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Abstracts

Search models of unemployment motivate analysis through a
matching problem between two distinct groups in the economy:
firms and workers. A question which arises is why can't
workers circumvent search frictions by creating jobs themselves?
Meanwhile, firms are able to supply vacant jobs perfectly
elastically: how are vacancies sourced? I address these concerns
in an environment where ex ante identical agents can create, buy

or sell jobs, and assess the model quantitatively.
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I. Introduction

Search models of unemployment motivate analysis through a

matching problem between two distinct groups in the economy: firms

and workers. A question which arises is why can’t workers

circumvent search frictions by creating jobs themselves?l) Meanwhile,

firms are able to supply vacant jobs perfectly elastically: how are
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1) The option to create own employment opportunities is typical in models of

occupational choice.
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vacancies sourced? This paper attempts to address these concerns in
an environment where ex ante identical agents can create, buy or sell
jobs.

I extend the canonical search model of unemployment along two
dimensions: (i) allowing agents to create jobs, and (ii) allowing
vacancies to be re-matched. Only agents who are unmatched with
jobs have incentives to create jobs, and jobs are valued not just for
their output in current matches, but also their anticipated output in
future matches. Then I show that parameter specifications of the
extended model conform with empirical dimensions of unemploy-
ment dynamics.

Specifically, I construct a model of asset entry and exit, where asset
transactions are subject to search frictions. Agents can create new
assets in spot markets or search to be matched with existing assets to
carry out production. Shocks which are specific to an agent-asset
match motivate agents to pursue other options, and motivate a listing
of assets for use by other agents. As in the standard search model of
unemployment, I interpret a job as an asset, and refer to agents

searching to be matched with existing jobs as unemployed.

[Figure 1] Flow of agents and jobs
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Figure 1 summarizes the flow of agents and jobs through the
economy.

Agents who are unmatched with jobs can create jobs on the spot,
or search to be matched with existing jobs, in which case they are
unemployed. Agents who are matched with jobs are subject to match
specific productivity shocks which cause them to re-enter the pool of
unmatched agents, and cause the job to be listed as a vacancy. Agents
can also re-enter the unemployment pool through the exogenous
obsolescence of their job.

The model is assessed quantitatively. When parameters are
restricted to match the empirical elasticity of job finding rates with
respect to labor productivity, the model generates unemployment
rates, investment rates, capital-output ratios, labor shares and wage
elasticities which match the data. An active literature has highlighted
that the standard model is difficult to reconcile with this elasticity.
Notable papers include Costain and Reiter (2008), Shimer (2005),
Hornstein, Krusell, Violante (2005), Hall (2007), Mortensen and
Nagypal (2007), Hagedorn and Manovskii (2008a) and Pissarides
(2007). Thus, extending the standard unemployment model along
theoretical dimensions can also help improve its quantitative
performance.

This paper combines insights from the search-theoretic literature of
unemployment with the search-theoretic literature of asset markets.
Pissarides (2000) summarizes the first body of work, while recent
contributions to the second body of work include Duffie, Garleanu
and Pedersen (2005), Lagosand Rocheteau (2007), Miao (2006), Rust
and Hall (2003), Spulber (1996), and Weill (2007). In a companion a
paper, Kim (2008), I analyze the interaction between asset liquidity
and selection in the presence of search frictions. In that paper, the
asset stock is exogenous, and focus is placed on implications for asset

pricing.
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The next section introduces the model. Section 3 conducts

numerical simulations. The final section concludes.

II. Model

All agents are risk-neutral and infinitely lived, with time
preferences determined by a constant discount rate r>0. By
assuming the agents are risk neutral, I abstract away from risk
considerations regarding employment shocks and investment in new
jobs in the theoretical and quantitative analysis.

The population of agents is 1. I assume that jobs once created, are
freely traded in asset markets and analyze outcomes when agents
matched with jobs are distinct from agents owning jobs in the spirit
of existing search unemployment models.2) Jobs will have different
prices depending on whether they are currently matched with agents
or vacant.

