
1 Introduction 

Fluctuations in terms of trade have been considered as an important source 

in generating volatility and business cycles in open and relatively small 

econ〔1mi1es,where prices of import and export goods arc exogenously given 

in the wnr Id ma比例 and pass through rate is relatively high. The question 

of how日houldmonetary authority in a small open economy should respond 

to changes in terms of tradeう thcrJoreぅ lu出 h日＇nan important topic in the 

literature. 

This pap町 revisitsthe cl出討icalquestion in the framework of the so-cAllcd 

New Open Economy Mar:roeconomics, henceforth NOEM.1 In particular, we 

stndi出札討mallopen economy model, where households have mad田tpower in 

wage setting because labor is differentiated acrcss households. Moreover, w℃ 

叩了isidertwo types of wege setting: flexible wage-setting and predetermined 

we告かsetting;in the former environment households arc free to set wages 

while in the latter households havr to set wages in in a lvam氾

In addition, unlike most literalur℃ in welfare analysis《JfOJ》tin礼lmonetary 

policy in which linear quadratic and second order appr ximation 品目、 appli《，d,

2 a peculiar point of thi討 pap＜、＇ri討 theapplication of Rams<ey type analysis 

for optimal monrtary policy in日mallopen economy. Spec1自cally,in this 

Raimηtype approach, the Ram町 plAtmer(in this papぽ， the mon凶訂y 

ιrnt.hc 

《：haraι＇terizethe equilibrium in the private sector, the resource constraint‘ 

and characteristics of the economy. The Ramsey approach haR bern applied 

in the study of optimal policy in dynamic mo《Id向。fclosed cconorni朗 自Jr

instance, Chari and Keh臼e( 1999) with ilcxめleprices, Adao ct al ( 2003）札口d

Khan et al ( 2003) w仙 H凶 I叫川listiccompetition and nominal rigidities. 

A Ramsey type、appro削 h心叩 ha8b《ιmstudied in the context口fNew 

Keynesian small open ecnnomy models with the work of Faia and Mona-

1Th日 lit町 atnreh剖 grownvery fo,t aft仁rthe scmmal "nrk of Obstfold and Rρgc丑

(1996). Sec f，凹 instan田 Lane,P. (2000) aml S叫凶， L.(2001) for surv町S

2Thi回 approachis built on tl日 W旧 kuf R叫目nbergand Wood晶汀cl(19m) 
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celli (2006).3 In this paper, it is shown that home bias in consumption日a

SU伍cientcondition for inducing monetary policy makers of small open e＜、on-

omy to deviate from strict markup stabilization and have some degree of 

exchange rate st.abili~at.ion. The major difference between this paper and 

Faia and Mona叫 li(2006) is th川 Wぞ con討i<

' t1on and nommal ng1d1ty and <h討t.ort1on討 fromthe bhor rnιirk<、t L～＇iLhお《mie

srコec1白cationsin the utility function. we are able to solve for the optimal 

level of money supply as a function of wage and exogenous terms of trade 

and conduct analytical comparison. 

The findings of this paper is as follows: unde1 the free wage-setting en-

viromncnt町 monetarypolicy can not aliecL the reはleconりmyor money 1ポ

neutral in this environment as usual. By contrast.. the p1edete11nined wage 

cnvuonrnent en礼bl＜、sthe rnondary authority to iI11p<tc1 the、w,tlc《onomy

he日目、 welfareうcouldbe i111prnv＜冗I111川 na distorted flexible wage allocat1ons: 

and the optimal welfa.re does not dep巳ndon labor markc~t friction conditions. 

Nonethele間‘ theway to implement the optimal rnon巳tarypolicうyresponse、

depends crucially on the value of elasticity of substitution between trndabk、

goods and no山 ・adablegoods. Optimal money s叩 plyincre制 問 （deem＜附円）

with a fall in terms of trade when the el剖 ticityof substitution is greater 

(le拙） than onP. Moreover‘for the same terms of trade、thewelfare of house-

hold可 isalway凶 hi日herwhen the value of elasticity of substitution between 

lradablc goods aud noutr乱dable目。odsarc p;reatcr. 

Howeverヲ undera討I》ccial"'"" where labor HUJヰilyof household is ver、
巳lasticヨ 4ヲ W巳 findthat the Rams＜、＇YOJ》tirn礼lmoney討llj》plyiH indqicndenL 

from terms of trade iegardle討sof the value of el出 ticityof討nhstitut.ion. In 

other words, at the optimal point‘the monetaiy authmity utili男ぞ＂ thPprcd"-

ten日inec¥wage environment and supplies an extra amount of money to nndo 

the distortion caused by labor market" and let the goo11s markets円。h'efo1 

"In the conlexl of lwυcountr¥ 11叫 del'ee F，刷出1<lMonacelh (20°'1) 
"1Labυz di8・U＼】ility刊 1t.<'1"Sutility fu11c Uυn出 linearform. which can be interpreted as 

inrlivisiblc lahor 
5 Actually, monetary authority can rlo moreもhanundo the labor market ddortion by 



e旺icientallocations in response to fluctuations in terms of trade. 

