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ABSTRACT 

T h i s  a r t i c l e  r e c o n s i d e r s  t h e  r e c e n t l y  c o n t r o v e r s i a l  i s s u e s  of  whether  an 

i n t e r e s t  r a t e  r u l e  i s  f e a s i b l e  and whether i t  leaves  nominal  magni tudes 

i n d e t e r m i n a t e .  I t  i s  shown t h a t  i n t e r e s t  r a t e  r u l e s  a r e  i n f e a s i b l e  u n l e s s  t h e  

p o l i c y  a u t h o r i t i e s  possess complete c u r r e n t  i n f o r m a t i o n .  Fur thermore,  

i n t e r e s t  r a t e  r u l e s  do n o t  complete p r o t o t y p e  macroeconomic models under  

r a t i o n a l  e x p e c t a t i o n s  w i t h  no money i l l u s i o n .  Some i n f l u e n t i a l  ana lyses  due 

t o  McCallum (1981, 1986) a r e  r e i n t e r p r e t e d  i n  a  manner c o n s i s t e n t  w i t h  t h e s e  

p r o p o s i t i o n s .  
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INTEREST RATE RULES ARE INFEASIBLE AND FAIL TO COMPLETE MACROECONOMIC MODELS 

I. I n t r o d u c t i o n  

Sargent  and Wallace (1975) p resen ted  the  f i r s t  dynamic model showing t h a t  

if an i n t e r e s t  r a t e  r u l e  i s  s u b s t i t u t e d  i n  p lace  of a money supp ly  r u l e ,  then  

nominal v a r i a b l e s  a re  i nde te rm ina te .  Th is  a r t i c l e  r e v a l i d a t e s  t h e  Sargent  and 

Wallace inde te rminacy  r e s u l t .  McCallum (1981) sought t o  modify t h i s  r e s u l t ,  

con tend ing  t h a t  i n t e r e s t  r a t e  r u l e s  do n o t  r e s u l t  i n  nominal i nde te rm inacy  i f  

they  a r e  chosen w i t h  any degree o f  concern about t he  consequences f o r  t h e  

money s tock .  Canzoner i ,  Henderson, and Rogoff  (1983) then argued t h a t  t h e  

a u t h o r i t i e s  can peg t he  i n t e r e s t  r a t e ,  even a t  a cons tan t  l e v e l ,  and t h e  

nominal determinacy problem w i l l  n o t  a r i s e ,  so l ong  as the  a u t h o r i t i e s  

announce a t r e n d  f o r  t he  money supp ly .  McCallum (19861, c o n s i d e r i n g  t h i s  

r e s u l t ,  c l a r i f i e d  o r  i n t e r p r e t e d  i t  t o  mean t h a t  p r i v a t e  expec ta t i ons  o f  t h e  

money supp ly  a re  n o t  anchored by an i n t e r e s t  r a t e  r u l e  un less i t  i s  a 1 i m i  t i n g  

case o f  an unde r l y i ng  money supp ly  f u n c t i o n ,  as t h e  e l a s t i c i t y  o f  t h e  money 

supp ly  w i t h  r espec t  t o  t h e  i n t e r e s t  r a t e  increases w i t h o u t  l i m i t .  

A v iew has developed t h a t  i n t e r e s t  r a t e  r u l e s  a re  f e a s i b l e  and de te rmine  

nominal  magnitudes, i f  they  a re  l i m i t i n g  cases of a w e l l - s p e c i f i e d  money 

supp ly  f u n c t i o n  o r  i f  t hey  a re  d i r e c t e d  toward t he  achievement o f  money 

t a r g e t s .  A number o f  papers r e l y  c r i t i c a l l y  on t he  n o t i o n  of t h e  f e a s i b i l i t y  

o f  i n t e r e s t  r a t e  r u l e s .  For example, Dotsey and K i n g  (1983, 1986) f i n d  t h a t  

i n t e r e s t  r a t e  r u l e s  have t he  d isadvantage o f  removing i n f o r m a t i o n  s i g n a l s  

o t h e r w i s e  a v a i l a b l e  t o  p r i v a t e  agents ,  by e l i m i n a t i n g  any observab le  r e l a t i o n  
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between t he  i n t e r e s t  r a t e ,  which i s  observable ,  and money, which i s  n o t .  I n  

t h e i r  model, the  e l a s t i c i t y  o f  t he  money supply w i t h  r espec t  t o  t h e  i n t e r e s t  

r a t e  i s  e n t i r e l y  i r r e l e v a n t ,  un less t h a t  e l a s t i c i t y  can be i n f i n i t e ,  i n  which 

case t he  s i g n a l s  a v a i l a b l e  t o  agents a re  reduced. 

The widespread popular  i dea  t h a t  p o l i c i e s  designed t o  c o n t r o l  money, 

p r i c e s ,  and/or  o t h e r  nominal v a r i a b l e s  can be fo rmu la ted ,  desc r ibed ,  and 

executed i n  terms o f  predetermined i n t e r e s t  r a t e s  i s  vu l ne rab le  t o  b o t h  t h e  

i n f e a s i b i l i t y  and indeterminacy problems. Unless and u n t i l  these problems can 

be reso lved ,  t h e r e  can be no o b j e c t i v e  bas i s  f o r  such a  p o l i c y  designed i n  

terms o f  i n t e r e s t  r a t e s .  These problems can be avoided by p l a c i n g  f e a s i b l e ,  

meaningful  c o n s t r a i n t s  d i r e c t l y  on t he  money s tock  v i a  a  money supp ly  

f u n c t i o n .  

11. Concepts and D e f i n i t i o n s  

I n t e r e s t  r a t e  r u l e s  a re  o f t e n  seen as d e s c r i p t i o n s  o f  p o l i c y .  Th i s  

s e c t i o n  p resen ts  t he  v iew t h a t  i t  i s  more p rec i se  t o  d i s t i n g u i s h  i n t e r e s t  r a t e  

r u l e s  f r om  d e c i s i o n  r u l e s ,  o r  t r u l y  s t r u c t u r a l  equat ions f o r  monetary p o l i c y .  

The l a t t e r  a re  e a s i e r  t o  mo t i va te  on a  fo rma l  l e v e l  than a re  i n t e r e s t  r a t e  

r u l e s ,  so d i scuss ion  begins w i t h  them. 

A money supp ly  f u n c t i o n  i s  a  s t r u c t u r a l  equat ion.  I t  s p e c i f i e s  a  d e c i s i o n  

by t h e  a u t h o r i t i e s  concern ing t he  q u a n t i t y  o f  money t o  supply ,  c o n t i n g e n t  on 

t h e  observed s t a t e  o f  the economy. The observed s t a t e  o f  t he  economy i s  t h e  

s e t  o f  i n f o rma t i on  a v a i l a b l e  a t  the  t ime  o f  t he  d e c i s i o n  about t h e  q u a n t i t y  o f  

money. R e a l i s t i c a l l y ,  i t  i nc l udes  t he  c u r r e n t  nominal i n t e r e s t  r a t e  and 

lagged s t a t e  vec to r .  An example o f  a  money supply  f u n c t i o n  a p p r o p r i a t e  t o  

s tandard  l o g- l i n e a r  macroeconomic models i s :  

mt=qRt+pSt-, ( 1 )  
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where m, i s  t he  l o g  o f  t h e  money s tock ,  

R, i s  t he  l o g  o f  one p l u s  t he  i n t e r e s t  r a t e ,  

i s  t he  lagged s t a t e  vec to r ,  

and q  and p a re  f i n i t e  parameters r ep resen t i ng  p o l i c y  cho ice.  

q  and p must be f i n i t e  o r  ( 1 )  i s  n o t  a  v a l i d  express ion.  I n c i d e n t a l l y ,  

t h e  money supply  f u n c t i o n  can be renormal i z e d  w i t h  t he  nominal i n t e r e s t  r a t e  

on t he  l e f t - hand  side, as i n :  

~ , = q - ~ m , - ( q - ' ~ ) s , - ,  ( 2 )  

so l ong  as q  i s  nonzero. Regardless o f  how the  money supply  f u n c t i o n  i s  

w r i t t e n ,  t he  c u r r e n t  money s tock ,  m,, must appear. 