The productivity of an agent-job match is pz. p > 0 is the aggregate
component of the job productivity. z&{0,1} is the component of the
productivity specific to the agent-job match. With Poisson arrival rate
A there is a draw of match specific productivity = =0, which
motivates the agent to pursue his outside option, and motivates the
job owner to list a vacancy. With Poisson arrival rate ¢ assets become
permanently obsolete. The obsolescence shock ¢ is introduced to
consider labor activities which get phased out of the economy
through new technologies or international trade, and the presence of
this will ensure that the measure of jobs in the economy does not

grow overtime in steady state.

2) Interestingly, the analysis is not at all affected under an alternative
specification where jobs are always sold to agents matched with the job. Such
a specification coincides with a model of business turnover.
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Agents who are not matched can create a new job on the spot, or
search to be matched with existing vacancies. First consider the latter,
in which case agents are unemployed. There is a constant returns to
scale match function with the stock of unemployed agents and
vacancies as arguments. In submarket 7, the Poisson arrival rate of
matches per vacancy is Aq(0),q' (9) <0, where 6 is the ratio of
vacancies to unemployed or “market tightness”, and A governs the
search efficiency. From the assumption of constant returns to scale,

the Poisson arrival rate of matches per unemployed is Am(9) =
q0)o
q(0)

where the bounds are implied by the assumption of constant returns.

A0q(0). The elasticity of the match function n(f) =— e[0,1],
Value equations for an unemployed agent U, matched agent W,
and the asset prices for a matched job J, vacancy V, in steady states

are given by

rU=b+Am0)(W—U),
r(W+ D) =p—AXW+J-V—U)—s(W+ J- U),
rV=—c+ Aq0)(J—V)—=6V. (1)

The expected flow to the unemployed rU consists of the
unemployment benefit b > 0, the capital gain (W— U) resulting from
a match with a vacancy which occurs at rate Am(f). The sum of
expected flows to a agent-job match r(IW+.J), consists of the per
period productivity p, the capital loss (W4 J— V— U) resulting from
a match productivity shock which occurs at rate A, and the capital
loss (W+ J— U) resulting from an obsolescence shock which occurs
at rate 0. The expected flow to a vacancy rV, consists of the per
period search cost ¢ > 0, the capital gain (J— V) resulting from a
match with an unemployed agent which occurs at rate Aq(f), and

the capital loss resulting from an obsolescence shock.3)

3) In the standard model V=0 motivates a vacancy search cost ¢ > 0. Here we
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Let 3€(0,1) denote the bargaining share of the unemployed. The
match surplus S= W+ J— U— V. An agentjob match determines the
division of the surplus as the outcome of Nash bargaining. The Nash

bargaining rule implies

A=) (W=0U)=p(J= V). (2)

In terms of equations, nothing differentiates the current model with
the standard search model of unemployment up to this point.

The innovation of the model is the following. Unmatched agents
can circumvent search frictions, and create new jobs instead of
searching for vacancies. Thus, the value of a new job consists of the
sum of the value of a matched agent and a matched job: W+ .J. Each
new job requires an exogenous and irreversible one-off investment
I>0 to create. The capital stock resulting from this investment
embodies the general (non-match specific) component of the job and
is freely traded at asset price J. In equilibrium, unmatched agents are
indifferent between creating new jobs or searching for existing

vacancies. The value of creating a job W+ J is then given by

U= W+ J-T. (3)

Since W> U, matched agents have no incentives to create new jobs
under this condition. Since V= W+J—-U—-S=7—S and S5>0,
investors have no incentive to create new vacancies under this

condition.4 I assume that investment is bounded as

allow for the possibility that ¢=0.

4) Alternatively, we can interpret the unmatched agent creating a new job with
an investor who owns the job valued at .J, after the investment is sunk. Let
Iy, 1; denote the investment of the unmatched agent and investor respectively.

The finance of the investment is divided according to
W—U—1I,=p3(J+ W—U-1),
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. ) p—b - p—2b
Assumptzonl,r+6+)\+ﬂAm(90)f]< o (4)

where 0, is the equilibrium market tightness associated with setting
VV'=0. These conditions imply that /> 0, V> 0 (to be shown).
Condition (3) replaces the free entry condition of vacancies 1= 0,
in the standard model. That condition implies there is no need to
distinguish between match specific shocks A and obsolescence shocks
0. In the current model, these shocks have different effects because the
value of vacancies will be positive 17> 0. The system of equations
(1), 2) and (3) determine {V,W,J,U,0} given {r,\,p,4,3,6,1} and

match function ¢(6).