The structure of this paper is as follows: section 2 develop日asmall open 

CCOl!OllりY model with labor market frictions; section :l discusses the flexi-

bk、W礼駅、 Hぅttingequilibrium while section 1 <111alyscs the optimal monetary 

policy under the predetermined wage environment. Section 5 condnclcs the 

paper 

2 A small open economy model 

明、 considera omall open economy model with tradablc sector and non-

lradali弘、 seclor.Thぞeconomyis small and open in Lhe sense th川 ittak＇ぞsthe 

fυreip;n currencyドricesof tradablc good討 andimported iuL,・rnwdiat巳 goods

出店I明、，n.It M礼 N＇明v K円・ncsi<1.nmodd as I.he、［,iborruarb,1 i村山、m,111ddri vcn 

and w<1gc is J泊円lei( 'rillltlC( i. 

In addition『 WC Ci川町dr、r礼ncconomv whc'rc' tlw govc、＇rnmcnt(in partic-

111".r thれ rnondバ.ryanthority in thi討 I川 pm)behaves opt.in凶 lyto山 xirn

the、lumsd1《ild『討札・dfarc、＂わ t.hcうR企Hll付《：y土tppr、〈〉礼ch.1寸h企1ti討 t.luうHam討eytyp《？ 

川 or't.ary at .hor 

con討traintand to the corn当trai日tsthat describe the equilibrium in the pr i、・ate
sector eじonomyand the predetermined wage constr乱int.

2.1 Firms-Productions 

2.1.1 Non-tradal》leGoods Sector 

Non←tradable goods arc、producedby a technolo~y that is the C仁ibbDりugl払写

lnndion of con 

l‘《）［［，爪マs: 
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where I is the amount of imported intermediate goods with foreign currency 

price PI exogenously given to this small open economy. Labor is differentiated 

ac1 oss households, which allows households to h乱vemarket power in W礼gc

setting. Composite labor is de且nedas follows: 
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where L( i) is labor吋11

of substituti《mb《うtw＇《＂＂】 labor、rarieties;the higherφis the more competitive 

lab《）I'Ill礼rl宝《~t i討 Asa result, the wage index is defined as: 
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where W(i）日 thenominal wage set by the household i. 

Therefor巳ヲ profitsof a non-tradable goods五rmare: 

日＝ PNYN WL  8P1l ( 1) 

Non-tradable firms maximize pro且tstaking the、nominalwage ~1/ awl the、

foreign currency price of intermediate goods PI as邑・ivcnand 8 is the nominal 

exchange rate. 

Non tradablc firm討 choc旧clabor to maximizes profitsヲ whichthe gives l回

the implicit lal川 rdemand as follows: 

l'_t:r_ f L ( i ）＼うf
W(t) ＝山一一l一一）L ¥ L / 

(5) 

U ndcr the competition market assumption about nontraded goods with 

free entry, the price of nontraded goods is determined as: 

~ wα（SPI )1α 
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whereι ＝（古）1α（~）α
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τ'radable goods 2.1.2 

E礼chhmrnchold in this small open economy is endowed with a且xcdamount 

!JT of tradable goods and the price of these tradable goods is cxogcnon討ly

determined in the international markcls. ¥Ve normali~c the、foreigncurrency 

pi ice of tradable goods to unity hence the domestic pri＜問。ftrnd>thle goods is 

口qua!to the nominal cxchan日CI礼t.cS and the ir日中rseterms of trade is equal 

to P1・

Households 

The economy corrnist.s of total measure unity households, each household has 

the白川ncprcfonmce. Real balances enter into the household’s preference and 

2.2 

the composite consumption index is a CES function of trndablc good討礼nd

non tr 出 1礼hie、広ood討whc、円、 theelasticity of substitution bet仇＇Ccnthe t川 T>type討

of good日mightbe di古口rentfrom unity. 

The utility function of the ho出 chold Mε ［ 0, 1] has the followi時 form:

川）三 ln(C(i))+ xln（学） ~ L(i)2 (7) 

現アhereC( i) 目 thecomposite consumption of traclablcs and non tradablrn, 

(8) 

出直nedby a CES form as follows: 

C三［(1 刊）午十（州

where 11 is the、elasticityof substitution between traclable and nontraclable 

go()(b山 l1 rcpr開 entsthe relative preference of nm山 adablegoods. M ( i) is 

the qn礼ntity。frnal balances or the amount of domestic money held by the 
household i. The consumer price in品、x(CPI) Pぅti川（、：fore

p = [(1 1)(Pr)1 e + （ゥ）（町）1 e］口
as: 
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The houBcholdヲhfac＜ラ→ thefollowing budget constraint: 

PC(i）十 M(i)= W(i)L(i) + M0(i) + T十 Syr+ II(i) 
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WhE刊 JV/0(i）目 theinitial arnrn川口freal h山

transfer from the government (the monetary au th川町ト川id11(1) de、山Im

the profits obtained from nontradable good firms.6 

The optimality of the household i implies: 
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。C(i)
The household i faces a downward sloping labor demand cur、・cgiven in 

the nominal wageりfa monopolistic labor日applycquaLi仙（5）町 therefore,

clq刊nd討 011whctlwr wa)!;C is frcdy and simultnneously開 torpr刷letermined.

