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Abs t rac t  

Th i s  paper cons iders  t he  r o l e  o f  monetary p o l i c y  i n  an economy w i t h  

r a t i o n a l  expec ta t ions  and a  nominal wage c o n t r a c t i n g  c o n s t r a i n t .  To t h i s  

end, a  monetary economy w i t h  nominal wage c o n t r a c t i n g  i s  cons t ruc ted  i n  a 

s imple neoc lass i ca l  growth model. I t  i s  shown t h a t  when u t i l i t y  i s  

l o g a r i t h m i c  i n  consumption t h a t  a  money supply r u l e  designed t o  e i t h e r  peg 

nominal i n t e r e s t  r a t e s  o r  t a r g e t  nominal ou tpu t  w i l l  be op t ima l  f o r  t h i s  

economy. I n  more genera l  f o r m u l a t i o n s  o f  u t i l i t y  no s p e c i f i c  p o l i c y  

reccomendations can be made, op t ima l  monetary p o l i c y  can be e i t h e r  

p r o c y c l i c a l  o r  c o u n t e r c y c l i c a l  depending on t he  exac t  f o rm  o f  t he  u t i l i t y  

f u n c t i o n .  



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

Th is  paper cons iders  t h e  r o l e  o f  monetary p o l i c y  i n  an economy w i t h  

r a t i o n a l  expec ta t ions  and a  nominal wage- cont ract ing c o n s t r a i n t .  B u i l d i n g  

upon t he  work o f  F ischer  (1977), households and f i r m s  a re  (by assumption) 

r e q u i r e d  t o  agree on a  nominal wage be fo re  t he  r e a l i z a t i o n  o f  t h e  r e a l  and 

monetary shocks. The p r o t o t y p e  o f  t he  model developed i s  f r om  P r e s c o t t  

(1983).  P resco t t  recons idered  t he  nominal wage- cont ract ing model o f  F i s c h e r  

and p u t  F i s c h e r ' s  system o f  equa t ions  i n t o  a  s imp le  neoc lass i ca l  growth model 

w i t h  r a t i o n a l  expec ta t i ons .  

P r e s c o t t ' s  model i s  m o d i f i e d  t o  i n c l u d e  economy-wide supp ly  shocks and 

p o s s i b l e  p o l i c y  responses c o n d i t i o n a l  on these shocks. I n  a d d i t i o n ,  money i s  

i n t r oduced  i n t o  t h e  system by i n c l u d i n g  r e a l  ba lances i n  t he  u t i l i t y  f u n c t i o n  

i n s t e a d  o f  a  cash- in-advance c o n s t r a i n t .  Th i s  i s  done so t h a t  t he  

i n t r o d u c t i o n  o f  money does n o t  i n f l u e n c e  any r e a l  q u a n t i t i e s  (assuming t h a t  

u t i l i t y  i s  separab le) .  The op t ima l  monetary p o l i c y  w i l l  depend on t h e  money 

demand equat ion,  so i n c l u d i n g  r e a l  balances i n  t h e  u t i l i t y  f u n c t i o n  a l s o  

a l l o w s  one t o  e a s i l y  cons ider  d i f f e r e n t  f o r m u l a t i o n s  f o r  money demand. 

Because nominal wages a re  con t rac ted  p r i o r  t o  money supp ly  

announcements, monetary po l  i cy  can have r e a l  e f fec ts  by i n f  1  uenci  ng t h e  p r i  ce 

l e v e l  and, hence, r e a l  wages. S i m i l a r l y ,  s i nce  wages a re  con t rac ted  p r i o r  t o  

t h e  observance o f  t h e  p r o d u c t i v i t y  shocks, employment cannot a d j u s t  t o  i t s  

f i r s t  b e s t  ( f l e x  wage) l e v e l .  Assuming t h a t  monetary p o l i c y  can be made a f t e r  

t h e  r e a l  shock i s  observed, monetary p o l i c y  can p o t e n t i a l l y  inc rease  t h e  

w e l f a r e  o f  t he  r e p r e s e n t a t i v e  consumer. The money supp ly  can be i n f l a t e d  o r  

d e f l a t e d  t o  inc rease  o r  decrease t he  r e a l  wage and t o  mimic t h e  spot-market 

wage t h a t  would a r i s e  w i t h o u t  an ad hoc nominal wage- cont ract ing c o n s t r a i n t .  



Al though monetary p o l i c y  can s t a b i l i z e  o u t p u t ,  i t  w i l l  n o t  g e n e r a l l y  be 

d e s i r a b l e  t o  do so. The money-supply r u l e ,  which maximizes t he  u t i l i t y  o f  t h e  

r e p r e s e n t a t i v e  consumer and p rov i des  t h a t  t h e  f i r m  earn  ze ro  p r o f i t s ,  may be 

e i t h e r  procycPica1 o r  c o u n t e r c y c l i c a l .  The c o r r e c t  monetary response w i l l  

depend on the  consumption e l a s t i c i t y  o f  money demand and the consumer's 

r e l a t i v e  degree o f  r i s k  ave rs i on .  

Assuming u t i l i t y  i s  l o g a r i t h m i c  i n  consumption, a  p o l i c y  r u l e  des igned 

e i t h e r  t o  peg t he  nominal i n t e r e s t  r a t e  a t  a  g i v e n  l e v e l  o r  t o  s t a b i l i z e  

nominal ou tpu t  w i l l  produce t he  f i r s t  bes t  ( f l e x  wage) q u a n t i t i e s .  The 

Federal  Reserve Board c u r r e n t l y  t a r g e t s  the  nominal i n t e r e s t  r a t e ,  w h i l e  

severa l  economists have l o n g  advocated a  p o l i c y  r u l e  t o  t a r g e t  nominal 

ou tpu t .  I n  t he  spec ia l  case i n  which u t i l i t y  i s  l o g a r i t h m i c  i n  consumption 

bo th  p o l i c y  r u l e s  a r e  i d e n t i c a l  as w e l l  as o p t i m a l .  These r u l e s  amount to  

pu rsu ing  a  p r o c y c l i c a l  ( c o u n t e r c y c l i c a l )  money supp ly  r u l e  i f  t h e  income 

e l a s t i c i t y  o f  money demand i s  g r e a t e r  ( l e s s )  than  one. 

The case i n  which u t i l i t y  i s  n o t  l o g a r i t h m i c  i n  consumption, b u t  i s  

l o g a r i t h m i c  i n  r e a l  money balances, leads t o  s i m i l a r  p o l i c y  conc lus i ons .  The 

op t ima l  p o l i c y  can be e i t h e r  p r o c y c l i c a l  o r  c o u n t e r c y c l i c a l  depending on t h e  

r e l a t i v e  degree o f  r i s k  ave rs i on  o f  t he  r e p r e s e n t a t i v e  household. P r o c y c l i c a l  

( c o u n t e r c y c l i c a l )  monetary p o l i c y  would be f avo red  i f  t he  degree o f  r e l a t i v e  

r i s k  ave rs i on  i s  g r e a t e r  ( l e s s )  than one. 

