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Abstract

This paper attempts to explain the relative importance of monetary transmission channel to inflation of
passing the elongated shock to ths& premium for the case of Indonesia. How monetary policy should
respond optimally to the shocks, given the distinctive monetary transmission, is another objective of the
study. This paper shows that nominal exchange rate depreciation, triggered t®y/ gersstent shock to

the interest risk premium, worsens the state of the economy in short and long run. Such distinctive shocks
effect is transmitted through the economy that typifies inattentiveness of consumer price disinflation to
monetary policy tigtening. Such insensitivity is caused by high real rigidity, strong cost channel of
interest rate, strong cost channel of exchange ratetipaggyh, weak demarside channel of exchange

rate pasghrough, and weak aggregate supply channel of interest Thte.study suggests a proper
monetary policy response, which is the smallest interest rate increases within the feasible set of monetary
policy responses that the model recommends, to minimize the adverse effects of the shocks.

JEL ClassificationF41;E52; D58

Keywords: Exchange rate, Balance of Paymekiipnetary transmission and policy, Dynamic General
Equilibrium.

1 Introduction

Adverse &change rate shocks frequently mdonesia. Such particular shocksght
occurin terms of frequent one time shocksima more persistent way during a longer
period The arrency crisis that badligit the countryin 19971998can be considered as
a severe elongated shock to the risk premium thaalded the exchange rate and
altered theeconomp s d y n a mi c. Inealgable lessdshouldi be continuously
learned to pursueetter monetarymanagemenin anticipatingpossiblerecurrence of
such crises. Better understanding of monetatyansmision mechanism and its
conseqguence to monetary policy limitatiohsreforenecessary angorthwhile.

Cost channel of monetary policy hasenincreasingly exploredor the case of
developed economie®arth and Ramey(2001) provide empirical evidencefor cost

channel of monetary policipased on industry level datRavenna and Walsf2006
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shows that if nominal interestrate adjustmentlirectly affectreal marginal cost, then
interest rate policy directlyfgects inflation. They also show that any shock to the
economy with the presence of the channel will generate a-ofathetween stabilizing
inflation and stabilizing output gapgChowdhury, etal. (2006) applied a structural
approacho find thatthe estimated direct cogiffects of shorrun nominal interest rates
significantly contribute taheinflation dynamics irthe majority of G7 countries.

Existing empirical stulesson | ndonesi ads maeameiledaimr y t r a
Warjiyo and Juda Agun{P002 did not include costhannel of interest rate. However,
the study,which employed/AR method, foundiprice puzzl® in response to monetary
policy tightening Thisphenomenoris usuallylinked toeither VAR misspecification or
the possible existencef a strong cost channel ahonetary policy.As an emerging
economywith relatively low labour productivity,it is likely that capital accumulation
has beerthe main source of n d o n eusput gyr@wth.Hossain (2006) estimateal
CobbDouglas production function to find that capidcumulation accounts for 60
percent source of growth in Indonesia toe last forty years. It is in the spirit of the
Young (1992) paper that claimed that growth in East Asian countries was mainly driven
by high rates of capital formatio@ombined withhigherlending rateand lower wage
than those inthe advanced economypne can argue that capital shacea(p i t a | owne
income as a fraction of GDP) is greater thlamlabour shareThis argumenienhances
the importance oihvestigatingcost channel of monetary policy.

This study uses aew Keynesian dynamic general equilibrium modebhaimall
open economynvolving four domestic economic players, namely the household, the
firm-producer, the government, and the central bank, whicharttevith the foreign
economy. The modetharacteriezstheh o u s e h o | dnéhe-utilityofumetign and

thef i r mdbs constant elasticity substitution



and domestic and imported raw materlaterest rate policys transmitted to the new
Keynesian Phillips curve type of inflation through channels of aggregate demand,
exchange rate pasisrough, and cost of capitdlassume that thexpectation channel of

monetary policyis fully credible It correspond¢éotheag nt 6 s r ati onal pric
and perfectly credible monetary authority, which utilizes a sinmkrest rate policy

rule contingent to the state of shock. Shock to the interestiskipremium is applied

through a covered interest rate pamtgternination of exchange ratélhe model is

adapted and developed frooptimizing models with staggered wage and prgetsing,

which have been widely used in the literature on inflation and monetary policy

The model is employed tobserve the effect of short term persistent shock to the
risk premiumon the performance @h economy, whichs intended to be close tbe
structureandb e havi our of | nlteofatus ®fithis Stedy arectielativemy .
importance of monetary tnamission channethat passthe shock and interest rate
response to inflation andhow monetary policy should resporamptimally to the
particular typeand stat®f the shocks given the distinctive monetary transmission.

This paper shows thatominal exchange rate depreciation triggered by more
persistent shocks to the interest risk premium worsens the state of the economy in the
short and longrun. The shocks are transmitted through the economy characterizing
inattentiveness of consumer price disatithn to monetary policy contraction resulted
from high real rigidity, strong cost channel of interest rate, strong cost channel of
exchange rate passrough, weak demarside channel of exchange rate pdssugh,
and weak aggregate supply channel ofriest rate.

