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guestlon 3: !
- Inthe Mortensen-Pissandes model what happens if ﬂ —0or xf ﬂ — 1? Provide some intuition. \
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_ 3 1.2 Question courte #2 (10%)
(QC 2) OouB%nﬁ le modale d’appariement “a la Pissarides”, c’est & dire avec séparation Baomw:.m. Est-il vrai
que si I'on suppose un pouvoir de négociation égal entre travailleur et entreprise, la production va étre divisée
de facon &gale entre les deux? Pourquoi / pourquoi pas? B K
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Question 3: This exercise is based on the Pissarides matching model (i.e. with exogenous separations). The added
ingredient is that workers and jobs are heterogeneous with-respéct to their productivity (workers) and skill level
requirement (jobs). The emphasis for this question is not on providing a complete definition of equilibrium and
solving fof it Rather youonly wilk Be-illed to-"Thy tHE groundwork” towards that objective: *As the setup is
soméwliat' different fioim' tlle ttaditidnak Plssaridbs motiel, you' will be glven hints throughut the problem. It is
" essential that You i derstahd ‘the Wayb’i‘xl whlEh‘ the modél’ ‘différs from the standard Pissarides framework. Thus,
use thd Hintd wisely! Srﬁtle“ﬂle"du Estionis foll6W edcki‘other in a lbglcal’drder ‘designéd to helﬂ Yyou work- through the
prbbldﬁl, lt"l&‘liet’&r tof M ﬁghew'wm qnutions tHan' to h‘y'fo ﬁnlsll s)-e), bat’ do 5o mcorrectly

seeng trodnil uds 2 e el v dotaur 1 L) l aeired

Gonsid& th fandwnégmsf' ekt hodel with: lrel:él‘ogdnéous worl:ers a.hd’foﬁs 'l.‘here are two types of workers,

- good' o) afid' bad (b)‘ VaHA ' typed” of Jobe bkilled” (s) and unsiilled (is). ‘Asiyore can' do an usiskilled job,

producing a flow of 1 unit of output (per unit of time) regardless of abrhty, but only good workers can take skilled
jobs, which produce z >'1 units of output. A bad worker in a skilled job produces nothing. A fractron « of the
p pdﬁllldl:%ﬂ’iﬁ“ggw Tﬂﬂ‘i:rod{&tloh“feéhﬁolfby G bé sdnimahzed By the followurg table:

~aoge sedr arsl o0 Jameey b H s
'11'1 ’ ‘«lf!rfO:p;hwm ] S GoodWOtker Bn‘d'wbrker'
el e ierres e orhy ks a0 smnedj'olﬁj by i ':t“‘" e g ;
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Having an open vacancy( req;_ureg a qoet £ (ger genod of tme) A firm with an open vacancy must decxde whether
the associated job is glnlled qQr unslnlled. ’I;lng deqxslon is lrrgversxble, and so 5ood workers who are hired by unskilled
vacancies can not be promoted’ nor oan lmd workers who are’ lnred by skrlled vacaricies be 'demoted’.

.-
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total number of unemployed workers U end the tota.l number of vapent ﬁrms V. It is nn mcr,easmg and concave

; functxon of U and V, and exlnbits constant returns to scale. -The meetmg technolo;y is assumed to be totally

rqn\dom Hence, M (U, v telln the rate at whrch an unemployed worker finds a. vecanpy If a fmctxon u of
vacancies are skilled, this is the probabrhty that the vtmancy eontacted is skxlled M (U V) /V tells the rate at
which vacancies contact unemployed workers. If a fraction A of unemployed workers are good this is the probablhty
the worker oontacted is good

When & worker and a firm are matched, they divide output according to the Nash bargaining solution, with workers.
keeping a share § € (0,1) of match surplus All agents are risk. neutral and discount future payoffs at rate r.
Matches end exogenously at rate § > 0, leaving the worker unemployed and the ﬁrm with an opportunity to create
a new vacancy.
In equxhbnum, good workers take unskilled jobs if it is in the mutual interest of the worker and the firm; and firms
create jobs untll the zero proﬁt condition bmds (note that in ethbnum, it may he unproﬁtable to create any one
type of job) :

3) a) What are the state and control variables for the workers and firms?

