Permanent and Temporary Jobs in the Labor Market

Song, Jae-Eun

— |1 ABSTRACT

This paper develops a model of search in the twosector labor market to take the
role for temporary jobs in the labor market into account, Steady state analysis of a
decentralized equilibrium of the model yields many results well matched with our
intuition but have not been highlighted in the literature, For example, a rise in the
destruction rate of permanent jobs makes tighter not only the permanent job market
but also the temporary job., Moreover, it could enlarge the relative size of the
permanent job market if creating a permanent job vacancy is not so much relatively
expensive, It is also found that an increase in unemployment benefits could enlarge
the relative size of the permanent job market if worker's bargaining power is strong

enough,
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I . Introduction

Once the labor market is viewed as a set of decentralized locations where workers
and entrepreneurs meet to create mutually beneficial jobs, it looks quite natural to
assume that creation of a highly productive job requires relatively strict job specific
qualifications on both sides of the market, For its creation, usually entrepreneurs should
prepare highly specialized workshops, which must be filled with highly specialized

workers to become productive, Thus it is natural to consider a labor market matching
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model in which there exist different types of jobs each is indexed by a particular level
of productivity positively correlated with the level of its matching difficulty. If an agent
wants to form a productive match, he should first choose a target type before
searching his counterparty. However, when we look over the entire labor market, it is
also natural to assume that there exist low productivity jobs which require little job
specific qualification, For an agent who wants to form a match that yields this kind of
jobs, it is unnecessary to choose a target type.

To investigate the role for temporary jobs in the labor market, this paper establishes
a model of search in the labor market with two sectors: one is for permanent jobs and
the other is temporary ones., In the model, each agent’s target type in the permanent
job market is exogenously given, Clearly, the optimal choice of a permanent job type,
which makes the distribution of the agents over permanent job types as an equilibrium
outcome, could be an interesting issue associated with endogenous specialization in
human capital as well as physical capital. However, this paper focuses on participation
in one of two sectors rather than specialization for permanent jobs,

Even though the model is not explicit about the second stage matching in the
permanent job market, it is important to recognize that there is backward induction
logic behind this simplification, Because both of the workers and entrepreneurs
distributions over permanent job types are outcomes from this second stage, they
should be the same. The permanent job type of each worker is characterized by the
probability that match is ‘good’, that is, the probability that double coincidence of job
specific qualifications happens after he meets a job vacancy in the permanent job
market. Of course, this probability is negatively correlated with his permanent job
productivity, Anyhow, if the permanent job types, or the matching probabilities in the
permanent job market, of all the workers are identical, it can be shown that there is a
continuum of decentralized equilibria indexed by the different proportions of permanent
job search workers to total unemployed workers., Hence, in order to make the
proportion uniquely determined, here it is assumed that the distribution of the workers
over permanent job types is nondegenerate.

The main purpose of this paper is to show how the proportion of permanent job

search workers to total unemployed workers is determined by the model parameters.
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Notice that this proportion directly shows which types of permanent jobs can actually
exist in the labor market, This paper also investigates the effects of changes in the
model parameters on other statistics of the labor market., Especially, it analyses how
changes in the parameters of one sector affect the other sector.

The rest of the paper is organized as follows, The next section develops the model
and defines a steady state decentralized equilibrium, Section 3 presents the solution to
the model and the qualitative results from comparative static analyses. Section 4

concludes,

11, Model

1. Primitives

The model in this paper is an extension of the standard matching model of search
in the labor market, See Mortensen and Pissarides (1999) and Andolfatto (2008) and
their references for reviews of the standard matching model. Here, instead of writing
down all of the common primitives, let me emphasize the distinguished features of the
model in this paper.

