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ABSTRACT:  In  th i s  paper  r+e  ana lyze  a  c lass  o f  none ta ry  po l i cy  ru l "es  tha t
p rov ide  comp le te  i nsu la t i on  fo r  l a rge  econon ies  f ron  fo re ign  rea l  and
mone ta ry  d i s tu rbances .  The  ru le  requ i res  the  cen t ra l  bank  to  f l oa t  t he
exchange  ra te  and  manage  the  i n te res t  ra te .  I n  pa r t i cu la r ,  t he  i n te r€s t
rate is targeted in such a way that the domest ic excess denand for noney is
i ndependen t  o f  dones t i c  i n te res t  ra te  va r ia t i ons  tha t  may  resu l t  t r o ! ' ,
f o re ign  d i s tu rbances  t ransn i t t ed  th rough  in teg ra ted  cap i ta l  marke ts .

The paper focuses on a combinat ion interest rate and exchange rate
pol icy because ne recognize that there ar€ trro channels througb which
foreign i l is turbances can inpinge on the donest ic economy. These are through
co rnnod i t y  na rke ts  and  cap i ta l  marke ts ,  To  success fu l l y  e l im ina te  such
disturbances the central  bank needs t l ro instrurents.  These are purchases and
sa les  o f  dones t i c  asse ts  and  fo re ign  asse ts .

Under almost al l  c i rcunstances the insulat ing pol icy is found to be
subop t ima l  i n  t e rns  o f  i n in in i z ing  the  va r iab i l i t y  o f  d .ones t i c  ou tpu t .  Th i s
i s  t rue  because  by  i nsu la t i ng  the  domes t i c  economy  f rom fo re ign  d i s tu rbances
the central  bank forgoes the opportuni ty to export  donest ical ly sourced
a l i s tu rbances  to  fo re ign  coun t r i es .  Op t ina l  po l i cy  a lmos t  a lHays  regu i res  the
cen t ra l  bank  to  manage  bo th  the  exchange  ra te  and  the  i n te res t  ra te .

* The vievs expressei l  i r r  th is paper are solely those of the authors
shou ld  no t  be  a t t r i bu ted  e i t he r  t o  the  Federa l  Rese rve  Bank  o f  Da l l as  o r
federal  Reserve Systen.
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1. INTRODUCTION

Dur ing  the  e ra  o f  f i xed  exchange  ra tes  i t  was  genera l l y  f e l t  t ha t  a

tnovenent to f lexible exchange rates vould reduce the internat ional

transnission of  disturbances and al low countr ies to pursue nore independent

Done ta ry  po l i c i es .  Exper ience  x i t h  f l ex ib le  exchange  ra tes  a f te r  19?3 ,

however,  indicateal  l i t t le percept ible change in the alegree of cross-country

co r re la t i on  i n  rea l  econon ic  ac t i v i t y  l see  sha fe r  and  Loopesko  (1983) ,  A r tus

and  Young  (1919)  and  F renke l  (1980)1 .  Th i s  l ed  to  a  l no re  ec lec t i c  apProach

to exchange rate nanagex0ent.  I t  has been claimed that the apparent fai lure

of f lexible exchange rates to provide adequate insulat ion strengthened the

case  fo r  ac t i v i s t  exchange  na rke t  i n te rven t i on  po l i c i es  lGo lds te in  (1980) ,

pp .  48 -54 ,  f o r  exanp le l  .  Th i s  paper  i nves t i ga tes  po l i c i es  tha t  do  p rov ide

conp le te  i nsu la t i on  fo r  l a rge  econon ies  i n  a  no r ld  w i th  pe r fec t  cap l ta l

ncb iL i t y .  I { e  i den t i f y  a  comb ina t i on  o f  i n te res t  ra t€  and  exchange  ra te  ru les

tha t  i . nsu la tes  a  coun t r y  f ron  fo re ign  ree l  and  none ta ry  d i s tu rbances

transni t ted through both the current and capi tal  accouht.  I {e discuss the

op t i na l i t y  o f  f o l l o r i ng  such  a  po l i cy .

There is already a rather extensive l i terature on the insulat ing

propert i .es ot  exchange rates for the snal l -  open econorny. l  This paper is

di f ferent in that we exarnine a two ( large) country version of  the typical

snal1 country f rarnework. l lore inportant ly,  we acknowledge the tuajor role

p layed  by  i n teg ra ted  cap i ta l  na rke ts  as  a  sou rce  o f  f o re ign  d i s tu rbances  i n

the dornest ic economy. Thus } te al lor+ the central  banks in each country to

employ interest rate mles as wel l  as exchange rate rules as they seek to

attain independence fron foreign disturbances. our najor conclusions are as

fol lows. ExchaDge rate nanagernent alone is capable of  el iminat ing the

t ransn iss ion  o f  e i t he r  f o re ign  rea l  o r  f o re ign  none ta ry  d i s tu rbances .bu t  i s
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incapable of sinultaneously el ininating both. Hence. when considering

exchange rate pollcies a1one, one concludes with the usual reconnendatlon to

f loat or f ix the exchange rate depending on the nature of  the foreign

disturbance. uosever,  a pol icy wherein the exchange rate f loats anal the

in te res t  ra te  i s  nanaged  i s  capab le  o f  e l i n ina t i ng  the  t ransn iss ion  o f  bo th

types of i l is turbanc€. The foreign central  bank nay at  the same t ine pursue

such a pol icy and el in inate the transmission of  donest ic disturbances to i ts

own econohy. In other sords. f lexible exchange rates coxnbined r i th interest

rate nanagenent in each country is a feasible jo int  pol icy combinat ion which

provides monetary autonony and el in inates conpletely the internat ional

t ransn iss ion  o f  a l i s tu rbances .