The s t r u c t u r e  o f  t h e  paper i s  as f o l l o w s :  s e c t i o n  I1 descr ibes  t h e  

environment i n  terms o f  t a s t e s ,  technology,  and endowments and then  d e f i n e s  an 

e q u i l i b r i u m  f o r  t h i s  economy. Sec t i on  I11 c h a r a c t e r i z e s  t he  e q u i l i b r i u m  and 

d iscusses t he  a p p r o p r i a t e  p o l i c y  response t o  v a r i o u s  p r o d u c t i v i t y  shocks. The 

f i n a l  s e c t i o n  d iscusses whether nominal c o n t r a c t i n g  models can be used f o r  



p o l i c y  purposes g i ven  t he  c u r r e n t  i n f o r m a t i o n  on the  f o rm  o f  t he  u t i l i t y  

f u n c t i o n  and t h e  e m p i r i c a l  v a l i d i t y  o f  nominal c o n t r a c t i n g  models. 

11. An Economy w i t h  Nominal Wage Cont rac ts  

The e v o l u t i o n  o f  t h e  economy i s  as f o l l ows :  t h e  r e p r e s e n t a t i v e  household  

en te r s  i n t o  each p e r i o d  w i t h  cash and c a p i t a l  c a r r i e d  ove r  f r om  the  p r e v i o u s  

p e r i o d  (except  f o r  t h e  i n i t i a l  pe r i od ,  where cash and c a p i t a l  a re  g i v e n  as 

endowments). The worker then  s igns  a  c o n t r a c t  w i t h  a  f i r m  s p e c i f y i n g  t h e  

nominal h o u r l y  wage t h a t  w i l l  be p a i d  i n  t h e  coming p e r i o d .  By assumption, 

t h i s  wage c o n t r a c t  cannot be indexed t o  e i t h e r  t he  monetary i n j e c t i o n  or t h e  

p r i c e  l e v e l .  However, t he  number o f  hours worked can be made c o n d i t i o n a l  on  

bo th  p r o d u c t i v i t y  shocks and monetary shocks. Hours a re  a l lowed t o  depend on  

t h e  monetary shock i n  o r d e r  f o r  monetary i n j e c t i o n s  t o  have r e a l  e f f ec t s .  

A f t e r  the  shocks occur ,  t h e  household r e n t s  c a p i t a l  s tock  t o  a  f i r m  ( n o t  

n e c e s s a r i l y  i t s  employer) f o r  a  r e n t a l  r a t e ,  u, and works t h e  number o f  hours  

s p e c i f i e d  by t h e  c o n t r a c t ,  con t i ngen t  upon t h e  r e a l i z a t i o n s  o f  t h e  monetary 

i n j e c t i o n  and t h e  p r o d u c t i v i t y  shock. 

A t  t h e  end o f  t he  p e r i o d ,  t he  household r ece i ves  i t s  r e n t a l  and wage 

payments i n  cash f r om the  f i r m ( s > .  For s i m p l i c i t y ,  i t  i s  assumed t h a t  c a p i t a l  

deprec ia tes  comp le te ly  a f t e r  one pe r i od .  The r e n t a l  p r i c e  o f  c a p i t a l  i s  t h u s  

t h e  purchase p r i c e  o f  c a p i t a l .  The household then  combines t he  wage and 

r e n t a l  payments w i t h  t he  i n i t i a l  cu r rency  h o l d i n g s  and any lump-sum monetary  

t r a n s f e r s  f r om  t h e  monetary a u t h o r i t i e s  t o  choose t he  amount o f  consumption 

f o r  t h a t  p e r i o d  and t he  amount o f  c a p i t a l  and cash i t  wishes t o  c a r r y  o v e r  



i n t o  t h e  n e x t  pe r i od .  Money w i l l  be h e l d  i n  e q u i l i b r i u m  because o f  t h e  

u t i l i t y  i t  p rov i des  t he  household. 

The per  c a p i t a  money s tock evo lves  accord ing  t o  the  f o l l o w i n g  f o rmu la :  

M,,, = M , ( l + x ) ,  where x i s  a  random v a r i a b l e  and M, i s  the  economy-wide 

money s tock  (which,  i n  e q u i l i b r i u m ,  w i l l  be equal t o  t h e  amount h e l d  by  t h e  

r e p r e s e n t a t i v e  consumer) a t  t he  beg inn ing  o f  p e r i o d  t. Increases i n  t h e  money 

s tock  a r e  b rough t  about by lump-sum t r a n s f e r s  t o  t he  household(s) from t h e  

monetary a u t h o r i t i e s .  I t  i s  assumed t h a t  t he  p r o b a b i l i t y  d e n s i t y  f u n c t i o n  o f  

t he  monetary i n j e c t i o n s ,  x, i s  f(x:K,,M,,B,), where 8, i s  t he  

p roduc t i ve  shock r e a l i z e d  i n  p e r i o d  t. 

C o n d i t i o n i n g  t h e  d i s t r i b u t i o n  on K ,  M,  and 8  i s  due t o  t h e  assumpt ion 

t h a t  t h e  monetary a u t h o r i t i e s  can choose t h e  money supply  a f t e r  obse rv i ng  t h e  

s t a t e  o f  t h e  economy i n  t h a t  pe r i od .  Wi thou t  t he  r e a l  shock, t he  o p t i m a l  

monetary p o l i c y  would be t o  ma in ta i n  a  cons tan t  money s tock  o r  g i v e n  t h a t  t he  

monetary a u t h o r i t i e s  have t he  necessary revenues t o  d e f l a t e  the  money s t o c k  a t  

t he  r a t e  o f  t ime  p re fe rence .  

The p r o d u c t i v i t y  shock, 8, i s  assumed t o  be a  s t r i c t l y  p o s i t i v e  random 

v a r i a b l e  t h a t  i s  i d e n t i c a l l y ,  i ndependent l y  d i s t r i b u t e d  over  t ime  w i t h  a  

p r o b a b i l i t y  d e n s i t y  f u n c t i o n  o f  g (8 ) .  Furthermore, i t  i s  assumed t h a t  8 

a f f e c t s  p r o d u c t i o n  m u l t i p l i c a t i v e l y .  The p roduc t i on  f u n c t i o n  i s  assumed t o  

have t he  f o rm  8 F ( k t , h t ) ,  where F( . , . )  i s  assumed t o  be homogeneous of 

degree one i n  l abo r ,  h, and c a p i t a l ,  k .  The technology i s  f u r t h e r  assumed t o  

have t h e  f o rm  t h a t  c a p i t a l  and t he  consumption good can be t ransformed w i t h o u t  

c o s t  f r om  one t o  another .  

Firms a re  assumed t o  be p r o f i t  maximizers  o p e r a t i n g  i n  a  p u r e l y  

c o m p e t i t i v e  environment.  Th is  ensures t h a t  c a p i t a l  and l a b o r  w i l l  be chosen 



i n  such a  way t h a t  t h e  va lue o f  t h e  marg ina l  p r o d u c t i v i t y  o f  c a p i t a l  i s  equal  

t o  t h e  r e n t a l  p r i c e  o f  c a p i t a l  and t h a t  t h e  va lue  o f  t he  marg ina l  p r o d u c t i v i t y  

o f  l a b o r  i s  equal t o  t he  wage r a t e .  The cons tan t- re tu rns- to- sca le  assumption 

ensures t h a t ,  i n  e q u i l i b r i u m ,  f i r m s  w i l l  ea rn  z e r o  p r o f i t s .  The assumption i s  

n o t  necessary.  However, i t  s i m p l i f i e s  t h e  a n a l y s i s  s ince  t h e  d i v i dends  

households r e c e i v e  f r o m  f i r m s  no longer  have t o  be considered. 