The study suggests proper monetary policy responsehich is the smallest

interest rate increases within the feasible set of monetary policy respihasdke

% See, for example, Ravenna and Walsh (2006), Christiano et al. (2005), Smets and Wouters (2003),
Erceg and Levin (2003), Woodford (2003), and Murchison (2004). The first two incorporated interest cost
chamel for monetary policy.
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model recommendgo minimize the adverse effects of the shockSther economic
policiesmight benecessaly complemerdryto the limited span of matary policythat
can in turn help strengthening the aggregate demand channe&trest rateThe most
important one is policiethat help reducing capital share bfh e e c @utpotenNd o S
consecutively could weakehe cost channel of interest rate.

The organization othe rest ofthis paper is as follows. SectioB.2 presents a
dynamic equilibrium model with prices and wage stickiness. Se&t®mpresents the
simulation scenario@arameter calibration and model solution. SecBdnanalyses the
simulation result. Section3.5 concludesthe study and infers some policy

recommendations

2 The model

This study extends the dynamic general equilibrium model usétliabarat (2007)

which is a variant of optimizing models with staggered wage and $seging that

have been widely used in literataren inflation and monetary policy. extend the

model byincorporating the interesate risk premium on foreigdenominated asset as

function of the ratio of net foreign debt to GDP. Then, the balance of payment block is
developed that results in the equations of current account, capital account, trade and
service account, and net foreign asset. Moredvagsume that the governmeaiso
collects the income tax on the capintal go
addition to the wagencome tax in the previous modehklso change the Cokbouglas

production technology wit a constant elasticity of substitution technologyatfow

| ower elasticities of factor | Therafdresidb de ma
enabés partial parameter estimatisfior some input demand equatiofish e model 6's

extension is described as follows.



2.1The household

The dynamicbudget constraint s expressed in domestic
terms as follows

R +M{ +B " +sB +Rk ¢ M, +(1+i )BT +(1+T.1)SB 1
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Sour ces of h o us e hnedme iosn sup@ying falboar sservicas e
(wages$, selling importedntermediategoods renting capital goods to the firroywning
firm (dividend) andselling the previous period slepreciated capital goodss well as
interest incom@n government borgland foreign asset

| assume thathe household net foreign asset gd@ion is negative(&H* <0),

meaning that the househatda net debtor of foreign assétfurther assume that foreign
investors require a risk premiunk, , for the rate of interesﬁ;*, of foreigncurrency
denominated loan they extend to the domestic household, so that
@+ E*) :(1+it*)(l+kt). Hence the principal and interest income from foreign asset is
(L+ic )+ 1)s B <O.

| follow Al-Eyd and Hall (2006)Murchison, et. al (2004)and SchmitGrohe and
Uribe (2003)in defining the countryspedfic risk premium &, , which is a positive

function dependhg on the net foreigndebtto-GDP ratio The risk premiumis also

c
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subject to a shock procesek, represeitng unf or ecast abl e change
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ko=Vie - 15+ (13)
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where V is scaling parameterB[H* is net foreignasset and e}k :Wke{fl +vtk ; vtk ~

(O,S,f). The equation says thairéign asset interesate risk premium depends on net

foreign debt, exchange rateutput and exogenous shock to the risk premiukm

increase irthe net foreign debt (or a decrease in the net foreign asegfativelyaffects

the ability of domestic resident to repay the dedh exchange ratelepreciation

increase the amount of domestic currency required to pay foreign debt and, in turn,
worsesthedomest i c resident éds abi Addclpingteal r epa)
income worsensthe e c o no my 6 s foc fopignb debt repayment The 1isk

premium onthe foreign debt is absent when foreign asset equals foreign debt and
negative if net foreigmsset is positive. The latereans that the domestic household can

enjoy a lowetthanworld interest rate for its foreign debt

From the maximization of household utility function with respect to labour supply and

consumptionwe canfind thereal marginal cost of workingf the form

1
EYNAGE P / ﬂ
qu :?afot G (aLyt) 8 (]__4)
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1- ¢,

The household rerstout capital goods to the firm witteal rentalrate of capital z,

which is obtained by combining the first order condition of utilityximazation with
respect tdhereal capital stock anthe nominaldomestic bonslas follow

n+d

= _hTa 15
2 =1 Efen (1.5)

Realrental price of capital thahe householdessor charges tthe firm should cover

realinterest ratedepreciation rate of capital atioe expected futurencome tax rate.



Real marginal cost of imports equals the real import price equation when prices are fully

flexible, which isthereal exchange rate divided by disposable income rate

md" =% (1.6)

Nominal exchange rate is obtained by combining the first order conditiotimeof
householdds wutility nlaexomnal dantesti@nd foreignt h r e s

bonds, which implies thecovered interest rate parity

a +i* 0
§ =ESug g1 4) (L7)
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Il n order t o obt ai n assetsnd fimanmciataecdunt Wwel cars fina

elaborate the equality of nominal budget constrair®) (iy substitutinghe firmds real

profit (P, =v, - Wl - pimy - z.1k.q), capital accumulation equation,

[ki =(@- d)k.1+iv¢], and the decomposition of real investment as domestic and
imported capital good$iv; :ivtd +imtkg). We canfurther substitutethe decomposition

of imported goods as finished goods, intermediate goods and capital goods

(imy :imrm+im°g+imkg), and takeinto account thatthe domestic output,y;, is
supplied tothe domestic household as consumption goodg),( to the firm as

additional capital goodsj\(td ), tothegovernment asonsumption and investment goods

(9;), and tothe foreign importers as exported goods ) Thesesubstitutions result in

th e h o u sdgranid reabbsidget constrainthat can be garrangd to get the

h o u s esheal findntial assets of the form

o

=N

N
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where QH Is the households real financial investment orhe governmentbondsand

foreign bond in period t, which is equal ttheir net real revenuesas exporter and
importerandasthe supplier of good$or governmentplusthe principal and interegteal

income fromthepr evi ous per i od o0 smin@isithe eeal indorael taxi nv e st
expenditure and changes in real money holding.