3) b) State whether the following variables are exogenous or endogenous: 4, A, u. Explain,
2



' 3) c) GiVen that there aretwo typee of workers and two typee of jobs, how many Valueftlnctions should‘you eonsxder"" :

£ flk i\

3) d)\ Wﬁﬁé dowii thevahie- fuﬂctxéns You may write them directly in flow term.é 1£ you prefér teo do’ s0.) Give the
traditienal intéetpretation for odé of the values of search and one of the values of matchlng You kndw- from 3) c)

‘that there is a number of value functlons to consider. . SEELP

* [Yow m‘ﬁﬂwant to béigmi‘moniou& in your notation. For eéxamiple, you can write, generically, the valiie fanction of
: @'type ¢ worker matclied with a type j job, # € {b, g}, j € {s,ns}. In that case, dencte by f;; the dut'piit- produced
"-in & mateh: between a type ¢ worker an a type j firm. What are fi.3; fo,nas f5,00 fg,n. equdl to?] ' j oA

[Sxmxlnrly, you can write the value of search for a worker of type ¢ and the value of search for a firnt of typey ]

3) e) Denote by I (i, 5) the indicator furiction destribing the matching decision of a type i worker and altyp‘éij firm.
Hence, I (i,7) = 1 if types i and j match in equilibrium and I (i, j) = 0 if they do not match (only considering pure
strategies) [i € {b, g}, j € {s,ns}}. Write the steady state conditions that ensure constant numbers of type'g and b

_ in the search and production pools. -

[Notice that due to the ba.rgaxmng mumptlon I (1, J) I(4,4),V(,5)]" 3. TN TE



ﬂ 2.2 Question longue #2 (20%)

: .votreréponse&laqueﬁtion*(@[. ,a)pourgp!.rco RN
. (QL 2.d) Ecrivez les relatibnq;détmmin&tffa nég 5“ L) dol salaires Pourquoi a-t-on supposé que y > bo? '
(QL 2 e) Ecrivez les mlationsquf‘mumﬂt une dlgrl&tign stationnaire de types de travailleurs. e

Considérez un marché de l’emploi caractérisé par des frictions, Le nombre de matchs par période disons que
le temps: est discret - entre travailleurs et entreprises est donné par une fonction d’appanement M(U,V) ox

U est le nombre total de chémeurs et V est le nombre total de vacances (M (-.) ales ‘propriétés habit elles).

Suppouu quiil y ait au total L travailleurs (chomeurs 6u employés). Les entreprises doivent ppster des
vacances afin de trouver des travailleurs, & un colt & par période. Dénotez 0' V/U la tensjon de marché.
Les prababilités p,, et py de foﬂner un nptch pour let travailleurs. et les ﬁrmes sont fonctions de 0. La
transition vers le chomage est g@r un taux d%sepamtion exogéne (et idxosyncratique) 'R

Dénotes par r le taux de préﬁrenee J}g ‘du iemps B paryla production. Les chémeurs reoivent un
revenu. (a.llocation chomage). C te ue @-ec la durge individuelle de chémage: Dénotes par

b l’alloeation chomage de quelqg q@ v@nt decanir odes-au chdmage (le revenu d’un travaxlleur qui

vient juste de devenir chémeur est dom‘ﬁbog Supgibses

y> bo. Les salaires sont diterminés “a la: Nash” o
en utilisant des pouvoirs de négo&&tioﬁ o

eur et l'entreprise

" Je vous encourage a-utiliaer amtv@.'p 1 g ?‘w aalume&

Le but de cette question est de voua.f E&ﬂéchjr nséquencas d'une’ alloca.txon chdmage variable au

: cours du temps. Mais 4 la ﬂnbde'laﬂqqhatlda (QL 2.e), vous n'aves pas A résoudre le systéme -
) )

d’équatlons établli. 2 _'-:4. s R

(QL 2.a) Quelles sont les va.nablea d’ét& iddivid u;alles? W? de contréle?

(QL 2.b) Exprimes p,, et. py Comie fonéticas de m eﬁpafé’n de marchs,- :

(QL 2:c). Ecrives les fonction¥ de:vnleuta dés: tra e m et des entreprises Faités bien attention A utlIiser"
de fonctions de valeur il faut écrire. :

Al_. - ———-—_—.&_ -
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Question III (30%): Efficiency in matching models .

There is a continuum of infinitely lived, risk neutral workers, whose measure is normalized to 1. These workers
maximize the discounted value of leisure and labor income. Denote by b the instantaneous value of leisure and
by w the wage they receive when to—._nbm They discount the future at rate 8 = 1/(1+r). The production
technology is CRS with labor as the only input. Detiste by y the output produced in a worker-firm pair. To
be able to produce, firms must match with a worker. For that, they must pay costly vacancies (x per period)
and match according to a matching function M, where M (U, V) is the number of matches in a period, given

' U unemployed workers and V vacant firms. Assume that M (U,V) = UcVl-e 0 < a < 1. Dencte market

tightness 6 = V/U. Since matching is random, the probability of matching to a firm is equal to M (U,V) /V
and can be expressed only as a function of 4. We will denote this probability by ¢ (9). Firms’ vacancy posting
decision is determined by free entry.© Matches do not last forever and break down with probability s per
period. Wages are determined hy Nash bargaining with: bargaining power ¢ to. workers.

' & : 5 B 3 : : H 2 Pyt i

(a) Determine the decentralized equilibrium. For that, write'the required value functions, describing firms
and workers optirhal behavior. s these to obtain a restricted set tf 3 equations defining equilibrium.