If wage is flexibly set『 tlwoptimal wa邑CI討 cho刷、11出 follows:

( 14) 
ゆ ¢ i'vl(i) 

竹下）ニ＇I L(i)PC(i) = r7 L(i）一一1φ1  )( 

Whiln if wag《＇ispr《刊lckrmiu刊 lor＂ぅ1in adv礼nee礼sl{/P then, the eq 11at ion 

(5) determi 

恥1onetaryAuthority 2.3 

The monetary authりrityin this small open economy chooses tlw level of 

money supply 1¥!J after observing terms of trade P1 arnl w<ige、IP＇、 ifit is 

prccktcrmiuccl or sC'I in irdvamc. In the泊 meantime.the monetar>・ authmit、
also realizes w凡geis heely and sirnultarn＂川討 ly町民 oth＜、：rwisc.In either c；掛川町

the monetary authority tr凡ns長、r討伐IIgain討 frりmi出 ui日目 moneycq trnlly to a 11 

households as follows: 

(] 5) M(i) M0(i.) 

。Ia出 umethat e乱chmea"lfe of huu,chυld日ctthe same川 noun!of prohto 

。



2.4 Equilibrium 

¥Ve focus ou the syrnrnctri仁《＂luilihriurn、iuwhich: 

C(i）二 C,W(i）二iV,L(i）ニ L,f'vf( i）二 M町f'vf0(i) = Af0‘Viε［lL l] (Hi) 

Then the wa伴、日piation(ri) imr山出

YMP町

¥¥i ＝山＇＇~士特 v\iL=uY店、v (17) 

l¥foucy market clearing: 
λf 

PC= 
x 

(1宵）

Nontrnclable goods market clearing: 

CN 二 r:~ ( 19) 

These c川

f',,, ' ＂ ρ、＇ ' ";¥1 
WL士川（ニ）川町二白1（ニ）l u 

p x 
(20) 

Thi、hりuseholcll川 dget〔りustr乱intbecomes: 

PC二 lVL+Sy1 ）
 

1
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¥Ve可 now、proceedto consider the how wages are determined. 

3 Flexible Wage Setting 

First. we consider the山 sewhere wages are flexible or households are able 

to 肘 twage freelyア and丹imultaneously丹uhjectto the given downward sloping 

demand for labor in (5). The optimal wage becomes: 

I／φ wニ AfL
I )( （φ1) 

(22) 

トfotic<?that the cbstkity of suト.stituti白nbet札？刷苫nlabm vari＜，斗＇ti引討 φen

tenづu山 the羽アagedcte弘rmir

bet、wee、nlabor 旧 1出川 thelo恥FいIthe山削nalwa日cis. 

【

' 



Hence, the equations that desαihcs the、日p1ilibri11rnin thi討晶、xiblnwage 

setting small open 日 ouornyarc出 follows:

lvf 
1-'C = 

x 
PN可。NI

WL = a'"Y（ニ)1" 
I' x 

l'C二 WL+SyT

ηゆ
1¥ = w， 二一一一一~NIL

' x（φ1  ) 

Since CPI can be expressed as: 

I'= S'[(l ←1(f llυl工：

= f'N[b + (J ヴ）（三：）＇ θl己百 and: 
1 N 

' ＂「 A s 1 ' 11 ~ 
（）日二｜（）α（ ) Iー｜
N lκ w I'1 」

(12) 

(16) 

( 17) 

( 18) 

(2:l) 

(24) 

(25) 

In other words, I'，争Lare also a function of the nominal exchange rate S 

and wage level W, respectively. Therefore, for a given level of money snp 

Iカ M and terms of trade Pr, equations (12), (16), (17）司（18)will determine 

consumptionぅlabor‘wage,and the nominal cxchan駅、 rateC, L、w句 S,respec 

tively. 

Proposition 1 Under the flexible wage setting environment, money is 

川 outr，αIin this small opεn economy, i.e., the monetαryαutho門：tycαn notαf 

feet the ho'LJ.<eholds' welfaκwhich is howe開 γimpαctedby the teγrr1.1 of trade 

jfoctuαtions. 
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Proof: First. s山 stitutc(12). (18）凶o(17), we obtain: 

where.，リ士一旦旦一
～ x（φ1) 

Jvf wア2

r でて－；－ + S,1/1 
X ＂~J JVI 

1¥2 二 lvf2 （~ y1~） 
／刊 s¥ 1/2 

W=M（ニ 仰T-;:-;) 
¥X JVIノ

Second町 subst巾 tc(12), (16), (20), (21) i 

[1一白7
1+(1 1l ［~（長）α（占） 1 "r e 

。ヲ
二 XY1

A1 

(26) 

(27) 

Finally, subst山 tcwage TV from ( 22）凶o(23) we obtain 乱 町iuationfor 

ratio量制

[1 I 十（ 1 怖い（よYrti）－~＇＼＊)1-"r-e]
s 

二四TM (28) 

wh凶 impliesthat the ratio長isalways pinned down by the exogenously 

given intermediate goods price Pr・Aa result, when wage are flexibly set, the 

nominal exchange rate S is always proportional to the money supply level 

M in equilibriu日L

Furthermore, the utility of household can be written as follows: 

U =ln(C) + xzn（主） ~L2 二（ 1 刊）Zn （主）_ ~L2 (29) 

F¥"om (19), (21）、（22),the log of real balance当ln（菩） can be ex pr esscd品

ln（~）二 ln （予）－古川1 一山（守）1 。）

=ln （主）－ ~zn(1 一山［~（~－吋）守哨
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In addition, in this C町 iromncnt,from (18）う（22）う ti山 en

e瓦pressedas: 

L W 1 fψ s ¥ 1/2 
二二 1 ψ日T J 
'lj! !¥If ψ＼x f¥IIJ 

(31) 

Eqr凶 ions(25）可（26),(27) implies that house！叫dうsutil町 orwelfare is a 

function of fr, Iう可 l悶en亡

is sho鴨＇11above that長isa function of P1. 

