
Monetary policy with sticky

information

Ricardo Reis

Econ 522
(Tuesday, 2/27/07)



MODELS OF PRICING

� Flexible price models � study determinacy (fairly
robust), predictions for in�ation dynamics (usually
miserable), and welfare (the Friedman rule).

� Models of rigidities / stickiness � why prices don�t
react instantly to news.

� Sticky price models:

� First wave: Taylor and Calvo.

� Microfoundations: Mankiw and Akerlof-Yellen.

� State-dependent pricing.

� New interpretation: costs of information and bounded
rationality.



� Imperfect information models

� Observe some information all the time� Lucas
and Sims

� Observe all the information some of the time �
Fischer and Mankiw-Reis

� Today:

� Introduce you to the last class of models (sticky
information).

� Look more speci�cally at optimal monetary pol-
icy.

� Describe some open challenges to spark your re-
search.



THE CORE NK (NNS) MODEL
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yit = yt � 
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INATTENTIVENESS

� Costs of acquiring, absorbing, and processing infor-
mation.

� Immediate implication: will update information spo-
radically, and follow plans in between

� A plan is a choice of (1) type of plan: price vs.
quantity; (2) content of plan: how much to charge
or produce every period; (3) length of plan: when
will plan again.

� First answer: Up to second-order terms, prefer a
price plan if

QsQps +Qpp
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2Qp

!
< 0

When demand shifts out, it gets �atter; when it shifts
in, it gets steeper. Concave demand.



Figure 1:
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� Second answer: Up to log-linearization, certainty-
equivalent behavior:

p
j
it = Et�jp

�
it:

� Third answer: Around zero costs of planning:
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Gt(s; 0)
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2
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s
�
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� Aggregation result (with strong assumption on inde-
pendence of planning costs):

� The only stationary equilibrium distribution func-
tion for inattentiveness is the exponential.

� Each period a fraction � of producer, chosen ran-
domly, receives complete information.

pt = �
1X
j=0

(1� �)jp
j
it



THE STICKY-INFORMATION
PHILLIPS CURVE

� Pricing (or AS equilibrium equation)

pt = �
1X
j=0

(1� �)jEt�j [pt + �xt + ut]

� Phillips curve equation:

�t =
��

1� �
xt +

�

1� �
ut

+�
1X
j=0

(1� �)jEt�1�j (�t + ��xt +�ut)

� Expectations-augmented Phillips curves:

�t = �et + �xt + ut

The driving analogy.



VIRTUES AND PROPERTIES OF
STICKY INFORMATION

� Satis�es the natural-rate hypothesis.

� Disin�ations lead to recessions.

� Announcement of a disin�ation lowers the sacri�ce
ratio.

� Produces the acceleration correlation.

� Hump-shaped impulse responses with in�ation peak-
ing after output.

� Quantitative moments in pre-war and post-war

� Beats simple VAR at forecasting.

� Reasonable DSGE estimates.



Figure 2.
Dynamic paths given an unanticipated fall in the growth rate

 of aggregate demand at date 0
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Figure 3.
Dynamic paths given an announcement at date -8 of a fall in the growth rate

 of aggregate demand at date 0
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Table 2 

The Acceleration Phenomenon 

 

     corr(yt, πt+2-πt-2) corr(yt, πt+4-πt-4) 
A. Actual 

GDP deflator    .48    .60  

CPI      .38    .46 

core CPI     .46    .51 

 

B. Predicted 

Backward-Looking Model   .99     .99 

Sticky-Price Model   -.13    -.11 

Sticky-Information Model   .43     .40 

 

Note:  Panel A of this table shows the correlation between output 

and the change in inflation in U.S. quarterly data from 1960 to 

1999.  The variable y is measured as log real GDP detrended with 

the Hodrick-Prescott filter.  Panel B shows the correlation 

between output and the change in inflation predicted by three 

models.  These correlations assumes money growth follows the 

process: Δmt = 0.5Δmt-1 + εt.  The model parameters are set to α=.1 
and λ=.25.  