(b) Use the above to-derive w”m_%w_ow moa,&?ﬁgmon 0, ad'4 function of the-model parameters. .

(c) We solve for the 8%&..%:%,ﬁmg(b~oz@?mwww§ .eﬁmmhwmw?mﬂnwmmﬁwm matching frictions as
agents in the BEE, He %@h &m,mo.wnﬁ ewE ém_mmwﬁm%wmxn& m_m_%”:_nmumwom vacancy posting -
costs. Thus, given ng the E%omgbgﬁagg.% P &n%m.mma ﬁ?.wmﬁmumo of {ve,neq1} -
vacancies and:next. period’s, employmgent, faking as. @ﬁ_ﬂnjoﬁu characterizing the labor market. This
implies that, when ngoamum:E_.B..-nmmnJ the SP ._amwa inta account. the, ﬂm@m%a% vacancies posted,
current unemploymént' and number of néw matphes: He'glso takes into account that some matches are broken

® T Ut am

down vy period.”

i 5

(c.1) What is the SP' objective _.Ema&.u {(c2) “WHik constehints is Hie facing? (¢.3) Solve his problem as a

i M

Lagrangian. (4),For the stationiry, solution, you should bbiain a'losed fofm ofution'fof ¢. Compare with

the decentralized equilibrium {notice that.the elasticity-of matching ggo& to —Eumuv_o%BmE is constant

- equal to a, and is-also equal to —8¢'46) /g(0))..::+ . D
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2.2 Allocations ch6mages dans un Eo.%..mm d’appariement

Les allocations chomage sont une forme d’assurance pour les travailleurs em-
ployés en cas de perte de leur emploi. Cependant, elles doivent étre financées
par une taxe sur les revenus d’emiploi. Donc plus les allocations sont &levées,
plus les travailleurs vngaaaaa employés doivent contribuer pour des béné-
fices qu'ils ne recevront que dans le futur. Nous essayons ici de déterminer le
niveau optimal de compensation du ‘point mm vue des ﬁwﬁ:ﬁ-ﬂ employés et

" des chémeurs.

Supposez que tous les travailleurs aient une fonction d'utilité u n& soit concave
en consommation (et uniquement fonction de la consommation). Supposez égale-
ment qir’il ne soit pas passible'de préter ou d’emprunter, et que donc les revenus

i s -.,_M.U.S.Eﬂaﬁsﬁsﬁﬁ»%g%ﬁ&w?_gﬁ@ﬁw@c 7).
Fue 80 o ,woﬂ_ﬂg%%%w nw,. oﬁbﬂngam&ms salaire; 7 : - ;

. tpxe gur le.
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- nous Stipposons ﬁa mmmmma de’ —.&MWB _Wgobn& mﬂm»w.uenn U modales "

% . - " d'appariement 2 la Pissarides. Il y a E:b#u de séparation exogne s & la suite

P de-quived trivilléurs: perdent Tquss %&Pﬁ»p&naﬁﬁ%nﬁ travaillenss. ... .

o trouvent umwemploiest. dénaté:a. N%g

.?%Eaaiﬁa o

- “waggighbgﬁ&f%ﬁvf?ﬁ* .

: uo_nauguih.uﬂn» ebﬁxtﬂﬁn{ﬁwgﬁaﬂ;u .....

-1. Quelles soni; Jes; variahles s état. d @% .fﬂ:v& E._&o .._.
Bellman MPE.TH@ @._mE. de ‘_mnﬂﬁ.“w M\n et pour w‘mquE. au %Eme{ &

2. Résolvez pour trouver «\m‘oﬁ«v . m@ﬁ 145 en Yerme de Bov.u%bﬁ Wow:kmao
" de 'utilité des ‘saldires apred .mBS et de Tuffifte-des Hiocations _mnoamn?

Donnez une Egn&waon%ﬂ @:n mmt&mmﬁ?&ﬁﬂpsa ﬂ,léw e

3 Calculez le :En dé"chbmage u% &' Wmmmvugnag gl A

4. Les allocations chomagé sort financées'par! une taxe sut Fm. galaires des: . -
employés. Ecrivez la condition de balance _Emmmaﬁnm En wmﬁ.azrmn. de

«quei dépend lg taux;d’imposition 7 7., v ik L
1Puisqu'en clisse, fneus avons censidéré les.mqdéles; hbﬁ!:.—nﬂ.gn u@ng Sgn cqutiny, ,
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5. Quel est le niveau d’allocation ch6mage préféré par les travailleurs em-
ployés? par les chomeurs ? Comparez ces deux niveaux au niveau d’assu-
. Ttcs compléte Popt e Salely, fubpeses e (1, ,a) scient constants
6. Supposez que le planificateur social essaie de maximiser la moyenne pon-
dérée du bien-etre-des travailleurs employés et de celui des chémeurs, i.e.
(1 — u%)- Ve +1%- V4. Quel niveau de bénéfices choisirait-il? Donnez une
interprétation-intuitive. : .