The  i n tu i t i on  beh ind  these  resu l t s  i s  t ha t ,  i n  a  comp le te l y  i n teg ra ted

t rad ing  wor ld ,  t he re  a re  j us t  t t r o  channe ls  o f  t ransn iss ion  o f  d i s tu rbances :

the goods narket and the capi tal  market.  Ideal ly the Fed would require t \ ' fo

i ns t runen ts  to  ta rge t  each  sou rce  o f  f o r€ ign  d i s lu rbance .  l i h i l e  t he  Fed

controls only the boney supply,  s ince i t  has t$o cothponents dornest ic

assets ani l  foreign assets --  there are in fact  two proxinate instrunents for

independent use. Direct ing the exchange rate,  or purchases of foreign

asse ts ,  t owards  the  connod i t y  I ra rke t  and  d i rec t i ng  the  i n te res t  ra te ,  o r

purchases of doarest ic assets,  to lrards the capi tal  urarhet is suff ic ient for

conplete insul  at  ion .

Though feasible,  i t  general ly r l i1I  not be opt imal for the central  bank

to  pu rsue  a  po l i cy  o f  conp le te  i nsu la t i on .  Th i s  i s  because ,  g i ven  the  f i xed

behavior of  the foreign central  bank, i t  is  al l rays possible to export  sone

domes t i c  d i s tu rbances  ab road  and  reduce  the  ove ra l l  va r i ance  o f  domes t l c

output.  In support  of  th is c lain we show lhat the only t ime an insulat ing

pol icy is opt inal  is when there are no donest ic disturbances and only
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foreign disturbances. In general  ,  central  banks ni11 alvays want narrag€ both

the exchange rate and the interest rate to di f fer ing degrees'

The renrainder ot  th is paper is as fol lows. sect ion 2 out l ines the

assuurpt ions and basic setuF of the mot lel .  sect ion 3 postulates central  bank

behavior and introd.uces the noney supply processes. The solut ion for output

and  p r i ce  i n  each  coun t r y  i s  ob ta ined  i n  sec t i on  4 .  I n  sec t i on  5  a  va r ie t y

of pol ic ies are consi t lered and their  i rnpl icat ions for output var iabi l i ty are

examined .  Sec t i on  6  b r i e f l y  d i scusses  the  op t i na l i t y  o f  va r i ous  po l i c i es  and

conc lud ing  connen ts  a re  p resen ted  i n  Sec t i on  7 ,

2. THE MODEI]

ve consider a sty l ized two country nodel t i l th perfect conrnodity and

cap i ta l  nob i l i t y .  The  mo t i va t i on  fo r  t h i s  app roach  i s  t ha t  i t  exa r , i r ' es  an

in teg ra ted  t rad ing  vo r ld  where in  fo re ign  and  dones t i c  d i s tu rbances  a re

t ransn i t t ed  i . n te rna t i ona l l y  w i th  the  u tnos t  ease '  1 f  i nsu la t i r rg  po l i c i es

exist  in such an environment then they surely exj .st  in a world ! . i th less

than  pe r fec t  comnod i t y  and /o r  asse t  a rb i t rage .

To this end consi i ler  two countr ies that proaluce and consume the sane

per fec t l y  subs t i t u tab le  good .  P roduc t i on  occu rs  i n  spa t i a l l y  d i s t i nc t  a reas

bu t ,  i n  t he  abs€nce  o f  t ranspor ta t i on  cos ts  o r  o th€ r  i nped im€n ts  to  t rade ,

we  can  cons ide r  a  s ing le  vo r ld  na rke t  where  p r i ces  ad jus t  t o  ensu re  na rke t

clear ing per iod by per iod. Consequent ly,  purchasing power par i ty alvays

ho Ids .

for ldwide connodity denand is assumed to depend on the real  interest

ra te  i n  each  coun t r y .  Fo r  s ihp l i c i t y  ne  i gno re  the  i n f l uence  o f  agg rega te

income on the demand for coromodit ies and instead focus on the intertenporal

subs t i t u t i on  poss ib i l i t i es  fac ing  consumers .
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comnodity supply in each country fol lows tbe stani lard wage coDtract ing

speci f icat ion where only unant ic ipated pr ice disturbances produce output

00venenEs.

There is one type of bond perfect ly nobi le nor ld ide so that uncovered

interest rate par i ty is an equi l ibr iurn condit ion of  the moalel .

The dernand for noney in each country is assurned to be proport ionateLy

related to the pr ice 1evel ,  posi t ively rel"ated to the level  of  real  income

and  inve rse l y  re la ted  to  the  non ina l  ra te  o f  i n te res t .

These assumptions are surrniar ized in the fol lowing model:

v t  =  Yn  +  8 (p t  -  E1 -1ps )  +  es  (1 )

l , l t  = pt  + Yt -  Fi t  (2)

i t  =  r t  +  E tP t+ l  -  p t  (3 )

. *y i  =  y i  +  B*(pt  -  us-1p[ )  +  e l  (4)
^r (

ut  = p i  +  Yt  -  ! - i t  (5)

i t  =  ' [  +  Etp[+r  -  pL (6)

Yt  + Yt  = An -  cr t  -  c* r t  (7)

pr=pt+et  (8)

i t  =  i i  +  Ere t+1 -  er .  {9)

{ i t h  t he  excep t i on  o i  i t ,  r t ,  Y1  an i l  Y [ ,  a ] l  va r i ab les  a re  exp ressed  as  i n

loga r i t hn rs ,2  An  as te r i sk  deno tes  a  fo re ign  va r iab le ,  t  deno tes  the  t ime

period and superscr ipts d and s denote demand and supply respect ively.  The

de f in i t i ons  o f  t he  va r iab les  a re :

U = the noninal  stock of  money

p  =  the  p r i ce  l eve1

Y = real  income

i  =  the  nomina l  i n te res t  ra te



5

r  =  the  rea l -  i n te res t  ra te

e = the exchange rate.  the donest ic pr ice of  foreign currency.

