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Information Stickiness and Monetary Policy
on the Great Moderation’

Byeongdeuk Jang™

By utilizing a simple DSGE model with dual stickiness, this paper performs
a series of empiricalnalysigo studythechangen theeffectsof monetary
policy shockon macroeconomic variablesserthe Great Moderation, and
the role of information stickiness in the evolution of monetary policy
implications. The parameters estimalgtBayesian estimatioapproach
suggestthat information stickiness increases,while the volatility of
monetarypolicy shock significantly decreasesluring Great Moderation
period. Theempirical findings address that our model successfully
derives the humyghaped response of inflation and output to monetary
shock, and a smaller size of the effect of shocksmaeroeconomic
variablesduring GreatModeration. Counterfactuaéxercisesuggest that
increase in both price stickiness amdrmation stickiness and decline in
volatility of monetary shock during GaeModeration period are important
driving forces of this moderated effect of monetary pobtyck.
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1. INTRODUCTION

This paper studies the effects of monetary
variables across different economic conditi
i nformati on stickonmreses -defpeadapnots si s ponse of
macroeconomic variables to exogenous shocks.

stochastic gener al equilibrium (DSGE) mo d e
sporadically wupdating their i ng ocameéti on set
processing information sets, we address a nt
policy analysis by answering that (i) how in-
over the Great Moderation period which are r
macr oecwaroimdcl es, (ii) how the effects of mon
aggregate demand shock and aggregate supply
is the most i mportant source in understandi
exogenous shocks.

There amendausgs reumber of l'iteratures on a
i mplications by a dynamic stochastic gener al
explain the effects of monetary policy on t he
mo d el is introduced wikter | o®d miamal Yeldilea, r il@it
Bl anchard and Kiyotaki, 1987; Yun, 1996; Wo o
Gertler, 1999, Gal 2, 2015) . A standard NK
effects of monetary policy shock on macr oe
shomiwowg of | ow | evel of inflation persistenc
not dShmped response to the monetary shock (E
Christiano, Ei chenbaum, and Evans, 1999; Man |

Swanson) Naowvdgihsganhe tremendous efforts of

D After then, to overcome these weaknesses, larger versions of the NK model are suggested. Some
economists show that larger versiasfsthe NK model provide a better fit to the actual data
(Christiano, Eichenbaum, and Evans, 2005; Smets and Wouters, 2007; Korenok and Swanson,
2007; Coibion, 2010; Christiano, Eichenbaum, and Trabandt,)2018
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model , such as increasing model compl exity
empirical performance of the NK model has be
model s basically givel dagoibmbhalvi wei ghtBasned oar
this criticism, Mankiw and Reis (2002) sugge
assuming that economic agents are only spora

sets, rather than increase the s®odel compl e
Mankiw and Reis (2002, 2006) , Coi bion (2006)
(2012), Carrillo (2012), and others have sug(
SI model are more consisteswnthawietdhracpemtsed vi
of i nfloautipount atnod t he monetary policy shock ol
inflation inertia than th%a@Amomglikedseby st al
macroeconomic models documented above, which
out put and inflatinam odyenmamiads h aWh ebreeeans ctoh e
behavior of both price updating and infor mat
and recently Dupor, Kitamur a, and Tsuruga (:
design the model containing,batah | setdi dlkdy ap rdi c €
stickiness model , and argue that dual stick
inflation dynamics with the actual dat a.

We found several new empirical facts about t
parameters tfi dkifroresmati oki rst, the informati
is not constant and indeed varies with econor
and Rarnens (2000), Carroll (2003), Branch (2
and McGough (20089 ,( 2G18Q).,ar Caindi cSmandamd Gor od
(2015a) , and others have suggested that info

Great Moderati onlg8&AM)hipserfiionddionfg pcoasnt be expl a

2 Sticky information model also has a shortcoming that the implication of SI model is very sensitive
to the information stickiness parameters (Kiley, 2007; Mankiw and Reis, 2007; Klenow and Willis,
2007; Laforte, 2007; Coibion, 2006, 2010; Molinari, 2014).

3 By employing the logistic smooth transition autoregressive (LSTAR) model, Branch (2007) and
Pfajfar and Santoro (2010) provide the evidence that sticky information model assuming time
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t he Rational I nattentiomerleeedosylimi 8ams o200
resources such as money, ti me, capacity to
information, economic agents endogenously det
anal ysis among numerous economic variables.
by the decline in volatility occurred broadly
degree of attention on economic environments
rigidity becomes higher during GM periods.
shock, mnafdatpwmn @i fferently respond to the m
i nstance, Barakchian and Crowe (2013), Boi v
Castelnuovo and Surico (2010), and other pro:
magnitude of reispfonati of tbatmanetaady policy s
and somewhat | ess persistent during GM peri o
As the degree of information stickiness and
have been changed depending on the economic ¢
to discuss the effects of information sticki
one of the main objectives of the central bar
inflation. Nonet heless its importance, t her
momne@ary policy shock changed and the sources
motivates us to explore the =evolution of m
relationshinp wi t h i nformati on stickiness.
sophisticating the fmdadcdli omrs aaditrhgeg anolde | |, w
simple DSGE model with dual stickiness whicl
model s of Dupor, Kitamura, and Tsuruga (2010)
households has information s8hfokmaessenwhile
stickiness and price stickiness. Speci fica
(2010) employ a variety of economic shocks wi
compare the model performance between the duc