1. Equilibrium

Equations (1), (2) and (3) imply®)

A
p—b—(r+5)[= (T‘U—b)(l'i-m(e)).

—b .
%> 1, is a necessary and

sufficient condition for rU—b > 0. If this condition is not satisfied

Thus, the upper bound on investment

there is no entry of jobs.

Equilibrium market tightness is given by®)

W—U=8(J+ W—U-V),

= I, =pI-3V,

=1L,=01-8)I+8V.
The agent working in the job pays for his share of the investment minus his
share of the increase in the investors outside option V, which he cannot
appropriate ex post.

5) Using (1), (2) and (3)
r(W+J)=p—6I— %: rU+rl

6) Using (1) and (2)
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r+A+d+84Am(9)
(1-p)A44q(0)

(c+(r+0)V)=p—b—(r+8V. (5

Setting V=0 implies the usual formula for the determination of
market tightness in the standard model of unemployment. The value

of vacancies is given by

(r+0)V=—c+Aq(0)1—-p)—Aq(0)01 =)V

(1—3)A4q(9)

=—c+(p—b—=(r+6)I) GAMO) + A

c
Aq(0,)(1—3)
V' = 0, where 6, is the market tightness evaluated from setting V=0

Thus, < [ is a necessary and sufficient condition for

c . T—0b
Aq0,)1—=8)  r+d5+ 1+ pB4Am(6,
yields the lower bound for investment. If this condition is not

from (5). Noting that

=1
)

satisfied there is entry and exit of jobs in equilibrium, but there is no
matching of vacancies given the search costs.
Substituting in the value of vacancies, equilibrium market tightness

is given by

BAM@)+ X :p—b—(r+5)[

r+6+(1—73)Aq(0) c+ (r+6)1 (6)

Given the constraints on investment (4), there exists a unique
steady state equilibrium with entry and exit of jobs and matching of

vacancies, where market tightness is given by this equation.

(r406) V=—=cdq(6)(J— V)
B
1-p
(r+X+8)((r+6) V+c)
(1—3)Aq(0)

=p—b—((r+6) V+c)

rU—b= ((r+6)V+ec) 0

(r+X+6)S=

g

1_50—(7"—0—5)1/.
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Proposition 1 Equilibrium

Given (4), a unique equilibrium with entry and exit of jobs and matching
of vacancies exists.

Comparative statics for p, and other variables are summarized as

follows.

Proposition 2 Market tightness
Market tightness 6 is (i) increasing in p and (ii) decreasing in b,c, 1,5,

These results for p,b,c,3,A conform to those reported by Pissarides
(2000) in the context of the standard search unemployment model. In
contrast, results for A,r are ambiguous as is the result for J.

From (5), setting V"= 0, the elasticity of tightness § with respect to
productivity p under the standard model is given by

ddp_ p « r+A+6+34Am(0) )
dp & p—b nr+A+8)+pB4Am0) -

Costain and Reiter (2005) and Shimer (2005) report that this elasticity
is large empirically. Shimer (2005) and Manovskii and Hagedorn
(2008a) observe that only when b is close to p can such large
elasticities be generated. Mortensen and Nagypal (2007) and Hall
(2007) note that b is unlikely to be so close to p.7)

From (6), the elasticity of tightness § with respect to productivity

p in the current model is given by

@p____p
dp 0 p—b—(r+6)I
BAm(0)(1—n)  (1-p)Aq®)y |7 (8)

BAM@)+ X r+5+(1—p5)Aq(6)

7) This debate is discussed further in the calibration section.



90 Yong Jin Kim

In this case, large elasticities can be generated by b+ (r+4)7 close
to p.

Substantively, this opens up the possibility that large elasticities can
be generated even when b is not close to p.8 Intuitively, the scarcity
of jobs in this framework introduces a wedge between the benefit of
unemployment and the benefit of employment, because the value of
vacancies is greater than zero. This implies that although the net flow

of a match (p—b— (r+4§)7) is small, the gap p—b can be large.

