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1 Introduction

The consequences of labour market rigidities on employment, output and inflation constitute
an issue of importance for both economists and policymakers. This is the reason why several
recent papers have considered search and matching in a microfounded monetary policy
model and showed that introducing these features improves the empirical performance of
the standard sticky-price model in several directions (Moyen and Sahuc, 2005a, Trigari,
2004, Walsh, 2005). First, the existence of unemployed in equilibrium allows to reproduce
the labour market stylized facts characterized by the Beveridge and Phillips curves. Second,
labour market frictions act as a necessary complement to nominal rigidities. Third, monetary
policy shocks can explain important features of labour market fluctuations.

To date, however, no work has been done to study the implications of a frictional labour
market for the optimal monetary policy in a New Neoclassical Synthesis framework.! De-
spite the development of increasingly sophisticated microfounded models, optimal monetary
policy analysis remains based on ad hoc criterions. Loss functions are often assumed to de-
pend on the variance of some key macroeconomic variables most often output and inflation
with no obvious link to household utility.

In this paper, we derive a utility-based welfare criterion in a simple sticky-price model
with labour market search. The loss function is then derived directly from the representative
household’s utility function. This allowed policy to be evaluated with the same degree of
rigor that was being used to model the economy. We are then able to consider how labour

market frictions influence the criterion.

2 A simple sticky-price model with labour market search

The set-up is a model with nominal price rigidities and search, and matching in the labour
market. The details can be found in Moyen and Sahuc (2005a). The main purpose of this

section, therefore, is to give the notation for the particular specification we assume.

' A notable exception is Cooley and Quadrini (2004) who study optimal monetary policy in a model that
integrates the theory of unemployment with a liquidity model of monetary transmission. However, their

analysis ignores nominal rigidities.



2.1 Preferences

There is a continuum of households uniformly distributed on the unit interval. In equilib-
rium, some members will be unemployed while some others will be working for firms. The
presence of equilibrium unemployment introduces heterogeneity in the model: each individ-
ual’s labour income differs based on his employment status. In this case, the individuals’
saving decision would become dependent on their entire employment history. To the pur-
pose of this paper, we avoid these distributional issues by assuming that individuals may
insure one another against risk of being unemployed such that a representative household
have preferences defined over a composite consumption good (C}), the employment’s rate

(N¢) and hours worked (H;) and derive utility according to the following utility function:
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where $ € (0,1) is the intertemporal discount factor, o is the inverse of the intertempo-

(1)

ral elasticity of substitution, and ¢ denotes the labour-supply elasticity. The composite
consumption basket C} is a Dixit-Stiglitz aggregate of a multiplicity of differentiated goods
indexed by z € [0,1],

1 P =
Ct = [/ Ct (Z)T dZ:| (2)
0
where 6, which is assumed to be greater than one, is the elasticity of substitution across the

differentiated retail goods.

The household’s demand for a good z is thus given by:

Cy(2) = <PtT(tz)>_6 C (3)

where,
1

P, = [/01 P, () dz} m (4)

is the aggregate price index.

2.2 The production technology

The wholesale sector. We consider a representative wholesaler which acts on a per-

fect competition market and makes hiring decisions. Fach period, this firm uses labour



(total hours, N;H;) as input in order to produce a homogeneous wholesale good (Y3, +). The

production technology is given by
Yut = AN Hy (5)

where A; is an exogenous stationary stochastic productivity shock.

The retail sector. There is a continuum of monopolistic competitive retailers indexed
by z on the unit interval. Retailers do nothing other than buy wholesale goods, differentiate
them with a technology that transforms one unit of wholesale goods into one unit of retail
goods, then re-sell them to the households.

Given that vacancy posting costs (¢V;) are expressed in terms of differentiated goods
and that wholesalers demand for each retail goods is given by (3), the demand curve facing
each retailer is:

Pt (Z)

Y (2) = <Tt) -’ (Cy + V) (6)

In addition, we follow Calvo in assuming that in any given period each retailer can reset
its price with a fixed probability 1 — « that is independent of the time elapsed since the last
price adjustment. This assumption implies that prices are fixed on average for ﬁ periods.