varying information stickiness parameter deliver better fit to threeyuexpectations data than
their static counterparts.
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mode in explaining the dynamics of inflation
(2019) investigate driving forces of i nfl at|
empl oying sever al exogenous shocks. Howeve
research queeti onsThien otbhiesctpaspp of this pape
changes in the effects of monetary policy s
during GM period and the role of i nformati o
monetary policy implicaplienper i oldhsusi,ntwe tdiievi
subsample periods, Great Inflation (GlI) peri
parameter estimation and i mpulse response an
additi on, unli ke these two papesr,s twee all ow or
effect of monetary policy shock, risk premiul
and price markup shock as aggregate supply sh
information |I'S equation and the Phillips cur:
To studyethe thaeangmplication of monetary p
stickiness, we wutilize the Bayesian esti mat.

(2007) by wusing US quarterly data spanning
Before the estimati onnt weer rcoanss iidnera gtghree gnae aes u

inflation, and average inflation forecasts o
Then, based on the prior distribution of the
the I|literatures, we estimatcef tthhee mpast earnidors
di stribution. To capture the changes in the
sample periods into the two, Great I nflation
Moderation period of 1984Q1: 2007 Q4. I n gen
Qui te similar to the results of previous st uc
and Tsuruga (2010), and Kim and Kim (2019).
features directly come from the estimation r
price std ciknfnersmatanon stickiness increases d
period which implies that economic agents up:¢

l ess frequently as the economy become | ess v
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update their ihfegmahibwnw s8khaanmboesehol ds do.
inflation sensitivity in monetary policy rea
during GM period. I't represents that the pc
inflation stability rsiicmc.e Vdlhd k ar, 8 smodiediamfyl a
shock is more persistembmiecowmmalleer tisn sGeMndar
peri od.

With these estimation results, we analyze t|
aggregat e demand shock, and uag@r etghaet e supp
performance of the dual stickiness model . \
model clearl-shppedgidespbomp of output and inf
The direction of the response of out put and
prve ous l'iteratures. The size of the 71 espc
significantly moderated in GM period. Next,
of the dynamics of out put and inflation by
Vari ance deconsposshiotwison haantalowser all movement o]
is primarily driven by the AD shock, while ir
the AS shock. One interesting feature is th
in the movement ofn brotshe oowteprutt haen dGrienaftl aMoidoe r

Finally, we explore the most important sourc
policy shock on inflation and outoput by cou
variety of potential sourclkechf the evahgeéei ol
in dual stickiness and standard deviation of
factor driving the evolution of the effects
and output, respectivel y. For the changes
shock, price and information stickiness paran
the most i mportant driving force, respectivel
empl oying dual stickiness, both price stick

provide anttet seanding of the changes in the ¢
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The remainder of the paper iis organized as
introduce a simple DSGE model with dual stic
Phillips Cusrtviec kuinndeesrs .duaflection 3 gives the
for the wvariabl es used in the model, and pr
utilizing Bayesian estimation technique.

analysis are provi dveeds tiing asteecst itohne 3c.h aSnegcetsi oinn <
of each shock across subsample periods, and i

the evolution of the transmission of each s
Section 5 concludes thigepa@erc hwidtiim ez tdiofnnsus:

2. THE DSGE MODEL WITH DUAL STICKINESS

In this section, we consider a standard DSGE
for both households and firms as in Dupor, Ki
and Kim (2019). botBhy eaddnomiincg adcheantt s face in
rigidity, our framework has an advantage t
specifications such as a standard Real Busi
Keynesian ( NK) mo d e | and Sticky I nformation
information IS curve and Phillips curve (PC)
macroeconomic dynamics in response to monet al

2.1 EconomicEnvironments

The economy we assume in this paper i s tha
heterogeneous economic agent s, househol ds an
their information sets as a standard sticky i

(2002, 2006y),. ouPamoideu!l arsl a simplified vers
(2019) , as we allow only three exogenous di s
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aggregate demand shock, price markup
interest rate shock as monetary policy
2.2 Ho wsobldmo | d s 6

We assume t hajte[0, dbousdethdind zont €@onsumpti on
expected

and |l abor supply plan to maxi mi ze
their expected | abor income and the
housej@oldbj ective function is

Y-S 1 aw
T mnn i) G N )ZA B GTOGL NS L ()
subject to the following sequence of budget constraint,
B, W
Cj,t+s+Qt+SP its J,tsl; Wit s+ +|]; st - f.P. O, )
t t

t+s s s

wheflei ndi cates the expect ajtcioonndsi td penradt oorn o f

informatitoQ, iag hou®deshdlod al real consumpti on
N, i's hourB, werkbkd, amount of maWN ursing
nomi nal Waigse agpgreegaPedpnotces| eeal ,profits
from i ntgeoromesvocdang firms b,wheERelddiits on,
the wutility sdasdonendas ufrecd nipot at elasticity

Ssubstitution and Frisch elasticity

shock
shock.

bonds

q

d

€

e

C

<

price of bo@d—i ! v ewhibiye t he nominal i ntere
(i) expCey )
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rate. Wat ag hegier etpmesent s a rtitshkatpremi um s|
reduce current consumption when there is a poc¢
sense, we call this disturbance dggregate der

foll ows an A[yl%(r;tﬁﬂbr,ocwéﬂl\di(o,i)as in in Smets
and Wouters (2007).