1) Unemployment and vacancies
The total stock of jobs a, measure of job creation e, and stock of
vacancies v are given by
a=e—da,

v=Aa—v)— Aqg(0)v—dv. 9)

The labor market clearing condition implies

%Za*v. (10)

li
This states that the share of employed agents equals the measure
of matched jobs. In steady states, the stock of jobs a, stock of

vacancies v, the unemployment rate u, are given by

_ A0+ Am(0)+ 560
A+ Am(0)+ 60 °

B O

TN Am(0) + 00
v A

u:

0 A+ Am0)+00

8) Note that as in the standard model this elasticity is independent of the level
of search cost c.
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The stock of jobs and vacancies are rising in #. The unemployment
rate u is falling in ¢. Combining with Proposition 2 implies the

following.

Proposition 3 Unemployment and vacancies
The unemployment rate w is (i) decreasing in p and (ii) increasing in
bacvlvﬂa)\-

The stock of vacancies v is (i) increasing in p and (ii) decreasing in b,c, 1, (3.

A key difference between the current model and standard model is
that here, unemployment is a jump variable and vacancies are a state
variable. In the standard model, these properties are reversed. Shimer
(2005) documents that the persistence and volatility of vacancies is
similar to that of unemployment. Thus, modeling only one of these
as a state variable requires further assumptions on the other for it to
exhibit state variable properties.

Unemployment data may exhibit state variable properties if agents
take time to create new jobs. This could happen for instance if those
creating new jobs continue to draw unemployment benefits, and there
are time or further search lags in creating new jobs. In this case the

measure of unemployment would be defined differently.?)
2) Efficiency

The social planner’s problem is given by

R P A P
max fo e [p(l 9)+b9 cv—xl |dt

v,0, K.z

5.t.(9) and (10).

In the Appendix, I prove the following.

9) In that case, measured unemployment would lie between u and u+e.
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Proposition 4 Efficiency

The decentralized economy is efficient under the Hosios condition (3= n.

Perhaps surprisingly, the entry decision to create new jobs is
efficient despite the positive externality that the job creation has on
future unemployed agents it may be matched with. From Proposition
2, B>n (B<mn) implies that market tightness in too low (too high)

relative to the social optimum.

2. Asset prices and wages

J,V are the asset prices of matched and vacant jobs respectively,

which from (1), (3) and (6) are given byl0)

c+(r+68)I
r+d+(1—08)Aq6)
c+ (r+6)1
r+6+(1—08)AqH)

J=1I-(35=1-p

V=I-8=1—- (11)

A higher 6 is associated with a lower liquidity of jobs (lower
Aq(ﬂ)). Thus, both asset prices are falling in ¢, and as a result, falling
in p from Proposition 2.11) The discount rate on a vacant job relative

to a matched job is

J-V (1-p5)s

J 1—pS
10) Using (1) and (6)
g— rU—b
- BAm(0)

. p—b—(r+8)I BAm()
~ BAm(6)  BAm(6) + )
. c+(r+68)1
Cr+0+(1—-8)Aq(0)
11) Since J= V+(1-p5)8 imposing V=0, implies that J is rising in 6 in the
standard model.
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which is rising in 6.

The analysis up to this point has been conducted independently of
the determination of the wage level. This highlights the fact that any
wage arrangement which satisfies the division of match surplus
according to (2) is consistent with the model as argued by Pissarides
(2007). I proceed by deriving the wage under the typical assumption
of continuous wage bargaining and discuss its interpretation in data.

From (1) and (2), the value of a matched agent I/, and value of

a matched job J can be expressed as

rW=w—A3S—3(W+ J—U),
rd=[p—w]—X1—8)S—s(1— )W+ J-U).

Following Pissarides (2000), w has the interpretation of the wage
which is continually renegotiated over time between the agent who
is working and the owner of the job. p—w has the interpretation of
the implied per period profit accruing to the job. This wage is given

by12)

w=Bp—rV)+Q1-8)rU,
=B(p+ct)+1—B)b+B((r+8)0—1r)V. (12)

The elasticity of the wage with respect to p is

a9 p
d_wﬂz p+lcd+ (r+6)0V] dp 0
dp w p+c€+%b+((r+5)0—rﬂ/
((r+6)0—1r) dV
" 13 ap
p+09+7b+((r+6)9—T)V P

12) Using (1) and (2) to get

rU=b+((r+68) V+ec) lfﬁ 0.
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dv __ (1-5)A4q(6)
dp P~ BAm@) + A

W)‘w %] (13)

BAmM(0)+ X | dp

p—(p—b—G+)1) ’

Setting V= Z—;/p =0 the wage elasticity coincides with that of the
standard model.