The r e p r e s e n t a t i v e  household i s  assumed t o  have p re fe rences  ove r  

consumption, c,, l e i s u r e ,  1-ht (where 0 < h, < I>, and r e a l  money 

balances , m, + , / p t  , as f o l  lows : 

where 0 < I3 < 1 i s  t h e  d i scoun t  f a c t o r  and u ( . , .>  and H ( . )  have a l l  o f  t h e  

usual  p r o p e r t i e s :  concave, t w i c e  d i f f e r e n t i a b l e ,  and i n c r e a s i n g  i n  t h e i r  

arguments. The above expec ta t i on  i s  taken t o  be c o n d i t i o n a l  on t h e  

i n f o r m a t i o n  s e t  a t  t ime  zero,  t h e  i n i t i a l  c o n d i t i o n s  KO and M o .  C a p i t a l  

l e t t e r s  denote aggregate v a r i a b l e s  over  which t he  i n d i v i d u a l  has no c o n t r o l ,  

w h i l e  lower-case l e t t e r s  r ep resen t  a  cho ice v a r i a b l e  f o r  t he  i n d i v i d u a l .  

However, i n  e q u i l i b r i u m ,  t h e  q u a n t i t i e s  chosen by t he  i n d i v i d u a l  w i l l  be equal  

t o  those  f o r  t he  economy as a  whole. 

The e q u i l i b r i u m  c o n t r a c t  w i l l  be chosen so i t  maximizes t h e  u t i l i t y  o f  

t h e  r e p r e s e n t a t i v e  consumer, s u b j e c t  t o  t h e  cap i  t a l  and 1  abor t h e  f i r m  w i  11 

h i r e  a t  t h e  chosen r e n t a l  and wage r a t e s ,  and s u b j e c t  t o  t he  budget c o n s t r a i n t  

f o r  t h e  i n d i v i d u a l .  The f o l l o w i n g  i s  t h e  p l ann ing  problem f o r  t h i s  economy: 



Problem H: 

max E , { ~ R ' ~ u ( c ,  ,1-h,) + H ( m t + ~ l p t ) l 1  
w,,ut(.>,ct(.) 0 

m t + l ( . > , k t + l ( . )  

Const ra in ts  1  and 2 are the " reac t i on  func t ions"  f o r  the f i r m ,  which 

spec i f y  how much labor  and c a p i t a l  w i l l  be chosen by the f i r m  a t  var ious  wage 

and r e n t a l  ra tes .  Const ra in t  3 i s  the budget c o n s t r a i n t  fo r  the worker. The 

n o t a t i o n  u t ( . > ,  c t ( . > ,  ... e tc .  denotes the r e n t a l  r a t e  on c a p i t a l ,  

consumption, next p e r i o d ' s  c a p i t a l ,  and next p e r i o d ' s  money stock are a l l  

chosen cond i t i ona l  on k t ,  M,, m t ,  8,, x,. The wage r a t e ,  w,, 

denotes w(kt,m,,,Mt> since, by assumption, wages cannot depend on x o r  

8. 

The p r i c e  o f  consumption and c a p i t a l ,  p,, i s  taken as given by the  

f i r m  and worker i n  problem H .  I n  equ i l ib r ium,  p t  w i l l  be chosen i n  such a  

way t h a t  the money market c lea rs ,  M, = m,. 

The household's budget c o n s t r a i n t  consis ts  o f  income from c a p i t a l  and 

l abo r  as we l l  as money c a r r i e d  over f rom the previous per iod  and the lump-sum 

t r a n s f e r  f rom the monetary a u t h o r i t i e s ,  M t x .  The household spends i t s  



income on c u r r e n t  consumption as w e l l  as on t h e  c a p i t a l  and c u r r e n c y  i t  wishes 

t o  c a r r y  o v e r  i n t o  t h e  n e x t  p e r i o d .  

The prob lem i s  s t a t e d  i n  t h i s  form i n s t e a d  o f  t h e  " d u a l "  f o r m u l a t i o n  

s i n c e  c o m p e t i t i o n  by f i r m s  for  workers and c a p i t a l  ensures t h a t  t h e  wage r a t e  

and r e n t a l  r a t e  o f  c a p i t a l  w i l l  be chosen o p t i m a l l y  f r o m  t h e  h o u s e h o l d ' s  p o i n t  

o f  v iew.  Otherwise,  a  f i r m  c o u l d  e n t e r  and make p o s i t i v e  p r o f i t s  w h i l e  t h e  

household  remains a t  l e a s t  as w e l l  o f f  as b e f o r e .  

We a r e  now ready  t o  d e f i n e  an e q u i l i b r i u m  f o r  t h i s  economy: 

D e f i n i t i o n  o f  Equi 1  i b r i u m :  

A s t a t i o n a r y  e q u i l i b r i u m  for  t h i s  economy r e q u i r e s  t h a t  t h e  f o l l o w i n g  

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

1) w,, u,(.), k t + , ( . ) ,  h t ( . ) ,  c t ( . ) ,  m t + , ( . )  a r e  chosen to  s a t i s f y  

Prob lem H f o r  t = 1 ,  2, . . . . 

2) P, i s  chosen such t h a t  t h e  money market  c l e a r s :  

3 )  The u n i t  o f  account  does n o t  m a t t e r ,  t h a t  i s  P,, W,, U t  a r e  
homogenous o f  degree one i n  l a s t  p e r i o d ' s  money s t o c k  M,. 

T h i s  completes t h e  d e f i n i t i o n  o f  e q u i l i b r i u m .  The n e x t  s e c t i o n  

c o n s i d e r s  v a r i o u s  f u n c t i o n a l  fo rms f o r  t h e  p r o d u c t i o n  f u n c t i o n  and t h e  u t i l i t y  

f u n c t i o n  i n  o r d e r  t o  t a l k  abou t  t h e  o p t i m a l  monetary p o l i c y .  



111. Real Shocks and Monetary P o l i c y  

I n  t h i s  s e c t i o n ,  t h e  u t i l i t y  i s  assumed to  have a c o n s t a n t  i n t e r t e m p o r a l  

e l a s t i c i t y  o f  s u b s t i t u t i o n ,  w h i l e  t h e  p r o d u c t i o n  f u n c t i o n  i s  assumed t o  be 

Cobb-Douglas. The forms for  b o t h  a r e  as f o l l o w s :  

u (c , l -h )  = L C ' - "  - l l / ( l - a )  + v(1-h) 

H(mt+l / p t >  = C(mt+  / p t ) ' - b - l  l / ( l - b )  

F(k,h) = kah -OE 

where 0 < a < 1, a  . 