An i n t e r e s t  r a t e  r u l e  i s  a  s t r i c t  r e l a t i o n  between t h e  c u r r e n t  nominal 

i n t e r e s t  r a t e  and t he  lagged s t a t e  v e c t o r .  I n  o t h e r  words, an i n t e r e s t  r a t e  

r u l e  i s  a  requi rement  o r  r e s t r i c t i o n  t h a t  the  i n t e r e s t  r a t e  behave i n  a  

p a r t i c u l a r  predetermined manner. Under the  r u l e ,  the  c u r r e n t  i n t e r e s t  r a t e  i s  

i n v a r i a n t  w i t h  respec t  t o  c u r r e n t  i nnova t i ons  i n  t he  s t a t e  v e c t o r .  The 

f ea tu re  t h a t  d i s t i n g u i s h e s  an i n t e r e s t  r a t e  r u l e  from a  money supp ly  f u n c t i o n  

i s  t h a t  t he  former exc ludes t h e  c u r r e n t  money s tock  as an argument. For 

example, the  equat ion 

R t = p o + p l R t - I + ~ 2 m t + p 3 m t - l  ( 3 )  

r ep resen t s  a  money supply  f u n c t i o n  i f  pi i s  nonzero, b u t  r ep resen t s  an 

i n t e r e s t  r a t e  r u l e  i f  p 2  i s  ze ro .  

Money supply  f u n c t i o n s  and i n t e r e s t  r a t e  r u l e s  a re  fundamenta l l y  d i f f e r e n t  

k i n d s  o f  r e l a t i o n s .  The money supply  f u n c t i o n  i s  a  s t r u c t u r a l  equa t ion :  i t  

i s  l o g i c a l l y  p r i o r  t o  t he  s o l u t i o n  t o  t he  model. The a n a l y s t  can w r i t e  down 

t h e  money supply  f u n c t i o n  and t h e  nonpo l i c y  s t r u c t u r a l  equa t ions  and from them 

d e r i v e  s o l u t i o n s  f o r  endogenous v a r i a b l e s ,  as w i l l  be i l l u s t r a t e d  below. On 

t h e  o t h e r  hand, an i n t e r e s t  r a t e  r u l e  i s  a  r e s t r i c t i o n  on t h e  behav io r  o f  t h e  
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i n t e r e s t  r a t e .  Unless t h e  i n t e r e s t  r a t e  i s  a  d i r e c t  i n s t r umen t  o f  p o l i c y ,  

then an i n t e r e s t  r a t e  r u l e  cannot  adequately represen t  an o p e r a t i o n a l  p o l i c y .  

What i s  needed i s  a  d e c i s i o n  r u l e  f o r  an a c t u a l  cho ice v a r i a b l e .  Among 

cand ida te  v a r i a b l e s  i n  t h e  s t r u c t u r e ,  o n l y  money i s  a p p r o p r i a t e l y  conceived as 

a  f e a s i b l e  cho ice v a r i a b l e .  Then f e a s i b l e  p o l i c y  can be descr ibed  adequa te ly  

o n l y  i n  terms o f  a  r u l e  f o r  t h e  behav ior  o f  t he  money s tock  as a  f u n c t i o n  o f  

t h e  observed s t a t e .  I n  o t h e r  words, p o l i c y  can be adequate ly  and 

o p e r a t i o n a l l y  descr ibed o n l y  i n  terms o f  a  money supply  f u n c t i o n .  

An i n t e r e s t  r a t e  r u l e  can be i n t e r p r e t e d  o n l y  as a  r e s t r i c t i o n  on t h e  

s o l u t i o n  o r  outcome o f  t h e  model. Indeed, t h e  i n t e r e s t  r a t e  r u l e ,  i f  i t  i n  

f a c t  ho lds t r u e  i n  an economy, i s  the  reduced- form equa t ion  f o r  the i n t e r e s t  

r a t e .  

111. Nominal Determinacy i n  a  Pro to type  Model 

Th i s  sec t i on  presents  a  s imp le  model and shows how money and p r i c e s  a r e  

determined by s o l v i n g  the  money supply  f u n c t i o n  and t h e  nonpo l i c y  s t r u c t u r a l  

equa t ions  s imul taneous ly .  

Consider t he  f o l l o w i n g  i l l u s t r a t i v e  macroeconomic model. L e t  aggregate 

demand be a f u n c t i o n  o f  t he  r e a l  r a t e  o f  i n t e r e s t  and a d is tu rbance ,  w h i l e  

aggregate supply  i s  a  cons tan t .  Formal ly :  

y: = do-dCRt-(Et-,pt+l-pt)I+ut, d>O (4)  

y: = y F  (5) 

where y: and y: a re  aggregate demand and supply ,  r e s p e c t i v e l y ;  p, 

i s  t h e  l o g  o f  t he  p r i c e  l e v e l ;  y f  i s  a  f i x e d  o u t p u t  supply ;  and u, i s  a  

nonau toco r re l a ted  d i s t u rbance  t o  aggregate demand. The lagged e x p e c t a t i o n  

o p e r a t o r ,  E , - , ,  when a p p l i e d  t o  p t + , ,  r e t u r n s  t he  o b j e c t i v e  mathematical  

http://clevelandfed.org/research/workpaper
Best available copy



e x p e c t a t i o n  o f  t he  f u t u r e  p r i c e  l e v e l  cond i t i oned  on a l l  lagged r e a l i z a t i o n s  

o f  t h e  s t a t e  vec to r .  ' Then t h e  commodity market equi 1 i br ium c o n d i t i o n ,  o r  

I S  f u n c t i o n ,  i s  

R t  = r t  + ( E t - l ~ t + ~ - p ~ )  ( 6 )  

where t h e  (ex an te )  r e a l  r a t e ,  

r, = ( l / d ) C ( d o - y f ) + u t l ,  ( 7 )  

i s  exogenous. ( d o - y f )  w i l l  be taken  as zero.  Th is  assumption i s  

h e u r i s t i c  o n l y ;  i t  has t he  e f f e c t  o f  making t he  mean o f  t he  r e a l  r a t e  equal  t o  

zero,  thereby s i m p l i f y i n g  mathematical  express ions t h a t  f o l l o w .  

L e t  t h e  money demand f u n c t i o n  be 

mt-pt=ao-aRt+et, a>O, (8 )  

where m, i s  t he  q u a n t i t y  o f  money and e, i s  a whi te- noise d is tu rbance .  

For t he  purpose a t  hand, i t  w i l l  s u f f i c e  t o  cons ider  a s i m p l i f i e d  v e r s i o n  

o f  t he  money supply  f u n c t i o n  analyzed by McCallum (1986): 

mt=Xo+X(Rt-R*), - ( l+a)<X<m, ( 9 )  

where R* i s  an i n t e r e s t  r a t e  t a r g e t .  R*  i s  t r e a t e d  as a cons tan t  t o  s i m p l i f y  

a n a l y s i s .  

The economic s t r u c t u r e  i s  composed o f  the  two nonpo l i c y  equat ions,  t h e  I S  

f u n c t i o n ,  ( 6 ) ,  and t he  money demand f u n c t i o n ,  ( 8 ) ,  p l u s  t h e  p o l i c y  equa t i on ,  

o r  money supply  f u n c t i o n ,  ( 9 ) .  I t  i s  easy t o  show t h a t  these th ree  equa t ions  

a r e  s u f f i c i e n t  t o  p rov i de  s o l u t i o n s  f o r  the  t h ree  endogenous va r i ab l es ,  p,, 

m t  , R,, as w e l l  as t h e  endogenous expec ta t i on  E t - l p t + l .  I t  i s  useful 

f o r  what f o l l o w s  t o  show how t h e  method o f  undetermined c o e f f i c i e n t s  can be 

used t o  so lve  t he  model i f  an app rop r i a t e  s t a t e  v e c t o r  can be i d e n t i f i e d .  

