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I. INTRODUCTION 

Shou ld the U n i t e d S t a t e s a c c e p t a h i g h e r r a t e of i n f l a t i o n as t he 

p r i c e f o r more j o b s ? Our answer to t h a t q u e s t i o n depends on how many j o b s 

we t h i n k the p o l i c y can p r o v i d e and on how much w e i g h t we a t t a c h to t h e 

damage done by a r i s e i n the r a t e o f i n f l a t i o n . We a r e no t y e t a b l e to 

measure a t a l l a c c u r a t e l y t he c o s t s and b e n e f i t s o f i n f l a t i o n , so ou r p o l i c y 

judgments a r e based on hunch o r on i n c o m p l e t e e v i d e n c e . I n t he f a c e of so 

much u n c e r t a i n t y , one new p i e c e of e v i d e n c e on the c o s t o f i n f l a t i o n i s no t 

l i k e l y to be d e c i s i v e f o r s e t t i n g n a t i o n a l p o l i c y . But i f new e v i d e n c e 

s u g g e s t s t h a t t he c o s t o f i n f l a t i o n i s h i g h e r t h a n we had p r e v i o u s l y t h o u g h t , 

t h a t c l a i m d e s e r v e s a t t e n t i o n . I f i t w i t h s t a n d s s c r u t i n y , i t c o u l d cause 

some of us to change ou r o p i n i o n on t he p o l i c y q u e s t i o n , or a t l e a s t change 

our d e g r e e of c o n v i c t i o n . 

Okun (1971) h a s s u g g e s t e d t h a t we have o v e r l o o k e d one d rawback 

t h a t a t t a c h e s to a more i n f l a t i o n a r y p o l i c y . A n a l y s i s of t h e t r a d e o f f 

be tween i n f l a t i o n and j o b s i s t y p i c a l l y based on a n a r t i f i c i a l mode l o f t he 

economy i n w h i c h a more i n f l a t i o n a r y p o l i c y means a r i s e f rom one s t e a d y 

r a t e o f i n f l a t i o n t o a h i g h e r s t e a d y r a t e o f i n f l a t i o n . The w o r l d may 

no t be l i k e t h a t ; a r i s e i n t h e a v e r a g e r a t e o f i n f l a t i o n may mean , i n e v i t a b l y , 

a r i s e i n t he v a r i a b i l i t y o f i n f l a t i o n . I f s o , t h e r e a r e s i g n i f i c a n t c o s t s . 

F i r s t , a s t he r a t e o f i n f l a t i o n becomes more v a r i a b l e , u n c e r t a i n t y 

abou t p r i c e s i s i n c r e a s e d . U n c e r t a i n t y i s bad i n i t s e l f ; t h a t i s , p e o p l e 

t y p i c a l l y a r e w i l l i n g to pay to r e d u c e i t . I n a d d i t i o n , a s p e o p l e change 

t h e i r h a b i t s i n o r d e r to m i t i g a t e t he e f f e c t o f u n c e r t a i n t y , t h e y use r e a l 

r e s o u r c e s w h i c h — i n the a b s e n c e o f t h e u n c e r t a i n t y — c o u l d have been 

devo ted to o t h e r e n d s . 
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A second c o s t comes f rom i n c r e a s e d v a r i a b i l i t y . When t he r a t e 

o f i n f l a t i o n c h a n g e s , a l o t o f p e o p l e a r e s u r p r i s e d . T h e i r a n t i c i p a t i o n s 

were w r o n g , and so many c o n t r a c t s w i l l have been e n t e r e d i n t o o n t h e b a s i s 

o f i n c o r r e c t a s s u m p t i o n s . As a r e s u l t , u n a n t i c i p a t e d changes i n the r a t e 

o f i n f l a t i o n b r i n g w i t h them c a p r i c i o u s changes i n t he d i s t r i b u t i o n o f income 

and w e a l t h . These c a p r i c i o u s changes a r e u n d e s i r a b l e — e s p e c i a l l y when 

t h o s e who l o s e a r e poor to b e g i n w i t h . I n a w o r l d i n w h i c h t he r a t e o f 

i n f l a t i o n c a n be i n c r e a s e d f rom a l o w s t e a d y r a t e to a h i g h s t e a d y r a t e , 