Wi th  these f u n c t i o n a l  forms,  t h e  f i r s t - o r d e r  c o n d i t i o n s  f o r  Problem H a r e  

as f o l l o w s :  

(3.6) A,, = m;:l(l/pt>l-b + R E t + i ( A 3 t + i )  

(3 .8)  l i m  B t E t + l ( A 3 t p t k t + l )  = 0 
t*°~ 

where E t ( . )  = E,,e(.:Kt,Mt) and A i  (i = 1,2,3> i s  t h e  c o s t a t e  

v a r i a b l e  assoc ia ted  w i t h  t h e  i c o n s t r a i n t .  



Equa t ion  3.1 s t a t e s  t h a t  t h e  m a r g i n a l  u t i l i t y  o f  r e a l  ba lances i s  equa l  

t o  t h e  marg ina l  u t i l i t y  of  consumpt ion.  Equa t ion  3.2 s t a t e s  t h a t  t h e  c a p i t a l  

market  c l e a r s .  C o n d i t i o n  3.3 i s  i d e n t i c a l  except  t h a t ,  because o f  t h e  nomina l  

wage- cont rac t ing c o n s t r a i n t ,  t h e  l a b o r  market  w i l l  o n l y  c l e a r  "on average."  

Equa t ion  3.4 s t a t e s  t h a t  i nves tmen t  o c c u r s  u n t i l  t h e  m a r g i n a l  c o s t  o f  

i n v e s t i n g  i n  terms o f  forgone consumpt ion i s  equal t o  t h e  d i s c o u n t e d  expec ted  

b e n e f i t s  due to  i n c r e a s e d  p r o d u c t i o n  n e x t  p e r i o d .  E q u a t i o n  3.6 i s  t h e  demand 

f o r  nominal  cash ba lances,  w h i l e  e q u a t i o n s  3.7 and 3.8 a r e  t h e  t e r m i n a l  or 

t r a n s v e r s a l  i t y  condi  t i o n .  

Because o f  t h e  nominal  c o n t r a c t i n g  c o n s t r a i n t ,  employment i n c r e a s e s  

(decreases) w i t h  money s u p p l y  i nc reases  t h a t  a r e  l a r g e r  ( s m a l l e r )  t han  

expected.  Us ing  equa t ions  3.1, 3.3, and 3.5 we can see t h a t ,  on average, t h e  

r e p r e s e n t a t i v e  worker w i l l  be n e i t h e r  o v e r-  or underemployed. Overemployment 

(underemployment) i s  d e f i n e d  as when t h e  worker  i s  w o r k i n g  more ( l e s s )  t h a n  he 

would  wish t o  (ex p o s t )  i n  a  spo t  market  a t  t h e  p r e v a i l i n g  wage r a t e .  

Underemployment occurs  when monetary i n j e c t i o n s  a r e  s m a l l e r  t h a n  expected,  

w h i l e  overemployment o c c u r s  when monetary i n j e c t i o n s  a r e  l a r g e r  than  

expected.  A l though  underemployment i s  a k i n  t o  i n v o l u n t a r y  unemployment, t h e  

two shou ld  n o t  be t r e a t e d  synonymously, s i n c e  by d e f i n i t i o n  t h e r e  i s  o n l y  one 

worker  i n  t h i s  a r t i f i c i a l  economy. 

As w i l l  be seen, t h e  money supp ly  r u l e  t h a t  maximizes t h e  u t i l i t y  o f  t h e  

r e p r e s e n t a t i v e  worker w i l l  e l i m i n a t e  overemployment and underemployment. 

However, s i n c e  underemployment and overemployment a r e  n o t  observab le ,  i t  i s  

necessary  t o  d i s c u s s  what t h e  money s u p p l y  r u l e  shou ld  be w i t h  r e s p e c t  t o  

o b s e r v a b l e  v a r i a b l e s ,  namely o u t p u t  and p r i c e s .  

Us ing t h e  t r a n s v e r s a l i t y  c o n d i t i o n s  equa t ions ,  3 . 4  and 3.6 can be s o l v e d  

r e c u r s i v e l y  y i e l d i n g :  



( 3 .4 ' )  y t ~ ; a  = C ( U R > ~ E ~ + ~  (c;;:) and 
S = o  

Equat ion 3.6' shows t h a t  t h e  marg ina l  u t i l i t y  of nominal cash ba lances,  

X3,  i s  dec reas ing  i n  bo th  c u r r e n t  and expected f u t u r e  monetary 

i n j e c t i o n s .  Combining 3 .6 '  w i t h  3.1 g i ves  t h e  demand f o r  r e a l  cash ba lances 

o r  e q u i v a l e n t l y  shows how t h e  p r i c e  l e v e l  - i s  determined i n  e q u i l i b r i u m ,  g i v e n  

t h e  marke t- c lear ing  c o n d i t i o n  m t + ,  = M t + l :  

00 S 

where Bt = CRsE ,+ , I I {C I I ( l +~ i  ) l ' - b [ l / ( l + ~ i  )Ib} 
s = o  I = o  

p t + i + l  = p t + i ( l + ~ i )  and M t + i + l  = M t + i ( l + x i ) .  

Equat ion 3.9 shows t h a t  r e a l  money balances a r e  decreas ing  i n  t h e  

expec ta t i on  o f  f u t u r e  monetary i n j e c t i o n s .  I t  a l s o  i n d i c a t e s  t h a t  t h e  

consumption e l a s t i c i t y  o f  money demand i s  g r e a t e r  ( l e s s )  than  one when a  > ( < I  

b, o r  when t h e  d e s i r e  t o  smooth consumption i s  g r e a t e r  ( l e s s )  than t h e  d e s i r e  

to  smooth r e a l  cash balances ove r  t ime.  The i n t u i t i o n  beh ind  t h i s  r e s u l t  can 

be seen most c l e a r l y  if one assumes t h a t  B t  i s  cons tan t .  I n  t h i s  case, when 

t h e  d e s i r e  t o  smooth consumption and t he  d e s i r e  t o  smooth r e a l  cash ba lances 

a r e  equal ,  a  = b, money balances a re  p r o p o r t i o n a l  t o  consumption. S i m i l a r l y ,  

when t he  d e s i r e  t o  smooth consumption ove r  t ime i s  g r e a t e r  than  i t  i s  to  

smooth r e a l  balances ove r  t ime ,  a  > b, increases o r  decreases i n  consumption 

w i  11 be magn i f i ed  th rough  t h e  p r i c e  l e v e l  so t h a t  t h e  t ime  s e r i e s  f o r  

consumption w i l l  be smoother than  i t  i s  f o r  r e a l  money ba lances.  



The nominal i n t e r e s t  r a t e  i n  t h i s  economy i s  g i ven  by t h e  f o l l o w i n g  

equat ion:  

One, p l u s  t h e  nominal r a t e  o f  i n t e r e s t ,  equa ls  t h e  r a t i o  o f  the  ma rg ina l  

u t i l i t y  o f  nominal balances today and the  p resen t  d iscoun ted  va lue  o f  what i t  

i s  expected t o  be tomorrow. The op t ima l  money supp ly  r u l e  when wages a r e  

f l e x i b l e  i s  t h e  Fr iedmanISidrausk i  r u l e  o f  d e f l a t i n g  t h e  money supply  such 

t h a t  t he  nominal i n t e r e s t  r a t e  approaches zero,  o r  e q u i v a l e n t l y  such t h a t  t h e  

marg ina l  u t i l i t y  o f  nominal cash balances grows a t  t h e  r a t e  o f  t ime  

p re fe rence .  Th is  w i l l  e n t a i l  d e f l a t i n g  t he  money supp ly  a t  a cons tan t  r a t e  

o n l y  when b = 1. 