First of all, our model has two sectors, called permanent and temporary job sector
respectively, They are indexed by s€{H,L} where H indicates the permanent job
sector and L indicates the other,

There exists a continuum of workers, with total mass equal to one. A key feature of
the model is that heterogeneous workers are distributed over permanent job types
indexed by ¢. The distribution function of ¢ is denoted by F. Each unemployed
workers can search a job only in one sector in each period. Hence the value of
unemployment of a worker with specific permanent job type &, called type ¢ worker

henceforth, is given by

U(a) = max{UH (s), U, },

where U, represents the value of unemployed search in sector s, There also exist a
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continuum of entrepreneurs, with total mass equal to one, and they are also distributed
over permanent job types, Because the second stage matching within the permanent
sector is implicitly assumed, by backward induction, their distribution is assumed to be
the same to that of workers. Entrepreneurs can create new job vacancies, that is, create
vacant work sites and post them, in any of both sectors as much as they want by
paying costs. Here, the value of a new vacancy posted by a entrepreneur with specific

permanent job type ¢, called type € entrepreneur henceforth, is

V(g) = max{VH (5 ), v, },

where ¥, indicates the value of a vacancy posted in sector .

A standard matching function m  which is increasing, concave and CRS, represents
the matching technology. Let Ys and % be the masses of job vacancies posted and

unemployed workers searching jobs in sector s. Then, m(u,,v,) equals in value to the
mass of ‘meeting in sector s. Hence the probability that a worker meets a vacancy,

called job arrival rate, becomes

)= ")), o

K

1%
no=s L .
where u, indicates market tightness (as commonly noted, but actually market

slackness for the workers) in sector s. At the same time, for an entrepreneur, the

arrival rate of a worker is given by

a.(n,)= m[U] - audn) @

ur ur

It is assumed that temporary jobs do not require any qualification. Hence, whenever
a worker meets a job vacancy in the temporary job sector, they form a productive
match, that is, whenever a vacancy is filled with a worker, it becomes productive. The
above probabilities are the same to the probabilities that they form a productive match
in the temporary job market. In contrast, there exists the problem of double

coincidence of job specific qualifications in the permanent job sector. It is assumed that
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a match is productive only with probability ¢ when a type ¢ worker meets an
arbitrary job vacancy in the permanent job market. Hence the probability that a type €
worker forms a match is given by gaw(’h/), Symmetrically, the probability that a
permanent job vacancy posted by a type € entrepreneur, called type & permanent job
vacancy henceforth, forms a match is given by ‘me(ﬂﬁ),

Every match in the temporary jobs sector produces V. in each period. In the

permanent job sector, a match of a type & worker and a type & vacancy produces
Yu (1—8), where ¥4 >0 This reflects the fact that a permanent job with more difficulty
in matching have higher productivity once matched.

The discount factor in time preferences is £ €(0,1), The unemployment benefit is b
in each period, The exogenous job destruction rate in sector s is 4 €(0.1) The cost of
creating and maintaining a vacancy in sector s for one period is K. The worker’s
bargaining power in a bilateral Nash bargaining for the wage determination is €. The
proportion of permanent job search workers to total unemployed workers is denoted by

Uy

r=-"1 . e - -
u . For notational simplicity, let 7y =7 and 7, =1-7

2. Value Functions and Decision Rules

In the temporary sector, Bellman’s equations are the same to those in the basic labor
market matching model. Given an arbitrary wage W., the associate value of a filled

temporary job to the employer, /., solves Bellman's equation:
=BV, =y, =w, =l 3)
Given worker arrival rate @ , the value of a new temporary job vacancy is
(1= BV, ==k, + palJ,. 4)

Given an arbitrary wage W., the value of a temporary job to the worker, W,

satisfies

(l_ﬂ)WL =w, + B, [U(g)—WL ]’ (5)
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and the value of unemployed search for a temporary job is
(l_ﬂ)UL:b-'_ﬂaé[WL_UL]' (6)

Here, it is of use to notice that, in equation (5), U ()=U, since ¢ is time invariant,
Each worker searches a job in the same sector whenever unemployed.

The value of a type & permanent job match to the employer, /. ule ), solves

Bellman’s equation:

(=W, (e)= v, (1=8)=w, ()= B, T (&), %)
and the value of a type & permanent job vacancy is

(1= BV (&)= ~ky + Peacl’ T, (e) ®)

The value of a permanent job to the type & worker, WH(S), satisfies

(1= W, (&)= wy (e)+ B2, U, ()W, ()] ©)
and the value of unemployed search for a permanent job to the type ¢ worker is

(1= (&)= b+ pea/ W, (e)-U,, (o)) (10)

Now it can be shown that worker’s optimal sector choice is of the critical value

form, Let &€ be this critical value such that
ga{j[WH(g)_UH(g)]:ai[WL_UL]’ (11)
Then

U,(e)if e<?