Under the | imiting case of full information
this maximization problem provides foll owing

s . e . P
Cii =b@ #)exp( ¢ B &0z - 3)
é R
Under rati onal expectations, there is no he
maki ng, i . e. t her e ar e a | ar ge number of
i nvest ment , gover nment expenditure, and net
condi tYj=&Cn. i s Ther elfiomeear ibzyi nlgoge q . ( 3) we can
following |I'S curve under ful/l i nformation wh

the current output depends on the expected ol
raaead dema’hd shock.

\tE: Et[El] _%H::_ 6ty _EIE+1]'

2.2.1 IS curve with sticky information

I n the case of sticky information as in Rei
and Carrillo (2012), since there exist costs

“ The effect of this risk premium shock is quite similar to preference shock.
9A hat (E) not aeviatomfrom itsdteadysstate waluea | 0 g
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only a lfg a@dtihomseholds update-opheimi zienf or mat i
their consumption plan, g whfi | leo usheeh ol @émaiinsi ng
assumed to make their consumption and | abor
sets thameaae itmetlsed previous periods

I n particular, if the househokl,de heydated th
set their opti mal e xFp €c,tdeedp e a d h 8 g mpotni otnh ed Iran
i nformati on setst-@abtainAdAdcorndi pgtiypd t he agoeg
consumptiotnCtilﬁElti[p:}g:]dj,i odan be written as a weigh

of expected optéomadi ciomsalmpomnoi nf ormati on set
t- k,

C.=( )a (9°E..C. @

With the market YeGeathng equdittoongiel ds

- o 1 O o
(ngt[éﬂ] ?E@E qy [E'a 1 (5)
¥=(1 9)a (9E. C, (6)
k=0
whepgei s the inflationandtle between periods
To obtain the sticky information IS curve,
to the sticky information | S equation that

6 The probability of information updating ie sticky information model is calculated as in the
sticky price model of Calvo (1983).
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— gh 1 E = (1 @E o A =
t 1+gh‘g1 1+gt?{ B _{_h)g;{lﬂ_: G /Ey} -
9,
- 1+gh{Etnt+l é’

whemed-gQa(, VB, &. This equation directly shov
househof®dsmati on stickiness increases, previ
i mpact on current out put , i . e. it drives a |

23 Fi r mddem

As i n(2®all5?), we assume a coilf{0jillamdm of firms
there are two types of figoms.odu€ingtfitime re
mak¥ by wusing int¥rmedTlae eag@roegate productio
given by

- D
Y =afjv.* dig . )
g -

whemgerepresents the elasticity of substituti
I n addition, under theia®ss\|impderiofnittd)fe iprer foe ct

final goods Agaorgkde @ d u cti meg  ffii mard s demand e que
intermedi ate goods is given by
ar, 6
Y, =@ 6 Y, €)

O
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whePegi s the priceoaeft oidrutcd iringe digicardides and

is the aggregate price | evel
Second, wi t h identical pr odugdddn technol
produciidsg pfrioodmucti on function is
Y =N (10)
Given the firms information set, each of mo r
goods pirmaxicmirzes its expected profits depend
selling fMgmrnge®otdse cgstbBebMCgdadscin
P e
max, , 8 ¢ BF wdPe -MCy i} Yo (11)
=0
whemM™ME, inomi nal mar gi nal costs ofinproducing i
peritod The CalANoepaeametsrthe ipdrooebsabi | i ty th
not receive a random signal of price adjust m
Under the assumption of full i nformati on, 0
t hefforimati on, they are able to completely upc
i f all firms share the same information sets
and aggregate market condition and its optim
ther ef,aF e, Thehinedri deody opti mal price rul e
prices with full information i s

=1 04 ( )B&Be., o B,
k=0
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where the relati@snshe pl bma wgiemalf icomst s and a

mar gi nal costs inrﬁqt:E¢ﬁ(§e§lﬂ(?’a§)promeaaion,
.. . ° ) -1
t hat E-E x(fic ), wher ex=3 (aal)qg, and
(; -
qpllog;i 8Iogaq . Il n t k'irse psreetstemtgs, t he price ma
¢4-1 -+ ¢gil
shocks |ike an ASAR(hloc kpq’ vacpdds+gi,t ok how
u?~N@©, §),as in Cho and Moreno (2006). With t
rewrite the opti mal price setting rule as
B=@ - b4 ( B g (hE, ) B . (12)
k=0
I n recursive for m, eq. (12) gives rise to th
price,

E-Emq ro 0B » YB Py EJvn (13

2.3.1 Phillips curve with dual stickiness

Foll owing the mechanism of the rule of pric
firm receives two adjustment probabilities, i
reset its price and to update its informatior
thaetress price 1wi,t hond ypraogfabaicltihnteynf i r ms

resteteir nominal prices by wutilizing current
firms withg peclé&lsirltiptryi ce with previous info
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fidual stickinesso model endogenously |l eads t
and previous inflation expectations ter ms [
interaction of the two dadyelesneosft ssth octkh ntelses . p
sticky price model and? pure sticky informati