I V .  Opt imal Monetary P o l i c y  

Th is  s e c t i o n  cons iders  the  o p t i m a l  monetary p o l i c y  i n  response t o  r e a l  

p r o d u c t i v i t y  shocks. We proceed by  f i n d i n g  t he  money supply  r u l e  t h a t  

reproduces t he  q u a n t i t i e s  t h a t  would be chosen i n  a wo r l d  w i t h  f l e x i b l e  

wages. Since r e a l  money balances e n t e r  separab ly  i n  t h e  u t i  1 i t y  f u n c t i o n ,  

t h i s  a l s o  reproduces t h e  q u a n t i t i e s  t h a t  would be chosen by t h e  s o c i a l  p l a n n e r  

i n  t h e  s tandard op t ima l  growth model w i t h o u t  money. 

The f i r s t  s t ep  i n  d i scuss ing  t h e  op t ima l  money supply  r u l e  i s  t o  r e s t a t e  

t h e  f i r s t - o r d e r  c o n d i t i o n s  o f  problem H when t h e  nominal wage- cont ract ing 

c o n s t r a i n t  i s  l i f t e d .  These f i r s t - o r d e r  c o n d i t i o n s  a re  i d e n t i c a l  t o  those  



g i ven  by equat ions 3.1 - 3.8 ( i n c l u d i n g  3 .4 '  and 3 .6 ' 1 ,  except f o r  t h e  

f i r s t - o r d e r  c o n d i t i o n  w i t h  r espec t  t o  choos ing t he  op t ima l  wage, equa t i on  

3.3. Th is ,  i n  t u rn ,  a f f e c t s  the  l a b o r  supp ly  t h a t  w i l l  be chosen, equa t i on  

3.5. When r e a l  i n s t e a d  o f  nominal wages a re  chosen equat ions 3.3 and 3 .5  

become : 

(4.1) X l t  = X3 th t  and 

(4.2) ~ ' ( 1 - h t )  = X,tWt. 

S ince X3 i s  t he  marg ina l  u t i l i t y  o f  consumption d i v i d e d  by t h e  p r i c e  

l e v e l ,  equa t ion  4.2 i n d i c a t e s  t h a t  workers w i l l  never  be underemployed o r  

overemployed. Th is ,  o f  course, i s  n o t  s u r p r i s i n g .  

The op t ima l  money supp ly  r u l e  due t o  t h e  nominal  c o n t r a c t i n g  c o n s t r a i n t  

w i l l  be d iscussed i n  two stages: t he  f i r s t  s tage l e t s  "b" va ry  b u t  se t s  a= l ,  

i . e .  u t i l i t y  i s  l o g a r i t h m i c  i n  consumption. The second case l e t s  "a"  v a r y  b u t  

se ts  b= l ,  i . e .  u t i l i t y  i s  l o g a r i t h m i c  i n  r e a l  money balances. 

A. Logar i thmic  Consumption, a= l  

S e t t i n g  a= l  and r e p l a c i n g  equat ions 3.3, 3.5 w i t h  4.1 and 4.2, t h e  

f i r s t - o r d e r  c o n d i t i o n s  w i t h  f l e x i b l e  wages become: 

(4.3) .c t  = (1-a8)yt 

(4.4) k t + ,  = aBy, 

(4.5) ~ ' ( 1 - h t ) h t  = (1 -a ) l ( l -aB)  and 

(4.6) m t +  / p t  = B l ' b ~ : " b .  
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where A,, = ~ ~ ~ ~ ~ + ~ ( m ; ~ , + , ( l l p , + ~ ) ' - ~ ~  and 
s = o  

The f i r s t  t h r e e  a re  s tandard when u t i l i t y  i s  l o g a r i t h m i c  i n  

consumption. Consumption and investment  a re  p r o p o r t i o n a l  t o  o u t p u t ,  w h i l e  

l abo r  supply  i s  cons tan t ,  because w i t h  l o g a r i t h m i c  consumption and 100 p e r c e n t  

d e p r e c i a t i o n  o f  c a p i t a l ,  t he  income and s u b s t i t u t i o n  e f f e c t s  cancel  o u t .  

From equa t ions  4.3 and 3.10, t h e  Fr iedmanISidrausk i  r u l e  t o  pursue a  

monetary p o l i c y  such t h a t  t he  nominal i n t e r e s t  r a t e  i s  near ze ro  i m p l i e s  t h a t  

the  monetary a u t h o r i t i e s  should pursue a  p o l i c y  o f  d e f l a t i n g  nominal income a t  

t he  household 's  r a t e  o f  t ime p re fe rence .  I f  t h e  government wishes t o  c o l l e c t  

a  g iven  amount o f  t a x  revenue over  t ime  v i a  the  i n f l a t i o n  t ax ,  i t  shou ld  l e t  

nominal o u t p u t  grow a t  a  predetermined r a t e .  

The employment l e v e l  t h a t  r e s u l t s  w i t h  a  nominal c o n t r a c t i n g  c o n s t r a i n t  

can be seen by n o t i n g  t h a t  A3wh = ( 1 - a ) L p y .  Labor supply  i s  then:  

S ince wages by assumption cannot be indexed t o  monetary and p r o d u c t i v i t y  

shocks, employment responds t o  monetary and r e a l  shocks o n l y  th rough  t h e i r  

e f f e c t  on t he  marg ina l  u t i l i t y  o f  nominal balances. Equat ion 4.7 i n d i c a t e s  

t h a t  employment responds n e g a t i v e l y  t o  p o s i t i v e  p r o d u c t i v i t y  shocks when b < 

1, w h i l e  employment increases w i t h  p o s i t i v e  p r o d u c t i v i t y  shocks when b > 1.  

These r e s u l t s  can be seen f rom equa t ion  4.6, which shows t h a t  p r i c e s  and 

p r o d u c t i v i t y  shocks a re  n e g a t i v e l y  r e l a t e d .  Not s u r p r i s i n g l y ,  equa t i on  4.7 



a l s o  shows t h a t  employment increases w i t h  monetary i nnova t i ons .  From e q u a t i o n  

4.6 t h i s  i n d i c a t e s  t h a t  g i ven  a  cons tan t  money supply ,  employment w i l l  be 

p r o c y c l i c a l  ( c o u n t e r c y c l i c a l )  when t he  income e l a s t i c i t y  o f  money demand i s  

l ess  ( g r e a t e r )  than u n i t y .  The reason f o r  t h i s  can be seen by r e c a l l i n g  t h e  

second c o n s t r a i n t  i n  problem H, w t  = p t e t F l ( k t , l t ) .  When the  

income e l a s t i c i t y  i s  g r e a t e r  than one, t h e  percentage decrease i n  p r i c e s  w i l l  

be g r e a t e r  than  t he  percentage inc rease  i n  o u t p u t .  Therefore, py and, hence, 

8p w i l l  n e c e s s a r i l y  decrease w i t h  p r o d u c t i v i t y  shocks, imp l y i ng  t h a t  

employment w i l l  decrease when p r o d u c t i v i t y  inc reases .  The above argument can 

be reversed  when t he  income e l a s t i c i t y  o f  money demand i s  l e s s  than  one t o  

show t h a t  employment w i l l  i nc rease  w i t h  inc reases  i n  p r o d u c t i v i t y .  

