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Motivation

!

Given the following problem

max Et

∞
X

s=0

βs

"

C1−θ
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1− θ

#

s.t. Ct+s + It+s + Bt+s ≤ (1 + rt+s−1)Bt+s−1 + rk
t+sKt+s

Kt+1 = (1− δ)Kt + It

with µt and bt AR(1) process.
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First order conditions
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!

Can we satisfy both Euler equations?
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Motivation

!

Given the following problem

max Et

∞
X

s=0

βsbt+s

"

C1−θ
t+s

1− θ

#

s.t. Ct+s + It+s + Bt+s ≤ (1 + rt+s−1)Bt+s−1 + rk
t+sKt+s

Kt+1 = (1− δ)Kt + µtIt

with µt and bt AR(1) process.

!

First order conditions

1 = Et [Mt+1(1 + rt)]

1 = Et

»

Mt+1µt

„

rk
t+1 +

1− δ

µt+1

«–

Mt+1 = β

„

Ct+1

Ct

«

−θ bt+1

bt

!

What is the role of µt and bt in explaining business cycle fluctuations?
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Roadmap

!

Write down a ‘realistic’ RBC model

!

Log-linearization

!

Bayesian Estimation

!

Variance decomposition

!

Shut down parts of the baseline model
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An RBC model

!

Final good prod.: Yt =

»

R 1
0 Yt(i)

1
1+λp,t

–1+λp,t

!

Interm. good prod.: Yt(i) = (At−1ezt )1−α Kt(i)αLt(i)1−α −At−1eztF

!

Households: max Et

P

∞

s=0 βsbt+s

»

log (Ct+s(j)− hCt+s−1(j))− ϕt+s
L

1+ν
t+s

1+ν

–

!

Variable Cap. Util.: Kt(j) = ut(j)Kt−1(j)

!

Cap. law of mot.: Kt(j) = (1− δ)Kt−1(j) + µt

“

1− S
“

It(j)
It−1(j)

””

It(j)

!

Mon. Auth.: rt = ρrrt−1 + (1− ρr) [φππt + φy(yt − at)] + εMP,t

!

Fiscal Auth.: Gt =
“

1− 1
gt

”

Yt

!

Price rigidities

!

Wage rigidities

!

Euler equations

!

1 = Et [Mt+1(1 + rt)]

!

1 = Et

h

Mt+1µt

“

rk
t+1 + 1−δ

µt+1

”i
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Variance decomposition

Shocks

Variables M.P.
�

"MP
t

�

tech. (zt) Gov. (gt) i.s. tech (�t) mark-up (�p;t) intra.pref. ('t) inter.pref. (bt)

� log Yt 0.01 0.54 0.01 0.04 0.04 0.31 0.05

� logCt 0.00 0.09 0.06 0.37 0.01 0.02 0.45

� log It 0.01 0.12 0.12 0.28 0.04 0.10 0.33

Lt 0.00 0.01 0.01 0.02 0.02 0.90 0.04

� log Wt

Pt
0.15 0.39 0.00 0.01 0.37 0.07 0.01

�t 0.53 0.07 0.01 0.30 0.01 0.05 0.04

Rt 0.00 0.13 0.02 0.71 0.02 0.06 0.07

Table 8. Variance decomposition for the stochastic growth model with nominal frictions (medians). Medians need not add

NYU Macro Reading Group: November 29, 2005 – p. 5/10

ccc
Highlight

ccc
Highlight

ccc
Highlight

ccc
Highlight

ccc
Highlight

ccc
Highlight



A growth model

!

Final good prod.: Yt =

»

R 1
0 Yt(i)

1
1+λp,t

–1+λp,t

X

!

Interm. good prod.: Yt(i) = (At−1ezt )1−α Kt(i)αLt(i)1−α −At−1eztF X

!

HH: max Et
P

∞

s=0 βsbt+s

»

log (Ct+s − hCt+s−1)− ϕt+s
L

1+ν
t+s

1+ν

–

← (h=0,b=1)

!

Variable Cap. Util.: Kt(j) = ut(j)Kt−1(j)← (ut = 1)

!

Cap. law of mot.: Kt(j) = (1− δ)Kt−1(j) + µt

“

1− S
“

It(j)
It−1(j)

””

It(j)← (S=0)

!