U, otherwise’ (12)

Ule) - {

This is trivial from equation (6) and (10)., An unemployed worker search a permanent
job if and only if his type & is greater than, or equal to, the critical value &,

If positive amount of vacancies are posted in one sector, profit maximization and
free entry require that all rents from new vacancy posting in that sector are exhausted.

Entrepreneurs’ decision is characterized by the vacancy posting condition:
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V,<0,=0if v, >0,
(13)

V,(€)<0, =0 ifv, >0 and £>Z.

3. Steady State Decentralized Equilibrium

In each sector, we seek the generalized Nash bargaining wage outcome:
w=argmax(W -U )’ (J -V ).
This leads the wellknown result that the worker's share of match surplus is the
constant 0,
w,-U, =6[J, +Ww,-V,~U,]
. (14)
W (&)-U,(e)=0, () + W, (¢)-V,(¢)-U, ()} ve 2 2.

Wages are determined in the way satisfying the above equations.
Aggregate state 7 is determined by worker’s individual decisions (12) and the

distribution of ¢ over them:
7 ="F() (15)

The arrival rates to individual agents are given by the market tightness and the

matching technology:
avi' = aw(ns )’ a: = ae (’77 )’ vs’ (16)

where @.(1,) and @.(7.) are given in (1) and (2) respectively, Notice that, at a steady

state,
aw(ﬂL Xl_”)u_lLeL =0, 17)
U(E)GW(T]H )”u —Ayey =0, (18)
- 1
where (&)= _[;ng (5) Hence, we have

. I,
Ay + AL”U(E)O!W(UH )+ Ay (1 - ”)aw(UL )

(19)
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Definition, A steady state decentralized equilibrium is a list of the value functions
J VWU s elH ’L}, the unemployment rate u, the permanent sector
participation ratio 7, the vacancy rates Vs»VS | the wages WS and the

arrival rates .»@.VS which satisfies; (i) value functions: (3), (4),

(10); (i) decision rules: (12), (13); (iil) wage determination: (14); and (iv)
consistency: (15), (16), (19).

I, Solution and Qualitative Results

1. Model Solution

Let define the net surplus of a match by
S, =J,+W, -V, -U,,
S, (&)=J,(e)+w,(e)-V,(e)-U,(e)Ve>Z.

Since we are interested in equilibrium with Vs> 0,¥s by summing up the Bellman’s

equations and using the wage determination rules, we have

(1_ﬂ)SL =y, —b-pA.S, _ﬂaw(nL )681. (20)

(I_IB)SH (g)z Yu (l—g)—b _ﬂ/lHSH(g)_ﬂgaw(’]H )‘SSH (5)’V5 2Z, (21)

and by using the vacancy posting conditions and the wage determination rules, we get

ky =ﬂaw77(’71_)(1_‘9)su (22)
ky = ﬁsm(l -0)S,(¢)Ve>¢. (23)
M

n. =

VL
In the temporary job sector, as is standard, (I-zJu and S, are uniquely

determine by solving (20) and (22) simultaneously, Meanwhile, the definition of critical

value € in (11) and the wage determination rules yields
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g aw(nH )SH (5) = aw(771. )SL > (24)

i aw(ﬂH )SH(g): i aw(ﬂH )SH(E): i aW(nL)SL,VE > E (25)
ky 1y ky 1y k, o,
Then, by dividing (24) by (25), we have
L7 ¢
My k, un K_77La (20)

s, (~) _ aw(’h) S

& L
fa [@j

w

K

Since we knows the values of 7. and S., by plugging these 7y and $4(&) into
(21), we can get the value of &, That is, & is a solution to

&)= 3,1-5)-0 1= -2, )5, poa )5, =0, )

Thus, if the above equation has the unique solution in (0,1)’ we can get 7 directly
from #=F(&). To guarantee this unique existence, we assume that J’H(O), the
minimum permanent job productivity, is small enough to make G(1)<0 and that ¥y is
large enough to make G <0 on 0.1), m Appendix 1, it is shown that there exist
more arrogant assumptions for this unique existence. Nevertheless, from those
assumptions, we have G >0 around its solution as shown in the Appendix. Since a
change in G has the direction opposite to that in the permanent job productivity
=¥y <0 this leads comparative statistics inconsistent with our intuition. Hence it would
be better not to adopt those assumptions.