Since employment i s  cons tan t  when wages a re  f l e x i b l e  and u t i l i t y  i s  

l o g a r i t h m i c  i n  consumption, t he  op t ima l  monetary p o l i c y  can be e i t h e r  

p r o c y c l i c a l  o r  c o u n t e r c y c l i c a l .  The op t ima l  monetary p o l i c y  w i l l  be 

p r o c y c l i c a l  when t he  income e l a s t i c i t y  o f  money demand i s  l e s s  than  one ( a = l ,  

b > l )  and c o u n t e r c y c l i c a l  when t h e  income e l a s t i c i t y  of money demand i s  g r e a t e r  

than  one (a= l ,  b c l ) .  E q u i v a l e n t l y ,  when p r o d u c t i v i t y  inc reases  by 1  p e r c e n t ,  

i n s tead  o f  r e a l  wages i n c r e a s i n g  by 1  pe rcen t  as they  would w i t h  f l e x i b l e  

wages, t hey  inc rease  by more than  1  percen t  when t h e  income e l a s t i c i t y  o f  

money demand i s  g rea te r  than  one. Monetary p o l i c y  should  then be p r o c y c l i c a l  

i n  o r d e r  t o  reduce r e a l  wages t o  t h e i r  spo t  market l e v e l .  Th is  a l s o  se rves  t o  

inc rease  employment and t o  reduce o r  e l i m i n a t e  underemployment. 

Underemployment e x i s t s  i n  t h i s  case s ince  t he  inc rease  i n  r e a l  wages i s  more 

than  i s  o p t i m a l .  S i m i l a r l y ,  when the  income e l a s t i c i t y  o f  money demand i s  

l e s s  than one, r e a l  wages do n o t  increase as much as t hey  would w i t h  f l e x i b l e  

wages, so t h a t  t h e  government should pursue a  c o u n t e r c y c l i c a l  monetary p o l i c y .  



One cavea t  t o  t he  p o s s i b i l i t y  o f  p r o c y c l i c a l  monetary p o l i c y  shou ld  be 

noted. P r o c y c l i c a l  monetary p o l i c y  a p p l i e s  o n l y  i f  the  inc rease  o r  decrease 

i n  o u t p u t  was caused by r e a l  f a c t o r s  and n o t  by r e c k l e s s  monetary p o l i c y .  

C a l l i n g  f o r  e i t h e r  p r o c y c l i c a l  o r  c o u n t e r c y c l i c a l  monetary p o l i c y  

p rov ides  d i r e c t i o n a l  guidance; however, i t  begs t h e  c r u c i a l  quest ion:  By how 

much? Wi thou t  answering t h i s  ques t ion ,  Fr iedman's 4  percen t  money supp ly  r u l e  

m igh t  be c a l l e d  f o r  on grounds t h a t  t h e  cu re  m igh t  be worse than the  d isease .  

F o r t u n a t e l y ,  when u t i l i t y  i s  l o g a r i t h m i c  i n  consumption, a  s imple money supp ly  

r u l e  t o  t a r g e t  nominal o u t p u t  w i l l  ach ieve t he  f i r s t  bes t  a l l o c a t i o n .  

Comparing equat ions 4.5  and 4.7 i m p l i e s  t h a t  a  p o l i c y  o f  s t a b i l i z i n g  t h e  

marg ina l  u t i l i t y  o f  nominal balances, X3 ,  ( o r  l e t t i n g  i t  grow o r  s h r i n k  a t  

a  predetermined r a t e )  w i l l  ach ieve t h e  f i r s t  b e s t  employment l e v e l .  From t h e  

f i r s t - o r d e r  c o n d i t i o n s  f r om  problem H,  t h i s  i s  e q u i v a l e n t  t o  s t a b i l i z i n g  

nominal consumption o r  nominal o u t p u t .  To ensure t h a t  employment w i l l  indeed 

be a t  i t s  f i r s t  bes t  l e v e l ,  equa t ions  3.3 and 3.5 imp ly  t h a t  employment w i l l  

be d e t e r m i n i s t i c  and t h a t  employment w i l l  be chosen such t h a t  ~ ' ( 1 - h )  = X3w 

o r ,  e q u i v a l e n t l y ,  t h a t  employment w i l l  be chosen such t h a t  t h e r e  i s  n o t  any 

under- loveremployment. From equa t i on  3.1 t h i s  i m p l i e s  t h a t  equa t ion  4.5 w i l l  

a l s o  be s a t i s f i e d .  

Pursu ing  a  p o l i c y  t o  s t a b i l i z e  nominal o u t p u t  i m p l i e s  a  p r o c y c l i c a l  

monetary p o l i c y  when t h e  income e l a s t i c i t y  o f  money demand i s  g r e a t e r  t han  

one, o r  a  c o u n t e r c y c l i c a l  monetary p o l i c y  when t he  income e l a s t i c i t y  o f  money 

demand i s  l e s s  than one. Reca l l  t h a t  p r i c e s  f a l l  more ( i n  percentage terms)  

than  t h e  percentage i nc rease  i n  o u t p u t  when t h e  income e l a s t i c i t y  o f  money 

demand i s  g r e a t e r  than one. Therefore,  nominal o u t p u t  w i l l  f a l l  ( r i s e )  when 

t h e r e  i s  a  good (bad) p r o d u c t i v i t y  shock. S t a b i l i z i n g  nominal o u t p u t  i n  t h i s  



case necess i t a t es  pu rsu ing  a p r o c y c l i c a l  monetary p o l i c y .  S i m i l a r l y ,  i f  t h e  

income e l a s t i c i t y  o f  money demand i s  l e s s  than one, p r o d u c t i v i t y  and nominal  

o u t p u t  move t oge the r ,  so s t a b i l i z i n g  nominal o u t p u t  w i l l  e n t a i l  a  

c o u n t e r c y c l i c a l  monetary p o l i c y .  

R e c a l l i n g  o u r  e a r l i e r  r e s u l t ,  t h i s  p o l i c y  w i l l  a l s o  s a t i s f y  t h e  

F r iedman ls id rausk i  money supply  r u l e .  S i m i l a r l y ,  f r om  equa t ion  3.10, a  p o l  i c y  

t o  t a r g e t  t h e  nominal i n t e r e s t  r a t e  w i l l  ensure t h a t  q u a n t i t i e s  a re  chosen a t  

t h e i r  op t ima l  l e v e l ,  suggest ing t h a t  t h e  Federal  Reserve Bank's c u r r e n t  p o l i c y  

may be c o r r e c t .  Th is  p o l i c y  a l s o  r e q u i r e s  t he  monetary a u t h o r i t i e s  t o  r e a c t  

t o  y e s t e r d a y ' s  recess ions  and booms, because investment  causes independent  

p r o d u c t i v i t y  shocks t o  t r a n s l a t e  i n t o  s e r i a l l y  c o r r e l a t e d  o u t p u t  ove r  t ime .  