Foll owing Dupor, M@mhmnpramdamimeaudugiam (201
opti mal price IgveIF'{_-S‘unidsrgisvenklyyiemfweimgtlnti@dl,
of the predice®, opsi mal prices,

Bl g)a Bl (14)
k=0
and the aggregate price | evel evolves in acc
=@ ) 4R, (15)
where firms updated their information sets in

we can q?taasﬁ';LFll—_/a/—t(F%‘ B which represent that the i

proportional t o n(l%‘wﬁ)y seltn rcerl daetri vteo pahareact e
Phillips curve, we define the | aw of moti on |

_ (- /) -9, s o :
X BX g Mol Of ERp, a6

) For a detail explanation of the intuition of dual stickiness model, see Dupor, Kitamura, and Tsuruga
(2010). With figures, they explain how inattentive firmspmétes when a shock occurred.
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wher e
- /g - 1-/

X 1 ,

tﬁ /+(1_})fg@l fﬂ- )f/tg

VVt lgf(l 'Q)a lf(I@t-ki t’G

k=0

G Y& G&® AHbad

Yt:X@EQ &*) %
This | aw of moti@manlgews nt lpati ctehe nduagii on i
by current and expected future price inflatioc
shock. The Weixpdiesai en bDhiat a weighted aver
val ug bafsed on past information sets of wvario
i nformati on Gurpedparte snegnt santdhe effects of the c
val u¥, e the price inflation. -kniwnally, we ¢
form of the Phillips curve with dual stickint

f= LE R, +,Ep #bg )+ (+ L WE (17

wher e
/b
L, = RS
I+ gd- /¥ ) b
/g
L, = R
I+ gd- /¥ ) b
L _(1-/)(1-9)(1-/)1?OI

3 >——, an
I+ g@Q- /¥ ) b

_ (1'gf)
I+ g - /¥ ) b
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According to this Phillips curve, the higher

stickiness ar e, t he higher persistence of [

greater weighaskiomg blaekavair dr . On the other |

| olgi nedriamgregate marginal costs associated

rE(;:gel_Z—Husg Using this equation, our model
Q -

inflation is depending on | agged inflation, i

and its growhdlckand supply

2.4 Monetary Policy Rule

We wutilize a simple Taylor rule as a monet al
responds to the current inflation | evel and
F=f& +3(&p B)p §F (18)

whef:edenotes the target t,a,%0 @rfag20nterest rate
angEis Fedbés targleFolrhowion§ thélauggastion of
Gal 2, and Gertler (2000) that a standard Tayl
represent the actual changes of feder al fun
smoothing tendency thatatFedto dioles taj st 1t dte

8 It is worth noting that this equation nests both the NKPC and the SIPC. Specifically, when
g,= g 9, the model collapses into a form of NKPCfas k(G +°) +E/f.,, where
k :w. Whereas, wher/ =0, the dynamics of inflation is described by a form of
1- g, = P 5 K L . o
xhe «°) @ rﬁa(f)@‘.HSE pHa® ¢") .
f k=0

9 In our model, the corresponding target rate of inflation is assumed&daccording to Friedman
rule.

SIPC with supply shock 4 =
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i mmedi ately but gradually. As the monetar)
commonly employed as in a form that

E=rif, €4 DF ™ (19)
whereN@Os2)is exogenous i ntrdf0d)snearsautresshock an
the degree of interest rate smoothing chang
appears to be a weighted average of ts own
to mai nihpli oymehd a&nd stable inflation.
3. PARAMETER ESTIMATES AND EMPIRICAL ANALYSIS
In this section, we first describe the dat
present parameter estimates by wusing Bayesi a
howtructur al parameters are changed, we spil
I nflati on and Great Moder ati on peri ods. N
exogenous disturbances influence dynamics of
3.1 The Data
We wutilize quarterly US time series data fo
model . As we explained previous section, th
(E) indideat@ag ioonl dgom its steady state value,
t hdeevi ation from its the steady states. Det
aggregat\%andltpu,frliastinmenasured by the GDP defl
federal funds rates is empi:fllf?dy\lecktforfothe n o mi

19 All the macroeconomic data are obtained from the FRED. To calculate the deviation from the
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firmés inflation forecasts, we employ the GDI
Professional Fhd rcehc aisst eprusb I (iSHFR) awai | abl e fron
Bank of Phil adel phi a. Among a variety of f
gua#athemad and current guarter inflation f or e
F#, an & &, respectively. Following Kim and K
the SPF inflation forecasts as weighted aver

weights declining,.expbmesti ahikpdraitaod aataver ag

aheadf | ati on f or elyFgt 5(1 ag)é ‘B.elps e vb et ed
k=0

his the forecasts horizon.

On the other hand, as wel | documented in B
(2001) , an issue about measur ement errors i
empl ogungaeyged dat a mai nl vy due Mt)o its val.i
Accordingly, we handle potenti al measur ement
forecasts as well as inflation and output

define the obsex,yedsvariable of

where the obsewNvpd, vBERME,abl esThaer emeasurement

erregr ., is assumed to foadd powj AR(Whererocess
Ui, ~N(O, g).

The sample periods are spanning from 1968Q4
why we do not consider after 2008 gl obal fin:

steady states, we use the detrended RGDP by using Héusskott filter, and demeaned
inflation, federal fund rates, anide SPF inflation forecasts.