Eg( . )  rep resen ts  the  cond i t i ona l  expec ta t i on  o f  va r i ab le  .  g i ven  pe r iod  t

infornat ion. Equat ions (1) and (4) are the cobmodity supply relat ions.

Equa t ions  (2 ,  and  (5 )  a re  the  noney  denana l  f unc t i ons  wh i l e  (3 )  and  (5 )

speci fy the Fisher eguat ions. t tor ldvide coBlnoal i ty narket c lear ing occurs

accor i l ing to equat ion (7).  The t*o internat ional  arbi t rage coni l i t ions are

the  PPP re la t i onsh ip  (8 )  and  the  u IP  ccnd i t i on  (9 ) .  The  va r iab les  e1  and  , i

a re  i i a l  ze ro  nean  f i n i t e  va r iance  (o l  and  o2*  respec t i ve l y )  random

var iab les .

3.  THE }, IONEY SUPPLY PROCESSES

It  re$alns to speci fy the noney supply proeesses of the hone and

fo re ign  cen t ra l  banks .  Fo r  s imp l i c i t y  ve  abs t rac t  f rop .  t he  bank ing  sec to r

and assune that the money stock in each country is equal to i ts $onetary

base rnade up of central  bank holdings of  internat ional  reserves and dof iest ic

credi t .  Because there are the two separate conponents to the noney supply

the central  banks are able to nanage the exchange rate by buying and sel l ing

in te rna t i ona l  rese rves  i n  response  to  dev ia t i ons  i n  t h€  ac tua l  exehange  ra te

l ro rn  i t s  t a rge t  va lue .  Concur ren t l y  t he  cen t ra l  ba t t k  may  pu rsue  a  non ina l

i n te res t  ra te  ta rge t  by  open  rna rke t  sa les  and  pu rchases  o f  don :es t i c  asse ts .

Toge the r  t hese  po l i c i es  imp ly  the  fo l l ow ing  rnoney  supp ly  p rocesses :3

I ' t g  =  p t  +  ne (6 t  -  e t )  +  n i  ( i 1  -  i 1 )  +  ug

u[*  = p* t  -  ro i ta f  -  e t )  +  rn l ( iL  -  i { )  +  rs .

31  i s  t he  dones t i c  t a rge t  exchange  ra te  and  i 1  i s  t he  ta rge t  i n te les t  ra te .

p is the systenat ic growth rate of  the donest ic nroney supply and u1 is an

indepenatent ly distr ibuted zero nean rani lon di .sturbance with var iance of.  Ttre

(10 )

(  11 )



o

f o re ign  va r iab les  a re  s im i l a r l y  de f i ned .

The paraneter ne deternines the degree to hich the donest ic central

bank is connit ted to or supports the target exchange rate.  for be )  0

exchange rate pol icy in the hone country can be descr ibet l  as leaning against

the r inal .  As n" becornes larger the exchange rate becomes progressively nore

f i xed .  Fo r  me  =  0  the  exchange  ra te  i s  f ree l y  f l oa t i ng .  s i$ i1a r l y ,  n i

Deasures the degree to nhich the central  bank targets the donest ic noninal

interest rate.  For rne * 0 and Ei + 0 the central  bank is fol loning a nixed

pol icy of  managing both the dorrest j .c interest rate and the exchange rate.

S in i l a r  cen t ra l  bank  behav io r  i s  p resuned  fo r  t he  fo re ign  coun t r y .

The target exchange rate in the houle econo$y is given by

69  =  eg  +  4 t ,

where 4 j .s the selected rate of  gronth (devaluat ion)

ra te .  4  '  0  Hou ld  co r respond  to  a  c raw l i ng  peg  o r

S in i l a r l y ,  f o r  t h€  fo re ign  coun t r y ,

r *  *  * .

e t  =  e 0  t  4  t .

(12 )

of the target exchange

s l id ing  par i ty  reg i -ne .

(13)

In choosing a target for the nonina] interest rate ve require that i t

in fact  be achievable by the appropr iate select ion of  the paraheter ni .

De f i ne  a  to  be  the  an t i c i pa ted  o r  sys tena t i c  ra te  o f  i n f l a t i on .  Tha t  i s ,

r  =  f , t - 1 (p111  -  P1 ) .

Then

E1-1 ig=n+1L ,

he re  rn  i s  t he  na tu ra l  ra te  o f  i n te res t ,  o r  t ha t  i n te res t  ra te  i n  t he  ho rne

country which ex arte c lears the goods narket.  For rni  = ' : .  i t  nust be true

that ig = r  *  rn.  In other words, the nominal .  i -nterest rate target cannot be

cbosen independent ly of  the expected equi l ibr iun rate of  inf lat ion. In

general ,  there is f reedon of choice regaral ing the value of  r  anal  therefore



i1 (see below).  s ini lar ly,  i [  nust be chosen conpat ible with r*  given r i .