Finally, the economy wide resource constraint is given by:

Ya
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where D; = / (%?) dz is the price dispersion expression.
0

2.3 Labour market matching

Wholesalers meet workers on a matching market and cannot hire them instantaneously.
Rather, workers must be hired from the unemployment pool through a costly and time-
consuming job creation process.

At the macroeconomic level, the law of motion of aggregate employment (N;) is

Nt+1 = (1 — S)Nt + Mt (8)

where s € [0, 1] is a given exogenous job separation rate, constant over time, that ensures
that a proportion s of all filled jobs disappears at each instant, and M; is the mass of

recruitings at period t.



The matching function is a very convenient hypothetical concept whose basic idea is that
the recruiting effort of employers (the number of vacancies, V;) and the number of searching
workers (U; = 1 — V;) serve as inputs in a market matching function that generates new
hires. The aggregate flow of job matches are deterministic and thus given by the following
matching technology:

My = UV~ (9)

where € € (0,1) and 7 > 0 is a scale parameter.
The probabilities of a vacancy being filled (7;) and a worker’s job-finding rate (g,) are

defined by

T—% and —%
T “TT

Finally, wage and hours worked are determined by the generalized Nash-bargaining

(10)

solution. Indeed, the matching between an unemployed person and a firm who coordinate
each other gives rise to a surplus which must be shared between the meeting pair. This
sharing takes place at the match level through a bilateral and decentralized wage/hours

negociation.

3 The utility-based welfare criterion

We construct the second-order approximation to the overall utility function (equation 1) by

deriving a second-order approximation to the within-period utility function,

W, = U (Cy) — V (Ng, Hy) (11)
1—0 H1+<P
with U (Cy) = f’f_a and V (N, Hy) = Ntljr :

Since within-period utility is additively separable between consumption, U (C}), and
employment and hours, V (IV;, H;), we can consider the second-order approximations to

each term in (11) separately. The second-order approximation of U (C}) is given by:

U(Cy) = U0

R 1
Ct +

7|+ o (1¢) (12)

where X is the steady-state value of the variable X¢, #; = In X;—In X and O (HC H3> denotes
the order of residual and ||¢|| is a bound on the amplitude of exogenous disturbances.

Likewise, the second-order approximation of V (N, Hy) is given by:
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We then take the present discounted sum of equations (12) and (13), subtract the second
expression to the first one, and finally take expectations of the overall utility to obtain the

2
v
i

)

welfare expression:
> U-C > O
t _ _UYg t
Eotgﬁwt - 2 Eogﬁ {(1—a)(1—ﬁa)(7N
_ Y Y . o
+|:(1_0)(1_N)+(90+0-5>]m(yt_(syyt_y)2
30(0-—’_%0_1) Y a0 an %\ 2
T+ ON (= Ouii —n)
V. Yo, o N
+(1—U)§5(vt— 2+%[(yt—nt)2—(yt—n?)2
(1—0')§‘_/}7 N A~ N2 O'C}_/V ~ )
o (9e — B¢) _W(yt_vt)
go—i—a% Y e
—90< T+ o )C_N(nt_yt)
Yos }_/V N ~nN2 . 3
1+¢@N<t_w>}+mp+o(mny (14)
with
5 (o8
y = — SN
[(1—0)(1—N)+(<p+0%)}
* (1_q)y_N)
) = - _ S )
[(1—0)(1—N)+<go+a%>}
® v _ 1 .1
n* = Cto=1) and v 7(0—1)

6 pr—
(c+e—1)
*Notice that, in using equations (8) and (9), it is also possible to express vacancies (¢;) in function of

current employment (7:) and next period’s employment (7i¢+41). But we prefer to keep only current variables.

Steps of calculation are detailed in a technical appendix, available upon demand.