e c o n o m i s t s u s u a l l y assume t h a t t he accompany ing r e d i s t r i b u t i o n o f income 

and w e a l t h w i l l be a t r a n s i t i o n a l p r o b l e m . P e o p l e ' s a n t i c i p a t i o n s w i l l 

e v e n t u a l l y c a t c h up w i t h t h e c h a n g e , and t h e r e a f t e r c o n t r a c t s w i l l r e f l e c t 

t he new r e a l i t y . Bu t i f h i g h e r r a t e s o f i n f l a t i o n mean more v a r i a b l e r a t e s , 

a n t i c i p a t i o n s c a n n e v e r c a t c h u p ; t he a v e r a g e e r r o r i n a n t i c i p a t i o n s w i l l 

i n c r e a s e and so must t h e a v e r a g e e x t e n t t o w h i c h incomes and w e a l t h a r e 

b e i n g r e d i s t r i b u t e d by u n a n t i c i p a t e d changes i n i n f l a t i o n . 

Okun (1971) p r e s e n t e d some e v i d e n c e to s u g g e s t t h a t c o u n t r i e s 

w i t h h i g h e r r a t e s of i n f l a t i o n do e x p e r i e n c e more v a r i a b l e r a t e s and s u g 

g e s t e d why i t m igh t be s o ; Gordon (1971) h a s c a l l e d O k u n ' s e v i d e n c e i n t o 

q u e s t i o n . In s e c t i o n I I o f t h i s p a p e r I summar ize O k u n ' s and G o r d o n ' s 

r e s u l t s and r e p o r t a d d i t i o n a l e v i d e n c e t h a t s u p p o r t s O k u n ' s p o s i t i o n . I n 

s e c t i o n I I I I show t h a t t h e r e i s v e r y l i k e l y to be a f u n c t i o n a l r e l a t i o n 

be tween t h e a v e r a g e r a t e of i n f l a t i o n and the v a r i a b i l i t y o f t h a t r a t e ; the 

f u n c t i o n may or may no t be p o s i t i v e l y s l o p e d . However , o b s e r v a t i o n s on t he 

two v a r i a b l e s a r e i n a d e q u a t e to show t h e shape o f t he f u n c t i o n , e x c e p t i n 

v e r y s p e c i a l c i r c u m s t a n c e s . I f we c o n s i d e r t he o b s e r v e d a v e r a g e r a t e o f 

i n f l a t i o n t o be d e l i b e r a t e l y c h o s e n by government p o l i c y , i n the l i g h t o f 

i t s t a s t e s and t he a l t e r n a t i v e s open to i t , t h e r e i s an i d e n t i f i c a t i o n 
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p r o b l e m . I f t he d i f f e r e n t o b s e r v a t i o n s on a v e r a g e r a t e s o f i n f l a t i o n a r e 

a c c o u n t e d f o r by d i f f e r e n c e s i n " t a s t e s " f o r i n f l a t i o n , a l l c o n f r o n t i n g 

t he same e n v i r o n m e n t , t he o b s e r v a t i o n s c a n t e l l us s o m e t h i n g a b o u t t h e 

e n v i r o n m e n t . On t h e o t h e r h a n d , i f t he d i f f e r e n t o b s e r v a t i o n s r e f l e c t 

d i f f e r e n t e n v i r o n m e n t s c o n f r o n t e d by a s t a b l e p a t t e r n of t a s t e s , t he o b s e r v a 

t i o n s can t e l l u s , a t m o s t , some th i ng abou t t he p a t t e r n of t a s t e s . More 

l i k e l y , i n t he c r o s s - s e c t i o n a l o b s e r v a t i o n s summar ized i n s e c t i o n I I , n e i t h e r 

t a s t e s nor e n v i r o n m e n t a r e t he same a c r o s s o b s e r v a t i o n s , and so i t wou ld 

t a k e c o n s i d e r a b l e e f f o r t to d e c i p h e r t h e mean ing o f t he o b s e r v e d c o r r e l a t i o n . 