S ince wage s e t t e r s  can r e a d i l y  observe t he  c u r r e n t  c a p i t a l  s t ock  t h a t  was 

c a r r i e d  over  f rom the  p rev ious  p e r i o d ,  these monetary supply  changes w i l l  be 

comp le te ly  a n t i c i p a t e d  and r e f l e c t e d  i n  the  agreed-upon nominal wage r a t e .  

U n f o r t u n a t e l y ,  as w i l l  be seen i n  the  n e x t  subsect ion,  t h e  r e s u l t  t h a t  

t a r g e t i n g  nominal i n t e r e s t  r a t e s  o r  t a r g e t i n g  nominal o u t p u t  i s  o p t i m a l  

depends on t he  assumption t h a t  u t i l i t y  i s  l o g a r i t h m i c  i n  consumption. 

However, t h e  r e s u l t  t h a t  t he  op t ima l  monetary p o l i c y  m igh t  be p r o c y c l i c a l  i s  

s t i l l  t r u e  depending on t h e  e l a s t i c i t y  o f  s u b s t i t u t i o n  o f  consumption o v e r  

t ime,  t h a t  i s  whether a  < ( > I  1. 

B. Loga r i t hm ic  Real Balances, b= l  

Th i s  subsect ion cons iders  t h e  case when u t i l i t y  i s  l o g a r i t h m i c  i n  r e a l  

money balances, b u t  "a"  i s  a l lowed t o  va ry .  The op t ima l  l a b o r  supp ly  i n  t h i s  

case w i l l  no longer  be cons tan t .  Whether t he  s u b s t i t u t i o n  e f f e c t  o r  t h e  



income e f f e c t  dominates w i l l  depend on the s u b s t i t u t a b i l i t y  o f  consumption 

over t ime. From equations 3.3 '  and 3.4 ' ,  the  opt imal  ( f l e x  wage) l abo r  supply  

i s  

From equat ion 4.8 labor  supply  when wages are f l e x i b l e  w i l l  increase 

(decrease) w i t h  p o s i t i v e  p r o d u c t i v i t y  shocks when a  < ( > )  1. This r e s u l t s  

because o f  the assumed concav i ty  o f  v( . )  and because both c u r r e n t  and expected 

fu tu re  consumption increase w i t h  p o s i t i v e  p r o d u c t i v i t y  shocks. 

The way i n  which the economy evolves g iven the presence o f  a  nominal 

c o n t r a c t i n g  c o n s t r a i n t  i s  s i m i l a r  t o  before.  The f o l l o w i n g  equat ions express 

the  way i n  which ou tpu t  i s  d i v i d e d  between consumption and investment,  t h e  

money demand f u n c t i o n ,  and the  number o f  hours worked when the  economy i s  

sub jec t  t o  nominal wage c o n t r a c t i n g  and b= l .  

00 

where Dt = C ( ~ R ) ~ E ~ + ~ ( C ~ ; ~ )  and 
s = o  

Since n e i t h e r  X3t  nor w t  i s  a f fec ted  by p r o d u c t i v i t y  shocks 



equat ion  4.5 shows t h a t  as w i t h  f l e x i b l e  wages, employment w i l l  i n c rease  

(decrease) w i t h  inc reases  i n  p r o d u c t i v i t y  when a  < 0 )  1. The b o r d e r l i n e  case 

i s  when a= l ,  o r  when u t i l i t y  i s  l o g a r i t h m i c  i n  bo th  consumption and r e a l  

money. Th is  i s  t h e  o n l y  case i n  which t he  monetary a u t h o r i t i e s  should t a r g e t  

t h e  money supply.  The reason t h a t  employment can e i t h e r  i nc rease  o r  decrease 

w i t h  p o s i t i v e  p r o d u c t i v i t y  shocks i s  again  because, t he  income e l a s t i c i t y  o f  

money demand i s  g r e a t e r  ( l e s s )  than  one when a  < ( > I  1. 

However, employment would inc rease  o r  decrease more than  would be 

op t ima l  g iven  an i nc rease  i n  p r o d u c t i v i t y .  Us ing an a s t e r i s k  t o  denote t h e  

op t ima l  l e v e l ,  equa t ions  4.5 and 4.9 show t h a t  employment can o n l y  be a t  t h e  

op t ima l  l e v e l  when v l ( l - h * )  = X3w. However, when b= l ,  X3 does n o t  

depend on 8. Therefore,  employment w i  11 be op t ima l  o n l y  when h *  i s  

cons tan t ,  t h a t  i s  when a= l .  Th i s  i s  because i n  a  spo t  market,  workers choose 

t h e i r  l a b o r  supply  so t h a t  v l ( l - h )  = X3w, i m p l y i n g  t h a t  a  worker would n o t  

want t o  change t he  number o f  hours  he works when p r o d u c t i v i t y  changes. When a  

< 1, h *  increases w i t h  8, i m p l y i n g  t h a t  v l ( l - h * )  > X3w. Thus 

overemployment occurs  when p r o d u c t i v i t y  i s  g r e a t e r  than  expected, and 

underemployment occurs  when p r o d u c t i v i t y  i s  l e s s  than  expected. When r e a l  

wages a re  t o o  low i n  booms and t o o  h i g h  i n  recess ions ,  t h e  monetary a u t h o r i t y  

shou ld  pursue a  c o u n t e r c y c l i c a l  monetary p o l i c y .  S i m i l a r l y ,  when a  > 1, 

v l ( l - h * )  < ( > I  X3w w i t h  good (bad) p r o d u c t i v i t y  shocks. I n  t h i s  

s i t u a t i o n ,  i t  would be op t ima l  to  f o l l o w  a  p r o c y c l i c a l  money supp ly  r u l e .  

V .  Conclusions 

This  paper showed t h a t  op t ima l  monetary p o l i c y  i n  a  model where wages 

a r e  " s t i c k y "  because o f  a  nominal c o n t r a c t i n g  c o n s t r a i n t  can be e i t h e r  



p r o c y c l i c a l  o r  c o u n t e r c y c l i c a l  (as measured a g a i n s t  o u t p u t ) .  Perhaps t h e  

p o s s i b i l i t y  f o r  unconvent iona l  monetary p o l i c y  a r i s i n g  f r o m  such a  model i s  

n o t  a l t o g e t h e r  s u p r i s i n g ;  however, i t  p o i n t s  t o  t he  need f o r  d i s c u s s i n g  t h e  

p o l i c y  i m p l i c a t i o n s  o f  macroeconomic models i n  an o p t i m i z i n g  framework. The 

p o l i c y  o b j e c t i v e s  t h a t  a re  f r e q u e n t l y  thought  t o  f o l l o w  f r om nominal 

c o n t r a c t i n g  models, namely s t a b i l i z i n g  ou tpu t ,  p r i c e s ,  o r  a  cons tan t  money 

supply,  a re  op t ima l  o n l y  i n  extreme cases. For example, i f  t h e r e  a re  no r e a l  

shocks, a l l  t h ree  o b j e c t i v e s  produce t he  op t ima l  monetary p o l i c y .  When a=b=l,  

a  money supply  r u l e  a l s o  i s  op t ima l ,  o r  when "a"  approaches i n f i n i t y ,  so t h a t  

t h e  household i s  i n f i n i t e l y  r i s k- ave rse  ( a  "maxi-min" u t i l i t y  f u n c t i o n ) ,  a  

p o l i c y  r u l e  t o  s t a b i l i z e  p r i c e s  i s  a l s o  o p t i m a l .  