Formal ly ,  a s t a t e  v e c t o r  i s  a s e t  o f  dated v a r i a b l e s ,  bo th  predetermined 

and exogenous, t h a t  comp le te ly  desc r i be  t he  p o s i t i o n ,  o r  s t a t e ,  of a dynamic 

system. Cu r ren t  r e a l i z a t i o n s  o f  endogenous v a r i a b l e s  a r e  s t r i c t  f u n c t i o n s  o f  
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t he  s t a t e  vec to r .  The concept o f  s t a t e  vec to r  i s  invoked d u r i n g  a n a l y s i s  o f  

g i ven  systems i n  o r d e r  t o  hypothes ize a  t r i a l  s o l u t i o n ,  whose arguments a re  

the  s t a t e  vec to r  and whose c o e f f i c i e n t s  a re  f u n c t i o n s  o f  s t r u c t u r a l  

parameters.  Given a  ( l i n e a r )  t r i a l  solut ion- - based on an adequate s t a t e  

vector--and g i ven  a  c o n s i s t e n t  ( l i n e a r )  economic s t r u c t u r e ,  the  c o e f f i c i e n t s  

of t he  t r i a l  s o l u t i o n  can be determined. O p e r a t i o n a l l y ,  a  s t a t e  v e c t o r  i s  a  

se t  o f  da ted  predetermined and exogenous v a r i a b l e s  t h a t ,  when i nc l uded  as 

arguments i n  a  t r i a l  s o l u t i o n ,  p rov i de  a  c o n s i s t e n t  s e t  o f  i d e n t i t i e s  r e l a t i n g  

s t r u c t u r a l  parameters of t he  system t o  the  c o e f f i c i e n t s  i n  t he  t r i a l  

s o l u t i o n .  If a t r i a l  s o l u t i o n  i s  found t o  be i n c o n s i s t e n t  w i t h  the  s t r u c t u r e ,  

then t he  s t a t e  v e c t o r  on which i t  i s  based i s  inadequate and must be expanded 

(assuming t h e  s t r u c t u r e  i t s e l f  i s  c o n s i s t e n t ) .  

U n f o r t u n a t e l y ,  t h e  s t a t e  v e c t o r  i s  nonunique; t h e r e  a re  an i n d e f i n i t e l y  

l a r g e  s e t  of vec to r s  adequate t o  desc r i be  t he  c u r r e n t  s t a t e .  From among 

t h i s  adequate se t ,  t he  a n a l y s t  may choose a  p a r t i c u l a r  s t a t e  v e c t o r  f o r  

a n a l y t i c a l  convenience. McCallum (1983) has suggested t he  employment o f  a  

minimal s t a t e  v e c t o r ,  which i s  t h e  smal lest- dimensioned vec to r  adequate t o  

descr ibe  t h e  c u r r e n t  s t a t e  o f  t he  system. A s t a t e  vec to r  i s  a  minimal s t a t e  

vec to r  i f  none o f  i t s  elements can be l e f t  o u t  of t he  t r i a l  s o l u t i o n  w i t h o u t  

making t h e  t r i a l  s o l u t i o n  i n c o n s i s t e n t  w i t h  t he  s t r u c t u r e .  

Exogenous and predetermined v a r i a b l e s  e x p l i c i t l y  appear ing i n  t h e  

s t r u c t u r a l  equa t ions  a re  obv ious candidates f o r  i n c l u s i o n  i n  t he  min imal  

s t a t e  v e c t o r .  Sometimes, b u t  n o t  always, they  comprise a  minimal s t a t e  

v e c t o r .  I n  genera l ,  however. t r i a l  and e r r o r  must be employed t o  ensure 

t h a t  t he  s t a t e  v e c t o r  i s  adequate. I n  the  i l l u s t r a t i v e  model, t h e  s e t  of 

s t a t e  v a r i a b l e s  e x p l i c i t l y  appear ing i n  i t  w i l l  c o n s t i t u t e  an adequate s t a t e  

v e c t o r  t h a t  r u l e s  o u t  bubbles,  o r  exp los i ve  pa ths  f o r  r e a l  money ba lances,  
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b u t  t h a t  o therw ise  does n o t  r e s t r i c t  the  outcome o f  the  model beyond t h e  

r e s t r i c t i o n s  a l r eady  p resen t  i n  t h e  s t r u c t u r e .  ' 
I n  t h e  i l l u s t r a t i v e  model, t h e  exogenous and predetermined v a r i a b l e s  

appear ing i n  t he  s t r u c t u r a l  r e p r e s e n t a t i o n  a re :  

S t = { l  , r t , e t ) ,  (10) 

i n c l u d i n g  t h e  u n i t  " v a r i a b l e "  t h a t  i s  i m p l i c i t .  A t r i a l  s o l u t i o n  i n  terms 

of t h e  undetermined c o e f f i c i e n t s ,  denoted as n , , s ,  i s  g i ven  i n  equa t ions  

(ll), (12) ,  and (13) .  

p t= f l l o+n l l r t+n12e t  ( 11 )  

mt=n20+n21r t+I122et  (12)  

Rt=n30+n3 1 r t + n 3 2 e t  (13)  

Under t h e  i n f o r m a t i o n  assumptions and us i ng  (ll), t h e  expec ta t i on  o f  t h e  

f u t u r e  p r i c e  must be 

E t - ~ ~ t + l = n l  o ( 1  4) 

where use has been made o f  E t ( r t ) = [ d o - y f l d > l = O  and Et(et)=O. 

The s o l u t i o n  i s  ob ta i ned  by s u b s t i t u t i n g  (ll), (121, (13) ,  and (14) i n t o  

t he  s t r u c t u r a l  equa t ions  (61, (8>, and (9)  and s o l v i n g  t he  r e s u l t i n g  

i d e n t i t i e s  f o r  a l l  ni, c o e f f i c i e n t s .  These i d e n t i t i e s  a re  shown below. 
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These i d e n t i t i e s  a re  c o n s i s t e n t ,  so t he  s t a t e  v e c t o r  i s  adequate. The 

c o e f f i c i e n t s  a re  then determined t o  be as shown below. 

When these express ions f o r  t he  n i j s  a r e  s u b s t i t u t e d  i n t o  (ll), (12) ,  and 

(13) ,  i t  i s  c l e a r  t h a t  t he  s o l u t i o n s  f o r  a l l  endogenous v a r i a b l e s  a r e  

we1 1- def ined.  

IV .  I n t e r e s t  Rate Rules Are I n f e a s i b l e  

As argued above, an i n t e r e s t  r a t e  r u l e  cannot be i n t e r p r e t e d  as a  

s t r u c t u r a l  equa t ion ;  i t  i s  a  r e s t r i c t i o n  on,  t he  behav io r  o f  t he  i n t e r e s t  
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r a t e .  I f  t h e  i n t e r e s t  r a t e  r u l e  i s  t o  h o l d  t r u e  f o r  an economy, then  t h e  

reduced f o r m  must be i d e n t i c a l  t o  t he  i n t e r e s t  r a t e  r u l e .  Th is  s e c t i o n  

shows t h a t  t he re  i s  no f e a s i b l e  p o l i c y  choice--no s e t  of money supp ly  

f u n c t i o n  parameters- - that s a t i s f i e s  t he  requi rement  t h a t  i t  renders  t h e  

i n t . e res t  r a t e  reduced f o rm  i d e n t i c a l  t o  t he  i n t e r e s t  r a t e  r u l e .  