4. SOLUTION OT THE }IODEIJ

The solut ion involves naking use of the market equi l ibr ium coni l i t ions

to generate a set of  expectat ional  equat ions. These are solved using the

nethod of undeternined coeff ic ients (see Appeni l ix A).  0f  i r ' terest are the

resul t ing equi l ibr iun distr ibut iorrs of  the eni logenous var iables. For pr ices

these  a re :

P t=Ko+K1 t+KzT+K3x t

where

Pr =  lp t  p l ] ' ,  r  =  teo i .6  i *1 '  and xr  -  [ .1  ,1  r f , [1  
' .

T h e  c o e f f i c i e n t  h a t r i c e s  a r e  d e f i n e d :

I  r i t  (6+n i )  ( rn+n1 -  yn ]  +  (1 -11)  11p*+n l )  { ro+n* )  -  y f ;J
Ko= l-  

[  t t -n i l  [ (p+mi )  ( rn+ t r )  -  ynJ  +  11  t ( t *+n l )  { ro+o* )  -  Y f ;J

flhere

I  r i ( p+m€4)  +  (1 -11 )1p* -m la * )
, .  1
"r 

I  rr- ni l  (  p+m" 4) + 11 (o*-m!l* )

I  n i r "  -n int  - (1-11)ne - (1-11)nt  ]
* '=  

[ , r -n i , r "  - ( r -n l ) rn i  -nrn3 -Errn i  ]

1-n l t t+p+n1) -n3(F*+h i )  n i  - r l t f+ rn i ) -n l (1+p*+n i )  i l 3  I
x3  =  t tA  

[  -n3 t r *p**11-12(p*+n l )  r !  -n ! {E+ur l ) -12( r+p*+ml )  n ,  I

. 1+nr!
ni=-.

1+ne+nE

( 14 )

1+ne
Xt  =  -- 

l+n"+gr!

[2  =  (1+s)  (1+p+mi )  +  te  n i  =  ( t+e* )  (1+r*+ml )  +  n :

[ 3=ne -e * (p+m i ]

t t= tz t | -nrn3.

ni=rL-61p*+nl )

I t  is  evident that the systenat ic and unant ic ipatei l  conponents of  the
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price leve1 in each country depends on the systenat ic and unant ic ipatei l

conponeDts of  pol icy in each country.  Observe also that the pair  (12, t t3) is

sinple l inear t ransfornat ion of  the pol icy parameter pair  (rns,  In i) '  l le

exploi t  th is t ransforurat ion in sect ion 6 below.

F ron  equa t ions  (14 )  Te  have  the  an t i c i pa ted  ra tes  o f  i n f l a t i on :

"  
=  n l l p+nsa )  +  (1 -n1 )  1p* -n !n * )  (15 )

and

o*  =  11  {p * - rn ! r r * )  +  (1 -n i )  (p+ rns? ) ,

f o r  a I1  t .

ach ievab le  i n te res t  ra t  e

or systemat ic conponent of

su re  tha t  i t  cah ,  i n  f ac t .

( 1 6 )

target nust be

in f l a t i on .  The

control  f lon'est  1c

I{e noted above that aD

conpat ible v i th the expected

cen t ra l  bank .  t he re fo re ,  nus t  be

in f l a t i on .  No te  t  ha t

f i r ' ,  n  =  (1+m! )  4  +  (p * -m ln* )
lYr ̂  {:

and

t : q , "= (Y+x r .4 ) -ms r i *

*  *  '  t  *  *  * ' |  *  '  ms4)  -  (1+m6)  o * .*:q.t 
= Ins4 + tP -ne4 ) *llt+(' 'r 

= t P+:

In other word.s,  as long as at  least one of n" and nr!  is f in i te (only one of

the tr{o countr ies at tenpts to f ix the exchange rate) ,  then the central  bank

indeed  has  con t ro l  ove r  t he  sys temat i c  ra te  o f  i n f l a t i on  w i th  the

appropr iate choice of  p and/or 4.

So lv ing  fo r  t he  domes t i c  non ina l  i n te res t  ra te  y ie lds :

i t = rn+  r+  q l e t  *  c2u1  *  
" 3e l  

+  
"4u l

where

d l  =  - [ (1+e)  K l1  +  e*xJ1  +  11

q3 =  - [ (1+8)K13 +  e* r?3  +  r ]

Each xi j  is the appropriate elenent of

( 1? )

a2=- [ (1+o)K!2+a*x?21

q4 =  - [ (1+e)x ]4  +  e*K?41 -

the  na t r i x  K3.  Tak ing  l in i t s  g ives



l i n i r = r -+ r .n ; *  "

so t f , . t  a central  bank pol icy of  f ix ing the noninal  interest rate r i th a

ta rge t  r t  i s  ach ievab le .  S in i l a r  resu l t s  ho ld  fo r  t he  exchange  ra te .

5. EXCHANGE RATE ANp INTEREST RATE POLICI!!

I {e focus on exchange rate and interest rate pol ic ies and the

internat ional  t ransnissi .on of  disturbances, Of interest are the inol icat ions

o f  i ndependen t  exchange  ra te  and  i n te res t  ra te  po l i c i es .  I n  t he  sp i r i t  o f

p re -19?3  po l i cy  d i scuss ions  ( i , e .  be fo re  the  conp le te  b reakdown  o f  t he

Bretton- l {oods systen) the goal of  the central  bank in each country is

presumei l  to be to reduce the internat ional  t ransmission of  disturbances

both real  and monetary --  so that pursui t  of  an independent monetary pot icy

i s  possLb le .  f o r  t h€  home cen t ra l  ban*  pu rsu i t  o f  t h i s  goa l  i nvo l ves  the

se lec t i on  o f  t he  i n te res t  ra te  managemer r t  pa rane te r  (n r i ) ,  t i r e  exchange  ra te

nanagement paraneter (ng) ,  the target rate of  growth of  the exchange rate

(n )  and  the  ra te  o f  g rowth  o f  t he  rnoney  supp ly  (p ) ,  The  fo re ign  cen t ra l  bank

chooses sir l i  1ar ly.