®, is a measure of inefficiency in the economy at steady state related to monopolistic
competition and “t.7.p.” denotes terms independent of the actual policy. We also use the
fact that the productivity shock may be expressed in terms of natural variables (defined as

the level of variables that would prevail under fully flexible prices):
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Notice that when the labour market is Walrasian, (14) reduces to the well-known form:
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4 Discussion

We now seek to understand the role of labour market frictions on the expression of the social

welfare. For that, after normalizing by Q = $;

Ba) Y
and V by sp/ [7 (0 + s)], one remarks that (14) can be written in a compact way:

and replacing N by /(o + s)
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The introduction of labour market search completely alters the structure of the welfare
function. First, in addition to the standard variables (inflation and pseudo output-gap), the
welfare now includes the employment, vacancies and their respective flexible-price counter-

parts. Second, the weights are function of the steady-state values of each variable, apart



from A,p+ and Ay, that are independent of conditions on the labour market.?

To assess the qualitative effects of search frictions (summarized by p and 7) on the welfare
criterion, we first look at the first-derivatives of the relative weights with respect to the two
steady-state probabilities.* As revealed in Table 1, these two probabilities imply an opposite
variation of the weights. Indeed, the absolute value of the relative weights always decrease in
the steady-state value of the probability that an unemployed worker finds a vacant position.
By contrast, they always increase in the steady-state value of the probability of a vacancy
being filled.

Second, with the help of a standard numerical example (Table 2), we may exam-
ine quantitatively the sensitivity of the relative weights to the steady-state probabilities
(0.25 < p < 1and 0.25 <7 < 1). As displayed in Figure 1, the central banker’s incentive to
stabilize inflation crucially depends on the degree of labour market rigidities: Ay« (mainly
driven by p) can be larger or weaker whereas the other weights (mainly driven by 7) are
always larger.

Finally, Table 3 reports the values of the weights, obtained from our set of parameters
and for three values of the degree of price stickiness (o = 0.6,0.75,0.9). As it is standard
with a pricing specification & la Calvo, all the relative weights are at least 100 time weaker
than those on inflation, such that inflation stabilization is clearly the main objective of the
central bank. However, the less price stickiness the higher the relative size of the weights of
the different terms.

These results also indicates that it will be wrong to consider the same loss function
when comparing models with and without labour market rigidities or ranking alternative
monetary policy rules. The policy objectives pursued by the central bank crucially depend

on the properties of the labour market.

5 Conclusion

This paper extends the utility-based welfare criterion developed by Woodford (2003) to a
model with labour market frictions. By deriving an explicit analytical solution, it is possible

to compare the welfare expression that results in this model to the one that is obtained in

3Unfortunately, it is difficult to place an intuitive interpretation on most of the terms in the welfare
expression.
"Notice that 1/p (resp. 1/7) can be interpreted as the average steady-state duration of unemployment

(resp. of a job vacancy).



a model without labour market frictions. We show that the central banker has an incentive

to stabilize inflation that depends on the average steady-state durations of unemployment

and job vacancy. In work in progress (Moyen and Sahuc, 2005b) we take up the task of

identifying optimal rules in the context of a larger model of the U.S. business cycle.
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Table 1. Variation of the relative weights as a function of p and 7
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Table 2. Calibration

Description Parameter Quarterly Value
Preferences

Discount factor 15} 0.99

Intertemporal elasticity of substitution o 2

Labour-supply elasticity © 2
Technology

Price elasticity of demand 0 10

Probability of not resetting price « 0.75

Labour market

Separation rate S 0.05

Elasticity in the matching function € 0.5

Steady-state values

Average duration of unemployment (quarters) 1/o 2
Average duration of a job vacancy (quarters) 1/7 2
Vacancies costs—output ratio d_/ / Y 0.01
Consumption—output ratio C / Y 0.99

Table 3. Values of the relative weights as a function of «

[0 )\yy* )\nn* )\UU* >\yTL >\y1} )\yvn )\nyn )\TL’U"