Once 7 is recovered, we can get the unemployment rate u from (19). Then, from
the known wvalues of ﬂs’vs, we can find V> 0.¥S  We are done at this point.

However, if we are interested in the sectoral employment rate, we can compute them

from (18) and (17).
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2. Comparative Statistics

In the previous subsection, it is shown that we can solve the model numerically
once the model parameters including the functional forms are calibrated. In this
subsection, try to find some qualitative results without actually computing the numerical
solution,

In each sector, we have the comparative statistics same to those in the basic

38, _ o 0S4l - on,
matching model: E<O’ ob <0’V€28’E<0’vs and so on, See Appendix 2 for

the complete analysis,
From these comparative statistics in each sector, equation (26) directly shows the

effects of parameters in one sector on the market tightness in the other sector. That is,

on on
7H>O’7L<O
dy, OAy and so on, It is interesting that the effects of the parameters in the

same sector and those in the other sector on the market tightness have the same
direction.

Here, for simplicity, let us assume that the matching function is of the form of Cobb~

Douglas, that is, m(.v)=u""v",y€(0.1), Then, equation (25) becomes
&8, (s)=x7S,,Ve>¢.

This equation links changes in the parameters in one sector with changes in the

match surplus on the other sector, Now, equation (27) becomes
74
G(5)= J’H(l - ‘?)_b_ {1_13(1 _ﬂ‘H)}%SL _ﬂaaw(nL)SL =0.

Notice that, in the previous subsection, it is assumed that

0 oy (1-8)+ - -2, s, <0,
o0g g

oG

For any parameter ¢, if we find the sign of % from our already known

0z
comparative statistics, we can directly get the sign of d¢ by the implicit function
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or
theorem, Once it is found, from 7=F & ), we get the sign of %, which vyields the

key findings in this paper.

First, we consider the effect of a rise in the temporary job productivity Y.. We have

oG 708 , 0 oS
=—{1—ﬂ(l—ﬂﬁ)}liL—ﬂﬁ{aw(m) il sL+aw<m>L}<o,
6)’1_ & ayL ayL ayL

S, m, % _, 6(1—7r)>0
where 0y, and 0dy, . Hence 0y, and 0y, . This result is quite

intuitive, We can imagine that more workers become willing to search temporary jobs
because those jobs yields wages higher than before.
Next, we consider the effects of the job destruction rates A, and 4y . For a change

in the temporary job destruction rate, we have

oG koS . on oS
—=—1-pl-4, ) ——L- B0« LS, +a —L >0,
oA, { ﬂ( H)} 7 o4, B { W(nL)aﬂL L W(ﬂL)aﬂl_}
S, _, o, _, & 8(1—7z)<0
where 04, and 04, . Hence 04, and 04, . This result is also quite

intuitive, We can imagine that less workers become willing to search temporary jobs
because those jobs do not last so long as before when employed. However, for a

change in the permanent job destruction rate, we have

oG ' k" oS ‘ on oS
——=pB—=S8, - U-pl-4, )=+~ b1 a, LS, +a Lo,
o, B 7 o { ﬂ( H)}E oA, i { »»(771_)8/111 L W(ﬂL)aﬂH} (28)
as, <0 on, <0 oG
where 04, . and 04, . Here, the sign of 04, is ambiguous, and hence, so is
o or

the sign of 04, and % Notice that there exist both direct and indirect effects, The
first term of the above equation implies that less workers become willing to search
permanent jobs because those jobs do not last so long as before when employed. This

can be called the direct effect. However, entrepreneurs do not post enough amount of
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on,
temporary job vacancies required to totally absorb this movement, that is, 04,

<0

Hence, if the temporary job market becomes remarkably more tight than the permanent
job market, more workers may search permanent jobs. Of course, if this indirect effect
is exceeded by the direct effect, we can say that smaller portion of unemployed
workers are willing to search permanent jobs than before when the permanent job

or
== <
destruction rate increases. That is, 04, . It can be shown that that this happens if

x, the ratio of the cost of positing a permanent job vacancy to that of posting
temporary one, is high enough. We can imagine that the permanent job market cannot
become relatively less tight if creating permanent job vacancies requires costs much
more than creating temporary ones to entrepreneurs,