One i n t e r e s t i n g c o n c l u s i o n comes f rom c o n s i d e r a t i o n o f t he f o r m a l 

d e c i s i o n p r o b l e m , howeve r : I f a government i s a c t i n g " r a t i o n a l l y " so a s 

t o m a x i m i z e e x p e c t e d u t i l i t y , t h e n o v e r a c e r t a i n r e g i o n d o w n w a r d - s l o p i n g 

segments o f t h e f u n c t i o n a r e i r r e l e v a n t ; i n t h a t r e g i o n e f f i c i e n t c h o i c e 

i m p l i e s t h a t i n c r e a s e d v a r i a b i l i t y w i l l accompany an i n c r e a s e i n t h e a v e r a g e 

r a t e o f i n f l a t i o n . 

I I . EVIDENCE 

O k u n ' s and G o r d o n ' s C a l c u l a t i o n s 

Okun c h o s e a s h i s samp le a g roup o f 17 i n d u s t r i a l c o u n t r i e s f o r 

w h i c h t he OECD p r e s e n t e d r o u g h l y c o m p a r a b l e d a t a f o r the p e r i o d 1951-1968.— / ' 

I n f l a t i o n was measured by t he a n n u a l p e r c e n t a g e i n c r e a s e i n t he GNP d e f l a t o r . 

The a v e r a g e r a t e of i n f l a t i o n f o r each c o u n t r y was measured a s t he a r i t h m e t i c 

ave rage o f t he y e a r l y f i g u r e s (m) , and v a r i a b i l i t y was measured a s t h e 

s t a n d a r d d e v i a t i o n o f t he a n n u a l r a t e s o f i n f l a t i o n abou t t h e i r mean ( a ) . 

2 
The c o r r e l a t i o n c o e f f i c i e n t between m and a was 0 . 7 8 , i m p l y i n g t h a t ( 0 . 7 8 ) 

o r 61 p e r c e n t of t he v a r i a n c e i n a , among c o u n t r i e s , c a n be a s s o c i a t e d 

w i t h t he d i f f e r e n c e s i n t h e i r mean r a t e s o f i n f l a t i o n . 
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Gordon o b s e r v e d t h a t t he a f t e r m a t h of t he K o r e a n War made p r i c e s 

behave s t r a n g e l y i n t he 1 9 5 0 s . I f t h e p e r i o d 1951-1968 i s b r o k e n i n t o s u b -

p e r i o d s 1951-1960 and 1 9 6 0 - 1 9 6 8 , t he c o r r e l a t i o n c o e f f i c i e n t be tween m and 

a i s 0 . 9 0 f o r t he f i r s t and 0 .40 f o r the second s u b p e r i o d . M o r e o v e r , he 

s u g g e s t s , f i v e s m a l l c o u n t r i e s i n w h i c h f l u c t u a t i o n s of f a r m p r i c e s and 

i m p o r t p r i c e s loom l a r g e a c c o u n t f o r t he s m a l l p o s i t i v e c o r r e l a t i o n t h a t 

r e m a i n s i n t he 1 9 6 0 s : Removing Denmark, F i n l a n d , I r e l a n d , I t a l y , and t he 

N e t h e r l a n d s f r om the l i s t r e d u c e s the c o r r e l a t i o n to z e r o . 

I n t he r e s t o f t h i s s e c t i o n I d e s c r i b e f u r t h e r e v i d e n c e t h a t s u p p o r t s 

O k u n ' s o r i g i n a l c l a i m . 

An A l t e r n a t i v e Measu re o f V a r i a b i l i t y 

I f a n n u a l r a t e s o f i n f l a t i o n c o u l d be t hough t o f a s o b s e r v a t i o n s on 

a random v a r i a b l e , i n d e p e n d e n t l y drawn f r om a s t a t i o n a r y p o p u l a t i o n w i t h 

f i n i t e v a r i a n c e , t he s t a n d a r d d e v i a t i o n abou t t he mean (o) wou ld be a p e r f e c t l y 

a p p r o p r i a t e measure o f v a r i a b i l i t y . Any r e a s o n a b l e a l t e r n a t i v e m e a s u r e , s a y 

S , wou ld be a monotone f u n c t i o n o f a ; s o a t w o r s t t h e p a r t i c u l a r measure of 

v a r i a b i l i t y c h o s e n m igh t change a l i n e a r r e l a t i o n be tween m and S to a n o n 

l i n e a r r e l a t i o n be tween m and a and t h e r e b y r e d u c e t he l i n e a r c o r r e l a t i o n 

c o e f f i c i e n t . 