The assumption of continuous wage bargaining is independent of
the components of the model which predict a relationship between
labor productivity and market tightness, unemployment, job creation,
and investment. In particular, there may be alternative wage setting
arrangements which predict different relationships between wages
and contemporaneous labor productivity as argued by Pissarides
(2007). Gertler and Trigari (2005) motivate a model of staggered wage
setting to simultaneously address the low contemporaneous elasticity
of wages with productivity, and the high volatility of wages. In that
environment, the wage elasticity (13) calculated under the assumption
of continuous wage bargaining is an upper bound on empirically
observed wage elasticity, and I interpret it as such in the quantitative

analysis which follows.

. Calibration

I set the match function ¢(§) =6 ". The annual interest rate is set
at r=0.05, andthe productivity within matches is normalized to
p = 1. Following Shimer (2005), the elasticity of the match function is
set to n=0.72. The annual arrival rate of a match specific

productivity shock is set at A=0.4—§.13 The annual arrival rate of

a match per unemployed is set at Am(f)= A0'"" = 5.42.

13) This ensures job separations occur at rate A+J=0.4.
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Following den Haan, Ramey and Watson (2000) the annual arrival

rate of a match per vacancy is set at Ag(9) = A0 " = 8.52. Following
Hall (2007), the net benefit flow during unemployment (the formal
unemployment benefit plus the value of leisure) is set at b=10.7.
Thus, using this low value of the net benefit flow during
unemployment, the calibration strategy follows Shimer (2005) and
Hall (2007) rather than Hagedorn and Manovskii (2008a).

Using equilibrium condition (6), given other parameters, the
bargaining share of matched agents ( is set to be consistent with a
per period vacancy search cost of ¢=0.11 as reported by Hagedorn

and Manovskii (2008a).14)

1. Results

Table 1 summarizes the set of benchmark parameters. At these
parameters, in the standard model, §=0.79 from (mp), and the
0 p

elasticity of market tightness from (5) is Z—pgz 3.4, which is

substantially lower than the empirical estimate of 19.1reported by

Shimer (2005).15)

[Table 1] Benchmark parameters.

parameter r P n A Am(6) Aq(9) b 1]
Value 0.05 1 0.72 0.4-§ b5.42 852 0.7 ¢=0.11

The new parameters of the extended model are 4,/ Given the

formula for the elasticity of market tightness (8), I first report the

14) Hagedorn and Manovskii (2008) report labor search costs of 0.11, and capital
search costs of 0.47. I reinterpret the capital cost as part of the cost of job
creation 7 Results setting c¢=0.58 instead of c¢=0.11 are reported in
Appendix Table Al. Only the calibrated value of 3 is somewhat affected.

df p

15) 8=0.40, dipgz 3.5 when using ¢=0.58.
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level of investment in new jobs /. required to generate an elasticity
do p

of %EZ 19.1, for various levels of the obsolescence parameter §.16)
I experiment over the entire feasible range of ¢. Given A > 0, § = 0
the feasible range of ¢ is (0, 0.4).17)

Table 2 reports the results for §,/ and the associated bargaining
share 3. When most job destruction is sourced from match specific
shocks A =~ 0.4, the required level of investment in new jobs is almost
5 times the per period output. When most job destruction is sourced

from job obsolescence shocks ¢ = 0.4, the required level of investment

in new jobs is only half the per period output.

[Table 2] Parameter set generating ' p_ 19.1.

dp 0
5 0 0.05 0.1 0.2 0.3 0.4
! 4.84 2.42 1.62 0.97 0.70 0.54
8 0.15 0.16 0.16 0.18 0.19 0.21
u 0.07 0.06 0.05 0.03 0.02 0
_ al__ 0 0.13 0.17 0.20 0.21 0.22
p(l*u)
_ A 507 2.52 1.67 0.99 0.71 0.54
p(l—u)
% 0.74 0.76 0.77 0.78 0.79 0.80
dw p 1.05 1.07 1.09 1.16 1.23 1.29
dp w

Table 2 reports further long run statistics of interest which were not
targeted by the calibration strategy. These are the unemployment rate

. 7 . . .
u, the investment rate 0 the capital-output ratio (valuing

p(1—

16) Mortensen and Nagypal (2007) argue that the low contemporaneous
correlation between 6,p warrants a target of 7.6 rather than 19.1. See
Hagedorn and Manovskii (2008b) for an argument why the higher elasticity
should be targeted.