2.2The firm -producer

The firm produces outputising aConstant Elasticityf Substitution (CES) production
technology that utilizes labour, capital, and foreign and domestically produced
intermediate goods as productimput. The aggregate real output of the economy takes

theform

n

n-1 n-1 n-16p-1

Y =Bn (ALY 7 +agn (Ukey) " +aun(m™) 7 (21)
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wherea, ,ax,ay are labour, capital and import share, respectively, which are assumed

to be constant and form the constant retorscale technology of productipand? is
the elasticity of substitution betweéactor inputs The objective of the firm is to choose
the level offactor inputsthat maximizeits present discounted values ldétime real

profit, which is the deviation of total reavenues from total real cost.

s
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The employmentequation is given by the first order condition with respect to labour

demand

n-1
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W
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From the first order condition ahe f i s pnd@fit maximization we can obtain the

demand fothe importedntermediate goodsf the form

com _ du Wi
im" == (24)
P
The firmés stock of capital goods requirec

condition ofthef i1 s prodit maximization with respect tihe capital:

k = b By E Vi (25)

n

yA
The real marginal costof producinggoodsi s der i ved sfreabcostt he f

minimization problem in which the aggregate firm choaseslevel of factors inputs

that minimize the aggregatetal real cost, tc, =wl, + p{im{" +z_;k_;, subject tothe

CES production function (2) . The aggregate f innqdmﬁss reall

expresseds a function of real wagegalrental priceof capital real import price and

thelevel oftechnology of the form:

S 1
O n-1

o
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2.3The fiscal authority

Government expenditure is financédrough collecting ncome t ax on t he
capital goods | es s or 0 er,issumgabmebticandforaigwner 6 s
denominated é&nds. Theg o v e r n mominatdynamicbudget constraint is expressed

as

B +5B° +£RY + M- MSy = (1+i)Boy + @+ )1+ k.)sB +Rg,  (3.1)

where BG = BGH +StBtG* is the government revenue from issuing domesiands (

B[GH) andthe governmenftforeign debt(BtG*), t,Ry; is thetax revenue(M; - M;,)
9



IS seigmmrage revenueg; is real government spending, ang is nominal exchange

rate. The government realebt, which comprises its debt to the household and to the

foreign economth = QGH +qtbf3* , takesthe form

* 3 é- 6
0° = g + (L r 0B + @ ) kG fy - - ELE (32)
(; -

2.4The real net foreign debt and financial account

Therealletforeigndebtd:,is obtained fronhegbeehomesmrth ®@ 4

realbudget constraist Itis used to financtrade deficitand repayhepr evi ous per i

foreign debt.

di =(im - % /) + (L) (L ki g)disy (4.
The financial account (foreigrdebt flow), FA/, is the total of changes in the

government 6s net foreign debt and .Wédanges
can gethe national debt flovfrom the household arttiegovernmerd sominalbudget

constrankbyassuming that the government 6s do me

holding on government bond@BtGH = B[HG), that the foreign residentglon nothold

government domestidenominated bond, and the equilibrium of money holds

FA = (Rim - Rx/s)- [+ )@+ &2) - DB 42
2.5The goodsmarket equilibrium

The equilibrium of goods market is defined by resource constraint that etipgate

aggregate demand for outpwith the aggregate supply of outputXpof the form

1 n-1 1 n-1 1 n-lg7_1

C+ g +iVy +X% - Imy = LE('Atltd)7 +aK;(utk[-1)7 +aM;(imtrm) = (5)

vO?BQ?BQJo
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3 Simulation Scenario and ParameteiSetting

| conducta simulation by applying raeightquarterone percentage point positive
exogenous shocks to the risk premium equétidhe type, magnitude and length of the
shock are meant to resemble a moderate currency difiesobjective ofthe simulation
Is to evaluate the effect ;luchshocks on economic performandae particular the
exchange ratebalance of paymenand monetarypolicy responseBy applying one
single type of shock, it is imglitly assumed that othéinds of shocks are not present
and the economy is not pursuing disinflatidnalso conduct anetime exogenous
shock to theinterest ratepolicy in order to confm how the channel of monetary
transmission works

Table 1 exhibits the parameter calibrationThe discount factor of thdirm, the
importer andhe wage setterp, is set at unity. Fronthe consumption Euler equatipn
we get the steadstate real interest rate that equ#t® household rate of time
preference. Setting the real interest rate at 0.02 correspomls Household discount
factor, J, at0.98. The economyd6s st r ucanduforeoutpotfareout pu

assumed t@aproximatelyfollow current figures. The share of capital goods, labour and

imported intermediate goods in the aggregate output of the economy areaget &
5, a, =035, anda,, = 0.15.