Cons ider  the t r i v i a l  i n t e r e s t  r a t e  r u l e  

Rt=R*. (17)  

I f  an economy obeys such an i n t e r e s t  r a t e  r u l e ,  then  t he  reduced form 

c o e f f i c i e n t s  i n  the  i n t e r e s t  r a t e  equa t i on  of  t h e  t r i a l  s o l u t i o n ,  ( 13 ) ,  must 

be 

113 0=R* 

n3 1=0 

l l s r = O .  

The second and t h i r d  o f  these r e s t r i c t i o n s  render  t h e  i n t e r e s t  r a t e  

predetermined; the  f i r s t  r e s t r i c t i o n  ensures t h a t  t he  i n t e r e s t  r a t e  t a r g e t  

R* i s  achieved. I n  v iew o f  the  s o l u t i o n  va lues f o r  t he  I13,s shown i n  

(16) ,  t h e  i n t e r e s t  r a t e  r u l e  r e q u i r e s  

R*=O 

l/(a+X+l)=O. (19)  

Then an i n t e r e s t  r a t e  r u l e  i s  f e a s i b l e  i f  and o n l y  i f  t h e r e  e x i s t s  a  

p o l i c y  equa t i on  such t h a t  (19) ho lds .  But  t he re  i s  no a l l owab le  p o l i c y  

v e c t o r  {Ao ,X,R*) s a t i s f y i n g  these equa t ions .  S p e c i f i c a l  l y ,  t h e r e  

i s  no  f i n i t e  X  t o  s a t i s f y  n3 l= f l32=(a+~+ l ) - '=O.  N h i l e  i t  i s  t r u e  

t h a t  113 and 113* approach zero  as X  approaches i n f i n i t y ,  II, and 

f13, a r e  undef ined a t  X=a because i f  X  i s  n o t  f i n i t e ,  then  (9) i s  n o t  a  

v a l i d  express ion  of t h e  s t r u c t u r a l  p o l i c y  equa t ion .  And i f  (9) i s  n o t  t h e  

p o l i c y  equa t ion ,  something e l s e  d e s c r i b i n g  monetary p o l i c y  must be s u p p l i e d  t o  
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complete t he  model. The f e a s i b i l i t y  o f  an i n t e r e s t  r a t e  r u l e  cannot be 

assessed w i t h o u t  a complete model. 

Of course, t h e  argument a g a i n s t  t he  f e a s i b i l i t y  o f  an i n t e r e s t  r a t e  r u l e  

depends, so f a r ,  on t he  assumption t h a t  t he  money supp ly  f u n c t i o n  takes t h e  

f o r m  (9). F o r t u n a t e l y  f o r  t h e  argument, impor tan t  g e n e r a l i z a t i o n s  on ( 9 )  

can be made w i t h o u t  a f f e c t i n g  t h e  r e s u l t  t h a t  i n t e r e s t  r a t e  r u l e s  a re  

i n f e a s i b l e .  Simple i n d u c t i v e  evidence, i n  t h e  fo rm o f  t r y i n g  va r i ous  

candidates and obse rv i ng  t h e  i m p l i c a t i o n s ,  suggests t h a t  lagged r e a l i z a t i o n s  

of any v a r i a b l e s  appear ing i n  t h e  model can be added as arguments to t h e  

p o l i c y  r u l e  ( these ,  o f  course, may augment t h e  minimal s t a t e  vec to r )  w i t h o u t  

a f f e c t i n g  t he  i n f e a s i b i l i t y  r e s u l t .  

Apparent ly ,  t h e r e  i s  o n l y  one money supp ly  f unc t i on  t h a t  would make an 

i n t e r e s t  r a t e  r u l e  a f e a s i b l e  s o l u t i o n  f o r  t h e  i n t e r e s t  r a t e .  Th is  money 

supp ly  f u n c t i o n  i s  o f  t h e  form:  

mt=Ao+X,rt+A2et (20)  

(wh ich  i s  a l s o  t h e  reduced f o r m  f o r  money), where t he  Xs a r e  p o l i c y  cho i ce  

parameters. Then t he  reduced f o r m  f o r  t he  i n t e r e s t  r a t e  i s :  

Rt = [ ( I -X I  )/(l+a)lrt+C(l-X2)/(l+a)let. (21 > 
I n  v iew of t h e  l a t t e r ,  i t  i s  c l e a r  t h a t  i f  X1=A2=1, then Rt=R*=O. 

Therefore, i f  p o l i c y  can c o n d i t i o n  t he  money s tock  a r b i t r a r i l y  on t he  s t a t e  

v e c t o r ,  as i n  (20) ,  then an i n t e r e s t  r a t e  r u l e  i s  f e a s i b l e- - t h e r e  e x i s t s  

{A, ,A, ,A2 )  such t h a t  R, i s predetermined.  

Th is  a l t e r n a t i v e  money supp l y  f u n c t i o n ,  (20) ,  cou ld  be made o p e r a t i o n a l  

o n l y  i f  the  po l icymaker  had complete c u r r e n t  i n f o r m a t i o n ,  t h a t  i s ,  i f  t h e  

a u t h o r i t i e s  cou ld  observe t h e  complete, c u r r e n t  s t a t e  o f  t h e  economy, 

1 r , e  But  i n  t he  r e a l i s t i c  case i n  which the  a u t h o r i t i e s  do 

n o t  have f u l l  knowledge o f  t h e  c u r r e n t  u n d e r l y i n g  shocks, because of 
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i n f o r m a t i o n  l a g s ,  no o p e r a t i o n a l  money supply  f u n c t i o n  can be found t h a t  

generates predetermined behav io r  f o r  the  i n t e r e s t  r a t e .  An i n t e r e s t  r a t e  

r u l e  i s  i n f e a s i b l e  because i t  i s  i n c o n s i s t e n t  w i t h  t he  s t r u c t u r a l  

assumptions o f  t he  model (no money i l l u s i o n )  and the  i n f o r m a t i o n a l  

assumption ( p o l i c y  a u t h o r i t i e s  have incomplete  c u r r e n t  i n f o r m a t i o n ) .  

V .  I n t e r e s t  Rate Rules Are Not L i m i t i n g  Cases o f  Money Supply Func t ions  

Th is  s e c t i o n  cons iders  t h e  i dea  t h a t  an i n t e r e s t  r a t e  r u l e  i s  a  l i m i t i n g  

case o f  a  money supply r u l e ,  an i dea  t h a t  has been a t t r i b u t e d  t o  

McCallum. Th is  sec t i on  d i sp roves  t h i s  i dea  and ends w i t h  an account o f  

how t h i s  i dea  a r i s e s  f r om  a f a i l u r e  t o  d i s t i n g u i s h  between reduced f o rm  and 

s t r u c t u r a l  equat ions.  

McCallum proves t h a t  as X approaches i n f i n i t y ,  t he  reduced fo rm 

c o e f f i c i e n t s ,  t h e  II,,s, remain we l l- de f ined .  The p o i n t  here i s  t h a t  any 

f i n i t e  X, no ma t t e r  how l a r g e ,  i s  c o n s i s t e n t  w i t h  determinacy.  Th is  p o i n t  

i s  unexcept ionable ,  b u t  t h e  n e x t  s tep  i n  h i s  argument i s  t h a t ,  because t h e  

c o e f f i c i e n t s  on c u r r e n t  i n n o v a t i o n s  o f  t he  reduced form f o r  t he  i n t e r e s t  

r a t e ,  113, and I I 3 2 ,  become a r b i t r a r i l y  c lose  t o  ze ro  as X ge t s  

l a r g e r ,  t h a t  one can come a r b i t r a r i l y  c lose  t o  ach iev i ng  an i n t e r e s t  r a t e  

r u l e .  Furthermore, i t  then seems reasonable t o  say t h a t ,  i n  t he  l i m i t ,  t h e  

money supply  f u n c t i o n  becomes t h e  i n t e r e s t  r a t e  r u l e .  