5 .1  Exchanse  Ra te  Po l  i c i es

Cons ide r  a  po l i cy  where  the  domes t i c  cen t ra l  bank  f l oa ts  the  i n te res t

ra te  bu t  f i xes  the  exchange  ra te  (m i  =  0 ,  ne  = ,D) .  I n  t h i s  i ns tance  the

unant ic ipated pr ice shocks in each country are equal and given by

pt  -  E t - lp t  =  p t  -  r t - rp l  =  - (n i  -  n ! ) -11{ f *+mi) :1  +  (1+p*+6! le [  -  u [ ] .

The ant ic ipated rates of  inf lat ion are equal and given by

*  *  * , t
t r = t t = p _ r D e 4

Thus under a f ixed exchange rate the donest ic econony is open to foreign

real  anal  nonetary disturbances and the donest j .c ant ic ipated inf lat ion rate

is ful ly deterninei l  by foreign systematic pol ic ies.  The i lonest ic central
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bank loses control  over the donest ic noney supply Hhich becones t lenand

deternined.

I f  the exchange rate is al loved to f loat f reely (mi = 0,  ne = 0) then

r = p so expected inf lat ion at  honre depends only on the rate of  grovth of

the donest ic noney supply.  However,  i t  is  evident f ron (14) that al l  of  the

disturbances inpinge on donest ic output so that a f loat ing exchange rate

does not insulate the economy fron any foreign disturbances.

However ,  cons ide r  t be  fo l l ow ing  po l i cy :  ( rn i  =  0 ,  ne  =  0 * f )  .  Th i s  wou ld

be a dir ty f loat where the central  bank leans against the wind with the

exchange rate.  Such a pol icy el i rn lnates the transnission of  foreign Eonetary

shocks to the dohest ic econony through nanipulat ion of  the exchange rate

a lone .  A l te rna t i ve l y ,  (m i  =  0 ,  me  =  -F t1 -he (1+F*+n t ) -11  )  i nsu la tes  the

donest ic economy fror,r  ioreign real  disturbances, This requires a leanihg

r i th the wind exchange rate pol icy.

Each of the above exchange rate pol ic ies el . i ;n inates oDe source of

foreign disturbance but is incapable of  el in inat ing both. l . loreover,  there is

no coordinat ion of  exchange rate pol ices ( i .e.  any corobinat ion of  ne and ni

f o r  n i  =  D i *  =  0 )  t ha t  w i l l  do  the  j ob .

5 .3  In te res t  Ra te  Po l i c i es

A pure interest rate poLicy is a

= 0) ani l  keys solely on the

po l i cy  (n i  =  -6 ,  l l e  =  0 )  imP l ies

K14  o f  K3  d i sappear .  I n  t h i s

l {e now consi i ler  j .nterest rate pol ices.

pol icy that ignores the exchange rate (n"

i n te res t  ra te .  F rom (14 )  i t  i s  c lea r  t ha t  a

that f i3 = 0 and thus the elenents K13 and

instance we hav€

P t  -  E t - lP t  =  ( 1+o ) -1 ( r t -  . t ) .

Thus the inf luence of unant ic ipated foreign

on  dones t i c  ou tpu t  i s  e l im ina te i l .  Fu r the r ,

honetary and real  i l is turbances

ue  =  0  i np t i es  t ha t  T l=  1so
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tha t  E  =  p ,  Or .  t he  i n f l uence  o f  sys tena t i c  f o re ign  d i s tu rbances  i s  a l so

el i rninatei l .  Thus, i r respect ive of  the behavior of  the foreign central  bank,

a pol icy of  f loat ing the exchange rate and nanaging the interest interest

conpletely i .nsulates the domest ic econohy fron foreign disturbances.

The noney supply process inpl ied by such a rule is

l { 1  =  p t -  p ( i t  -  i s )  +  u1 .

l lhen the interest fa1ls below the target value the domest ic central  bank

increases the soney supply through open narket purchases of assets by an

anount exact ly equal to the increase in the hone alenand for Doney. This

leaning with the vind pol icy fu1ly acconnodates any interest rate indueed

change in the demand for nroney.

I t  a lso fol lows that the foreign central  bank can indepeni lent ly pursue

such  a  po l i cy .  Tha t  i s  (n f  =  -p * ,  nE  =  O)  i s  a  feas ib le  fu l l y  i nsu la t i ng

po l i cy  fo r  t he  fo re ign  cen t ra l  bank .  Thus ,  f l ex ib le  exchange  ra tes ,  comb ined

w i th  an  i n te res t  ra te  ru le  p rov ide  fo r  na t i ona l  none ta ry  au tonomy ,  H i tbou t

the need for coordi .nat ion.

5.3 Eqplnr i !  s ion Channels

I t  is evi i lent that a pol icy of  f ix ing the exchange rate and f loat ing

the  i n te res t  ra te ,  t he  po l i cy  usua l l y  cons ide red ,  canno t  i nsu la te  the

dohest ic econony fron foreign disturbances. This fol loss because of the

na tu re  o f  t he  economic  l i nkages  i n  an  i n teg ra ted  t rad ing  t {o r i a l .  These

I inkages are through the connodity narket --  v ia cohnodity arbi t rage or PPP

and  the  cap i ta l  na rke t  - -  v i a  asse ts  a rb i t rage  o r  U IRP.  To  c lose  the

dobest ic economy to foreign i l is turbances requires breakinq these tvo l inks.