11) Conventional effects of measurement errors on estimation in the linear model is that it may
produce a biased and inconsistent estimate or it may reduce an efficiency of the estimates.
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has been stluocwke ratb otuhned z(eZzloB) and t hus it has
about moheyasyapoeé. For i nSabnde, &odt , He
Smith (2017), Lind®, Smet s, and Wouters (201
significantly subject to the ZLB of interest
inhibited?the pgem®vteheg .i mplications of monet a
across the inflation regi mes, we split t he
(1968Q4:1979Q2) and Great Moderation (1984Q1:
(2007) . Since Great Mo dkemroawwn oans (& MYyr e &t ecron
stability of macroeconomic variables while ir
during Great Inflation (GlI) periods, we can
monetary policy across these two different e

3.2 Time SeriesProperties

Table 1 presents the time series statistics
persistence of major macroeconomic variabl es

t hat during GM periods the persistence of inf
i s shatewdecreased by 0.9680 to 0.9553, while
This reduction in inflation persistence is ci
Sargent (2005), Smets and Wouters (2007), Coc
and Gambeand D2Wi0®)and Doh (2014) . Not surp
is more persistent during GM periods, and inf
and shows higher persistence during GI peri of

12 Some research such as Wu and Xia G@imploy shadow rate instead of the federal funds rate
to explain the stance and effects of monetary policy at ZLB since 2009, and show that the shadow
federal funds rate conveys wéthown implications about monetary policy shock on inflation and
output,and thus it has an important and meaningful information about monetary policy during
ZLB. On the other hand, Keating, Kelly, Smith, and Valcarcel (2019) employ a broad monetary
aggregate as a monetary policy instrument and show that it does not pratjudeand price
puzzle and consistently generate the effect of monetary policy shock on output and inflation in
spite of including or excluding the 2008 financial crisis.
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Next, we examine whaouttphuet ,stiamfdlaatdi adre,v iianti eor
and inflation forecasts would have been over
t hat both inflation and output are significa

documented in Manki w, Rei WpuaadsWopnbevs, (200
and Trehan (2015) .

Tabl e 1 Ti me Series Properties

Full Sample Great Inflation Great Moderation

Panel I: AR(1) Coefficient

Y, 0.9245 0.9026 0.9535
P 0.9729 0.9680 0.9553
I, 0.9351 0.9541 0.9649
Fp, 0.9827 0.9808 0.9740

Panel II: Theoretical Moment (Standard Deviation)
Y, 1.6620 2.2383 1.2264
P 0.5118 0.7695 0.2430
I, 0.6780 0.9365 0.5731
Fo, 0.4754 0.6748 0.1996

Panel llI: Correlation Coefficient

Corr(Y,, ) 0.1798 -0.0474 0.3087
Corr(p,,i,) 0.5958 0.6906 0.6263
Corr(p,,F, p 0.9906 0.9829 0.9757

139 Smets and Wouters (2007) document that recent changes in the inflation vasatiainly due
to the volatility of the temporary components with little changes in the volatility of the permanent
component.
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I n additi on, i nterest rate and inflation for
I n particular, inflation forecasts are | ess v
consi stent wi t h t he conventional feature o]
exepct ati ons. With the statistics from Panel
agentos inflation forecasts is more persiste:]
rate. This finding imply that agents may f
dependi hgeior past forecasting experiences, tl
backwamwmdki ng rul e when predicting future infl

Finally, to meamsoveméimtes ,exwentalodulcaot e t he
bet ween the variablestaseptéenghtyedt he Banhelut |
not to be related to the interest rate in G
becomes weakly positive (0.3087). On the ot
inflation and interesasr arhree | daote so ns ocnoeew hf ai tc i deen
is changed from 0.6906 in GI period to 0.626
and interest rate are moving in the same dire
reduction of correlation in bhesGMepegriod, v
closely with current inflation forecasts sin
0.98 in the GM period.

These descriptive results show well known f
inflation persistence and .l esslowelvat || wemacr
should be cautious in the interpretation of
source of the evolution of response of i nf |l e
shockst.her wWéore, investigate whadctfsactors | ea
of monetary policy in section 4. 4.

3.3 BayesianEstimation

Table 2 reports the descri ptiinofnosr noaft itohne par a
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Tabl 8a¥esian Estimation Result s:

Param| Prior Dig Description
s Nor mal (1lEl asticity of intertemg
9 Beta (0.!Househol ddéds informatior
G; Beta (O.!Firimdbormation stickine
/ Beta (O0.!Price stickiness
a, Nor mal (OofInflation sensitivity i
a, Nor mal (O0/Output sensitivity in ]
I Beta (0. {Persistence of interest
- Beta (0.!Persistence of monetar)
ry Beta (0.|Persistemaekop phbc& (.
ry Beta (0.|Persistence of risk pre
rt Beta (0.|{Persistence of measurer
re Beta (O0.|{Persistence of m. e. of
ret Beta (0. {Persistenceahoefadm.SPeF. foof
r° Beta (O0.|{Persistence of m. e. of
u, Inv. GH) (Std. dev. of risk premi
u, I'nv. GH) (std. dev. of price mark
u, Inv. Gl (std. dev. of monetary g
ul Inv. GH) (std. dev. of measuremer
u I'nv. GH) (std. dev. of m. e. of i
et Inv. GH) (std. dev. -off e andf oRPeFcafs t 1
U Inv. GH) (std. dev. of m. e. of ¢