A n n u a l r a t e s o f i n f l a t i o n a r e n o t i ndependen t random v a r i a b l e s , 

h o w e v e r , and t he s y s t e m a t i c components of t he y e a r - t o - y e a r change a r e no t t h e 

same f o r each c o u n t r y . I n t h i s s i t u a t i o n t h e r e a r e two d i f f i c u l t i e s w i t h 

a , b e s t i l l u s t r a t e d by a r t i f i c i a l e x a m p l e . T a b l e 1 r e c o r d s t he i n f l a t i o n a r y 

e x p e r i e n c e of t h r e e h y p o t h e t i c a l c o u n t r i e s , A , B , and C . 
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T a b l e 1. H y p o t h e t i c a l R a t e s o f I n f l a t i o n and 
Measu res o f V a r i a b i l i t y 

( I n f l a t i o n measured i n % per y e a r ) 

M e a s u r e s o f 

Y e a r : V a r i a b i l i t y 

C o u n t r y 1 2 3 4 5 6 7 8 9 10 0 S 

A 1 2 1 2 1 2 1 2 1 2 0 . 5 0 1 .00 

B 1 2 3 4 5 6 7 8 9 10 2 .87 1 .00 

C 1 6 2 7 3 8 4 9 5 10 2 .87 4 . 5 5 

a i s t he s t a n d a r d d e v i a t i o n a r o u n d t he mean , and S i s t h e a v e r a g e 
a b s o l u t e change f rom y e a r to y e a r . Where X t i s t he r a t e of i n f l a t i o n i n 
y e a r t , 

S = £ ' X t " X t - l l / 9 

w i t h t r u n n i n g f rom 2 to 1 0 . 

The f a s t e r a c o u n t r y ' s r a t e o f i n f l a t i o n i s g r o w i n g , t he h i g h e r i t s s t a n d a r d 

d e v i a t i o n — e v e n i f t he y e a r - t o - y e a r change i n c l u d e s no random component bu t 

i s s t r i c t l y s y s t e m a t i c . Thus f o r c o u n t r y B i n t h e t a b l e , a i s o v e r f i v e 

t i m e s a s g r e a t a s f o r A . S i n c e g r o w t h i n t he r a t e of i n f l a t i o n a l s o t e n d s 

to r a i s e t he a v e r a g e r a t e f o r the c o u n t r y , u s i n g a a s a measure o f v a r i a 

b i l i t y c o u l d b i a s t he r e s u l t s i n some c a s e s , p r o d u c i n g f rom the s y s t e m a t i c 

components a p o s i t i v e c o r r e l a t i o n be tween m and a. On the o t h e r h a n d , a i s 

i n d e p e n d e n t o f the s e r i a l p a t t e r n of the o b s e r v a t i o n s . As t he examp les o f 

c o u n t r i e s B and C show, a r e a r r a n g e m e n t o f the o b s e r v a t i o n s so t h a t a s t e a d y 

i n c r e a s e i n t h e r a t e o f i n f l a t i o n i s t r a n s f o r m e d i n t o v i o l e n t y e a r - t o - y e a r 

f l u c t u a t i o n s has no e f f e c t on a . For t h e s e two r e a s o n s , a measure t h a t 

r e f l e c t s y e a r - t o - y e a r change r a t h e r t h a n d e v i a t i o n s abou t t he mean seems more 

a p p r o p r i a t e . I have c h o s e n to use t he a v e r a g e a b s o l u t e change f rom y e a r 

t o y e a r f o r c o m p u t a t i o n a l c o n v e n i e n c e . T a b l e 1 i l l u s t r a t e s the e f f e c t o f 
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c h o o s i n g t h i s s t a t i s t i c . One m igh t a r g u e t h a t I have no t gone f a r enough— 

t h a t , f o r e x a m p l e , c o u n t r y A ' s e x p e r i e n c e o f f l u c t u a t i o n a r o u n d a t r e n d l e s s 

a v e r a g e i s somehow more v a r i a b l e t han c o u n t r y B ' s e x p e r i e n c e o f s t e a d y g r o w t h 

and t h a t t he measure s e l e c t e d s h o u l d r e f l e c t t h a t . One c o u l d make s u c h an 

a d j u s t m e n t by s u b t r a c t i n g ou t a t i m e t r e n d b e f o r e d i f f e r e n c i n g , bu t v i s u a l 

i n s p e c t i o n of t he d a t a a c t u a l l y u s e d , b e l o w , s u g g e s t e d t h a t t h i s r e f i n e m e n t 