The  exchange  ra te  c lea r l y  t i es  don res t i c  and  fo re ign  p r i ces  toge the r  t h rough

the  pu rchas ing  power  pa r i t y  re la t i on .  A l l ov ing  the  exchange  ra te  to  f l oa t

breaks this l - ink.  The dobest ic ihterest rate is the var iable through rrhich
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foreign capi tal  narket disturbances inpact on the donest ic econony- I f  the

noney supply is managed in such a way that the excess i lenand for noney is

i ndependen t  o f  t he  i n te res t  ra te  then  fo re ign  cap i ta l  na rke t  d i s tu rbances

becone i rrelevant,  as occurs under our proposed rule.  Thus whi le only the

in te res t  ra te  i s  ac t i ve l y  nanaged  under  a  co rnp le te  i nsu la t i on  reg ime .  1n

fac t ,  bo th  e lemen ts  i n  t he  cen t ra l  bank ' s  a rsena l  o f  i ns t runen ts  a re

d i rec ted  to ta rds  d i f f e ren t  aspec ts  o f  economic  i n teg ra t i on .  I t  i s  p robab ly

no  co inc idence ,  t hen ,  t ha t  cen t ra l  banhs  a re  o f ten  accused  o f  be ing  ove r l y

conce rned  w i th  do rnes t i c  i n te res t  ra tes .  These  fo rn  an  i npo r tan t  componen t  o f

pol ic ies designei l  to provide central  banks i ' i th nonetary autonony.

6. OPTII , IAL POLICIES

To  th i s  po in t  we  have  cons ide red  po t i c i es  op t i na l  i r r  t he  sense  o f

p rov id ing  i nsu la t i on  f rom fo re iqn  d i s tu rbances  and  co rnp le te  mone ta ry

au tonony .  However ,  t he re  a re  o the r  c r i t e r i a  o f  op t i na l i t y  t ha t  m igh t  be

cons ide red .  I n  pa r t i cu la r ,  do  i nsu la t i ng  po l i c i es  en ta i l  cos ts  i n  t e rms  o f

i nc reased  ou tpu t  va r i ab i l i t y?  Th is  n igh t  be  an  i ssue  because  i f  t he  domes t i c

coun t r y  i nsu la tes  i t se l f  f r om fo re ign  i l i s tu rbances  i t  nay  be  fo rego ing  the

oppor tun i t y  t o  expo r t  some o f  i t s  own  domes t i ca l l y  sou rced  d i s tu rbances  to

the  fo re ign  coun t r y ,  t he reby  sac r i f i c i ng  an  oppor tun i t y  t o  reduce  the

va r iance  o f  dohes t i c  ou tpu t .

Cons ide r  nou  the  goa l  o f  n in in i z ing  the  va r iance  o f  domes t i c  ou tp l t t .

{ i th in the present f ranework, th is is the same as rnininiz ing th€ var iance of

the  fo recas t  e r ro r  on  ou tpu t  and  ve ry  nea r l y  t he  sane  as  m in im iz ing  the

va r iab i l i t y  o f  unan t i c i pa ted  i n f l a t i on .  f rom (1 )  anc l  (14 )  we  have

Yt = Yn *  et(Kl l  + 1/6)€t  + Kf2us + K13€t + x lau[ l  -

Thus ,
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var (Y1)  =  62  11x11  +  1 . /o \2o i  +  $ I r2 )2  r1 ,  +  (K1a3)2o l *  +  (K1 r4 )2o ; * l  .

Ho$ever,  not ing that n2 and 13 are l inear t ranstornat ions of  &e and rr i

y i e lds  a  t rans fo rma t ion  o f  va r (Y1 )  tha t  i s  sonevha t  eas ie r  t o  so rk  w i th .

Spec i f i ca l l y ,  deno te  |  =  (1 /9 )Zva r (Yg)  then

bl)  -  c t t3 Gt iz  -  d r3 r ;+  f r32 )
I=  a  - ( 18 )

12 tt! - 13 ttj (n2n)  -  n3n! )2

The coeff ic ients are def ined in the Appendix.  Deterrnining the opt imal t r2 and

[3  y ie lds  the  op t i na l  ne  and  m i  t h rough  th rough  the  reve rse  t rans fo rna t i on .

I t  is a straightforward r ,at ter to sho{ that maximizing f  over Tl  and T3

y i e l d s

n:  = EI I

and

n2=En5+r-

F r o h  ( 1 4 )  a n d  t h e  s u p p o r t i n g  d e f i n i t i o n s ,  t h i s  i r r

m" =  - (1+9+s ' ) -1 t - (1+o)  En ,  -  e *nn !  -  o *F  +  6*

and

(1e)

( 20 )

L u r 4  r t r i P r f < 5  r n d L

(1+s)  l

wher e

E = -

and

F  =  A r

1e*  (1+a* )  o j o j *  +  g (1+e )  o i *o j * J

In general ,  therefore, the opt imal I t2 and l t3,  and hence ne and

func t i ons  o f  a I l  t he  s t ruc tu ra l  pa ramete rs  and  d i s tu rbances  i n

The  genera l  behav io r  o f  t he  cen t ra l  bank  w i l l  be  to  nanage  bo th

ra te  anc l  t he  i n te res t  ra te  under  a lmos t  a l I  c i r cums tances .