Mon. Auth.: rt = ρrrt−1 + (1− ρr) [φππt + φy(yt − at)] + εMP,t

!

Fiscal Auth.: Gt =
“

1− 1
gt

”

Yt X

!

Price rigidities

!

Wage rigidities

!

Euler equations

!

1 = Et [Mt+1(1 + rt)]

!

1 = Et

h

Mt+1µt

“

rk
t+1 + 1−δ

µt+1

”i
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Growth model: variance decomposition

Shocks

Variables tech. (zt) Gov. (gt) i.s. tech (�
t
) intra.pref. ('

t
)

� log Yt 0.60 0.01 0.02 0.37

� logCt 0.26 0.13 0.58 0.04

� log It 0.23 0.23 0.29 0.25

Lt 0.01 0.01 0.04 0.95

Table 6.
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A model with real frictions

!

Final good prod.: Yt =

»

R 1
0 Yt(i)

1
1+λp,t

–1+λp,t

X

!

Interm. good prod.: Yt(i) = (At−1ezt )1−α Kt(i)αLt(i)1−α −At−1eztF X

!

HH: max Et
P

∞

s=0 βsbt+s

»

log (Ct+s − hCt+s−1)− ϕt+s
L

1+ν
t+s

1+ν

–

← (b=1)

!

Variable Cap. Util.: Kt(j) = ut(j)Kt−1(j) X

!

Cap. law of mot.: Kt(j) = (1− δ)Kt−1(j) + µt

“

1− S
“

It(j)
It−1(j)

””

It(j) X

!

Mon. Auth.: rt = ρrrt−1 + (1− ρr) [φππt + φy(yt − at)] + εMP,t

!

Fiscal Auth.: Gt =
“

1− 1
gt

”

Yt X

!

Price rigidities

!

Wage rigidities X

!

Euler equations

!

1 = Et [Mt+1(1 + rt)]

!

1 = Et

h

Mt+1µt

“

rk
t+1 + 1−δ

µt+1

”i

X
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Real frictions: variance decomposition

Shocks

Variables tech. (zt) Gov. (gt) i.s. tech (�
t
) intra.pref. ('

t
)

� log Yt 0.62 0.00 0.03 0.34

� logCt 0.16 0.07 0.74 0.03

� log It 0.32 0.24 0.23 0.21

Lt 0.01 0.01 0.03 0.95

Table 7. Variance decomposition for the prototypical stochastic
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Conclusion and comment

!

According to PST V arb
V ar∆c

is high (≈ 50%)
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Conclusion and comment

!

According to PST V arb
V ar∆c

is high (≈ 50%)

!

Assume:

∆ct+1 = bt+1 + εc,t+1

bt+1 = ρb
︸︷︷︸

.832

bt + εb,t+1
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!

Assume:

∆ct+1 = bt+1 + εc,t+1

bt+1 = ρb
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.832

bt + εb,t+1

!

Then
σ(log M) ≈ 10% << 30%− 40%

ρ (∆ct, ∆ct−1) ≈ 0.4 >> 0.1

!

To increase the volatility of the SDF to the HJ bound, we would
need to increase the autocorrelation of ∆c to even more
counterfactual levels.
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!
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is high (≈ 50%)

!

Assume:

∆ct+1 = bt+1 + εc,t+1

bt+1 = ρb
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.832

bt + εb,t+1

!

Then
σ(log M) ≈ 10% << 30%− 40%

ρ (∆ct, ∆ct−1) ≈ 0.4 >> 0.1

!

To increase the volatility of the SDF to the HJ bound, we would
need to increase the autocorrelation of ∆c to even more
counterfactual levels.

!

When it comes to reconciling quantities and asset prices, do we
want intertemporal disturbances to explain the variability of
consumption or the variability of returns?

NYU Macro Reading Group: November 29, 2005 – p. 10/10


	Motivation
	Motivation
	Motivation
	Motivation

	Roadmap
	An RBC model
	Variance decomposition
	A growth model
	Growth model: variance decomposition
	A model with real frictions
	Real frictions: variance decomposition
	Conclusion and comment
	Conclusion and comment
	Conclusion and comment
	Conclusion and comment


