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Figure 1. Unemployment Rate in the Euro Area 
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Figure 2.a  Euro Area Unemployment: Autocorrelogram 
1970Q1-2014Q4 (180 obs.) 



Outline

Can the New Keynesian model account for the high persistence of
European unemployment?

(i) standard model
(ii) a model with insider-outsider labor markets and hysteresis

Implications of insider-outsider labor markets and hysteresis for the
design of monetary policy

(i) optimal policy
(ii) optimal policy vs. simple rules
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A New Keynesian Model with Unemployment

Based on Galí (2011) and Galí-Smets-Wouters (2013) 

Infinitely-lived household

Continuum of occupations, indivisible labor, risk sharing. 

Preferences

E0
∞

∑
t=0

βt
(
logCt −

∫ 1

0

Nt(j)1+ϕ

1+ ϕ
dj
)
Zt

where zt ≡ logZt ∼ AR(1) and xt ≡ log εp,t
εp,t−1 ∼ AR(1)

Monopolistic competition in goods and labor markets

Staggered price and wage setting à la Calvo
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A New Keynesian Model with Unemployment

Technology
Yt(i) = AtNt(i)1−α

where at ≡ logAt ∼ AR(1)
Monetary policy

it = φi it−1 + (1− φi )i
∗
t

i∗t = φππpt + φy∆yt
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A New Keynesian Model with Unemployment

Aggregate participation

wt − pt = ct + ϕlt

Average wage markup

µwt ≡ (wt − pt)− (ct + ϕnt)

Unemployment
ut ≡ lt − nt

Unemployment and the wage markup

µwt = ϕut
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Wage Setting in the Standard NK Model

Staggered wage setting à la Calvo

wt = θwwt−1 + (1− θw )w∗t

Optimal wage setting rule:

w∗t = µw + (1− βθw )
∞

∑
k=0
(βθw )

kEt
{
w t+k |t

}
where w t+k |t ≡ pt+k + ct+k + ϕnt+k |t and µw ≡ log εw

εw−1 .

Equivalently, and letting µwt+k |t ≡ w
∗
t − w t+k |t :

(1− βθw )
∞

∑
k=0
(βθw )

kEt
{

µwt+k |t

}
= µw
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Wage Setting in the Standard NK Model

Wage inflation equation:

πwt = βEt{πwt+1} − λw (µ
w
t − µw )

Wage inflation and unemployment

πwt = βEt{πwt+1} − λw ϕ(ut − u)

where u ≡ µw

ϕ is the natural rate of unemployment

Sources of unemployment stationarity
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Unemployment Persistence: Simulations

Calibration

Unemployment persistence in the standard New Keynesian model
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Wage Setting: An Insider-Outsider Model

Blanchard-Summers (1986), Gottfries and Horn (1987), Lindbeck
and Snower (1988),...

"...there is a fundamental asymmetry in the wage-setting process
between insiders who are employed and outsiders who want jobs.
Outsiders are disenfranchised and wages are set with a view to
ensuring the jobs of insiders. Shocks that lead to reduced
employment change the number of insiders and thereby change the
subsequent equilibrium wage rate, given rise to hysteresis..."
Blanchard and Summers (1986).
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Wage Setting: An Insider-Outsider Model

Staggered wage setting à la Calvo

wt = θwwt−1 + (1− θw )w∗t

Wage setting rule

(1− βθw )
∞

∑
k=0
(βθw )

kEt
{
nt+k |t(j)

}
= n∗t (j)

Introducing hysteresis

n∗t (j) = γnt−1(j) + (1− γ)n∗
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Wage Setting: An Insider-Outsider Model

Implied wage inflation equation:

πwt = βEt{πwt+1}+ (1− γ)λn(1− βθw )n̂t + γλn∆nt

where λn ≡ 1−θw
θw εw

.