We can do the same analysis for other model parameters. Let me consider just one

more case of a rise in unemployment benefit b, We have

oG x” oS . on oS
R T T B | Rl Sy 2 PV LS, +a,(n, ) =Lt
0 =1l A=A N e ol )05, )
ai< 87714 < E
where gp . and &p . The sign of gp is ambiguous, However, in case that
o
worker’s bargaining power 6 is strong enough, then we have gp , and hence
o or
ob and gp . We can imagine that, if unemployment benefits increase, less

workers are willing to have either permanent or temporary jobs. However, if worker’s
bargaining power is strong, workers will weight the productivity more than the
matching probability, Thus a larger portion of unemployed workers are willing to

search permanent jobs,

IV, Concluding Remarks

This paper develops a model in which the labor market has both permanent and
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temporary job sectors, The temporary job market in our model has special characteristic
that workers can get jobs whenever they meet job vacancies there, but they have
relatively low productivity when employed.

This paper provides sufficient conditions for the model have the unique solution, and
the process to get that solution, This will be useful for further quantitative analysis
once appropriate model parameterization is done,

It also investigates comparative statistics to find out qualitative results without actually
computing that solution, Together with the appropriate assumption on the production
technology in the permanent job sector, it obtains the results well matched with our
intuition, and these findings highlight the interactions between two sectors in the labor
market. For example, a rise in the destruction rate of permanent jobs makes tighter not
only the permanent job market but also the temporary job market in a steady state
equilibrium, Clearly, this happens since some unemployed workers of low permanent
job productivity leaves the permanent job market and moves into the temporary job
market. As a result, it could enlarge the relative size of the permanent job market if
creating a permanent job vacancy is not so much relatively expensive. It is also
noticeable that an increase in unemployment benefits could enlarge the relative size of

the permanent job market if worker's bargaining power is strong enough.
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I Appendix

Al,
Define  #={1-B0-2, e, (0, Ve, (k. )}S,  and ¥ =b+B0a,(1,)S,.0<pw<x for

notational simplicity. Then,
G(E)=ru(1-8)-L-v.

If ¥4(0) has a finite value and yﬁ(l)>(/’+l//, then,

limG(&)>0,G(1)> 0. (A1.1)

£-0

If Yy is continuous, so is G . There exist a solution. To show the uniqueness, first

note that
G'(8)=y,(1-8)-22 <0,vz < (0.1),
&

if Yu is linear or concave, So, to satisty (Al.1), G should increase at least on small
enough & . If it reaches at its maximum greater than ?+¥ | then it decreases, but only
to G(1)>0 The graph of G intersects the x-axis only once, and it has a positive

slope around that point,

A2,
Suppress the subscript e{H,L} here. For the permanent job sector, fix €&, and

letS =S, (¢) | Define

Q(S,T])= y—b—{l—ﬂ(l—l)}s—ﬂaw(ﬂ)ﬂg}

—k+ B, (n)\1-0)S
By applying the Implicit Function Theorem, for arbitrary parameters set ¢, we have

oS

gﬁ = —(D(s,q)Q)_lDwQ

op
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_ 1 |-pa1-0)s — pa.0s Do
det(Q)| pa,1-6) 1-p1-2)+pa,| *

where det(Q)=ﬂ(l—B)S[{l—ﬂ(l—/l)}(—a;ﬁ,b’afe]>0‘ In most cases, it is enough to

consider the signs of the above elements,

os
o (+{<+> <—>}D 0
on (+)
op

Define @ =(».0,4,k)_ Then

1 -1 =ps 0
DwQ{o 0 0 —1}'

oS on
haligs
It can be easily shown that &y oy and so on. Now, define p=(8.9). Then,

[-pa,s (1-21-a,0)s
DwQ_[—ﬂagS ae(l—ﬁ)S}

on L/ 1-60)a,(1-
Once again, it is trivial £<0, and we have 0p (+)[{ +ﬂaW( 0)}%( Q)S]>O.
oS _ ' 20\ 22 02 ai: (1= 2 - 2
@‘(Jf)[(“e“ﬁaeg)ﬂ S ] and 9p (+)[ {af(l i)+ae¢9},3 (1-0) ] have ambiguous signs.

== F12:2011-07-30
== el 20110825
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