However, i n  a d d i t i o n  t o  these extreme cases, a  s l i g h t l y  more genera l  

case when u t i l i t y  i s  l o g a r i t h m i c  i n  consumption r e s u l t s  i n  a  w e l l - d e f i n e d  

p o l i c y  r u l e  f o r  t h i s  economy. Th is  case i n d i c a t e s  t h a t  a  p o l i c y  r u l e  des igned 

e i t h e r  t o  s t a b i l i z e  nominal ou tpu t  o r  t o  peg t he  nominal i n t e r e s t  r a t e  w i l l  be 

op t ima l .  Both o f  these p o l i c i e s  a c t u a l l y  correspond t o  e i t h e r  a  p r o c y c l  i c a l  

o r  c o u n t e r c y c l i c a l  money supply  r u l e ,  depending on "b" ,  o r  t h e  income 

e l a s t i c i t y  o f  money demand. 

A l though t h i s  paper discusses op t ima l  monetary p o l i c y ,  a c t u a l  p o l i c y  

p r e s c r i p t i o n s  should  be tempered w i t h  t h e  r e l i a n c e  o f  these p o l i c y  r u l e s  on 

t h e  f o rm  o f  the  u t i l i t y  f u n c t i o n .  P o l i c y  conc lus ions  f r om t h e  model a re  

t e n t a t i v e  a t  best ,  g i ven  t h a t  the  model assumes t h a t  nominal wage- con t rac t ing  

e x i s t s  b u t  does n o t  e x p l a i n  why p a r t i e s  c o n t r a c t  i n  nominal i n s t e a d  o f  r e a l  

terms. For example, i t  i s  l i k e l y  t h a t  an exp lana t i on  f o r  nominal c o n t r a c t i n g  

w i l l  be t o  have n o i s y  observa t ions  o f  t h e  p r i c e  l e v e l  s i m i l a r  t o  Lucas (1972) .  

The c o r r e c t  p o l i c y  p r e s c r i p t i o n ,  i f  t h i s  were t he  case, would undoubted ly  c a l l  

f o r  a  we1 1  - de f ined  money supply  r u l e .  



Given t h e  l i m i t e d  d a t a  a v a i l a b l e ,  t he  model t e n t a t i v e l y  suggests t h a t  

the  p roper  monetary p o l i c y  i n  a  wo r l d  w i t h  nominal wage con t rac t s  i s  

p r o c y c l i c a l .  Th is  r e s t s  on s t u d i e s  ( f o r  example, Grossman and S h i l l e r  [19811, 

and F r i end  and Blume [19751> t h a t  es t ima te  t he  r e l a t i v e  degree of r i s k  

avers ion ,  "a" ,  t o  be between two and f o u r .  However, g i ven  the  l a c k  o f  d a t a  on 

"b",  t he  p o l i c y  r u l e  f o r  when u t i l i t y  i s  l o g a r i t h m i c  i n  consumption would 

p robab ly  be p r e f e r r e d ,  because t h e  op t ima l  p o l i c y  i s  we l l - de f i ned  and i s  

independent o f  "b"  i n  t h i s  spec ia l  case. Monetary p o l i c y  designed t o  peg t h e  

nominal i n t e r e s t  r a t e  o r  to  t a r g e t  nominal o u t p u t  w i l l  be op t ima l  i n  t h i s  case. 

Th i s  paper has sought t o  map F i sche r  i n t o  an o p t i m i z a t i o n  framework, and 

t o  d iscuss  whether these d i f f e r e n c e s  have d i f f e r e n t  p o l i c y  i m p l i c a t i o n s .  The 

f i r s t  d i f f e r e n c e  i s  t h a t  F i s c h e r ' s  two- per iod nominal c o n t r a c t s  a re  c o l l a p s e d  

i n t o  one p e r i o d .  I n  F i s c h e r ' s  model, po l icymakers  cannot a c t  i n s tan taneous l y  

t o  economy-wide shocks, as they  can i n  t h i s  paper. P o l i c y  i n  h i s  paper 

r e s u l t e d  f r om t h e  assumption t h a t  shocks were c o r r e l a t e d  over  t ime,  which 

a l lowed po l i cymakers  t o  use i n f o r m a t i o n  about t h e  p rev i ous  p e r i o d ' s  shock i n  

o rde r  t o  p r e d i c t  t he  shock t h a t  would occur  i n  t h e  c u r r e n t  pe r i od .  T h i s  paper 

has one- per iod wage c o n t r a c t s ;  however, i t  r e t a i n s  t h e  essence o f  F i s c h e r ' s  

paper s i nce  c o n t r a c t s  a re  drawn up i n  advance o f  bo th  monetary and r e a l  

shocks. Pol icymakers  a re  assumed t o  have p e r f e c t  i n f o r m a t i o n  i n  which t o  

r e a c t  t o  o u t s i d e  shocks i n s t e a d  o f  a  n o i s y  s i g n a l ,  as i n  F i s c h e r ' s  o r i g i n a l  

paper.  I n c o r p o r a t i n g  t h i s  element does n o t  seem t o  a f f e c t  t h e  p o l i c y  r u l e s  

d e r i v e d  i n  t h i s  paper. However, t h i s  d i f f e r e n c e  would make i t  even ha rde r  t o  

p r e s c r i b e  monetary p o l i c y .  

The second d i f f e r e n c e  between t h e  o p t i m i z a t i o n  model s e t  up i n  t h i s  

paper and t h e  s e t  o f  equa t ions  formulated by F i sche r  i s  t he  type of shocks 
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assumed to affect the economy. Real productivity shocks are assumed in this 

paper, while Fischer had shocks affecting aggregate demand, aggregate supply, 

and money demand. Keynesians might not accept that shifts in the aggregate 

supply schedule are caused by real productivity shocks. However, given that 

Fischer assumed rational expectations, it seems reasonable to treat shocks to 

aggregate supply as productivity shocks. Assumed shocks to aggregate demand 

would have to be modeled as shocks to the utility function. 

Although the model shows that a procyclical money supply with respect to 

output may be optimal, it nevertheless has conventional countercyclical 

monetary policy implications with respect to employment. Similarly, using the 

evidence we have on "a", the model suggests that given a constant money 

supply, employment would be countercyclical. However, this result depends on 

the assumption of 100 percent depreciation as well as the assumption that 

consumption and leisure are separable. 

If nominal contracting models are going to be useful for policy 

analysis, then future work is necessary in order to address two concerns. The 

first is to build a model in which nominal contracts arise endogenously. The 

second area of future research is to determine if nominal contracts are 

empirically relevant for the study of business cycles. This question has been 

tested by Ahmed (1985), who showed that in Canada the amount to which 

employment and output responded to money shocks was insignificantly correlated 

with the amount of indexing in labor contracts. This provides some evidence 

against nominal contracting models. However, future work is still needed 

because industries that naturally respond more to monetary disturbances would 

probably have larger incentives to index their wage contracts. Until such 

work is done, nominal wage-contracting models should not be used for policy 

analysi s. 
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