subs t i t u t i ng  (19 )  and  (20 )  back  i n to  (18 )  y ie tds

$ i  =  - ( l+e+e* ) -1 tEn i  -  E [5  -  r  +  (1+0+s* ) ,  +  (1+0) ] ,

I  e * . ( 1+  e *  )  -  e  (  1+  a \  J2  o  l o  i *  +  [ ( 1+0* )  ( 1+s+o* ] I 2o io j  +  t o (L+g+e*72s2*o2

(1+6+g*121e*  11+a* )  o ! " ; *  +  s (1+e)  o  j *o , j * l

o ' ? "o ! *  +  l ( L+o* ' ) zo i  +  e2o l * )o l  +  l e *2o i  +  ( 1+s )2o i * l o i *

n1 ,  v i l l  be

the  node l .

the exchange

Fur the rno re ,



I  =  - a  +  ( f b2  -  bcd  +  c2e ) / ( 4 fe  - d2 )

L4

(2Ll

so that,  $heh fol lotr ing an opt inal  pol icy the domest ic central  bank can

always f ind sone rule that y ields i t  a constant level  of  ut i l i ty.  In other

worals,  no hatter {hat the act ions of  the toreign central  bank. the alonest ic

central .  bank can act in such a {av as to at tain sone mininal  Level  of

u t i l j . t y .

To gain nore insight in the nature of  the opt imal pol ic ies'  consider

the fol lowing sp€cial  cas es :

Case 1 :  o '?s = oj  = O --  the only disturbances in the econony are from the

foreign country.  one night expect the insulat ing pol icy to be opt i rnal  in

th i s  i ns tance .  Th i s  i s  ve r i f i ed  by  subs t i t u t i ng  fo r  o l  and  o f r  i n to  E  anC F

to  ob ta in  E  =  0  and  F  =  (1+s ) .  Subs t i t u t i ng  i n to  m"  a rnd  n i  y i e lds  ne  =  0  and

n i  =  -6 ,  wh ich  i s  t he  i nsu la t i ng  po t i cy .  Th i s  i s  t he  on l y  t ime  tha t  an

insu la t i ng  po l i cy  i s  op t  i na l  .

Case 2 :  o i*  = oj*  = 0 --  the only disturbances in tbe econony are donest ic-

In this case f  .  .  and E r  -a ' .  The opt i rnal  pol icy requires the central  bank

to  f i x  one  o r  bo th  the  i n te res t  ra te  and  the  exchange  ra te .  I t  i s

interest ing to note that f ix ing the interest rate alone (ni  = -1 '  1o. any

exchange  ra te  reg ine ,  w i l l  be  op t ima l .  By  do ing  so  some o f  t he  do r res t i c

disturbances are passed on to tb€ foreign econoit ly through the capi tal

na rke ts .

Case  3  :  o ;  =  o2 r *  =  0  - -  t he re  a re  on l y  rea l  d i s tu rbances  and  no  mone ta ry

shocks. The opt inal  pol icy here is the sane as for Case 2.

Case 4 :  o i  = ot* = 0 --  that is a world i r i th just  nonelary disturbances. In

this case one can show that

[ ( t+e* )2o i  +  a2  o l , ' , 1

and
e'(1+o*) air,  + €lL+s) ol*
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l ( 1+o* )z  +  oz ;1o l ,  +  1s *2  +  (1+B)2 lo i * .
r  =  8 {  f .

s "  (1+s* )  o j *  +  e (1+e)  o j *

Thus, both the interest rate anal the exchange rate are nanaged to a degree

that depends on the underly ing var iances of the nonetary disturbances. I t  is

interest j .ng to note.  hor.rever,  that in this case I  = 0.  That is l {heh there

a re  j us t  mone ta ry  d i s tu rbances ,  t he  cen t ra l  bank  can  f i nd  a  po l i cy  tha t  w i I l

conpletely el in inate output var iabi l i ty,  should i t  so desire,

Op t ina l  po l i c i es  cons ide red  p rev ious l y  i n  t he  l i t e ra tu re  have  dea l t

f i i t h  j us t  exchange  ra te  nanagenen t .  Th i s  i s  a  gpec ia l  case  o f  t he  p lesen t

mode l  l r i t h  n i  =  0  and  po l i cy  cho ices  res t r i c ted  to  ne .  Our  ana lys i s

indicates that such pol ic ies are alrays subopt inal  rhen the central  bank

has  su f f i c i en t  domes t ie  asse ts  on  hand  to  enab l .e  i t  t o  pu rsue  a  non ina l

r n te res t  r a te  t a l de t .

7. qgxgl!!-1!!!t

This paper considers interest rate and exchange rate managernent

po l i c i es  tha t  reduce  t t re  j . n te rna t i o r i a l  t r ansn iss ion  o f  d i s tu rbances  and

alLow countr ies to pursue more independent nonetary pol ic ies.  l {e f ind that

exchange rate narragement alone is incapa! ' le c, f  s i )Ttul  t  aneous ly el j .n inat ing

the  t ransn r i ss ion  o f  bo th  fo re ign  rea l  and  none ta ry  i l i s tu rbances  to  the

domes t i c  econony ,  The  e l im ina t i on  o f  f o re ig r i  none ta ry  d i s tu rbanccs  i s

poss ib le  w i th  an  exchange  ra te  po l i cy  o f  l ea r r i ng  aga ins t  t he  n ind  rhe reas

the  e l im ina t i on  o f  f o re i . gn  rea l  d i s tu rbances  requ i res  l ean ing  w i th  the  u i r rd .