Therefore. we can conclude that under the且cxihlewa且cscttin)!; environ 

ment. monetary authority um not礼ff町 tthe、utilityof hon刷、hold,J.C.町 111011<、y

is neutral for this snmllりpr、Il('C:OIHHilY. T弘、 honsdroldゲ welfa問 lil（川Ill！》ld"1y

affected by the movement of問。genou討 t円 msof 1.ra.仇 P1.

Notice tlMt the、hem出、'11oldwcdfarn depends on parameterφthat repres＜ふnts

the monopoly power of labor supply. The more competitive the labor market 

is （！時herφ）the hi巴herhems巳holdwelfare日

Although for a given money supply Af. the CPI always increases when 

the inverse terms of trade n goes 叩 R r~quation (24) implies that the nominal 

exchange rate S can appreciate, depreciate or stay constant for 0 > L （） く L

or e = 1可 respectively. Intuitively、whentradable gc〕odsand no日 tr削 lahl《ヨ

巨ood日aresut》sti te ( () > 1）う剖il日ere＞泊Cin in中ort.cclintc、rn

Pr in【luceshigher且ontr副:!ablegoods pricesうwhichmakes consumers demand 

more tradable goods, hence、lcaclsto <Ul inc:ru出cin domestic currency price 

of tradablc goods that iぉt.hc討arncaH nornin礼lcxc:han)!;e rntc in onr modd 

S. Dy contrast., when nont.radabk gc附 dぉandtradablθgood ar巳cornplerrwnt.

i.e. I。く Lan incr刊lS巳 innontr adable呂oodsprices induced fr om an incr間関

in imported intenmediate goods foreign currenぞYprice lead行 tol剖 Sden1ands 

on on both nont1 adable and tradahle goods‘hence. nominal exchange rate りr

dome尽ticcurrency price of traded goods S falls. ¥Vhcn tlw nominal exch札且ge

rate S falls. the douwst.ic currency pri何 ofintermediatぞ日oodsSP, beeりlllPS

less expensive and whc11 (} = 1う thel.W(J cf！トc:t.討 canedcac-h other ont '" I hat. 

巳ventuallynominal cxclrnn日Crate S nnぐh礼ngcd.

Figure l ancl 2 show t.hc、response出。fthe、nominalcxch川 igeI川（、 s『 CPI

P町 compositec:onsnrnr此10nC, and川nployrnc、：nt.wla:n there川＇.＇eflnc:t.rni.tions 

111 



in foreign currency price of int巳Imediate呂ood；昔 Prund《うrB=L5仙11《l（｝ ニ（））i.

r附 pe仁tively. It is shr〕玖m that when乃 gc附 up『 t九H

札7凶 0く 1( (} > 1). The reason is that when P1 gc附 up’the110 

巳xchanp;erate or domestic price of tradable goods 8 incr巳aぷeswith (} > 

l司 heう11《：《九 hmrn《，}i《ii《1討＇ increases. Since CPI rise比 hou州、hold凶 cansubstitute 

con討nmption wi t,h lei日irehence supply l仁討slabor. In cont.rasL if (} く 1, 

8 fall討， hou開 hold討 incomedeer印刷民社icrdorcwhc、：nmoney sn pいlyis kept 

fixed. households need to supply more labor to corn1附 n出it.cless incmnc from 

the tradable endowment. 

Figure 3 presents the response of welfare when there a1 e fluctuations in 

intermediate goods price. vVelfare decreases with an incre乱sein Pr regardless 

of the relative、alue of () to l. However町 welfareis always higher for IJ > 1 

cornpan:d to t.hc同 meP1 under (} < l case. 

4 Predetermined Wage Setting 

N＜川町、～eco11sidcr the白山出cwhere wages are predetermined司 i.e.,wages are set 

l円＇I川刷、：ho！山山礼山山：c.¥Ve、心且肘 a(sym日1etric)equilibrium. given pr問

。fimport＜光Iintermediate日ooclsP1, endowment :Y-r, initial money holding」Mo,

パnda mon《、t旧、v rul 

of pric、es{ ¥l・アp『SPrv, P｝討1lけ、hthat.: ： 

l. Hot附 holdsset wage‘WP, in advance: 

2. Finns maximize profit町

3. Households maximize their utility over cons11m1北ionand real lml川 lCCS

出ubjectto ex post budget constraints: 

4. The monev market clear円

凡f＝凡lo十 T (32) 
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5. The nontradable goods market clears: 

Y,y二 CN (33) 

U ndcr this predetermined wage問 ttingenvironment, equations that char-

actcri~cs cqmlibrium are削 follow日

M 
PC二

x 
p" , ,,M 

WL＝αγ（コ）l " 

p x 
PC一一 WL」ヤ Sy'}

＼￥ ニ WP

these equations then imply 

( 12) 

(16) 

(17) 

(:34) 

With predetermined W", from this equation weりbt.ainthe nominal c、x

change rate S as a function of money supply lvf and the price of import＜、：d

intermediate goods Pr or the inverse of terms of tr刷 le、出五Jllow討

S二 F(M：ぅWPうfう） (36) 

Then with the nominal exchange rate or price of tradable goods, S, 

known, we can sol vc for other pri《《ぅ lc:v•οls such a弓 PN、P;and from the money 

market clcarin日《ond1tion,we ohtam the level of consumption C, which in 

turn give可 CT,CN旧 idemployment £. 

