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The New Keynesian Approach to Monetary Policy Analysis

Methodology

- dynamic, stochastic, general equilibrium frameworks
- optimization by individual agents
- rational expectations

Keynesian ingredients

- monopolistic competition ⇒ "demand constraints"
- nominal rigidities ⇒ non-neutrality of monetary policy

Resulting framework:

- fits existing evidence on the effects of shocks
- suitable for analysis of alternative monetary policy rules
- yields new insights (e.g. management of expectations)
- adopted by many central banks

Shortcomings
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Unemployment and the New Keynesian Model

Standard NK model ⇒ no reference to unemployment (like RBC)

Search and Matching models ⇒ no role for monetary policy (like RBC)

Recent literature ⇒ labor market frictions + nominal rigidities

⇒ unemployment + role for monetary policy

Positive analysis: Walsh, Trigari, Gertler-Sala-Trigari,...
Normative analysis: Blanchard-Galí, Thomas, Faia,...

The approach here:

- builds on Galí (2009)
- reformulation of the standard NK model (Erceg et al. (2000))
- no search frictions; central role of nominal wage rigidities
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Outline of the Lectures

Lecture I: A Simple Model of Unemployment and Inflation Dynamics

What are the implications of the NK model for unemployment?
What is the role of nominal wage rigidities in accounting for

unemployment fluctuations?

Lecture II: Unemployment, the Output Gap and the Welfare Costs of
Fluctuations

How does the output gap vary over time?
How do fluctuations affect welfare?

Lecture III: Unemployment and Monetary Policy Design in the NK Model

Can monetary policy be improved by using information on
unemployment?
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A Model of Unemployment and Inflation Fluctuations

Households

Representative household with a continuum of members, indexed by
(i , j) ∈ [0, 1]× [0, 1]
Continuum of differentiated labor services, indexed by i ∈ [0, 1]
Disutility from (indivisible) labor: χt j

ϕ, where ϕ ≥ 0
Full consumption risk sharing within the household

Household utility: E0 ∑∞
t=0 βt U(Ct , {Nt (i)},χt )

Ut (Ct , {Nt (i)},χt ) ≡ logCt − χt

∫ 1

0

∫ Nt (i )

0
j ϕ dj di

= logCt − χt

∫ 1

0

Nt (i)1+ϕ

1+ ϕ
di

where Ct ≡
(∫ 1

0 Ct (z)
1− 1

εp dz
) εp

εp−1
and χt ≡ exp{ξt} is a preference

shifter
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Budget constraint∫ 1

0
Pt (z)Ct (z) dz +QtBt ≤ Bt−1 +

∫ 1

0
Wt (i)Nt (i) di +Πt

Two optimality conditions

Ct (z) =
(
Pt (z)
Pt

)−ε

Ct

where Pt ≡
(∫ 1

0 Pt (z)
1−εpdz

) 1
1−εp and

Qt = βEt

{
Ct
Ct+1

Pt
Pt+1

}
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Wage Setting

Nominal wage for each labor type reset with probability 1− θw each
period

Average wage dynamics

wt = θwwt−1 + (1− θw )w ∗t

Optimal wage setting rule

w ∗t = µw + (1− βθw )
∞

∑
k=0

(βθw )
kEt

{
mrst+k |t + pt+k

}
where µw ≡ log εw

εw−1 and mrst+k |t ≡ ct+k + ϕ nt+k |t + ξt+k
Wage inflation equation

πwt = βEt{πwt+1} − λw (µ
w
t − µw )

where πwt ≡ wt − wt−1, µwt ≡ wt − pt −mrst , and λw ≡ (1−θw )(1−βθw )
θw (1+εw ϕ)

.
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Introducing Unemployment

Participation condition for an individual (i , j):(
1
Ct

)(
Wt (i)
Pt

)
≥ χt j

ϕ

Marginal participant, Lt (i), given by:

Wt (i)
Pt

= χtCtLt (i)
ϕ

Taking logs and integrating over i ,

wt − pt = ct + ϕlt + ξt

where lt ≡
∫ 1
0 lt (i) di is the model’s implied (log) aggregate participation
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Introducing Unemployment