Th is  i dea  i s  impor tan t  t o  r e f u t e  because i t  has appa ren t l y  become 

i n f l u e n t i a l .  For example, Dotsey and K ing  (1986) analyze t h e  e f f e c t s  o f  

i n t e r e s t  r a t e  r u l e s  by s e t t i n g  1 equal t o  i n f i n i t y :  "An i n t e r e s t  r a t e  peg 

i s  t he  l i m i t i n g  case o f  a  contemporaneous response t o  i n t e r e s t  r a t e s  ( i . e . ,  

CXI=~)." (p.  37). 
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To p rove  t h a t  i n t e r e s t  r a t e  r u l e s  or pegs a r e  not l i m i t i n g  cases o f  

money s u p p l y  r u l e s ,  i t  i s  h e l p f u l  to  r e c a l l  t h e  d e f i n i t i o n  of  a l i m i t .  A 

l i m i t  i s  a f i x e d  p o i n t  t o  which an i n f i n i t e  sequence converges.  Not  a l l  

i n f i n i t e  sequences have l i m i t s  no r ,  i f  t h e y  e x i s t ,  a r e  l i m i t s  n e c e s s a r i l y  

e lements o f  t h e  sequence. Consider an i n f i n i t e  sequence o f  X v a l u e s .  

A={ X I ,  XZ, 1 3 ,  . .., X j ,  . ... ) 

w i t h  X l<Xz<  ... < A j <  .... 

The money supp ly  e q u a t i o n  (9)  d e f i n e s  a t r a n s f o r m a t i o n  T:A->M where M i s  

t h e  i n f i n i t e  sequence o f  money supp ly  f u n c t i o n s :  

M={ m;=Xo+Xl (Rt-R*) , m:=Xo+X2 (R,-R*) , 

m;=Xo+X3(Rt-R*), . . .  , mT=Xo+Xj<R,-R*), ....) 

I f  a l i m i t i n g  money s u p p l y  f u n c t i o n  e x i s t e d  as X j  i n c r e a s e d  w i t h o u t  

l i m i t ,  i t  would be t h e  e x p r e s s i o n  f o r  m:=Xo+Xj(R,-R*) t o  wh ich t h e  

sequence M converged as X j  i nc reases  w i t h o u t  l i m i t .  Obv ious ly ,  such a 

l i m i t  does n o t  e x i s t .  

How, then,  can a r u l e  such as (17)  have been m is taken  f o r  a l i m i t i n g  case 

o f  ( 9 > ?  The e r r o r  a r o s e  f r o m  a f a i l u r e  t o  d i s t i n g u i s h  between t h e  p o l i c y  r u l e  

( 9 > ,  wh ich i s  a s t r u c t u r a l  equa t ion ,  and t h e  s o l u t i o n  for t h e  i n t e r e s t  r a t e .  

A n a t u r a l  source o f  t h i s  c o n f u s i o n  i s  t h a t  t h e  l a t t e r  does i n  f a c t  possess a 

f i x e d  p o i n t ,  or l i m i t i n g  f u n c t i o n ,  as X approaches i n f i n i t y .  The reduced 

f o r m  s o l u t i o n  for R,, g i v e n  by (13) and (161,  has t h e  l i m i t i n g  f u n c t i o n  or 

f i x e d  p o i n t  i d e n t i c a l  t o  t h e  i n t e r e s t  r a t e  r u l e ,  R,=O. 

V I .  I n t e r e s t  Rate Rules  F a i l  to  Complete t h e  Model 

An i n t e r e s t  r a t e  r u l e  does n o t  comple te  t h e  model. I n  p a r t i c u l a r ,  t h e  
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-1 3- 

nonpo l i cy  s t r u c t u r a l  equat ions ( 6 )  and ( 8 > ,  t oge the r  w i t h  an i n t e r e s t  r a t e  

r u l e  such as (17),  do n o t  p rov ide  unique bubble- f ree s o l u t i o n s  f o r  t h e  p r i c e  

l e v e l  and money s tock .  

Consider t he  system comprised o f  (6 ) ,  (8>, and (17> ,  shown below f o r  

convenience. 

R t = r t + ( E t - l p t + l - p t )  ( 6 )  

mt-pt=ao-aRt+et ( 8 )  

R t = R *  (17)  

The money demand equa t ion ,  (81, i s  o f  no use i n  de te rm in i ng  the  p r i c e  

l e v e l  i n  t h i s  system. (6 )  and (17) t oge the r  a re  s u f f i c i e n t  t o  determine t h e  

expected r a t e  o f  i n f l a t i o n ,  

( E t - l p t + l - p t ) = R * - r t ,  (22)  

b u t  the  p r i c e  l e v e l ,  p t ,  i s  undetermined, be ing  dependent on an unsupp l ied  

t e rm ina l  c o n d i t i o n ,  E , - l p t + l :  

p t = E t - l p t + l + R * - r t .  ( 2 3 )  

By s u b s t i t u t i n g  (23) and (17) i n t o  (81, i t  i s  seen t h a t  m, i s  a l s o  

dependent one- for-one on t he  unsupp l ied  t e rm ina l  c o n d i t i o n  and, hence, i s  

a l s o  inde te rmina te .  The system ( (6 )  , (8)  , ( I711  i s  incomple te  w i t h  

r espec t  t o  p  , and m, . 

McCal lum eva lua ted  t h e  completeness o f  systems such as ( (6 )  , (8)  , (17) )  

us i ng  a  t r i a l  s o l u t i o n  de r i ved  f r om t h e  undetermined c o e f f i c i e n t s  method 

i l l u s t r a t e d  above. Systems f o r  which t h e  t r i a l  s o l u t i o n s  f o r  m t  and p, 

a re  nonunique were cons idered nom ina l l y  inde te rmina te .  McCallum focuses on 

t he  c o n d i t i o n s  under which the  i n t e r c e p t  c o e f f i c i e n t s  o f  p t  and m,, which 

a re  n lo  and nro,  r e s p e c t i v e l y ,  f a i l  t o  be un ique l y  determined, because 

t h i s  i s  t he  manner i n  which inde te rminacy  revea l s  i t s e l f  i n  t r i a l  s o l u t i o n s .  

Such a n a l y s i s  i s  i n v a l i d ,  however, because i t  depends upon assumptions abou t  
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t he  s t a t e  vec to r  t h a t  cannot be j u s t i f i e d .  The s t a t e  vec to r  can be 

determined o n l y  f r om  a n a l y s i s  o f  t he  complete s t r u c t u r a l  model. I f  t h e  

s t r u c t u r a l  model o r  any o f  i t s  components i s  unknown, then t h e r e  i s  no 

assurance e i t h e r  t h a t  any p a r t i c u l a r  s t a t e  v e c t o r  i s  adequate o r  t h a t  i t  i s  

cons i  s t e n t  w i t h  t he  s t r u c t u r e .  Demonstrat ions t h a t  the  reduced forms f o r  

money and p r i c e s  a re  i nde te rm ina te  i n  t r i a l  s o l u t i o n s  a re  i r r e l e v a n t  i n  an 

a n a l y s i s  o f  t he  completeness o f  a  model, because t hey  assume 

knowledge--about t he  s t a t e  vec to r- - tha t  cannot be assumed i f  the  

completeness o f  t he  model i s  i n  doubt.  

I t  may seem t h a t  t h e  s t a t e  vec to r  assumption i s  innocuous. McCallum 

in tends  i t  n o t  as a  r e s t r i c t i o n  on the  s t r u c t u r e ,  b u t  r a t h e r  as a  

r e s t r i c t i o n  on t h e  reduced form--one t h a t  l e t s  t h e  s t r u c t u r e  speak f o r  

i t s e l f .  Yet,  i t  a l r e a d y  assumes t h a t  an i n f i n i t u d e  o f  p o t e n t i a l  s t a t e  

v a r i a b l e s  have been exc luded as arguments i n  t h e  money supply  f u n c t i o n  

necessary t o  complete t h e  model. Consider t h e  genera l  f o r m u l a t i o n  f o r  t h e  

money supply :  

m, = Xo+Xlrt+X2et 

+gym , - +gym - + . . . +8ym , - + . . . 
+e~pt -1+e ;p t -2+ .  . .+e;~,-~+. . . 
+87rt-1+8;rt-2+...+e;tt-J+... 