Proposition 2・Ina smαll open economy with the predetermined wαμ 

setting, money supply canαfject employment and the nornino.l wrdwngc mtc 

isαn inc問削ingfunction of money 山 pply.

lフγoaf:In the Appendix. 
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Therefore町 unlik巳underthe自exiblcwa伴、Hdtingenvironment where money 

is ncntrnL monetary policy can aficct employment, consumption, hence, and 

the honsehold's welfare when wa民同礼repredetermined, which is consistent 

with traditional Keynesian theories. 

Next司 weconsider the Ramsey-type problem for the monetary author-

ity，可 i.e.,the monetary authm ity chooses the optimal mornうysupply i'vf that 

maximi>ocs hou問 hold司swelfare subject to《りnstrnintsthat characterize the 

equilil江ii日nin the private sector economy and the predetermined wage level. 

Form礼lly,the monetary authority chooses M to maximize: 

snbject to: 

Jv[ 1J ? 
！日（C）十 xln( ) L乙

p 2 

]¥/[ 
PC= 

x 
PM' ,,M 

WL＝川（」ニ）＇ ＂ー
p x 

PC 'H'L十SνT

1¥=W" 

(37) 

(12) 

(16) 

(17) 

(27) 

Proposition 3 Theοptim.11.l money supply is proporliona.l to prcdeter 

mined叩αqeαndis 11 fo.nction of terms of tnαde. Ifο？ 

optimαJ moη巴U訓tpply1♂sponse depends on ll回，val似 ο•ff!: M 日間creasing

(deer.問 問1.g）川 ：thP1ザ（） > 1 (0 < l), J'v1 rcm.11.ins r:onstα川町hen() l. 

From (12）司（17)a吋（27),we can cxprn田 laborL剖

1 lvf 
L＝ーナ（ 81/T) 

Hp  X 
(38) 

Therefore, we can rewrite the planner's problem as choosing }vf to maェi-

IIllZ（~ 

Jv［ 円

Zn( ）一__'I_ーヲ（ Syr)2 
}' 2(1十χJwr2x 

(39) 

subject to 
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心山中］J'vl = y8yr 間

Since. 

P = [ (1 1)S' o ＋吋 01 ， ~θ ニ S[(l 1）十ハ心円1ii 仰

Let『s<knot引

s唱＂ r/¥ S 1 , i1・θ 
（ニ）l υ＝｜（）α（ l , " I 言 G(S)

ん lκ fVP h 」
(41) 

n
 

，、I
 

L
 P二 S[(I 1）トコ－11＇百

G(S) 
(42) 

ln the Appendix‘we show that unckr optimal policy‘the money supply 

AI arnl t,hc nominal exchange rate S must satisfy two following equation同

II ;'l,J 
I 2C:: Sy,) 

M x（χ十 l)Wp
／白"I ¥ 

J¥111－一一一一一－－＇－－一一 I = '. llT ¥ ヮ十（1 ゥ）C(S')J 、;d 

）
 

－
 

l
 

（
 

(44) 

RPwrite、（：H）出

H
U
 

北

p
l
 

y
－－U
F
 

）一’
E
i

一
＋
一
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一

γ
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咽
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ィー司ル (JS) 

Thi出店ive汚 e

ペ（xル ）
 

ぷ
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（
 

Substitute (32) and (37) into (:lfi). we obtain S川 functionof P1 川tclw,, 
as: 

[i -~·」＝~！Iぷ正司」（i i /1ト 1x－（弘司：）ゴ
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Not町山tl川 isca田 atthe 01 

p日med巾 W日 byPr and other pa1 am《＇t《うr討 D《：notethis func七ionaお H（乃）、

W《、 c,in writ L c: 

_El,= H(Pr) vv;, 
8=HネH(Pr)

Note tl川 H(I'1）山 incゐn、＂＇討ing( d 

(Iiく l） 

(48) 

Substitute (39) back to (:37）‘ we obtain the optimal mo町 tarysupply川

内 function of l》redeterminedwage and l『I・

(xyrH（乃）) 2ト川 ( 49) 

I＇日 i( 4D）‘ it M討tra

目礼ninc山 間ng( d刊 Teasing)fur川 ionof P1 when。＞ 1(0<1).

Proposition 4 At opt日孔alitリ， thεhov..wぅhold’S wε！fareもsindεpendεnt 

fmrn the pTeddenr!"ined閣時εl明 εland the lahoT m.田 kd.friction conditions. 

lfo11.sdwld『swelf，即ヒ isimpro℃ε：d upon thεdistoγ・tcd ftι：rihl《う四aqヒS巳llingalto 

cations. 