Government spendirp-GDP ratio is set af ;= 0.18 and expoito-GDP ratio at
a, =0.28. Theshare of imported consumption good in total consumpting,,, and
imported capital goods in total investmern#,g, are both0.14. The share of

governmenb ond i n h o u sagd & hsduined equsls @5, and the share of

* Steadystate values and the simulation paths are solved by using GAMS software that ta@ploy
Generalized Reduced Gradient method of solution forlin@ar programming problen{Rosenthal
(2006),Drud (2006)
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domestic debt in government liabilitiedgy , is 06. The @atio of debt to GDP in steady
state is 20%.

Some parameters are estimated partially tivepostcrisis period using ordinary least
square methodAll data are adjusted to the same base year of 2000. Théirrgs

estmated equation of real consumption is (standard errors in bsgacket

Inc =Incy, - 0&88%2378 (In(L+r,) +In(0.98))

Where G, is the quarterly level of real private consumption afdis the real ex ante 3

month deposit rateReal money demand equation is estimated using Vdaland
nominal 3 month deposit rate as follow:

I =1.02154 Inc, - 0.008331%i
nm (0.00355 NG (0.00115 .

The eal exports is estimated using data of real effective exchange rate and index of real

GDP volume of six importing partner coungie

In x, =In(0.00019 - 0.0155 Inq, +2.8718 Iny,

(0.00020)"  (0.1958) (0.27309
Table 1
Model Calibration
Parameter | Description Value
J theltpusehol dés discount factor 0.98
b thef r md s, i mporterb6s and wage 1
S inverse of consumption intertemporal elasticity of substitution
265
r inverse ohominalinterestrateelasticity of real money holding 120
/ inverse of the real wage elasticity of labour supply 500
d depreciation rate of capital 0.01
n elasticity of substitution betwedactor inputs 0.3
ay capital share 0.5
a, labour share 0.35
ay importedintermediategoodsshare 0.15
a share of domestic countryds
M demand 0.00018
a share of imported consumption good 0.14
mcg
a.. share of imported capital goods investment 0.14
mkg

12



a ratio of government expenditute-output 0.08
g
a ratio of exportgo-output 0.28
X
h real exchange ratdasticity of exports 0.015
q degree of price stickiness 0.35
qm degree of import price stickiness 0.1
qw degree of wage stickiness 0.75
gW degree of wage indexation to lag inflation 0.9
)4 target of fiscal deficit ratio 2%
c degree of interest rate inertia 0.5
a, monetary policy response parameter very large
Q fiscal policy response paramater 0.5
vV scaling parameter of risk premium 0.00000001
A share of government bond in | 0.5
Acy share of domestic bond in government liabilities 0.6

As a result of the estimationissetthe real @nsumption intertemporal elasticity of

1

substitution ats ~= 0.0038, nominal interest rate elasticity of real money holding at

r 1=0.0083,real exchange rate elasticity of exports/at 0.015, and the share of

| ndonesiabds export in thea;,{:eOS)IS%.bchlibratme

the real wage elasticity of labour supply/atlz 0.002,due tolack of dataThis value is
much lowerthan the estimated elasticity in developed economies commonly used in
related research. This reflects a labor market thehasacterized by low real level of
wage income, excess suppdy labour and low appreciation for leisure tim&he
constant elastity of substitution between factor input is setrat 0.3.

The degree of price rigidity of domesticafyoduced goodsg, is set at 0.35
implying that he average time between domestic price adjustment is abeuand a

half quarters. Domestic price ahported goods is assumed less rigid ttlamestically

produced goods (g™ = 0.1), implying theaverage duration of import price is 3.3
months. In setting the rigidity parameter, | refer tesihess price setting survey for

|l ndonesiabs economy in Darsono et al

13
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prices stay an average of 4.6 months and that exchange rate changes ishpaggbd

to import price in the same quarter. Wage rigidity assumed atg"= 0.75,
corresponding to yearly nominal wage changes. However, the refference for wage

changes heavily base on previous wage inflation rather than forward looking optimal

price setting. This behaviour is reflected in parmngw that isequalto 0.9.
The coefficient of inflation feedback parameter in the simple interest rate rule is
set at a value that minimizes the present discounted value of dynamic welfare loss over

a hundred quarters after the shock. The loss function is symmetric of the form
L=EQ bLs((pt+S-p)2+(yt+S- y)z), where monetary policy makers have equal
s=0

preferences on both inflation and output stabilization. The inflation feedback coefficient
is contingent on the magnitude and extena shock to the risk premium. | search the
optimal policy feedback coefficient by fixing the interest rate smoothing coefficient at

¢ =0.5, reflecting equally backwardnd forwardlooking behaviour of the monetary

authority in formulatinginterest rate policy. Figure 1 showvise range of feasible

inflation feedback parameters when interest rate resporal§ ot ur e peri odods
gap. The figures show that the feasible sehefmonetary authority response to the risk
premium shock ig rising interest rate. However, the optimal response, which produces

the lowest inflatio effect and the smallest shaun output contraction, is the smallest
interest rate increases within the feasible set. The highest interest rate increase in the set

corresponds to the most nonoptimal response.
4 Simulation Results
4.1Exchangerate and balance ofpayment

Figure2 exhibit the responses to an eigfuarter one percentage point shock to the risk

premium.Nominal exchange rate contemporaneouspreciates as a response to risk
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premium shock, buits extent is lowered by immediataterest rate respons&he
exchange rate depreciates furthes @ne shock persistir eight periods withthe
existence ofa unitary expectation channel tiie nominal exchange rateThe rate of
nominalexchangedinally achieve a new, weakeisteadystatelevel when the nominal

rate of interest returns to and stabilizes at the initial rate, leaving the expectation channel
works solely.