Extreme case (I): No hysteresis (γ = 0)

πwt = βEt{πwt+1}+ λn(1− βθw )n̂t

Extreme case (II): Full hysteresis (γ = 1)

πwt = βEt{πwt+1}+ λn∆nt
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Unemployment Persistence: Simulations

Calibration

Unemployment persistence in the standard New Keynesian model

Unemployment persistence in the New Keynesian model with
insider-outsider labor markets and hysteresis
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Monetary Policy Design with Insider-Outsider
Labor Markets

Optimal monetary policy

minE0
∞

∑
t=0

βt
(
(1+ ϕ)(1− α)n̂2t +

εp
λp
(πpt )

2 +
εw (1− α)

λw
(πwt )

2
)

subject to
πpt = βEt{πpt+1}+ λpαn̂t + λpω̃t

πwt = βEt{πwt+1}+ (1− γ)λn(1− βθw )n̂t + γλn∆nt

ω̃t−1 ≡ ω̃t − πwt + πpt + ∆at − ∆xt

for t = 0, 1, 2, ..where ω̃t ≡ ωt − (at − αn+ log(1− α)− xt)
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Monetary Policy Design with Insider-Outsider
Labor Markets

Optimal policy vs. baseline simple rule

i∗t = 1.5πpt + 0.5∆yt

with φi = 0.9
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Figure 4.  Unemployment Response to Shocks: 
Optimal Policy vs. Simple Rule 
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Monetary Policy Design with Insider-Outsider
Labor Markets

Optimal policy vs. baseline simple rule

i∗t = 1.5πpt + 0.5∆yt

Optimal policy vs. augmented simple rule

i∗t = 1.5πpt + 0.5∆yt − 0.5ut

with φi = 0.9

Jordi Galí (CREI, UPF, Barcelona GSE) Hysteresis and Monetary Policy March 2016 15 / 17



Figure 5.  Unemployment Response to Shocks under Full Hysteresis (γ=1): 
Optimal Policy, Simple Rule and Augmented Rule 
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Monetary Policy Design with Insider-Outsider
Labor Markets

Optimal policy vs. baseline simple rule

i∗t = 1.5πpt + 0.5∆yt

Optimal policy vs. augmented simple rule

i∗t = 1.5πpt + 0.5∆yt − 0.5ut

with φi = 0.9

Welfare
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Concluding Remarks

The standard New Keynesian model cannot account for high
unemployment persistence (as observed in Europe), given plausible
nominal wage rigidities.
A simple modification of the model, incorporating insider-outsider
labor markets and hysteresis in unions’employment target can
generate high persistence in unemployment (even a unit root).
The presence of hysteresis calls for a more aggressive stabilization of
unemployment than a baseline simple rule, in response to any shock.
The welfare gains from shifting to the optimal policy can be
considerable, and increasing in the degree of hysteresis.
The optimal policy can be approximated reasonably well by an
augmented simple rule that responds to the unemployment rate.
In the absence of such a response the economy may stabilize at an
ineffi cient level without generating any inflationary pressures and,
hence, without eliciting a policy response.
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Figure 2.b  Euro Area Unemployment: Autocorrelogram 
1985Q1-2014Q4 (120 obs.) 
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Figure A2.  Euro Area Unemployment: Autocorrelogram 
1999Q1-2014Q4 (64 obs.) 



Figure 3. Hysteresis and Unemployment Rate Persistence  
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Figure 6.a   Optimal vs. Augmented Rule: Technology Shocks 

0 5 10 15 20

output

-1

-0.5

0

0.5

optimal simple augmented

0 5 10 15 20

employment

-0.5

0

0.5

1

1.5

0 5 10 15 20

price inflation

-0.5

0

0.5

1

0 5 10 15 20

wage inflation

-0.2

-0.1

0

0.1

0.2

0 5 10 15 20

nominal rate

-0.5

0

0.5

1

0 5 10 15 20

real rate

-0.4

-0.2

0

0.2

0.4



Figure 6.b   Optimal vs. Augmented Rule: Markup Shocks 
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Figure 6.c   Optimal vs. Augmented Rule: Demand Shocks 
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Figure A1   Optimal Policy vs. Simple Rule: Technology Shocks 
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Figure A2.   Optimal Policy vs. Simple Rule: Markup Shocks 
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Figure A3   Optimal Policy vs. Simple Rule: Demand Shocks 
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