In other word討 pn刊lctcnninedwage setting environment providぐsthe 

monぞtaryauthority e廿帆寸ivctools to improve households' welfar巳 in仁りmpar-

i討on＼＼叫hthe allocations obtained urnlc、：rdistorted flexible wage envirom 1e11t.. 

Con同 qnently,at the optimal point, he川町、：hold＇討 welfareis iudependent from 

the、predeterminedwage level n・,, and tlw parnmc、：Lcrψthatrepr開 entsthぞ

fnctions of bbor markcl. 

刊川pmt

lll〔lcpcn《lentfrom巾R 七Iu、：n、：fore、 itI討sulficient to sho、、ザ thatthe、hon討（、：hold司S

utili 

l日



S山川itutingthe CPI's exprc剖 ionfrom (.33), l 

仁anhe、rewnttenas: 

U二（1切 ）ln(o/,) ~L2 

ニ（日）I in（主）古川1-1＋ユ）l ~£2 
L G(S) 

From (37), we can wr巾 ratio'if剖

2（χ＋l) TA/ ¥ 
(xur)2+4 （ず））

R川 i.11the defin 

仰）三［~（品）α（去）［ α］
Hence, employment can be exprcsscc! as follows: 

L二品（千内r)
2（χ＋ 1) ¥ 

(xurH（乃））2+4－「）？／

(5υ） 

(51) 

(31) 

(52) 

Tlwrefm eヲfrom(41), (42）司（32）う（43),I have、丹hownthat al opti1凶 lpo 

welfare is independent fr《Jiilth《主 predetermine、dwap;c le、vd礼ndl礼｝》mmarket's 

friction conditions but still affected by P1. 

Figures 4 and 5ト；howthe responses of money日l］中ly,the nominal ex 

change rate, CPI，《：ornpositeconsumptionぅlabor,and welfare of hou日eholds 

when there are世uctuationsin P1 with IJ = 1..5 and () = .5ヲ respectivcly. Like 

the flexible wage environme肌 whenP1 ris川 labordecreases (increases) w川i

IJ>l（（）く 1).

Figure 6 compares houscholc！ゲ welfarebetween two values of FJ: 1.5 and 

0.5. Like the case in flexible wage setting町 welfareunder () = 1.5四higher.

Figures 7 and 8《：omp出回 households'welfare betw目立Iflexible wage and 

predetermined wage under the same value of () for two c刷出（1.5a且d0.5). 

It is shown that wdfa問 underthe predetermined wag" s。ttingcase strictly 

16 



dominates the flexible wage setting《礼目、 In 川旬、，rwords可 predeterminedwage 

provides the Ramsey monc、t札ryauthority e什ectivetools to improve welfare 

upon flexible w礼gcallo口ltions.

4.1 A particular case 

In this subsection, I consider a parti《nlarc:，出cwhere labor supply is very 

elastic, that is the cli討 utilityof labor is linear 7 Formally可 theutility of a 

representative household can be expressed as: 

）
 

－
 

（
 

L
 

、、B
E

，，ノ
州
7
1

／’
i
＼
 

n
 

ν
へ

十）
 

z
 

c
 

一一一）
 

rノ (53) 

In this Cf se, by the same token. Lhc solnt.ion for optimal money supply and 

derived nominal exchange rate arc obtained出 follows:

zv

一p

h

一
W

、iノ
一

「

て

l
ノ

νべ
一
ー
欣
一
V
A

十
；
，
円
一
l
ナ

町一
一1

一S

(54) 

(55) 

It is straightforward that ex川、ptth巳 implicationthat the optimal money 

supply is inclq山 ndcnt.from P1, other implications of the previous section on 

the prcdetcrrnirwd wage setting hold. 

Corollary 4.1: Under theαssurnpl-ions !hat labo-r d-i.> ut-il-ity .;_, linear 11.nd 

・wa.gesαre predeterminedly set wαqe, the Ramsey optfrrwl m.orwy川 pplyis 

independent f「ornterm.ち｛ゲtrn.deβ航れL仰 ons.

To better nndcrstand the role of money supply, I rewrite the R孔msey

optimal mon《うysupply as: 

付l 、
l¥!l= ~一主WP 二［（1+x)H］［~¢W"] (56) 

7This kind of utility function can Le consiclerec! to r巳pre明 nt.the inc!ivisihle labor a討

Han問 l(1985) 
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The second part on the RHS is the、 amountof mom、＇Ysupply a吋 ifit 

would be conducted under the flexible wage問 tting"11vironmcnt. the lirsL 

part.、whichis greater than oneヲ iscalled the”multiplier Hy utili~ing the 

pre cl抗日mineclwage environment. the Ramsey monetary authority can sup 

ply a rclati vcly higher amount of money than he coulcl under flexible可＇age

sett inιby this multiplier‘、.vhichhelps to ovぞrcome not onlうy the distortions 

< a.11討（

tak巳討 advant凡g引 ofr肘alb礼lamゐ《L、inutility fnm tion (pr閉じntcdby parameter 

x) to improve house！刈d『Swelfare. 