The real exchange rataitially weakens againshe baseline level buis lower than
the depreciation of nominal exchange rdtehen strengthens athe relative price of
foreign to domestigoodsdeclines more thanthe nominal exchange rate depreciation.
The real exchangeate finally returnsto its initial steadystate level as the new
deterioratechominal exchange rate is offséty a higher new steadystate price level.
Real export follows the movement of real exchange rate in the absence of changes to
foreign demand. With a very loelasticity ofreal export with respect to reakchange
rate,real exportonly moves upby about0.003%. It then &lls below initial steadystate
whenthereal exchange rate strengtheeseraluarters aftethe shock

Following an increase in real import price, real import fallsabput 15%, much
largerthantheincrease of real exports in tearlyperiod of shaks. Foreign price value
of imports declines sharpignceforeign pricequartely inflation stays theame On the
other side, foreign price value of exported goods also declines accordmghe a
nominalexchange rate depreciates more than an inclieasal export and consumer
price The net effect isa huge jump intrade surplusexhibiting an inverted-durve
phenomenonl ndonesi abs trealexpers asduimportsio the period of
currency crisisjustify the simulation resultto some exnt in terms of direction of

related variabled-igure 3 shows thain the aftermath of currency crisis in 199%&hen
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nominal exchange rate depreciated by 1238a] exports expandetll.2% and real
imports contracte@.9%,resulted ir83%trade surfusincreases

The movement of outputeal import priceand consumer inflatiomfluence the
following cyclical pattern of trade accounReal mport reboundsas an aggregate
demand andutputrecoveredand real import pricé&ssensresulting ina higherforeign
price value of importsConversely, external demand for domestic goods decreases due
to the appreciation of real exchange rateading toa lower foreign price value of
exports Trade surplugiets back toward initial levelnd finally stabilizesn the long
run at aslightly lower level tharthe initial steadystate valueSome factors affect trade
surplus dynamic. Exchange rate depreciation affé@solume of mports more than
that of exportsince import price is less rigid thaime domestic pice of exported goods.
Moreover, mports plunges by significantly more than an upsurge of exptineshort
run owing to quitenigh import content in production structuia addition, real import
price elasticity of impodis higher than real exchangate elasticity of expostso that
the sum of the elastigitis less than unity. The last factor explains why Mershalt
Lerner condition does not holHence thetsock to the risk premiuraouldworsen trade
balance in the long term.

This result isin line with an empirical stug on Jcurve effect.Using a VECM
model on the quarterly data of Indonesia and its trading partners, Husman (2005)
concluded thathe 3curve phenomenon is not found time aggregate levedlata. t is
only found in the case dahe bilateral trade account with Japan, South Korea and
Germany. Howeverunl i ke t hi s mo d e khe supgestelhatttheo n 6 s
condition of Marshallerner is satisfedn t he over al l sampl e,
depreciation will increase thedonesia exports the longrun. She further found that

although the Marshdlerner condition is satisfied, the exchange rate elasticity of
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bilateral trade account is quite small. One percent change of real exchange rate only
increases export to importti@ by 0.37%.Different finding regarding Marshallerner
condition might imply an overestimatedorice elasticityof imports assumed in this
study.

Shortrun improvement ofhetrade account surplenableghe economy teeduce
its net foreign debtAfterwards astrade account surplus worsein the medium run
andat last stabibes below its initial steadystatelevel, the economyasto increase net
foreign debtcontinuouslyin the longrun.l n | i ne with the net for
service account deficit improves the shortrun then isgettingworsein the longrun,
diverging from initial steadytate level. Overall, deficit current accouessensn the
shortrun becausea bettertrade account surpluss enhanced by smaller service
account deficitUltimately, arrent account deficibecoms stable in the longun at a
worselevel. The aurplus ofthe flow of net foreign debffilancial accountdecreasesi
the shortrun, then increasesin the mediurrrun andreaclkes a higher steadgtate
surplusin thelong-run.
4.2Demandfor and supply of input and output
The agregate demand channel of interest rate policy works through exports,
consumption and investmentConsumption drops offcontemporaneously ashe
expected lower future consumption outweighh small decrease ithe current real
interest rate.lt further decreases in several more periodsthesreal interest rate
increases in the following period&/hen real interest ratdosely approaches its initial
steadystate value in the loAgun, consumption stabilises at a higher new steshale.
The very small intertemporal consumption elasticity of substituiombined withthe
unitary elasticity of current consumptiomith respect toexpected future consumption

explains such consumption behaviour
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When the shock to the risk premiumshihe economy, demand fahe stock of
capital goodsto be utilized in the next period, fall&xpected weakened aggregate
demand in the fodlwing periodsis behind the firm decision to ration its capital stock.
This is often called athef i r mds bal ance sheetaggedgaennel
demand A stronger external demand for domestic goods and domestic demand for
domestic intermediatand final goods dampen the contraction in investment demand
The net effect isa fall in aggregate demand for domestic outputhe wake ofthe
shock Thus, exchange rate depreciation triggered @yemporary shock tdhe risk
premium iscontractionaryto output.