0.60 | 0.1063 0.0541 -0.0002 0.0541 0.0002 -0.0005 -0.0725 0.0003

0.75 | 0.0337 0.0172 -7e-5  0.0172 0.0001 -0.0002 -0.0230 0.0001

0.90 | 0.0047 0.0024 -2e-5  0.0024 2e-5 -2e-5 -0.0032 2e-5
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Figure 1. Effects of labour market frictions on the relative weights

Ny A Ay

o
o
g g 2
bt o
o i
0 2 2 ,hﬂlllllllllmﬂ%llllll[[,,,” 4
‘ i ° ittt
S e ittin o gty
o s it
o ° G e o ittty gy by
] o S S P W e gy g
4 3 G g Pt g
o = R R o} Wi o G T
5 NS s s o B L
° S N b o
ANRRRNR e e e ety i oo ot h A
X o ettt s o G R )
1 - AR g L
0 o\ R 2] At
0 RTTITHHH;hH oF o e
2] R o\ [ 0| S
> R TR Vittgy gyl sl ety st st AW oo rsscrcecos e tos s sais e o stoathesd
% DRSS o| A o\ g sy
DU L e s o et sose e
At Y VT i = s
T R g Z e S
R Uiy =
AT Ty et
i Ulliigg i g
N Wil
T

0
W ©
9 a
2 o
a o o A
e P = 2 i,
o \ = g Wt
S e d ey
o S ~ P o Yoo gy llll,,..q[”
< S e 9 W i ittt gl
o e o s 2 atasamnntontl WOty g m
o e d e b Y csastatmtor gty gy gy
o £ s o st s a e ttred o s g
q S5 % 2 : sttt e saesteesss Q R R AT
iy - A L g W
4 % 222 Voolltrsglts % oorsss I B L
el W irorlerstaesle 2 5% © [RGB R e o oo ok LB L
ol g o o| p ‘ Y
o\ & p 2 W
O\ J A A s s O\ A o e ALY
it tag gttt e rnstor e oss st oast R s o S
Ny o\ i e e o s
i ,”’IIII, Uiyl g0 apet sttt i e o
L Uiy oo
gttt g Ui S
Wi i Uiy 2.5 e
L Uiy L gy .
1 I & 1 / - S
~ i > i
i
N o ssese
QA) QA) 5l

11



DOCUMENTS DE RECHERCHE EPEE

2005

0501 Animal Spirits in Woodford and Reichlin Economies: The Representative Agent Does Matter

Stefano BOSI & Thomas SEEGMULLER

0502 Fiscal Policy and Fluctuations in a Monetary Model of Growth

Stefano BOSI & Francesco MAGRIS

0503 Is Training More Frequent When the Wage Premium Is Smaller? Evidence from the European Community Household Panel

Andrea BASSANINI & Giorgio BRUNELLO

0504 Training, Wages and Employment Security: An Empirical Analysis on European Data

Andrea BASSANINI

0505 Financial Development, Labor and Market Regulations and Growth

Raquel FONSECA & Natalia UTRERO

0506 Testing Heterogeneity within the Euro Area Using a Structural Multi-Country Model

Eric JONDEAU & Jean-Guillaume SAHUC

0507 On Outward-Looking Comparison Utility, Heterogeneous Preferences & the Third Dimension: A Geometric Perspective

Jean-Paul BARINCI & Jean-Pierre DRUGEON

0508 Welfare Effects of Social Security Reforms across Europe: the Case of France and Italy

Raquel FONSECA & Theptida SOPRASEUTH

0509 Can Heterogeneous Preferences Stabilize Endogenous Fluctuations?

Stefano BOSI & Thomas SEEGMULLER

0510 Default Recovery Rates and Implied Default Probability Estimations: Evidence from the Argentinean Crisis

Ramiro SOSA NAVARRO

0511 Selective Immigration Policies, Human Capital Accumulation and Migration Duration in Infinite Horizon

Francesco MAGRIS & Giuseppe RUSSO

0512 Further Results on Weak-Exogeneity in Vector Error Correction Models

Christophe RAULT

0513 La PPA est-elle vérifiée pour les pays développés et en développement ? Un ré-examen par I’économétrie des panels non-stationnaires