2 / 
wou ld no t be w o r t h t he e f f o r t . — 

More I n t e r n a t i o n a l Compa r i sons 

I have n o t been a b l e to f i n d GNP p r i c e d e f l a t o r s f o r most c o u n t r i e s 

f o r the y e a r s s i n c e 1968 . B e c a u s e Gordon has s u g g e s t e d t h a t t h e 1950s d a t a 

a r e s u s p e c t , I t hough t i t u s e f u l to ex tend the p e r i o d o f o b s e r v a t i o n a s c l o s e 

to the p r e s e n t a s p o s s i b l e . I t h e r e f o r e s w i t c h e d to the consumer p r i c e 

i n d e x f o r each c o u n t r y a s t he b a s i s f o r m e a s u r i n g i n f l a t i o n . 

The f i r s t c a l c u l a t i o n s a r e f o r a g roup o f 23 advanced e c o n o m i e s : 

t h e s e i n c l u d e a l l o f Wes te rn Europe ( e x c e p t Luxembourg) p l u s A u s t r a l i a , C a n a d a , 

I s r a e l , J a p a n , New Z e a l a n d , and t he U n i t e d S t a t e s . The c o u n t r i e s added 

i n c l u d e a l l n o n - E u r o p e a n c o u n t r i e s w i t h 1968 GNP per c a p i t a o v e r $ 1 , 0 0 0 , 

3/ 

w i t h t he e x c e p t i o n o f L i b y a . — On the o t h e r h a n d , t h r e e of t he W e s t e r n E u r o 

pean c o u n t r i e s i n c l u d e d i n t he group do no t meet t he c r i t e r i o n o f GNP per 

c a p i t a o v e r $ 1 , 0 0 0 : Greece ( $ 8 5 8 ) , P o r t u g a l ( $ 5 2 9 ) , and S p a i n ( $ 7 7 3 ) . The 

l i s t d i f f e r s f rom O k u n ' s by i n c l u d i n g s i x c o u n t r i e s t h a t he e x c l u d e d : 

A u s t r a l i a , I s r a e l , and New Z e a l a n d we re e x c l u d e d by Okun b e c a u s e t h e y a r e 

no t i n t h e OECD; P o r t u g a l and S p a i n a r e members , bu t GNP d e f l a t o r s were n o t 

a v a i l a b l e f o r t he f u l l p e r i o d ; and I c e l a n d was e x c l u d e d d e l i b e r a t e l y b e c a u s e 

i t was an ex t reme o b s e r v a t i o n (and e x t r e m e l y f a v o r a b l e to h i s h y p o t h e s i s ) . 
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To t e s t G o r d o n ' s s u g g e s t i o n t h a t t h e 1950s a r e a t y p i c a l , I computed 

y e a r - b y - y e a r f i g u r e s f o r the a v e r a g e r a t e o f i n f l a t i o n and t he a v e r a g e 

change i n t he r a t e o f i n f l a t i o n f o r t he 23 c o u n t r i e s t a k e n a s a g r o u p . 

T a b l e 2 shows t h e s e f i g u r e s . 