Demand for otherfactor inputs dropsas well As import price is less rigid, a
depreciated real exchange rate leads to a more expensive real import price. Combined
with a contemporaneoulewered aggregate demand, thasrongly discourages demand
for imported intermediate goods.

Employment falls becauseit is more affected by a much weakened aggregate
demand than by a slightly more inexpensive real wadps result is caused by the
unitary elasticity of wage with respect to reatput and low elasticity of labour supply
with respect to real wage.
4.3Costs, Prices andInflations
A squeezedabour demandorings downward pressure othe real marginal cost of
working. On the otheside asthedemand for consumptiathecreasesleisuredecreases
as well henceéncreags thesupply of labour and psta downwardpressure oithe real
marginal cosbf working. Sincenominal wage is quite rigidnd highly indexed taits
past inflation nominal wage is not responsive to changeth@real marginal cost of

working resulted fronimmediateadjustment irconsumption andutput.
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Real wage declirebecauseoutput pricegoes up ands more flexiblethan wage
Therefore, the immediate domestic inflatikmsponse t@ lower aggregate demand is
decreasing.In the following period of shock, investment ssatb increase and
consumption get stronger, causing upward pressutteet@al marginal cost of working
and wage inflation. Real wage is still below the initial stesidyeleveltemporarilydue
to amore flexible output price than waggherefore, throughout the shocks period, the
inflation response toa higher aggregate demand decreasing.In addition, 1 is
interesting to see thath&n interest rate rises in the abseatether shock, aggregate
demand channglnfortunately passes thénterestrate hike to anincreasing domestic
inflation (Figure 4). The explanation is that,saoutput shrinksdemand for labar
weakens hence reducing real marginal cost of working. However, the resulted real wage
flexibility puts upward pressure on domestic inflation.

Low real wagerigidity resulted fromhigh nominal wage rigidity andow prices
rigidity suggests a high realgidity. It shows low willingness of individual firm to
change their relative price in response to a changeeah output resulng from
variations in realaggregatedemand A larger real rigidity corresponds ta greater
consideration on competitor pricesprice-setting behaviour: when real rigidity is high,
each firm wants its price to move more closely with other prices (Romer, ZB&R.
| ndonesiabds business price s eedthdtthegostsur vey
basel approach is the mostidely adoptedrice setting strategiesnong manufacturing
and trading companiesh@& findingcan justify the presence of price rigidities. It reflects
thef i r mébs reluctance to changeThepsurveyalso when
foundthatb coss phriable profit mar ginexd mostnd & c c
price setting methods used in manufacturing and retail fiwhde dmarket conditiod

Is not the important factor in price setting polidhe survey results can be interpreted
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asthelow nominalpricerigidity in response to cost changes &igh price flexibility in
response to changes in competitor price. The latter naelaigh real rigidity, which isa
high real price (rdative price) rigidity in response to changesréal outputstimulated
by alterationin aggregate demand

The risk-premiuminduced exchange rate depreciatias pasedthrough to
domestially-produced good#flation using three tlamels First, direct pasghrough
via the cost of imported intermediate gagavhich hasanincreasing effect on domestic
inflation. Second,indirect pasghrough via demand for importedctorsinput, which
hasa decreasing effect on domestic inflatiorhird, indirect pasghrough via external
demand for domestioutput. The latte has adecreamg effect ondomestic inflatioras
well sincean increase@éxportsput smallupward pressure ate rigid wagethus with
less rigidoutput price caugsa decline in real cost of employment.

A direct costpush passhroughof exchange ratéo domestic inflationstrongly
dominatests demand sidpassthroughbecause o$everalfactors First,a high import
content in production structure. Secordyerylow real exchange rate elasticity of
export. Third,a high wagerigidity, which means #ow aggregate demarelasticity of
wage inflation. Fourtha low real import price elasticity of demand famported
intermediate goodsThe pasghroughto consumer inflation is even highes it is a
combination of net cogtush passhrough to domestic inflation and direct cgstsh
passthroughof imported consumption goodts consumer inflation

Large weight a the cost of capitareflectsa strong cost channel ahterest rate

policy, which gives arupward pressure to domestic inflatidh.amplifies he strong

® Romer (2006) explains that, assuming the stylized aggregate demandliawyveIn M - In P
(where M reflects factors that shift aggregate demand)yeherigiditiesexpressiorfor the

representat —'mmdmizihgirdatineﬁpdce,hﬂrpig-f Nk =7Iny, implies
INP" =7InM +(L- ) In P, where high real rigidity is indicated by lofv.
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passthrough extent ofrisk-premiuminduced exchange ratelepreciationto a higher
domestic priceHowever, a lowered real interest rate in the first period of shock helps
dampeing a rise irdomesticinflation asthereal marginal cost of production decreases
in that period.

