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Standard New Keynesian Model y
(NK model of last time, with Taylor rule)
• Taylor rule: designed, so that in steady state, 
inflation is zero (             )̄  1

• Employment subsidy extinguishes monopoly p y y g p y
power in steady state: 

1 −    11   − 1  1



Equations of the NK Model
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• In steady state:

R  1
 , p∗  1, F  K  1

1 −  , N  exp − 0
1   .



Equations of the NK Model Under the 
Optimal Policy (‘Natural Equilibrium’)Optimal Policy (‘Natural Equilibrium’)

• Output and employment (in logs)

yt
∗  at − 1  t nt

∗  − 1 t

I t t l E l ti ft t ki l

yt at 1    t , nt 1   t

• Intertemporal Euler equation after taking logs 
and ignoring V adjustment term:
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Natural Rate of InterestNatural Rate of Interest

• Intertemporal euler equation in naturalIntertemporal euler equation in natural 
equilibrium:
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• Back out the natural rate:
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• Back out the natural rate:
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• Shocks:
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NK IS CurveNK IS Curve
• Euler equation in two equilibria:

Taylor rule equilibrium: yt  −rt − Et t1 − rr  Etyt1

Natural equilibrium: yt
∗  −rt

∗ − rr  Etyt1
∗

• Subtract

Natural equilibrium: yt rt rr  Etyt1

• Subtract: Output gap

x  r E  1 r∗   E x 1xt  −rt − Et t1 − rt   Etxt1



Output in NK EquilibriumOutput in NK Equilibrium

• Agg output relation:Agg output relation:

 0 if Pi t  Pj t for all i j
yt  logpt

∗  nt  at , logpt
∗ 

0 if Pi,t Pj,t for all i, j
≤ 0 otherwise

.

• To first order approximation, 

p̂t
∗ ≈ p̂t−1

∗  0  ̄ t , → pt
∗ ≈ 1



Price Setting Equations

• Log‐linearly expand the price setting equations 
about steady state.

1
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• Result:


̄ 1−1− 1    


̄

• See h //f l h d / l h / / l h d df

 t 
   

 1  xt   t1

• See http://faculty.wcas.northwestern.edu/~lchrist/course/solving_handout.pdf



Taylor RuleTaylor Rule

• Policy rulePolicy rule

  1    rt  r  rt−1 − r  1 − rr   t  xxt 



Equations of Actual Equilibrium
Closed by Adding Policy RuleClosed by Adding Policy Rule 

Et t1  xt −  t  0 (Phillips curve)

− rt − Et t1 − rt
∗   Etxt1 − xt  0 (IS equation)

rt−1  1 −  t  1 − xxt − rt  0 (policy rule)

rt
∗ − Δat − 1

1   1 − t  0 (definition of natural rate)



Solving the Model
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Solving the Model

Et0zt1  1zt  2zt−1  0st1  1st   0

st − Pst−1 − t  0.

• Solution:
zt  Azt−1  Bst

• As before:
0A2  1A  2I  00A  1A  2I  0,

F  0  0BP  1  0A  1B  0



x  0,   1.5,   0.99,   1,   0.2,   0.75,   0,   0.2,   0.5.

Dynamic Response to a Technology Shock
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Dynamic Response to a Preference Shock

0 04

0.06

0.08

0.1
inflation

0.15
0.2

0.25

output gap

0 1

0.15

0.2

0.25
nominal rate

natural real rate
actual nominal rate

0 2 4 6

0.02

0.04

0 2 4 6

0.05
0.1

0 2 4 6

0.05

0.1

natural real rate preference shock output

0.1

0.15

0.2

0.25

0.5

1

-0.3

-0.2

-0.1

natural output

0 2 4 6

0.05

0 2 4 6
0

0 2 4 6
-0.5

-0.4 actual output

employment

natural employment
actual employment

0 4

-0.3

-0.2

-0.1

0 2 4 6
-0.5

-0.4


