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Question 1: .
Provide the conditions for an equilibrium to exist in the Pissarides model (exogenous separations). You may

: hmtnmka.snmamnmphmaabnntthamtchmg.ﬁmcthnj&getih&mm(hmtr get some-inspiration- -

from & Cobb-Douglaa matching functxon)

Question 2:

How would you write the value function in the Mortensen-szaa.ndes model (_endogenous sepa.ratxons)_, if
you allowed a third state for the worker; "out of the labor force" (see one of the footnotes in.chapter 3)?
A.ssume that workers can leave the labor market and "home produce” Home productjon i is. stochastic as well.

'Accordmg to a Poisson process with rate 4, a new shock .to home productlon may qmve, in whth case, the'

new. va.lue is drawn from a dxstnbution G ‘When the shock to home productxon is §, the value of homq putput

is €. 'To ﬁx 1dea.s assume that within a period dt: (1) there may or may not be a. reahzatxog\o{ the Poxsson
‘process, gaverning shocks to market productxon (A), (2) then, there may or may not be.a rea.hzatqu; of the

Poisson process governing shocks to home production (u). Also, within a period dt, there may or may not be
a realization of the Poisson process governing the matching technolog' Assume that you cannot ga djrectly
from "out of the labor force” to "employment”. You need to go through “unemployment” qu smphmty,

~ you can write dxrectly the va.lue function in steady state

Question 3: ' . o
In the Mortensen-Pissandes model, what happens if ﬂ — Qorif ﬂ — 17 Prov1de some mtmtlon‘ : f \

3



Question:

In this question, we are modelling a labor market with fnctxons, where wages are determined by a union. The
timing is the following- ﬁreadrpeﬂod*the‘uufb’irsets‘a fixed wage wy, that the firm has to pay each worker it
hires. The union anticipates how the wage it sets affects the firms’ hiring and firing decisions, and it chooses
. the wage that maximizes its objective function. The latter is a weighted average of the unionized worker’s

- value of search (with weight equal to the unemployment rate U%) and of his value of a match (with weight
1-— U%}. -
The"® meetmg and production. technologlu are standard The number of meetmgs ina penod is ngen by a
"CRS function M (U, V), which depends on the number of unemployed workers and the number of vacancies.
Workers are elther employed or looking for a job. Sxmxle.rly, Jobs can extﬁer be vacant or producmg Firms
have to post vacanciés to find workers f,et 8= V be the. market tnghtness Because of random matclnng, the
meeting probabilities onl’y depend on market tightness

The productwity of Job/wor’ker pmrs is’ idxosync:'atic Denote match. output by z Every penod a new
shock hits the match with probability A Conditional on a new shock, z is drawn from a distribution F (2)
(z € [__, ?E]) Assume that newly created jobs start at the highest productlwty T,

Some final notation before sta.rtmg' s! (vs,lue of a vacancy to a firm), M/ (z) (value of a match to a ﬁrm as
a function of ), Sv (value of search to a worker), MY () (value of employment to a worker, as a function of

z). r is-the discount rate, ¢ the cost of posting a vacancy (per unit of time) and b the worker's income during
search. :

(a) What are the decision variables for the firms?

(b) What are the decision variables for the workers? .
(c) Write down the equations defining the value functions S/, M7 (z),S* and M™ (z), condxtlona.l on wy,
Solve for equilibrium (conditional on w,).

(d) What is the union’s maximization problem 17
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firm are in a regular match and are hit by a new shock, the firm can decide to (i) stay matched, (i) fire the worker '
. for good which implies a ﬁnng tax ¢ to the firm,! or (ii¢) lay the worker off temporarily and not pay t. That last
option implies that the firm keeps ‘a relationship with the worker to be able to recall that very worker later on.

Keeping a relationship with that very worker is costly, implying a cost & to. the firm.? We_gggum_thm_temp_onuy_

layoff means that even though the match is not active anymore, the specific worker and firm keep a relationship
and their inactive match is subject to the same 1dxosyncrat1c productivity process as an active match would. For
analytical tractability, we assume that the layoff can remiain temporary until a new shock hits the match. At that
point, firma cagnot. use that temporary layoff optio A,_ggr_lgpgeg and have to either resume an active match at the
new productivity or lay the worker off permanently and i iricur the firing tax t. Notice that tempomry laid oﬂ' workers
received their value of leisure b and can also search far d full time job at no cost.’

’.

' (3a) We are only interésted in how the nature of the’ problem would be changed, not in solving for the new
equilibrium. List all the state variables, control variables and value functions of the problem. -
(3b) Write all the value functions in flow terms, that as-a sum of a current utility and a capital gain/loss. Do not

solve the system. If you want for simplicity, you can derive one value Junction, the simplest one, and write down
the other ones. )

1 As assumed in ¢lass, a firing tax ¢ is not transferred to the worker.

2That cost may be understood as necessary to keep in touch with the worker. Or ‘it could be for example that the firm does not
employ that worker for a whxle, but, keeps paying some kind of benefits to that worker, or even employ that worker with reduced hours.

For the case here, we will assume the first option, which implies-that the cost x is not received by the worker.

. . ’