4.4Tax, interest rate and money

As a consequence @flesser aggregate demaritle government fasea reduced tax
base and a higher interest payment on the existing @ebs,the fiscal authority needs
to raise the tax rate and increasiebt financingto keepits consumption expenditure
constantamid pressure frona rising primary deficitSincethe tax ruleresponlsto the
primary deficit, a higherdebt interest payment has nstrengtheningeffect on tax
increase Accordingly,government debt is sustainable i economy neeada longer
time to bring down the government dédtvard its initial path.

An increase irtax rate hasa tiny effect in dampening down the inelastic labour
supply, causinga slight upward pressure onthe real marginal cost of working.
However, is passthrough to wages in a much smaller magnitude sintke wage is
quite rigid. As output price is more flexible than waglee immediatedomesticinflation
response t@ higher interest rate through the aggregate supply chafinelerest rate
policy is decreasingout exceedinglyweak

The nodel recommends the central bank to rgiee annuminterest rataup to the
level that isl.34 percentage poistigher thartheinitial ratein one year after the initial
shock It then needs to be lowered bstlays above the steadtate valuedor nine
guarters before finally stabilizes around the initial rate of 7%his interest rate
response still results ia one percentage point peak jump of yearyear consumer

inflation.
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The response ahterest rate manages to ease itif@ationary effect of exchange
rate depreciation. It is unable to eliminate the eftécthockdue tostrongcost channel
of monetary policy, strong cost channel of exchange rate depreciatioigrest
smoothingpurposes and minimization of both outpund inflation variability from their
target.Real interest rate is below steaghate in the first period becauar increase in
inflation is greater than dase ininterest rate. As nominal interest rate increases further
by more than an increase in comgr inflation,the ex ante real interesate starts to go
up temporarily up to a level that 128 percentage poistabove the initial steadstate
rate of 2%.

It is important tohighlight the impact oimplementingnonoptimal monetary policy
response, wch corresponds to the highest interest rate increase among the feasible
response parameter. Figuwashows thasuchpolicy responseesuls in aworse state of
the economy iboththe short and lonrgun: a highernominalinterest ratemnore volatile
real interest ratemore volatile domestic inflationhigher output contractiorand
variation higher unemploymentnore depreciated exchange rdtigher moneyhigher
net foreign debtiowerlong-run trade surplus, and more volatile fisdeficit.

Both simulationsrevealhow strong the cost channel of monetary poigyThe
interest rateise results in upward pressure on domestic inflation thrcargimcreased
cost of capital, which is further magnified by increased inflation stemmdtbm the
aggregate demand chann&he only source of downward pressure to domestic and
consumer inflation is a decreasing real cost of importing goods caused by appreciated
exchange rate in the economy that features a more flexible import price than the
domestic price and high import conteAt.strong cost channel of interest rate policy,
more rigidwage than output price and high wage indexation to its past inflation account

for the inattentiveness @bnsumer pricéisinflation to interest ratecrease
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Macroeconometric model of Bank Indonesia even predicts a weakeer of
interest rateighteningin combating consumer inflation. It suggests i percentage
point increase ininterest rate can only reduce consumer inflation by around 0.06
percentag point. The differenceof the empirical findingwith the simulation result of
this studymight be explained byhe model limitation.In this study, he simulation
modeldoes notakeinto accounthe asymmetric price and wage rigidity, in which wage
is pefectly rigid downwardand prices arstickier downward. Nominal exchange rate
response to interest rate changes maggtbe asymmetricso that real import price does
not decline that muchMoreover, he moded smplied assumption ofull central bank
credibility leads to a strongreactionto interest rate changes among fnee setteswho
behave fully rationally in theiprice expectation.

Real money demand, which isetcopportunity cost oholding money bygiving up
both consuming goodsnd having return on moneYalls off in the shortrun and
achievesa higher steadystate value in the loagun. The immediateresponse is not
owing to theinterest rateise but rathersimply follows the pattern of real consumption.

This is due taa high real consumption elasticity of real money demandsdfr =2.2

despitesmall changesin consumption On the other hand, low nominal interest rate

elasticity of real money demarfd/ » =0.0083) dampes down the effect ofelatively

large interest rate increas@ herefore, a weakened demand for consumption goods
strongly lowerghe demand for money holding.

The shortrun fall in the real money demand is less than the increas¢hén
consumerprice. Therefore, wherhe central bank resnds to the risk premiumshock
by raisingthe interest ratenominalmoney supply has to be higher to clear the money
market.In this case, the direction of money and interest rate isradiotory in the

sense that monetary policy is tight in termsrdérest rate but loose in terms of money
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supply.However, n the case o&ninterest rate policy shock witthe absence of other
shocls, in which a ondime increase innterest rate permandytiowers consumptiona
oneoccasion interest rate tightening corresponds @opermanery lower money
balance.