Each  po l i cy  i s  a  d i r t y  f l oa t .

Hoveve r .  an  i n te res t  ra te  po l i cy  comb ined  v i t h  a  f l oa t i ng  €xchanq€  ra te

i s  capab le  o f  s inu l taneous ly  e l im ina t i ng  the  t ra r r sm j . ss ion  o f  bo th  fo re rgn

rea l  and  none ta ry  d i s tu rbances .  By  acconmoda t ing  i n te res t  ra te  i nduced



changes in the derrand for noney capi tal  narket distur lances are renoved,

f loat ing the exchange rate conmocl i ty narket disturbances are el i rn inated.

is through these two narkets that foreign disturbances are translai t ted.

The cost of  achieving autonorly wi l l  near ly always be increased output

and pr ice var iabi l i ty.  Only l rhen there are no domest ic disturbances r t i l l  an

insulat ing pol icy be opt inal  .  In general  the central  bank wi l l  Yant to

nanage both the exchange rate and the interest rate.  Thus i t  shoulal  not be

su rp r i s i ng  tha t  cen t ra l  banks  gu i ck l y  becane  d i s i l l us ioned  w i th  fu l l y

f lexible exchange rate regimes fol loving the general  rnove to f loat ing rates

during 1973. Nor should i t  be surpr is ing that central  banks appear to be

preoccupied vi th interest rates and the nanagenent thereof.  Such behaviour

has been sbown to be opt inral  under general  c i lcuhstances in this paper.

P U
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Appe ndix

I .  In this Appendix we out l ine the method used to der ive the solut ions

(14 ) .  f i r s t  f i e  demons t ra te  tha t  r t  =  r t ,  wh ich  fo l l ovs  f ron  the  fac t  t ha t

there is a s ingle worldwide good.s market.  I ' rorn (3) and (5)

r t  -  r t  =  ( i t  -  i [ )  -  ( ngp1a1  -  E tp t+ r )  +  (  p t  -  p i ) .  (A1 )

In te res t  ra te  pa r i t y  (9 )  and  pu rchas ing  power  pa r i t y  (8 )  i np l y

i t  -  i i  =  (Etpt+ l  -  Etpt+r)  -  (p t  -  p t l  ,

sc  tha t  t he  RHs  o f  (A1 )  i s  i de r r t i ca l l y  ze ro ,

us ing  r t  =  r t  an i l  l e t t i ng  c  +  c *  =  1 .  subs t i t u t i nq  (1 )  and  (4 )  i n to  (? )

y ie lds

r t= rn -  o (p t  -  E1 -1n1 )  -  e * (p l  -  n t - r p t )  -  ( e1  +  e t )  ,  (A2 )

where  rn  =  An  -  Yn  -  Y i  i s  t he  rea l  i n t€ res t  ra te  tha t  ex  a r fe  c lea rs  the

goods  ha r le t .  Nex t  i t  i s  s inp l y  a  ma t te r  o f  subs t i t u t i ns  (A2 ) ,  (1 )  o r  (4 )

and  (8 )  i n to  eac t r  o f  t he  rboney  na r l ; e t  c l ea r ing  cond i t i ons

v d = u Q
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or ,

AP1  =  XO +  R1 t  +  R2T  +  R3E1-1P1  +  R4Xg .  (A3 )

P1 .  T and X1 are al l  i lef ined in the text .  Guessing a solut ion

and

l l t* = ltt*,

t o  de r i ve  the

I  n ,  +  (  1+e
I
I e ( 6*+ml

I rno -mi
, l

L0  0

quasi-reduced fornr solut ions:
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Pt=K0+K1 t+K2T+K3x1 .

i t  is apparent that

E1 -1P1  =K9+K1 t .

Subs t i t u t i ng  (A4 )  an i t  (A5 )  i n to  (43 )  and  equa t ing  coe f f i c i en ts  y ie lds :

KO=( l -R3 ) -1n6

K l  =  ( l  -  R3 ) -1n1

K2  =  (n  -  R3 ) -1n2

and

K3  =  g -1 i .  '

So l v ing  these  na t r i x  equa t i ons  g i ves  the  so lu t i on  p resen ted  i n  (14 )  o f  t he

tex t .

I I .  He re  we  p rov ide  the  de f i n i t i ons  o f  t he  coe f f i c i en ts  i n  (18 ) .

a=  [ ( t +e * )2o ;  +  92n ; *1162  (1+e+O* )2

b  =  2 [ s * (1+o* )o i  +  s (1+6 )o3* ] / e ( t+e+e* )2

c = !  [  (1+g* 12 o'? '^ + e2 o;*J /  e( l+e+e* ]  2

d  =  2  [o *  ( ] .+s * )  o :  +  B (1+o)  a  ? r *7  /  0+a+e*12

e  =  [ e *2o !  +  ( 1+a )2o ] *  +  ( 1+s+s* )2d i l l ( 1+e ]o * ]2

t  =  [  ( 1+g* )  2o3  +  e2  sZ ] ,  +  (1+g+o* )  2oz*1  1  11+s+e*1  .2
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lTurnovsky (1984) provides a useful ,  representat ive discussion'

2{e coutd have expressed y1 and Vt in togs ani l  then nodif ied the LI IS of  (?}

to contain the share weighted ) .ogs of  real  output.  Doing so however does

not add to the intui t ion behind this nodel and nrerely conpl icates the

a lgeb ra ,

3s iege l  (1983) .  Do tsey  and  K ing  (1983)  anc t  Good f r i end  (1981+ i  d i scuss  re la ted

interest rate rules for c losei l  econonies'