Not e The number in parenthesis indicates

me an

and



Korea and the World Economy, Vol. 21, No. 3 (December 2020) 197-244

219

Tabl e 3 Bayesian Estimati on
by Subsampl es

Par amet Ful l Sal Great I n| Great Moc
(1968Q4: 4 (1968Q4:1 (1984Q1: 2

s 1.4211 (| 1.1286 (| 1.476041
g 0.8488 (| 0.6470 (| 0.8085 (
g 0.5375 (| 0.6270 (| 0.6531 (
/ 0.9289 (| 0.8289 (| 0.8884 (
a, 0.1246 (| 0.2350 (| 0.7493 (
a, 0.3090 (| 0.2846 (| 0.2836 (
r 0.8102 (| 0.7949 (| 0.7309 (
I 0.1709 (| 0.4001 (| 0.6507 (
r, 0.9206 (| 0.9060 (| 0.8458 (
r, 0.7875 (| 0.8495 (| 0.8766 (
rt 0.2179 ( 0.2223 ( 0.3058 (
r? 0.3800 (| 0.2577 (| 0.3944 ¢
ret 0.3698 (| 0.3712 (| 0.5319 (
re 0.1696 (| 0.2182 (| 0.3837 (
u, 1.3985 (| 0.6465 (| 0.4724 (
u, 0.2971 (| 0.3576 (| 0.3014 (
u, 0.2199 (| 0.2536 (| 0.1219 (
) 0.3446 (| 0.4136 (| 0.2635 (
u 0.2293 (| 0.3256 (| 0.1852 (
u" 01165 (0] 0.1716 (| 0.1076 (
U 0.1274 (| 0.1921 (| 0.1147 (
-log i k¢ 4.334 55. 702 -171.78
Log den -50. 218 -91.251 128.57¢
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Not e: The number s indicate t he esti mat ed parameters,
parenthesis for posterior distribution.

about the ptiTohre dliasrtged beuxtticomb oaft the ipmfiormat
di stribution of the parameters are correspon
approach of Smets and Wouters (2007) and Kim
As presented in table 2, for S,heared asticity
responsiveness t,(ﬂpdmdy,l awd oms enMoromalpudi stri bt
Whil e information stickgneassdghirameitees for |
stickinegsstlhie persistincearnd timd epess$si gtadreg e
monetary policyshagaxkanegaggregapey,demand shoc

ry anfdol | ow Beta distribution, respecti vel
assume a stationary AR procesgX% s6f, the measur
r . aWdcorr esmondhe Beta distribution. Fin
gamma distribution is wutilized,%or the stand

u,and the standard devidgtdf, wif', ofaideasur ement e
The posterior distribution of the estimated
The modes and their standard deviations for

similar t o previous research. First, i nfo
householrdns GR@B48E A Nnd, =05375 respectively. These
results are consistent with previous finding:
Wol fers (2004), Mankiw and Reis (2007), Pf aj
(2012) , and Knotek (2010) that the househol d
average every year, while the firm updates i
households. These estimates cl agreiny sshow t hat
i's sub®tlanntadadi ti on, the price stickiness is
/ =0.928¢ . On the other hand, the persistence

14 We set the rest of parameters that are not estimated as following: the utility discount factor,
b =0.99, Frisch elasticity of labor supply# = 2.0, labor share,a =0.66, and the elasticity
of substitution between intermediate goods=6 .

19 It is worth noting that there are two types of information rigidity, information stickiness and noisy
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r,=08102 and the monetary policymakeros respons
o ptut a,=8.124€ a na =0.309C , respectivel y. The pa
measuring t he persistence of monetary pol i
r,=0.170¢, r_ =0.920€, am€0.787¢, and their standard devi
esti mat,e®219 sy,=02971 , @& rFL398E , respectively. T h
estimated AR(1) coefficients for measur ement
those for AD shock and AS shock as estimated

The par amet eamr ee stuibmdataent i al ly di fferent acr o
There are three main differences between the
and Great Moderation periods. First, i nfor m
and firms and prpgber sduckhgeGM @drei ods t han
periods as househol dods ingeEb&ttion rigidity
,=0.8085, while firmdés infor magt=0627Ctroi gi dity is
g, =0.6531. These results are in |imMe with the t
and a variety of studies show ans high inform
(McConnel lQudmdsRer2d00 0 ; Carrol |l , 2003, 2006 ;
Carl son, Evans, and McGough, 2008; Gorodniche
2010; Mali ckowoak and Wi ederholt, 2012; Coi
Gorodniche'Aikom,daadsa) .t he change in the housel
stickiness is greater than the firms, whi ch
behavior for households is more sensitive to

information. For instance, Andrade and Le Bihan (2018shthat even though information
stickiness is low, the variation of noise in information set can increase.

18 Under the rational inattention, which is proposed by Sims (2003), economic agents adjust their
resources to collect and process the informatioresponse to economic conditions due to the
limitation of the resources.