17) In each case, I verify that Assumption 1 (4) is satisfied.
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capital at replacement cost) (1

For § in the range (0.05,0.1) the implied unemployment rate,

al and labor share of output “.
—u) p

investment rate, capital output ratio are consistent with the data.18)
The implied labor share of output is slightly larger than usual
estimates of around 0.67—0.7, but comparable. Since %2 b=0.7
this outcome is largely due to the estimate of b adopted from Hall
(2007). In Appendix Table A2, I report results using b= 0.6 which
generate wage shares of 0.67 when ¢ is in the range (0.05, 0.1)
without substantially affecting other results.19)

Table 2 also reports the elasticity of wages C;—Z%, under the
assumption of continuous wage bargaining. Under this assumption,
the model predicts a wage elasticity higher than that observed in
data. Hagedorn and Manovskii (2008b) report a wage elasticity of 0.45
using CES data and 0.64 using CPS data. As argued in the discussion
on wage determination, the elasticity implied by the model under
continuous wage bargaining is likely to be an upper bound on the
observed elasticity, consistent with what is found here.

Pissarides (2007) suggests the wage elasticity predicted under
continuous wage bargaining is comparable to empirical wage
elasticities in new matches. He summarizes micro-econometric
evidence suggesting this wage elasticity ranges from 1.02-1.47. This is
matched by the predictions here. Overall, the extended model of
unemployment is consistent with the observed elasticity of market

tightness with respect to labor productivity shocks.20)

18) This is the case assuming all investment occurs in new jobs, and capital
obsolescence coincides with job obsolescence. For 5€(0.05, 0.1) these seem
reasonable assumptions to make since d coincides with typical estimates of
capital depreciation rates.

19) Moreover, the implied range of self-employment rates z =ad< (0.05,0.1)
accords well with non-agricultural self-employment rates ranging from 6.9% to
7.5% between 1990-2003, reported by the BLS. See Hipple (2004).

20) The elasticity of market tightness, equation (8), implies that if market tightness
is sensitive to labor productivity it is likely to be sensitive to unemployment
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2. Comparison with model of vacancy creation

Here I consider a simpler model of costly vacancy creation. The
specification is somewhat artificial in that I rule out job creation
possibilities by unmatched agents to study the mechanics of the
quantitative results in a way which facilitates comparison with the

standard model. Equilibrium condition (entry) is replaced by
V=1 (14)

Recall that under the benchmark model, equilibrium condition (entry)
implies V' < I. Thus, here we are assuming that unmatched agents are
not able to create jobs (as in the standard model). Under this new
condition, the model is the standard unemployment model with

positive vacancy creation cost.

[Table 3] Parameter set generating ' p_ 19.1.

dp 0

5 0 0.05 0.1 0.2 0.3 0.4

! 4.83 2.42 1.61 0.97 0.69 0.54

8 0.14 0.14 0.14 0.14 0.14 0.14

u 0.07 0.07 0.07 0.07 0.07 0.07

dal 0 0.13 0.17 0.20 0.22 0.23
p(1—u)

al 5.06 2.54 1.67 1.02 0.72 0.57
p(1—u)

% 0.74 0.76 0.76 0.77 0.77 0.77

dw p 1.01 0.98 0.98 0.97 0.97 0.97
dp w

benefits via b as argued by Costain and Reiter (2008) in the context of the
standard model. Hagedorn and Manovskii (2008a) argue that the implications
of evidence to this dimension of the model is mixed.



Unemployment and the Asset Market for Jobs 99

Equilibrium equations are derived in the Appendix. Here I report
the calibration results using the parameters motivated above. These
are reported in Table 3.21)

The overall results are very similar to the benchmark model. Thus,
I conclude the quantitative performance of the model is driven by
introducing positive vacancy costs to the standard unemployment
model.

As mentioned above in the discussion of (8), intuitively, the scarcity
of jobs in this framework introduces a wedge between the benefit of
unemployment and the benefit of employment, because the value of
vacancies is greater than zero. This implies that although the net flow
of a match (p—b—(r+4)7) is small, the gap p—b can be large
leading to the results regarding elasticity.