Figure 4.
Dynamic paths after a negative one standard deviation (-0.007) shock

 to the AR(1) aggregate demand
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EMPIRICAL PERFORMANCE �
POST-WAR

Model Data
St.Dev.(�pt) 0.0059 0.0062
Corr(�pt;�pt�1) 0.9961 0.8859
Corr(�pt;�mt) 0.3749 0.4263
Corr(�pt;�mt�1) 0.4240 0.3972
Corr(�pt;�mt+1) 0.3555 0.3780
Corr(�pt;�at) -0.2436 -0.2667
Corr(�pt;�at�1) -0.2395 -0.2501

Corr(�pt;�at+1) -0.2067 -0.1619



EMPIRICAL PERFORMANCE �
PRE-WAR

Model Data
St.Dev.(�pt) 0.009 0.028
Corr(�pt;�pt�1) 0.224 0.162
Corr(�pt;�mt) 0.119 0.751
Corr(�pt;�mt�1) 0.404 0.248
Corr(�pt;�mt+1) -0.076 0.019
Corr(�pt;�at) -0.651 -0.092
Corr(�pt;�at�1) 0.323 0.221
Corr(�pt;�at+1) 0.323 0.257



CLOSING THE MODEL

� The satisfactory approach: sticky information on the
part of consumers and workers as well

� See �Pervasive Stickiness� and �Sticky Informa-
tion in General Equilibrium�

� The approach in the plots above: specify exogenous
process for nominal income.

� Ok, but then can only really look at in�ation and
output.

� For the purposes of monetary policy trade-o¤s be-
tween in�ation output gaps:

� See policy as setting Et�1 (pt).



WELFARE FUNCTIONS

� The Rotemberg-Woodford approximation:

�V ar(yt � yNt )� �E[V ari(yit � yt)] + t:i:p:

= �V ar(yt � yNt )� !E[V ari(pit � pt)] + t:i:p:;

with � = ( + 
�1)=( + �) and ! = �
2

� Model of nominal rigidities determines relative-price
distortions. With sticky information:

V ari(pit � pt) =
1X
j=1

�j
�
pt � Et�j(pt)

�2
;

� With

�j �
�(1� �)j�

1� (1� �)j
� �
1� (1� �)j+1

�;
decline as j rises.



OPTIMAL POLICY

� Assuming that ut =
P1
j=0 �j"t�j :

Et�1pt = Kt +
1X
j=1

�j"t�j;

with �j� �j=

�
�2! +

(1��)j+1
1�(1��)j+1

�
.

� Interpretation 1: Can set a time-varying target, or
trend in�ation as long as known to all.

� Interpretation 2: Demand or productivity shocks lead
to strict price-level targeting.

� Interpretation 3: In�ation targeting is sub-optimal.

� Interpretation 4: With markup shocks, price-level
targeting.



Figure 1. Impact of a demand shock with price�level or inflation targeting

Price�Level Targeting

2 4 6 8 10 12 14

0.002

0.004

0.006

0.008
Cross�sectional variability of prices

2 4 6 8 10 12 14

0.2

0.4

0.6

0.8

1
Output

2 4 6 8 10 12 14

0.01

0.02

0.03

0.04

0.05
Price level

Inflation Targeting

2 4 6 8 10 12 14

0.002

0.004

0.006

0.008
Cross�sectional variability of prices

2 4 6 8 10 12 14

0.2

0.4

0.6

0.8

1
Output

2 4 6 8 10 12 14

0.01

0.02

0.03

0.04

0.05
Price level



Figure 2. Impact of a markup shock under the optimal policy

If serial correlation of shock is 0.8
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Can write the optimal policy instead as

Et�1pt = Kt �
1

�!
Et�1(yt � yNt ):

� Interpretation 5: Second rule more robust: �elastic
price standard�

� Interpretation 6: Comparison with Calvo.

� With no control shocks �t = 0 is the same as
pt = K.

� But with control shocks, can show that optimal
policy in Calvo model is: Et�1 (�t) = ��t�1.

� Also role of known in�ation vs. zero in�ation.



OPEN CHALLENGES

� On micro-foundations:

� strategic interactions among inattentive agents;

� market structure with inattention.

� On empirics:

� Price vs. demand plans testing

� Original tests of lagged information a¤ecting prices.

� On calibration:

� Models and measures of markup shocks

� On optimal monetary policy:

� Why is the elastic rule so prevalent?

� Discretion vs. commitment.