Imed DRINE & Christophe RAULT

0514 The Influences Affecting French Assets Abroad Prior 1914

Antoine PARENT & Christophe RAULT

0515 The Balassa-Samuelson Effect in Central and Eastern Europe: Myth or Reality?

Balazs EGERT, Imed DRINE, Kirsten LOMMATZSCH & Christophe RAULT




0516 Animal Spirits and Public Production in Slow Growth Economies

Stefano BOSI & Carine NOURRY

0517 Credibility, Irreversibility of Investment, and Liberalization Reforms in LDCs: A Note

Andrea BASSANINI

0518 Pression fiscale sur les revenus de I’épargne : une estimation dans trois pays européens

Yannick L’HORTY

0519 La qualité de ’emploi en France : tendance et cycle

Florent FREMIGACCI & Yannick L’HORTY

0520 Welfare-Theoretic Criterion and Labour Market Search

Stéphane MOYEN & Jean-Guillaume SAHUC

2004

0401 Instabilité de I’emploi : quelles ruptures de tendance?

Yannick L’HORTY

0402 Vingt ans d'évolution de I'emploi peu qualifié et du coiit du travail : des ruptures qui coincident?

Islem GAFSI, Yannick L’HORTY & Ferhat MIHOUBI

0403 Allégement du coiit du travail et emploi peu qualifié : une réévaluation

Islem GAFSI, Yannick L’HORTY & Ferhat MIHOUBI

0404 Revenu minimum et retour a I'emploi : une perspective européenne

Yannick L’HORTY

0405 Partial Indexation, Trend Inflation, and the Hybrid Phillips Curve

Jean-Guillaume SAHUC

0406 Partial Indexation and Inflation Dynamics: What Do the Data Say?

Jean-Guillaume SAHUC

0407 Why Do Firms Evaluate Individually Their Employees: The Team Work Case

Patricia CRIFO, Marc-Arthur DIAYE & Nathalie GREENAN

0408 La politique environnementale francaise : une analyse économique de la répartition de ses instruments du niveau global au niveau local

Jean DE BEIR, Elisabeth DESCHANET & Mouez FODHA

0409 Incentives in Agency Relationships: To Be Monetary or Non-Monetary?

Patricia CRIFO & Marc-Arthur DIAYE

0410 Mathematics for Economics

Stefano BOSI

0411 Statistics for Economics

Stefano BOSI




0412 Does Patenting Increase the Private Incentives to Innovate? A Microeconometric Analysis

Emmanuel DUGUET & Claire LELARGE

0413 Should the ECB Be Concerned about Heterogeneity? An Estimated Multi-Country Model Analysis

Eric JONDEAU & Jean-Guillaume SAHUC

0414 Does Training Increase OQutflows from Unemployment? Evidence from Latvian Regions

Jekaterina DMITRIJEVA & Michails HAZANS

0415 A Quantitative Investigation of the Laffer Curve on the Continued Work Tax: The French Case

Jean-Olivier HAIRAULT, Frangois LANGOT & Thepthida SOPRASEUTH

0416 Intergenerational Conflicts and the Resource Policy Formation of a Short-Lived Government

Uk HWANG & Francesco MAGRIS

0417 Voting on Mass Immigration Restriction

Francesco MAGRIS & Giuseppe RUSSO

0418 Capital Taxation and Electoral Accountability

Toke AIDT & Francesco MAGRIS

0419 An Attempt to Evaluate the Impact of Reorganization on the Way Working Time Reduction Has Been Implemented by French Firms since 1996

Fabrice GILLES

0420 Dette souveraine: crise et restructuration

Facundo ALVAREDO & Carlos WINOGRAD

0421 Renouvellement des générations, asymétrie de position et dynamique technologique des entreprises

Marc-Arthur DIAYE, Nathalie GREENAN, Claude MINNI & Sonia ROSA MARQUES




