Foundations for the New
Keynesian Model Il



Standard New Keynesian Model
(NK model of last time, with Taylor rule)

e Taylor rule: designed, so that in steady state,
inflationiszero( 7 =1 )

e Employment subsidy extinguishes monopoly
power in steady state:
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Equations of the NK Model
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* In steady state:
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Equations of the NK Model Under the
Optimal Policy (‘Natural Equilibrium’)

e Qutput and employment (in logs)
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* Intertemporal Euler equation after taking logs
and ignoring V adjustment term:

yi = —[r{ —Ewrf, —rr] + By, rr=-logp



Natural Rate of Interest

e Intertemporal euler equation in natural

equilibrium: .
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e Back out the natural rate:
r{ =rr+ pAag + ﬁ(l — )ty

e Shocks:

Tt = ATt -I—StT, At = pAat_l + &€t



NK IS Curve

e Euler equation in two equilibria:
Taylor rule equilibrium: y; = —[ri — Eimwer — rr] + Bty
Natural equilibrium: y{ = —[r{ —rr] + Ety{.,

e Subtract: Output gap
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Output in NK Equilibrium

* Agg output relation:

(
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yi = logp{ + ni +at, logps = <

e To first order approximation,

Pf ~ 0Py +0x7, (> pf = 1)



Price Setting Equations

* Log-linearly expand the price setting equations

about steady state. 1
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e Result:
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® See http://faculty.wcas.northwestern.edu/~Ichrist/course/solving_handout.pdf



Taylor Rule

e Policy rule

ri=r+a(rer—r)+ QA —a)rr+ ¢my + ¢xXt]



Equations of Actual Equilibrium
Closed by Adding Policy Rule
PEim1 + kXt — e = 0 (Phillips curve)
—[ri — Ewmwear — 1] + EiXeer — X¢ = 0 (IS equation)
ar1 + (L —a)p,mt + (1 —a)pxxt — re = 0 (policy rule)

r{ — pAa; — ﬁ(l — A)t¢ = 0 (definition of natural rate)
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Solving the Model
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Solving the Model

Et|aoZi1 + 12t + a2Zi-1 + BoSts1 + P1St] = 0

St — PSi_1 — € = 0.

e Solution:
Zt = AZi_1 + BS¢

e As before:

OloA2 + O£1A+ O£2| = O,

F=(Bo+0aoB)P+[f1+(apA+a1)B] =0



¢x =0,¢0,=15 =099, =1 p=02,60=0.75a=0,0=0.2 1=0.5.

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