+8:et-l+8:et-2+. . .+8;et-J+. . . 

+TI t + T 2 t L + .  . . + T J t J + .  . . . 
N o t i c e  t h a t  r, and e t - - the  c u r r e n t  s t a t e  var iab les- - must  be arguments i n  

t he  money supply  r u l e  i n  o rde r  f o r  t he  i n t e r e s t  r a t e  r u l e  t o  be f e a s i b l e .  

There i s  a  f e a s i b l e  i n t e r e s t  r a t e  r u l e  assoc ia ted  w i t h  any s e t  o f  z e r o  

r e s t r i c t i o n s  on t h e  8s and TS.  I f  a l l  l ags  o f  s t a t e  v a r i a b l e s  and a l l  

t ime  t rends  a re  excluded a r b i t r a r i l y ,  then t h e  s t r u c t u r e  i s  be ing  r e s t r i c t e d  
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such t h a t  a l l  8s and T S  i n  t he  money supp ly  f u n c t i o n  a re  zero.  But  i f  

t h i s  r e s t r i c t i o n  can be made, i t  i s  because t h e  money supply  f u n c t i o n  i s  

known t o  be o f  the  fo rm shown and because i t  i s  f u r t h e r  known t h a t  t h e  

r e l e v a n t  parameters a re  zero.  The f a c t  t h a t  v a r i a b l e s  such as p t - l ,  

m t - , ,  r t - , ,  e,-l ,  o r  t do n o t  appear i n  e i t h e r  t he  nonpo l i cy  equat ions 

(6) and (8 )  o r  i n  the  i n t e r e s t  r a t e  r u l e  (17) does no t  mean t h a t  such 

v a r i a b l e s  m igh t  n o t  be s t a t e  va r i ab l es ;  t h a t  i ssue  can be answered o n l y  

a f t e r  t he  money supply f u n c t i o n  has been made e x p l i c i t  t o  complete t h e  model.  

V I I .  R e i n t e r p r e t a t i o n  o f  a  Resu l t  Due t o  McCallum 

McCallum's 1981 a r t i c l e  sought t o  show how an i n t e r e s t  r a t e  r u l e  c o u l d  

be c o n s i s t e n t  w i t h  determined values o f  nominal  v a r i a b l e s ,  so l ong  as t h e  

i n t e r e s t  r a t e  was s e t  i n  o r d e r  t o  have some d e s i r e d  e f f e c t  on the  money 

s tock .  Because h i s  a n a l y s i s  i s  i n f l u e n t i a l ,  some r e c o n c i l i a t i o n  between h i s  

a n a l y s i s  and t h a t  o f  t h i s  a r t i c l e  i s  c a l l e d  f o r .  

McCallum assumed t h a t  " . . . the  monetary a u t h o r i t i e s  adopt a  feedback r u l e  

f o r  the  i n t e r e s t  r a t e  . . . ."  (1981, p. 319) I t  i s  n o t  c l e a r  whether t h i s  

means t h a t  t h e  a u t h o r i t i e s  make the  i n t e r e s t  r a t e  predetermined th rough  

cho ice  o f  an app rop r i a t e  money supply f u n c t i o n ,  o r  whether i t  means t h a t  t h e  

i n t e r e s t  r a t e  i t s e l f  i s  a  p o l i c y  i ns t r umen t  o r  a  d i r e c t  cho ice v a r i a b l e .  I n  

e i t h e r  case, t he  assumption runs  i n t o  problems d iscussed above concern ing  

t he  f e a s i b i l i t y  o f  an i n t e r e s t  r a t e  r u l e .  Bu t  even though such a  r u l e  

should  n o t  be cons idered a  p o l i c y  r u l e ,  and even though an i n t e r e s t  r a t e  

r u l e  i s  i n f e a s i b l e ,  McCallumls a n a l y s i s  can s t i l l  be cons idered f o r  what i t  

says about whether i n t e r e s t  r a t e  r u l e s  (however they  may come i n t o  f o r ce )  

complete t h e  model i n  t h e  sense o f  r e n d e r i n g  nominal magnitudes 
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dete rmina te .  I t  was t h i s  i ssue  t h a t  Sargent and Wallace e x p l i c i t l y  

addressed. 

The f o l l o w i n g  d i scuss ion  presents  McCallum's assumptions about monetary 

p o l i c y  i n  a  s i m p l i f i e d  form, b u t  one e s s e n t i a l l y  adequate t o  t he  i ssues  a t  

hand. The o r i g i n a l  a n a l y s i s  i nvo l ved  a d d i t i o n a l ,  nonessen t ia l  dynamic 

elements, w i t h  money t a r g e t s  depending on t he  lagged s t a t e  and w i t h  t h e  

i n t e r e s t  r a t e  r u l e  c a l l i n g  f o r  smoothing o f  i n t e r e s t  r a t e  movements. 

McCallum mot i va ted  t h e  i n t e r e s t  r a t e  r u l e  i n  t he  f o l l o w i n g  way. The 

a u t h o r i t i e s ,  w ish ing  t o  e x e r t  e f f e c t i v e  c o n t r o l  over  t he  money s tock ,  choose 

t h e  i n t e r e s t  r a t e  i n  a  manner c o n s i s t e n t  w i t h  a  predetermined money t a r g e t .  

L e t t i n g  t he  money t a r g e t  be a  f i x e d  va lue ,  P O ,  f o r  s i m p l i c i t y ,  t h e  

a u t h o r i t i e s  then se t  R, i n  such a  way t h a t  

Et - lmt=po (24) 

v i a  some a p p r o p r i a t e l y  chosen i n t e r e s t  r a t e  r u l e .  Such an i n t e r e s t  r a t e  

r u l e  can be found by s e t t i n g  t he  expec ta t i on  o f  money demand equal t o  t h e  

money t a r g e t ,  p,: 

Et-lmt=Et-l{pt+ao-aRt}=po, 

which i m p l i e s  

E t - , R t = ( l / a ) { E t - l p t + a ~ - l - I o } .  

The i n t e r e s t  r a t e  r u l e  t h a t  achieves t h i s  i s  then 

R,=( l l a ) {E t - ,p t+ao-po} .  (27) 

McCallum regarded t h i s  l a s t  equa t ion  as t h e  s p e c i f i c a t i o n  o f  p o l i c y  behav io r .  

Given these assumptions, t h e r e  i s  a  we l l - de f i ned  e q u i l i b r i u m  f o r  a l l  

endogenous v a r i a b l e s  i n  terms o f  a  t r i a l  s o l u t i o n  i n  t he  minimal s t a t e  

v e c t o r .  From t h i s ,  McCallum concludes t h a t  an i n t e r e s t  r a t e  r u l e  i s  

c o n s i s t e n t  w i t h  nominal determinacy. 

However, t h i s  l i n e  o f  reason ing  does n o t  p rov i de  an argument t h a t  
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i n t e r e s t  r a t e  r u l e s  a re  c o n s i s t e n t  w i t h  nominal determinacy, because t h e  

conc lus i on  i s  e s s e n t i a l l y  among t h e  premises. McCallum's demons t ra t ion  

hypothes izes t h a t  a  nominal va r i ab l e- - the  money s tock- - is  rendered  

de te rmina te  by app rop r i a t e  cho ice o f  t h e  i n t e r e s t  r a t e  r u l e  w i t h o u t  a c t u a l l y  

e x p l a i n i n g  how t h a t  cou ld  come about .  Then i t  i s  shown t h a t  t h i s  assumption 

i s  adequate t o  comp le te ly  determine t h e  s o l u t i o n  t o  the model, i n c l u d i n g  a 

un ique bubble- f ree p r i c e  l e v e l .  

