.5
35.2 -16.3
36.3 -18.7
35.2 -16.3
40.5 -6.9

Governemnt Private

Employment Employment

29.1
30.7
34.1

125.2
30.7
39.6

30.7
30.7

-13.8
-14.2
-15.4

-18.7
-14.2
-25.4

-18.4
-14.2



A sum of the Totatlerivatives — the average wage and the probability of disrgssa
in the public sector

Government Workers Skills comapred with Private Workers skill vs Pobability of dismissal &
average wage in the Public Sector
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Pobability of dismissal
Average Wage in the Public Sector
Probability of dismissal in the
Average Wage in the public public sector increase by 1
sector decrease by 10 percent percentage points
Public Employment -10.3% -25.9%
Public Workers average Skill -6.0% -8.7%
Total Productivity 1.0% 3.6%
Private average skill -0.5% -2.4%
Private Employent 3.3% 13.5%
Total Employment 0.3% 0.8%
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