Table2
Correlation between currency growth and interest rate

Coefficient of correlation
Period 1-month SBI rate 3-month deposit rate
1990Q11997Q2 -0.33 -0.65
1997Q31998Q4 0.84 0.42
1999Q12007Q1 -0.13 -0.28

Table 2 shows thdheinterest rate became positively correlated ilitd growth of
currency during the currency crisis. Howeviie relation was partly due tomassive
increase of liquidity support combined witHarge increase in interest rate. Moreover,
Figure 6 shows that an increase (a decreas®ank Indonesia interest rate policy (SBI
rate) which is positively highly correlated withchanges indeposit rate,does not
necessarily slow down (speed up) thhewgth of currency in circulatioover the post
crisis period The negative correlation between interest rate and the growth of currency
weakened dung the period as shown in Tahk Since moneygrowth and policy
interest rate @uld move in the same directiorthe tightening or easing stance of
monetary policy shouldtherefore only be represented and clearly communicated by
interest rate policy.

5 Conclusion

This study found that, even in the presence of monetary policy response, a nominal
exchange rate depreciation, triggeredaliwo-years shock to the interest risk premium,
causes theconomy to suffer in the shemin from a higher inflation, lower output,

higher nominal and real interest rate, higher import price, higher cost of capital, lower

24



investment, higher fiscal deficit and debt, higher tax rate, and higher unemployment.
The shocks wilevenbe wase for the economy in the lomgn. It is charactesed bya
weaker nominal exchange rate, higher real import, lower expamiport ratio, higher
real wage and lower employmeahd worse balance of payment (higher import, lower
trade surplus, higher current account deficit, higher capital inflow, inogeaset
foreign debt, higher but decreasing government dedtwever, a appropriate
monetary policy response, which is tkenallestinterest rate increases within the
feasible set of interest rate responsésuldmanage toeducesuch adverseffect.

Suchpropertyof shocksoccursbecause othe weak responseof disinflation to
increases irnterest rate policy, which stems from the combinatiohigh real rigidity
and a strong cost channel of interest ratand exchange rate passrough Both
aggregate demand channel of interestsratel demandide channel of exchange rate
passthrough haveaweak effect on inflation

Some policy implicationsnight be appropriateSuch characteristics of monetary
transmission complicatan optimal monetary plicy responseThe central bank might
be better pursuing lower demandinducedinflation whenadverseshock is nonexistent
or in the presence of favourable supply sho®bendisinflationis successfulinterest
rate canin turn, beoweredandfinally helps redue thecost channel of interest raaad
strengthertheaggregate demand channel

Since the exchange rate shocks and-pash shocks frequently harm the economy,
other policies are necessary to complement monetary policy that can in turn help
strengthen the aggregate demand channel of monetary policy. The important thing is
that the cost channel of interest rate needs to be weakened. It implies that the proportion

of domestic income that goes to capital owner, investor or lender, should loededu
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Production structure switching, by increasing labotgnsive goods producers, could
be a proper industrial policy to help reducing capital share of output.

Other possible policies are the ones that contribute to the reduction of cost of
capital. Ths model and its simulation result are unable to suggest such policies that
directly reduce cost of capital, as the absence of the bank lending channel implies the
equality of central bank policy rate and bank lending rate. However, when the channel
exists policy suggestions that encourage th
marginal cost and profit margin might be able to reduce the cost of physical capital.
Other policies are the ones that help cut the nonmonetduged inflation, which in
practce, will indirectly reduce cost of capital for a given real interest rate and spread
between lending and deposit rate. In the modelling framework of this study, the success
of such policies will directly decrease both lending and policy rates. Giventibat p
equals marginal cost plus profit margin, such policies are in the form of (i) reducing
nonmonetaryinduced marginal cost, (ii) decreasing profit margin, and (iv) enhancing
profit margin flexibility to cost increassNonmonetaninduced marginal costvhich
is not modelled in this study, might take the fosfrmarginalc o st of 6ée'xt er na
and other determinants of marginal cost that are not included in marginal cost equation
(eq. 2.6).

Finally, it is importantto addresghe model limitatiors that should be taken into
account when interpreting tremulationresult for policy purposes. This model is still
deficient inits bank lending channel, implying the absent of lsaankd that the central

bank is part of the governmenthe othercrucial point is the moddk less realistic

® The price of domestically produced goods can be set as nominal marginal cost multiplied by gross profit
. d . . d d d . :

margin, P =MC" 1+ /), in whichm¢® =mc™™ +mc™™", wheremc®™ is monetaryinduced

real marginal cost, as in (2.6),10dnm is nonmonetarynduced real marginal cost arfdl is net profit

margin.

"Cost of oOexternal |l abourd is the extra cost firms
persons who are not the firmdbs employees or do not
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assumption of symmetric nominal wage and prices rigidities. It would be interesting to
find out how the economy reacts in the presence of lasnknancial intermediary
Finally, it would beusefulto assess the real ettt of monetary policy under asymmetric

prices and wage rigiditie3.his could open opportunities for further research.
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Appendix

A. Figures
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Figure4 Responses to orguarter one percentage point shockterest rate
(percent or percentage point deviation from baseline initial stetzdy)
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Figure5 Effect of the optimality of monetary policy resporieegisk premium shock
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Real Net Foreign Debt Trade Account Surplus
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Figure6 Direction of interest rate and growth of curremecyndonesia
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B. The steadystate equations
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