Formal ly ,  McCallum's argument has t h e  f o l l o w i n g  e s s e n t i a l  s t r u c t u r e .  

Hypothe.si s : 

( H I )  There e x i s t s  a  s o l u t i o n  i n  terms of t he  s t a t e  vec to r  S t :  

pt=nr O + ~ I  ~ r ~ + f l ~  * e t  

m t=n20+n21 r t+n2 re t  

R t=n30+n31 r t+ f132e t  

E t - I ~ t + l = f l l o  

(HZ) The i n t e r e s t  r a t e  obeys an i n t e r e s t  r a t e  r u l e  ( a  d i r e c t  imp1 i c a t i o n  o f  

(27) > : 
n3 1=n32=0 

(H3) The p r i o r  expec ta t i on  of money i s  predetermined ( i n  t h i s  example, an 

exogenous cons tan t ) :  

Et- lmt=po (24) 

(H4) The nonpo l i cy  s t r u c t u r e :  

R t = r t + ( E t - l p t +  l - p t )  

mt-pt=ao-aRt+et 
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Conclus ion:  

(C1) A l l  the  H i j S  a re  un ique l y  determined, i n c l u d i n g  lllo and 

0 .  Since t h e  l l i j s  a re  we l l- de f ined ,  no i nde te rm inac ies  

a r i s e .  

I f  i t  i s  in tended t o  prove t h a t  an i n t e r e s t  r a t e  r u l e  i s  f e a s i b l e ,  and 

some migh t  i n t e r p r e t  McCallum's argument i n  t h a t  way, then i t  o b v i o u s l y  

should  n o t  make assumption HZ o f  t h e  hypothes is .  As s t a t e d  above, however, 

McCallum's argument can a l s o  be examined f o r  what i t  says abou t  completeness 

and nominal determinacy, which i s  a concep tua l l y  d i s t i n c t  i s sue .  But  i f  t h e  

argument i s  in tended t o  prove t h a t  an i n t e r e s t  r a t e  r u l e  completes t h e  model 

i n  t h e  sense o f  r ende r i ng  a l l  nominal magnitudes determinate,  and o f  course 

t h e  argument i s  used f o r  t h a t  purpose, then i t  should  n o t  make assumptions 

H1 o r  H3. Assumptions H1 and H3 d i r e c t l y  imp ly  ll,o=po. Th i s ,  i n  

c o n j u n c t i o n  w i t h  t he  money demand equat ion,  (8 ) ,  i m p l i e s  t h a t  O l o = p o - ~ o .  

Hence, i f  II,, i s  determined -- which i t  i s  by the  assumption H3--then 

IIlo i s  a l s o  determinate.  But  i f  nominal indeterminacy i s  to  occur ,  i t  

w i l l  app l y  t o  bo th  money and p r i c e s .  Hence, a conv inc i ng  argument would n o t  

assume the  determinacy o f  e i t h e r  m t  o r  p t ,  bu t  r a t h e r  would show how t h e i r  

determinacy can come about  under an i n t e r e s t  r a t e  r u l e .  

The idea  t h a t  t h e  i n t e r e s t  r a t e  can be manipu la ted f o r  t h e  c o n t r o l  o f  

money--the idea o f  t h e  i n t e r e s t  r a t e  as an ins t rument  f o r  t h e  c o n t r o l  o f  

money--is based on an i m p l i c i t  con fus i on  between r e a l  and nominal  q u a n t i t i e s .  

I n  v iew o f  the  money demand funct ion- - which i s  a r e l a t i o n  between r e a l  money 

ba lances,  exp(mt-p,), t h e  i n t e r e s t  r a t e ,  and a demand shock- - var ia t ions i n  

t h e  i n t e r e s t  r a t e  have t h e i r  e f f e c t  on the  r e a l  q u a n t i t y  o f  money, n o t  on t h e  

nominal  q u a n t i t y .  The money demand f u n c t i o n  i m p l i e s  no necessary  r e l a t i o n  

between t he  nominal i n t e r e s t  r a t e  and t he  nominal q u a n t i t y  o f  money. I f  such 
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a necessary r e l a t i o n  d i d  e x i s t ,  then i t  would be p o s s i b l e  t o  descr ibe  a  method 

by which t he  assumption H3 cou ld  be implemented. 

As i t  i s ,  t he re  i s  no exp lana t i on  o f f e r e d  o f  how t h i s  c o n t r o l  over  t h e  

expec ta t i on  o f  money i s  t o  be achieved. What, then, i s  t h e  s p e c i f i c a t i o n  o f  

p o l i c y  u n d e r l y i n g  t he  de te rmina te  s o l u t i o n  and t he  i n t e r e s t  r a t e  r u l e ?  I f  i t  

i s  assumed t h a t  some money supp ly  f u n c t i o n  does complete t h e  model, then  i t  i s  

p o s s i b l e  t o  i n f e r  t h a t  t h i s  money supply  f u n c t i o n  i s  

mt=Xo+rt+et.  (28 )  

Consider t h e  " p o l i c y  r u l e , "  (27) .  When t he  s o l u t i o n  f o r  Et - ,p t= I I l ,  i s  

s u b s t i t u t e d  i n t o  i t ,  t he  r e s u l t  i s  

5 R t  = 0. ( 27 '  ) 

I n  o t h e r  words, the " p o l i c y  r u l e "  b o i l s  down t o  a  s ta tement  t h a t  t he  i n t e r e s t  

r a t e  i s  predetermined. But  i t  has a l r eady  been argued i n  s e c t i o n  I V  t h a t  

t h i s  r e s u l t  i s  f e a s i b l e  o n l y  i f  t h e  a u t h o r i t i e s  can observe t h e  f u l l  c u r r e n t  

s t a t e  and e f f e c t  the  money supp ly  f u n c t i o n  (28) .  

Formal ly ,  i f  H5 i s  added t o  t h e  hypothes is ,  then C2 can be added t o  t h e  

conc lus ion ,  where H5 and C2 a re  as f o l l o w s :  

(H5) The model i s  complete ( a  money supply  f u n c t i o n  e x i s t s ) .  

(C2) The money supp ly  f u n c t i o n  i s  (28) .  

B u t t r e s s i n g  t h i s  conc lus ion  i s  t h a t  the  n, ,s i n  the s o l u t i o n  a re  

p r e c i s e l y  those t h a t  occur  under t he  money supply f u n c t i o n  (28) .  

I t  seems, then, t h a t  t h e  i dea  t h a t  t h e  i n t e r e s t  r a t e  i s  used as an 

i ns t r umen t  o r  l e v e r  f o r  i n d i r e c t  c o n t r o l  over  money p l ays  no e f f e c t i v e  r o l e  

i n  r ende r i ng  p r i c e s  o r  money de te rmina te .  Ins tead ,  determinacy a r i s e s  

because s u f f i c i e n t  s i de  r e s t r i c t i o n s ,  f o r  example, H1 and H3, have been made 

t h a t  s u b s t i t u t e  p e r f e c t l y  f o r  t h e  assumption t h a t  t he  money supply  f u n c t i o n  

i s  (28),  thus complet ing t he  model and p r o v i d i n g  unique s o l u t i o n s  f o r  a l l  
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v a r i a b l e s .  

Canzoner i ,  Henderson, and Rogof f  (1983) a l s o  make s u f f i c i e n t  s ide  

assumptions- - that money has a  f i x e d ,  predetermined t r end- - to  make t he  model 

complete. McCallum (1986) p rov i ded  a  demonst ra t ion t h a t  t h e  f i x e d- t r e n d  

assumption i s  n o t  i m p l i e d  by t h e  i n t e r e s t  r a t e  r u l e .  T h i s  i n t e r e s t i n g  p o i n t  

i s  a  spec ia l  case o f  the  more genera l  p r o p o s i t i o n  t h a t  few r e s t r i c t i o n s  on 

t h e  money supply  f u n c t i o n  o r  on t h e  behav ior  o f  nominal v a r i a b l e s  a re  i m p l i e d  

by t he  incomplete  system {(6>,(8) , (17)) .  