Notice that司自neeemplo》rnentis increasing with rnorwy同 1pply.employ 

ment is also higher compared to flexible wage setting円wironrn刊 ・1tthat. i討

consistent with traditional Keynesi乱ntheori明

5 Concluding remarks 

This paper studie:,; the Ramsey type optimal monetary policy with frictions in 

the labor market in the context of a small open economy in respon同 toterm日

of t.rndc、fluct.uationswith Lwり typ＜百 ofw品目C setting. The paper show対 that

l江川lctcrmincdwa印、 settin品川1vironmcntprovid附 themonetary a11t.horit¥ 

（、百｛冗：tiv＜、 toolsto 11nprovc wdfarc upon d1討tortcdfl＜、：xii点、 wa郎、鳥川lin目礼lloca

ti on討， winch 1討 C口ns1st刊 1twith trad1t1onal K"yn《明lfllljlりintof vi《明マ ll川円、ver

th巳dimensionof monet旧 Vpoli℃y opPrations is crncially d＜、pend討 ontl日、 V礼lnい

of the elaeticity。f内ubstitutionbetween trndabl♂ and nontradabl＜モ goods

This paper off Pm some po制 ihleexten尽ions.First.引neethe moc!E'l i対日tatic. 

one時 canextend it to a d、・narniぐ行,vstemto enrich the 乱rmlysis.Second. the 

model .inst < ons1dcr討 tw＜りじxt.rcrnc< d.S<明 Jk、xib]yWi1民C 州、，uing and predet.er 

mined wage刷、：tti11日 tfo、：r<'forc.i11trndrn inμ; h＜、：t<:roie;cヨi川 )]JS in Wit日rsd tin);. 

1.c:. a frac:tic川 ofhou:,;ehold討 follnw討 ftexiblれ th"f，川11H、rsetting whil＜、 υther吋

havぞは1cky wage rn礼Yprovide fnrt her insights of rnonetm y polir、：yinthe ,;nwll 

のpeneconomy 

Third. one can also extend the modnl to the context of emerging ck、vel

l8 



oping economies by incorporating of incompl州、五nancialmarkets, financial 

℃onstraints‘and dollarization for further policy armlysi討
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Appendix 

Price of nontradable goods 

Under competition market with free entry, price of nontr adable goods is 

equal to the （日1山口mm）仁川 ofproduci時 O附日凶 ofno凶 adablegoods. 

subject to 

F.O.Cs implies: 

m.in WL十 SP1I

ALα11α ＝l 

w αI  

SP1 1 白 L

(57) 

Substitute this into production function, m、。l此礼inth巳demandfor labor and 

intermediate goods as: 

Y:v ／山＼1α（SP1¥1αY:v ／ α ＼ " ( Pr¥ 
二 I I I I I= I I l三， J (.ss) 

A ¥ 1α J ¥WI  A¥1 αJ ¥ , J 

Therefore, lhc price of nontradable goods is: 

I' ~vα （ SI'r )1α 
N 一三比一一一一一一一τ

, l 
(59) 

where K三（占）1α（士）＂

Irnplicit labor demand from nontradable sector 

Under competitive markd a同 lHil］》t.ionぅ日rmsin nontradable goods sector 

take I'N a日g附日 a且dcl 

r1 

max II= PNYN / W(i)L(i)di SI'II 
JO 
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ト AL''!1 "L = 

subject to: 

）
 

ハ
リ

ハh
り（
 

）
 

1
i
 

ρ
り（
 

F. Oαfor L( i) imply: 

。πθy＂θL＝ハニ ~V(i） 二 O
θL(i） ’δLθL(i) 

(62) 

Substit附 舎-dl!t;町 WCol山 inthe implicit labor demand出

川） = nf （乎）ず凡
Choice of CNぅCrfor given C 

Fm a given compりsiteconsumption C可 householdschりosc（ノ＇N,Cr so that 

they minimize the cxpcnditu日、 withgiven I'r, P,～ぅ thatI討

Pr Cr十 nvC'Nrmn 

(63) C' == [ (1 I) t ( C'r,t) ~ ＋哨

｝
 

（
 t
 

t
 

（
 

ハしJ
 

I
 

－
 －
 

s
 

F.O.Cs implies: 

CN 1 I (Pr＼θ 

Cr / ¥I'N) 

Subst.it.ut.c this condition back to cornposit.巳 con日umptionfunctio日ぅ 、入IC

obtain the 

Relations between lvf and S, l¥1 and L 

(64) 

We can iewrite (29）剖

[1一一位 。｜竺＝ Syr 
l＋牛:.:tl.／ ~I」τ ）＜＞（+ )1ーα｜ム Sα（1θ）J x 
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Let denote 
(l-1)rA 1 1 11θ 

~ I ( )"( )1α｜ 
y Lκ HIP P1 J 

then we can write above equation as: 

α

一口、J

C
U
一口
J

B
一什

仰一山T
 

Uυ 
V
A
1
 

，JA 司、 (65) 

T、hcrcfore

d1¥/T 肋（(1 附 （BS''u叩＋ [1十（1 ") α2(1一州町け（1サ
dS (1 什 十 IJSα（10) )2 

）
 

i

｝
 

｛
 

白〉｛
 

（
 Since白く 1,0く 1.<!c主f> 0. which inrnlics旦主＞ () 

dS t dM 

Employment.仁anbe expressed as: 