T a b l e 2 . A v e r a g e R a t e o f I n f l a t i o n and A v e r a g e A b s o l u t e 

Change i n I n f l a t i o n * 
23 c o u n t r i e s , 1950-

-1971 

— * * — * * 
Y e a r m S Year m S 

1951 1 2 . 3 1961 2 . 5 1.4 

1952 7.4 7 .4 1962 4 . 2 2 . 1 

1953 2 . 9 5 .6 1963 4 . 2 1 .6 

1954 2 . 6 2 . 6 1964 4 . 7 2 . 0 

1955 2 .1 2 .8 1965 5 . 0 2 .4 

1956 4 . 1 2 . 5 1966 4 .7 1.7 

1957 4 . 0 1.9 1967 3 . 9 1.8 

1958 3 . 9 2 . 2 1968 4 . 0 1.8 

1959 1 .9 2 . 4 1969 4 . 6 1.9 

1960 2 .1 1.9 1970 6 .3 2 . 9 

1971 7 . 1 2 . 1 

S o u r c e : Computed f rom consumer p r i c e i n d e x r e c o r d e d i n I n t e r n a t i o n a l  
F i n a n c i a l S t a t i s t i c s , J u l y , 1 9 7 2 , and 1971 S u p p l e m e n t . 

* 
The c o u n t r i e s i n c l u d e A u s t r a l i a , A u s t r i a , B e l g i u m , C a n a d a , Denmark , 

F i n l a n d , F r a n c e , Germany, G r e e c e , I c e l a n d , I r e l a n d , I s r a e l , I t a l y , J a p a n , t h e 
N e t h e r l a n d s , New Z e a l a n d , Norway , P o r t u g a l , S p a i n , Sweden, S w i t z e r l a n d , t he 
U n i t e d K i n g d o m , and t he U n i t e d S t a t e s . 

Where X ^ t r e p r e s e n t s t he r a t e o f i n f l a t i o n f rom y e a r t - 1 to t 

i n c o u n t r y i , m f c = i j j x s = ± j j | x - X |. 
l l ' 
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The Ko rean War shows up c l e a r l y i n the e a r l y 1 9 5 0 s , bu t t h e s e d a t a do n o t 

s u g g e s t t h a t t h e r e i s much i m p a c t beyond 1 9 5 3 . I n any e v e n t , I c a l c u l a t e d 

two s e t s of d a t a , one f o r the p e r i o d 1 9 5 4 - 1 9 7 1 , t he o t h e r f o r t h e p e r i o d 

1 9 6 1 - 1 9 7 1 . - ^ 

T a b l e 3 r e p o r t s the r e s u l t i n g c o r r e l a t i o n s ; T a b l e 4 and F i g u r e 1 

show the d a t a on w h i c h the c o r r e l a t i o n s a r e b a s e d . 

T a b l e 3 . S i m p l e C o r r e l a t i o n C o e f f i c i e n t s Between 
A v e r a g e Ra te o f I n f l a t i o n and V a r i a b i l i t y i n R a t e o f I n f l a t i o n 

23 Advanced Economies 

1954-1971 1961-1971 

23 c o u n t r i e s * .94 .92 

22 c o u n t r i e s ( e x c l u d i n g I c e l a n d ) .87 . 7 9 

AA 
17 c o u n t r i e s (same a s O k u n ' s ) .84 .64 

S o u r c e : Computed f r om consumer p r i c e i n d e x r e c o r d e d i n I n t e r n a t i o n a l  
F i n a n c i a l S t a t i s t i c s , J u l y , 1 9 7 2 , and 1971 S u p p l e m e n t . 

The c o u n t r i e s i n c l u d e A u s t r a l i a , A u s t r i a , B e l g i u m , C a n a d a , Denmark, 
F i n l a n d , F r a n c e , Germany, G r e e c e , I c e l a n d , I r e l a n d , I s r a e l , I t a l y , J a p a n , t h e 
N e t h e r l a n d s , New Z e a l a n d , Norway , P o r t u g a l , S p a i n , Sweden, S w i t z e r l a n d , t he 
U n i t e d K ingdom, and t he U n i t e d S t a t e s . 

A A 
E x c l u d e s A u s t r a l i a , I c e l a n d , I s r a e l , New Z e a l a n d , P o r t u g a l , and S p a i n . 
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T a b l e 4 . A v e r a g e A n n u a l R a t e o f I n f l a t i o n i n 
Consumer P r i c e Index (m) , and A v e r a g e A b s o l u t e Change 