17 By employing the logistic smooth transition autoregressive (LSTAR) model, Branch (2007) and
Pfajfar and Santoro (2010) provide the evidence that-degiendent sticky information model
delivers better fit to the actual survey expectations data thansthéo counterparts. On the
other hand, Molinari (2014) suggests that due to more news information and development of
information technology, and more accurate profession
lower during GM.
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For the price rkgndssyijisfhimberpducéengtiGM petl
par ameter i h=c0r8283 6 6/s=0.88840 m

Finally, for GM periods, the sensitivity pe
deviation is sign&,f=0.23httdy=0i/40&r eaFleids f r om

result confirms the innovati oinnfolfattihoben monet &
sensitivity of monetary policy during GM peri
(2007) , Boi vi n, Kil ey, and Mishkin (2010), e
Lastl vy, consi stent with Smets and Wouters (:
e X 0 g esnhooucsk,sv,, apbdave significangtlgpy fallen fror
(0.2536, 0.6465, 0.3576)n G| p @/, iy,04=50.1218, 0.4724, 0.3014)

in GM periods. The persistence of those shi

for the price markup shock.

3.4 Impulse Responsdnalysis

Usi ng t he Bayesian estimati on resul ts i n
macroeconomic variables respond to three exo
the i mpulse response to monetary policy shock
shock, and aggheg&tercesprelcy i VAS)Y. s Panel (a)
i mpul se response to monetary policy shock, F
response to AS shock, and Panel (e) to (f) st
respectivel y. Not swmflpatisomgsih@awpwreadt humpt put
response to all shocks and this result is <co
that sticky informaticemampedelr esg@rongendroatme ntel
shocks.

I n addition, Panel (a) nhetdby polsipcyayshmocack
decrease both output and inflation. The m;:
inflation t00. 1M 7s$5h ocacfkt eir-® 30 qaulardfetrerandd quart e
respectively. Like a number ofsaprevious st
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positive ef fiercftl aotni mrutwiutth atnlde maxi mum r espon

3 quarter and 0.0199 after 2 quarster, respect
dynamics of inflation and output with differ:e
in Panel (e) andsi{(f)ve ABmpahotrtkohasnhtl @toi on,
respond to AS shock negatively. I'ts maxi mum

are oceWr¥ 230 aafter 10 quarter and 0.1643 aft

4. HOW HA VE THE EFFECTS OF EXOGENEQOUS SHOCKS

CHANGED?

This section first investigates how the eff
as AD shock and AS shock on inflation and o
Moder ation period, and i ddeymtainfiyc st hoef noauitnp us h o
and inflation. After then, among sever al p
effects of three shocks, we investigate the

reduced effects of each shock an siesf.l ati on al
4.1 Changesin the Effects of ExogenousShocks

Now, we study how the macroeconomic dynamiC:¢

are different by the subsample analysis. As
periods into Great Inflation (GI, 1968Q4: 197
1884Q1: 2007Q4) WseutSemest s( 2a0n0 7 ) . Some i mport
directly come from figure 2. First, with re
di fference in the persistence of the propag:

magnitude of responsemamietoaurtyp ug o laincdy isnhfolcaktsi
remar kably small er than those results in GI g
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with the findings of Gal 2 and Gambetti (200 ¢
Boivin, Kiley, and Mishkin ®2010), Castel nuo\
Specifically, as apparent in Panel (a) and (

of output and inflatiof.8uA4Alngf Gér p2rgaodstec
-0. 0423 after 2 quarter, while during GM per
monetacy Pock with a-Oma®d@umfpeirntd atuarter
-0. 0109 after 3 Squmrltaarl,y, rdPsgpdda yi( weD wsd o(ctk)

and AShaweclkmall er effects on output and in
compared to GI epegr i acsl. Mi Blokivi n(2&Ki0) sugges
explanation of moderated response to AD sho

explanation is that after 1980s there is a s
credit mar ket s, and it iresul tesnoirmowisd erx pamcaeé
of the fishadow banking systemd meaning | endi

wi de access to creditstadantngi bhbethayi o san ainmcr
the sensitivity to transitorpendicpobmetehock a

monetary policy sh®%ck decreased indirectly.

I nterestingly, inflation and inflation expec
with the same direction, but inflation expecH
as in figure 3. This difference can be expl
expgedions is | ess volatile than actual i nfl a
actual inflation. As a possible explanati or
mentions that this considerable reduction in
t o mo npeotl a rcyy shock may be due to a better
expectations in the periods following Vol cker

18) Qur replication result®f Christiano, Eichenbaum, and Evans (1999) also present a smaller
response of inflation and output to monetary policy shock.

19 Gali LopezSalido, and Vallés (2003), Boivin and Giannoni (2006), Galiand Gambetti (2009)
and Boivin, Kiley, and Mishkin (200) show that the effects of dematyphe shocks on output
and inflation hae reduced since GM periods.
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Figure 4 Variance Decomposition (in

(a) Output lation

‘ 1777 ,‘
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S

S
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10 20.08N
, ., & N
Full sample Great Inflation ~ Great Moderation Full sample Great Inflation ~ Great Moderation
NAD shock % AS shock M-shock N AD shock % AS shock M-shock
Whereas, it is clear that the most dominant
price markup shock. As shown in Panel (b)

movements are explained by AS shock during C
role of AD shoehkhgtbegedasince its explanatory
ti mes strengthened from 7.13% to 20. 08 %, a

movements are driven by AS shock. The incr ¢
inflation dynamics ¢ ancrbeea seex pilnnaitnheed pbeyr stihset err
AD shock during GM period. I n the case of 1
on infli @ditotnl evafror all subsample periods.