、、11
1／，

S
 

M
U
J
 

Yべ，41
 

－
 

／
t
i－－＼ 

L
一日
r

一

IX
 

－－
 r七 ( (j 7) 

Hence、

dL l I dS ¥ l dS ( dAI ¥ 
d厄ニ XJvP¥ l - XYrdM）三 xH1PdM ¥ dS -XIJr) (6持）

Sub討tit

dL νI dS ( (1 凸）一（1α)2十α［lー α（1 llJ] HS0(1 01 ¥ 
= I I (GD) 

dAf T¥1P dM ¥ (1一白十 BS≪（！ θi)2 I 

which is TH附iti vc si11ceα く 1,IIく 1.~ > 0. 
t 司 d•\I 

Solving for optimal inoney supply and S 

Sett in日theLagrangian function for I his optimal problemヲλisLagrangian 

1111111 iplicr: 

乙二川） ln(S) -~111((1 づ〉十市） 石元町（~

十い M[ l I I (1九州）

811r）三

(70) 
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Applying Kuhn Tucker cornlitionsぅ weobtain FOCs: 

占石λ同（~ 8ν1）入（1 石ポい（s))＝。

G'(S) 
＋ 一 + ＿＿＿！！＿可約（記 Syr)1 -iJ 1 7十前C(S)2

十λ（X1JT -A1 町（1 / )G'(S) ) 
¥A，，’ 11十（1 1)C(S)F J 

Ar(1 百 (1ごい（：＇＞）） ＝山

where 
θG(S) G(S) 

G'(S) ＝ァ＝α（1 0)-;:;-
fJs ラ

u日I叩 definit旧nof G'(S), we can rc¥vritc the condition (55) as: 

1 [i 什（l~i布川＋訂知戸（？伽）

(71) 

(72) 

(Tl) 

(74) 

十λ（XII lvl _':l'/(1 1)G'(S) ）二 0 I円）
¥A'/ b+  (1 1)C(S)]2 J ＇ノ

Cm 

solution討 for寸 i可v1う8:

土＝一＿!I_一三（竺 Sur) 
x(x Tよ）WP

(76) 

「山I l 1JYr lvf 11 ト一一一「（ Sνr) 
S l / + (1ーマ）G(S)J い「ぇ） H~ x 

(77) 

These 1'v1、SS乱tifythe condition (56）う hen川町 theydetermine the solution 

jVJ、月 ofthe maximization problem. 

（ブ（間以!erthe、casewhereλ ＞0司 thensubstitute、（37）凶，o(55), we obtain: 

/JTト _17_主主ョ （！~ Svr）十人（XYr ivl nマ｛l＿－：：：＿］＿）ι生）＝
λf (l+x)W，，礼＼ ［ づ ＋ (1－寸）G(S)]2J 

r( 1 ＂イ＼川（ l-"1)C'(S)L す（~ Sy，））＋入（x11r M ~） =0 
l¥!T x(x十l)tt,, x } ［ゥ十（i 1)C(S)j 

(78) 
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日山stit11te(54）出。 thiscquati＜則、 wehave: 

λ 白7 「
1+(1 1)G(S')lX/IT 

Af (l マ）G'(S) l 
1+(1 1)G(S)J 

(79) 

Notice that we are cons凶＂ ingthe C剖巴入＞ 0. a凶 substituteG' ( S) from 

(3向） into this equatio仏 weobtain: 

M白（1 e)(1 ゥ）G(S')
¥'.YT二一一

8 寸十（1 ヴ）G(S)

S山 stituteratio lvf / S from (37), we obt出H 叫 uationfer G(S）剖

1(1α） 
(S) = 

(1 1）［α（ i e) 1] 

(80) 

(81) 

Since‘Oく 1ぅ白く 1,/ < 1, the LHS of above equation i討 negativewhile 

G(S) i日alwaysI》ositive,he町民 thereis no solntio出 when入＞ 0. 

Simulation 

To sec how CPIヲ nominalexchange I礼t巳 S,optimal money supply，‘ and 

hons＜ぅhold'swelfare react when there are fluctuations of intcrrn日liaれ、 goods

price P1, I do some simulations. Firstヲ let乃 takeon valu《出 belongingto 

{0.1; 0.2; 0.3：・； 2.9; :l} w仙 uniformdist川oution.

Secondう forthe parameters to be calibrated. I H北 口 ＝ 0.6 so that the 

share of intermediate goods in production is 40 percent、whichis consistent 

with the estimates for intermediate imports of many literature in Asian. I 

also set寸＝ 0.5 for the reasons that nontradable sector are half of GDP. 

Thirdヲ Iconsider three cases for the values of elasticities of substitution 

bet.ween tradable and nont.radablc goods relative to unity, they arc OS 1, 

and 1.5. 

Fourth, I E耐 umcthat the coe白cientsof real balances x『 labordis-utility 

ηin utility function司 andproductivity in Cobb Dong］出 functionare equal 

to unity. 1 pick value of 5 for the elasticity of substitution between labor 

vanet1cs 

24 



F山 1lly，、 tocalc山山出il川川iS from (24), (38), I use Broyden's method, 

who刷、 Matlab刊id＜明日 providedby CompEcon Toolbox in Miranda and Fack-

lcr (2002). 
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