However, a key theoretical motivation in terms for allowing for the
occupational choice of unmatched agents, is addressed only by the

benchmark model.

IV. Conclusion

This paper extended the canonical search model of unemployment
along two dimensions: (i) allowing agents to create jobs, and (ii)
allowing vacancies to be re-matched. Only agents who are unmatched
with jobs have incentives to create jobs, and jobs are valued not just
for their output in current matches, but also their anticipated output
in future matches. Parameter specifications of the extended model

conform with empirical dimensions of unemployment dynamics.

Received: February 7, 2012. Revised: March 13, 2012. Accepted: March 31, 2012.

21) Note that A=0=§=0.4 corresponds to the case of no trade in vacancies (as
in the standard model).
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Appendix

Proof of efficiency

Let p,¢ denote co-state variables associated with the evolution of
job stock a, and vacancy stock v respectively, and let 7 denote the
Lagrange multiplier on the labor market clearing condition. Euler

conditions and first-order conditions are given by

vi— e*”(%— %+c)+ d(A+ 6+ Aq(0) — p+ T(%— 1): 0

0: efrt(p—b)—anAm(ﬁ)—T:O
a: dp—p—Ap+7=0
z:—e "I-p=0.

Solving for co-state variables and Lagrange multiplier

p=—e "I
r=e "(r+6)I+ \o

¢:e,rtp*b* (r+0)1
nAm(0)+

Substituting into the Euler equation for v, and dividing through by

(5= 5o sy’

+(r+5)1(%—1)

_M( L)
+(r+6)I= A (8) +5+Aq(9)+)\0

(r+)\+5+ Aq(@)-l—)\(%— 1))

—

—p—b-(r+o)D
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c+(r+0)I _ r+6+ Aq(0) —nAq)
p—b—(r+6)1 nAm(0)+ X ’

Comparing with (6), the two conditions for ¢ are equivalent under

the Hosios condition.

Calibration results under alternative specifications

[Table A.1] Parameter set generating 2—2%: 19.1, using b=0.58.

0 0 0.05 0.1 0.2 0.3 0.4

l 4.72 2.37 1.59 0.96 0.69 0.55

0.04 0.05 0.06 0.07 0.09 0.10
0.07 0.06 0.05 0.03 0.02 0
L 0 0.12 0.16 0.20 0.21 0.22
p(l—u)
ail 4.94 2.47 1.64 0.98 0.70 0.55
p(1—u)

% 0.73 0.74 0.74 0.75 0.77 0.78
dw p 0.66 0.75 0.84 1.01 1.17 1.32
dp w

. do p .

[Table A.2] Parameter set generating %gz 19.1, using ¢=0.6.

1 0 0.05 0.1 0.2 0.3 0.4

[ 6.81 3.41 2.28 1.37 0.98 0.77

Ié] 0.11 0.12 0.13 0.14 0.15 0.17

u 0.07 0.06 0.05 0.03 0.02 0

dal 0 0.18 0.24 0.28 0.30 0.31

p(l—u)
al 7.14 3.6 2.36 1.39 0.99 0.77
p(1—u)

% 0.64 0.66 0.67 0.69 0.70 0.78
dw p 1.12 1.15 1.19 1.28 1.37 1.82
dp w
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Equilibrium of vacancy creation model

Using (5) and (14), market tightness and its elasticity is given by

r+A+6+84Am@0) p—b—(r+6)I
(1-B)Aq(0) — c+(r+0)I

dp 0 _ D « r+A+6+34Am(0)
ddp p—b—(r+8)I nlr+X+6)+p4Am) "

The law of motion for the asset stock and the labor market clearing
condition are unchanged. The law of motion for the stock of

vacancies is

Atd

v=2+Na—v)— Aq(0)v— dv=v= X+ o+ Aq0)

Equilibrium stocks are then given by

A+ 0)0+ Am ()

oA+ s+Am(9)

(vt

T NF o+ Am0)
v A+0

u=——=

0 A+5+Am(0) -

From (13), setting V=1 Z—szm the wage elasticity under

continuous wage bargaining is given by

df p
d_’LUﬂZ [69+(T+5)9[]d—§
P gt 2 (8-

These equations are used to calculate statistics reported in Table 3.
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