Unemployment rate
ut ≡ lt − nt

Average wage markup and unemployment

µwt = (wt − pt )− (ct + ϕnt + ξt )

= (wt − pt )− (ct + ϕlt + ξt ) + ϕ (lt − nt )
= ϕut

Under flexible wages:
µw = ϕun

⇒ un: natural rate of unemployment

The nature of unemployment and its fluctuations
A New Keynesian Wage Phillips Curve

πwt = βEt{πwt+1} − λw ϕ(ut − un)
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Figure 1. The Wage Markup and the Unemployment Rate
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Firms and Price Setting

Continuum of firms, z ∈ [0, 1], each producing a differentiated good.
Technology

Yt (z) = AtNt (z)1−α

where Nt (z) ≡
(∫ 1

0 Nt (i , z)
1− 1

εw di
) εw

εw −1

The price of each good reset with a probability 1− θp each period

Average price dynamics

pt = θppt−1 + (1− θp)p∗t

Opimal price setting rule

p∗t = µp + (1− βθp)
∞

∑
k=0

(βθp)
kEt{ψt+k |t}
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Firms and Price Setting

Implied price inflation equation

πpt = βEt{πpt+1} − λp(µ
p
t − µp)

where
µpt ≡ pt − ψt ,

ψt ≡ wt − (at − αnt + log(1− α))

and

λp ≡
(1− θp)(1− βθp)

θp

1− α

1− α+ αεp
.
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Equilibrium

Non-Policy block

ỹt = Et{ỹt+1} − (it − Et{πt+1} − rnt )

πpt = βEt{πpt+1}+ κp ỹt + λpω̃t

πwt = βEt{πwt+1}+ κw ỹt − λw ω̃t

ω̃t = ω̃t−1 + πwt − πpt − ∆ωn
t

where ỹt ≡ yt − ynt , ωt ≡ wt − pt and ω̃t ≡ ωt −ωn
t

Policy block
it = ρ+ φππpt + φy yt + vt
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Natural equilibrium

ωn
t = at +

(
α

1+ ϕ

)
ξt

ynt = at −
(
1− α

1+ ϕ

)
ξt

rnt = ρ+ Et{∆at+1} −
(
1− α

1+ ϕ

)
Et{∆ξt+1}

Exogenous processes for {at}, {ξt}, and {vt}
Unemployment

ut − un =
1
ϕ
(µwt − µw )

=
1
ϕ

ω̃t −
(
1
ϕ
+

1
1− α

)
ỹt
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Nominal Wage Rigidities and Unemployment Fluctuations:
Simulations

Baseline calibration
Description Value Target

ϕ Curvature of labor disutility 5 Frisch elasticity 0.2
α Index of decrasing returns to labor 1/4
εw Elasticity of substitution (labor) 4.52 un = 0.05
εp Elasticity of substitution (goods) 9 S = 1−α

εp/(εp−1) = 2/3
θp Calvo index of price rigidities 3/4 avg. duration = 4
θp Calvo index of price rigidities 3/4 avg. duration = 4
φp Inflation coeffi cient in policy rule 1.5 Taylor (1993)
φy Output coeffi cient in policy rule 0.125 Taylor (1993)
β Discount factor 0.99
ρi Persistence exogenous processes 0.9
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Nominal Wage Rigidities and Unemployment Fluctuations:
Simulations

Impulse responses and conditional second moments

The role of wage rigidities as a source of unemployment volatility and
persistence
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Figure 1a. Dynamic Responses to a Technology Shock
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Figure 1b. Dynamic Responses to a Monetary Shock
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Figure 1c. Dynamic Responses to a Labor Supply Shock
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Summary and Conclusions

Reformulation of the standard New Keynesian model, with an explicit
introduction of unemployment

Nominal wage rigidities ⇒ source of unemployment fluctuations

Simulations: realistic nominal wage rigidities may, in themselves, be a
significant source of unemployment fluctuations, of size and persistence
comparable to those found in postwar U.S. data.

Further research: need to understand the role of additional factors

- real wage rigidities
- search frictions
- variations in the natural rate (Galí-Smets-Wouters)
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