V I I I .  Summary o f  Conclusions 

I n t e r e s t  r a t e  r u l e s  a re  i n f e a s i b l e .  

An i n t e r e s t  r a t e  r u l e  predetermines t he  i n t e r e s t  r a t e ;  t h a t  i s ,  an 

i n t e r e s t  r a t e  r u l e  makes t h e  i n t e r e s t  r a t e  a  s t r i c t  f u n c t i o n  o f  the  lagged 

s t a t e .  I f  the  i n t e r e s t  r a t e  i s  t o  be rendered predetermined,  then t h e  money 

supp ly  must somehow be ab le  t o  o f f s e t  t he  e f f e c t s  o f  c u r r e n t  shocks on t h e  

i n t e r e s t  r a t e .  The i n t e r e s t  r a t e  r u l e  i s  i n f e a s i b l e  because economic 

d is tu rbances  a re  n o t  contemporaneously observable  by t h e  a u t h o r i t i e s ,  so t h a t  

t h e  i n t e r e s t - r a t e - s t a b i l i z i n g  money supply  response t o  those  d is tu rbances  

cannot  be fo r thcoming  on t he  t i m e l y  bas is  r equ i r ed .  I ns tead ,  the  a u t h o r i t i e s  

must depend on movements i n  t h e  i n t e r e s t  r a t e  i t s e l f  t o  convey the u n d e r l y i n g  

d is tu rbances  a f f e c t i n g  t h e  i n t e r e s t  r a t e .  Changes i n  t h e  money supply  can be 

cond i t i oned  on v a r i a t i o n s  i n  t h e  c u r r e n t  i n t e r e s t  r a t e  t o  any a r b i t r a r y ,  

f i n i t e  degree, b u t  these money changes cannot a b s o l u t e l y  e l i m i n a t e  i n t e r e s t  

r a t e  movements, f o r  then t h e r e  would be no movements i n  t h e  i n t e r e s t  r a t e  

upon which t o  c o n d i t i o n  money supp ly  movements i n  t h e  f i r s t  p lace.  Hence, 

i n t e r e s t  r a t e  r u l e s  a re  i n f e a s i b l e  un less t h e  a u t h o r i t i e s  can c o n d i t i o n  money 

http://clevelandfed.org/research/workpaper
Best available copy



supply  movements d i r e c t l y  on t h e  c u r r e n t  economic d i s t u rbances .  But t hey  

cannot,  because they  do n o t  possess complete c u r r e n t  i n f o r m a t i o n .  

I n t e r e s t  r a t e  r u l e s  f a i l  t o  complete p ro to type  macroeconomic models w i t h  

r a t i o n a l  expec ta t ions  and a  r e a l  money demand f u n c t i o n .  

I f  t h e  p o l i c y  des ign  i s  t o  r e f l e c t  any degree of concern about nominal 

v a r i a b l e s ,  then- -with t h e  p resen t  s t a t e  of macroeconomic science- - the p o l i c y  

must p l ace  d i r e c t  c o n s t r a i n t s  on t he  nominal money supply .  More p r e c i s e l y ,  

t he re  must be d i r e c t  c o n s t r a i n t s  p laced  on t he  r e l a t i o n  between t he  nominal  

money s tock  and t he  observed s t a t e  of t he  economy. But  any comple te ly  

s p e c i f i e d  p o l i c y  can be f o rmu la ted  i n  terms o f  such a  money supp ly  f u n c t i o n .  

Suppose, f o r  argument, t h a t  an i n t e r e s t  r a t e  r u l e  i s  f e a s i b l e .  An 

i n t e r e s t  r a t e  r u l e  predetermines t h e  i n t e r e s t  r a t e .  Th i s  means t h a t  t h e  

r e l a t i v e  p r i c e  term i n  t h e  r e a l  money demand f u n c t i o n  i s  predetermined.  

There i s  no way t o  man ipu la te  t h i s  r e l a t i v e  p r i c e  so as t o  c o n t r o l  t h e  

nominal money s tock;  i t  can be used o n l y  t o  i n f l uence  t h e  expec ta t i on  o f  t h e  

r e a l  money s tock.  I f  o n l y  t h e  r e a l  money s tock,  o r  r a t i o  between nominal 

money and the  p r i c e  l e v e l ,  i s  determined, then n e i t h e r  nominal money no r  t h e  

p r i c e  l e v e l  i s  determined. 
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Footnotes 

1. The issues o f  t h i s  a r t i c l e  a re  n o t  m a t e r i a l l y  a f f e c t e d  i f  p r i v a t e  agents  
a re  g i ven  some o r  a l l  c u r r e n t  i n f o r m a t i o n  i n  f o rm ing  f u t u r e  p r i c e  
expec ta t ions ,  o r  even i f  they  a re  g iven  p e r f e c t  f o r e s i g h t .  

2. Th is  i s  n o t  g e n e r a l l y  t he  case. I n  dynamic models w i t h  r a t i o n a l  
expec ta t ions ,  a  s t a t e  v e c t o r  adequate t o  desc r i be  a l l  i n t e r e s t i n g  (non-bubble) 
s o l u t i o n s  f o r  a  g iven ,  w e l l - s p e c i f i e d  model w i l l  g e n e r a l l y  i n c l u d e  s t a t e  
v a r i a b l e s  n o t  e x p l i c i t l y  p resen t  i n  the  s t r u c t u r a l  form. Th is  p o i n t  i s  
d iscussed i n  Hoehn (1986).  

3. McCallum (1986) i s  ambiguous as t o  whether he means t h a t  an i n t e r e s t  r a t e  
r u l e  i s  a  money supp ly  f u n c t i o n  w i t h  X=m, o r  t h a t  an i n t e r e s t  r a t e  r u l e  i s  
t he  1  i m i  t i n g  case o f  a  money supply f u n c t i o n  as X approaches m. He 
c l e a r l y  means a t  l e a s t  one o f  these statements,  and p o s s i b l y  bo th .  The 
p rev ious  sec t i on  argued t h a t  i f  X=a, the  money supp ly  f u n c t i o n  i s  
undef ined so t h a t  any express ions dependent on i t ,  such as t h e  reduced f o r m  
f o r  t he  i n t e r e s t  r a t e ,  a re  a l s o  undef ined. 

4 .  There seems t o  be no assurance o f  the ex i s t ence  o f  any f i n i t e l y  
dimensioned s t a t e  v e c t o r  t h a t  i s  adequate t o  d e s c r i b e  the  p o s i t i o n  of t h e  
system, un less some s o r t  o f  r e s t r i c t i o n  on t he  money supply  r u l e  i s  made. 

5. Equat ions (27) and ( 2 7 ' )  a re  p a r t i c u l a r l y  d i f f i c u l t  t o  t h i n k  o f  as means 
f o r  c o n t r o l l i n g  money, because they  c a l l  f o r  a  f i x e d  i n t e r e s t  r a t e .  McCallum 
i n t r oduced  nonessen t ia l  dynamic elements i n t o  t h e  d e s c r i p t i o n  o f  p o l i c y  and 
de r i ved  a de te rmina te  s o l u t i o n  f o r  nominal v a r i a b l e s  t h a t  was c o n s i s t e n t  w i t h  
i t .  Dynamic elements were thereby in t roduced  i n t o  t h e  de te rm ina t i on  o f  money 
and p r i c e s  as w e l l  as t h e  i n t e r e s t  r a t e .  But  whether o r  n o t  dynamic elements 
a re  in t roduced ,  t h e r e  i s  no sense i n  which t he  i n t e r e s t  r a t e  r u l e  e x e r t s  
c o n t r o l  over  money o r  p r i c e s  o r  renders  e i t h e r  de te rmina te .  
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