4.3 Possible Sources of the Evolution of Exogeno@&hocks

A number of studies has tried to explain wt
shock on inflation and output is shrunk in (
section 3, Great Moderation period is represete
vol ati |l eomiacc rwarcioamb! e s, high information and
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sensitivity of policy rate to inflation stab
exogenous shock process. Consistent with t|
(2007) , Boivinn Ki2l0dy, , amdc dMiPamicir azi and Vu
suggest the innovation of monetary policy may
|l ess to monetary policy shock. I n this reg
hypot hesi s of anchored i,nf2@al0Opn Balklpecatnat i c
Mazumder , 2011) . Specifically, Bal |l and Maz

expectations ar-anchibrsedinsim¢é ytisdhot@80s and
the extent of responsi ve®hedsosweovfe ri,nfdoa thiioom t o
and Gorodnichenko (2015b) argue that this ct

smal |l er response of inflation to monetary s
ample empirical studi es, the sl ope of PC ha
structur al < heacnogneosmyi,n atnhde tthi s fact can be a
of monetary policy transmission (Carlstrom,
2013; Coibion, Gorodnichenko, and Koustas, 2
2015b) .

Third, Smets andi Wouapros EROBENbaCm, and Tr a
2018), Del Negro, Giannoni, and Schorfheide (
mo d e | with financial frictions can successf
response of inflation. nksard er n |at avnacrei, e t tyh eoyf
frictions such as hi gher credit spreads, h
adjust ment cost s, and etec in their NK model
inflation after GM period. Fourth, Smets an
staddaevi ati ons of exogenous shocks are sharyg
increases during GM period, inflation and out

l ead to the moderated effects of exogenous s
modest redpanse®nofanid output to exogenous sho

20 A betteranchored inflation expectation can be related to higher credibility of the central banks,
but this is out of scope here.
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| abor mar ket (Ll audes,e2paR01Pal wmndHehhirjvre,y |

measures of inflation expectations for firms
are suggested in related |Iiteratures.

Lastl vy, information stickiness subsequently
Moderation and it can be a source of modest r
t o exogenous shocks. Thi s idea is support
information motdiecki meesspoased of out put and in
during GM period, and most of all, it i s con

previous studies.

4.4, Counterfactual Exercises

Notwithstanding a variety of ptoatreynt i al sour
policy transmission being suggested, there i
is indeed the most i mportant driving force
policy shocks on inflation and outoput. Now,
in the Gneél ation period in table 3, we exami
woul d have occurred in Great Moder ation per
shocks, the persistence of shocks, the monet
i nf or mat i oinc kainnde spsr ihceevestt he same as the ones
Moder ation period.

Figure 5 presents the results of counterfact
line and red solid |Iine are not the result

mo d-emp lriesgponse of output and inflation to eac
GM period, respectively. The others are re
standard deviation of shocks, (1) persistertl
reaction fumdtironati amdag@idv)Orice stickiness t
the GM period for given all/l the rest of para

that the changes in the structur al par ameter .
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have contributed teospomee chfangetsputn arhdke i nf |
shocks. Surprisingly, this result clearly ¢
and price stickiness and decline in volatil:@
drivers of the small er oenf foewttp uatf ammodn eitnafrliya tpit
during GM period. For the output response,
monetary policy shock | eads the <cl osest resfi
during GM periods, and the duabusteéeckiness i
for mohatr ated responsetefresti pgt t hing in this
the change in the monetary policy reaction f
the effect of monetary shock, and further mor e
increased persistence of monetary policy shc
response, but rat her dramatically greater r
monetary shock. For inflation response, sim
in figure a5.e iMmheuahcmrséi ckiness parameters
period is the most i mportant factor for red
monetary shock.

Panel (c) and (d) present the counterfactu
Similar tmomnéttarcymwsmwoloifcy shock, the change i1
AD shock and dual stickiness parameter over
drivers in reducing the modest response of ol
Especially, when wepeasspmeambtedsabretieski mat
GM period, it produces al most same response
peri od. Whereas, unli ke monetary shock and

that the evolution of thetiedM ecverofGMSp srhio@ &k
is found to be significantly explained by 1t}
shock in GM period, while the <change in mor
substantially increase the size of the effect
To expwotrlee hoxpl anatory power of each shock
of output and inflation is changed by the cou
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variance decomposition. As presented in Pan
peri odds tsehnoccek, pneornseitsary policy shock woul d e
of output the most, about 37.31%, while if we
only 8.06% of wvariation in output is explaine
indicate that increase in the persistence o
explanatory power of monetary policy shocks
vol atilitypamakeofs naultlpeurt movement be expl aine
shock. Panel (dt)h aitn GIM gpuerrei o&d 6s wgpdeadti | ity o
stickiness parameters |l ead the closest vari al
as i n fiAwaer d4dngl vy, t he result of vari anc
counterfactual exercises suggests that empl c
parameter provides the most similar result o

both output and i nddraiti g nGN hpmdr iacd asalicrul fait geu

Figure 6 Vari ance Decomposition (in percer
(a) Output (b) Inflation
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