i n A n n u a l R a t e of I n f l a t i o n ( S ) , 23 Advanced Economies 

1954-1971 and 1 9 6 1 - 1 9 7 1 * 

1954- -1971 1961--1971 

C o u n t r y m S m S 

1 . A u s t r a l i a 2 .7 1.7 2 . 8 1.2 
2 . A u s t r i a 3 .4 1.8 3 .7 1 .5 
3 . B e l g i u m 2 . 5 1 .0 3 .1 0 .7 
4 . Canada 2 . 3 0 .7 2 .7 0 . 5 
5 . Denmark 4 . 6 2 .1 5 . 9 2 . 1 
6. F i n l a n d 4 . 8 3 . 6 5 . 0 2 . 8 
7. F r a n c e 4 . 3 2 . 2 4 . 3 1 .0 
8 . Germany 2 . 4 0 . 9 2 . 9 0 . 9 
9 . G r e e c e 3 . 1 2 . 3 2 . 2 1.8 

1 0 . I c e l a n d 9 . 0 5 .6 1 1 . 3 6 . 7 
1 1 . I r e l a n d 4 . 0 1.9 5 . 2 1.8 
1 2 . I s r a e l 5 . 9 3 . 3 6 . 2 2 . 8 
1 3 . I t a l y 3 . 3 1.7 4 . 0 1 .6 
1 4 . J a p a n 4 . 3 2 .1 5 . 9 1.7 
1 5 . N e t h e r l a n d s 3 .8 2 .4 4 . 5 2 . 2 
1 6 . New Z e a l a n d 3 . 9 1 .5 4 . 4 1 . 5 
1 7 . Norway 3 . 9 2 . 5 4 . 7 2 . 5 
1 8 . P o r t u g a l 4 . 2 2 . 4 6 .1 3 .1 
1 9 . Spa i n 6 .4 3 .4 6 . 3 3 . 4 
2 0 . Sweden 3 . 9 1.8 4 . 3 1.8 
2 1 . S w i t z e r l a n d 2 .7 1.1 3 . 6 1.1 
2 2 . U n i t e d Kingdom 3 . 9 1 .5 4 . 5 1 .6 
2 3 . U n i t e d S t a t e s 2 . 4 0 . 9 2 . 9 0.7 

A v e r a g e 4 . 0 2 .1 4 . 6 2 . 0 

S o u r c e : Computed f rom consumer p r i c e i n d e x r e c o r d e d i n I n t e r n a t i o n a l  
F i n a n c i a l S t a t i s t i c s , J u l y , 1 9 7 2 , and 1971 S u p p l e m e n t . 

Where X f c i s t he r a t e o f i n f l a t i o n f r om y e a r t - 1 to t , and n i s 

t he number of y e a r s , 

l v 
m = ~ i ^ t » c r u n n i n g f r om 1 t o n 

S = —ITI|X _
 X,._-, I » t r u n n i n g f rom 2 to n . 



F i g u r e 1. A v e r a g e A n n u a l R a t e o f I n f l a t i o n (m) and A v e r a g e A b s o l u t e Change 
i n Ra te o f I n f l a t i o n ( S ) , 23 Advanced E c o n o m i e s , 1954 -1971 

S 
6 . O r 

5 . 0 " 

4 . 0 " 

I c e l a n d 

F i n l a n d • 

I s r a e l • 
' S p a i n 

o 
i 

3 . 0 -

• Norway 
N e t h e r l a n d s • • P o r t u g a l 

G r e e c e * ^ 
• F r a n c e 

J a p a n • •Denmark 
• I r e l a n d 

, . A u s t r i a * ©Sweden 
A u s t r a l i a * • I t a l y 

0 N e w Z e a l a n d & 
U n i t e d K ingdom 

B e l g i u m 

Canada 

• S w i t z e r l a n d 
Germany & 
U n i t e d S t a t e s 

2 . 0 3 . 0 4 . 0 5 .0 6 . 0 7 .0 9 . 0 m 
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The v a r i a b l e s b e i n g c o r r e l a t e d a r e n o t n o r m a l l y d i s t r i b u t e d , so 

t he u s u a l t e s t o f s i g n i f i c a n c e on r i s no t s t r i c t l y r e l e v a n t . — But a l l o f 

t he c o r r e l a t i o n c o e f f i c i e n t s p a s s t h o s e t e s t s : I n the weakes t c a s e (17 

2 

c o u n t r i e s , 1961-1971) r i s s i g n i f i c a n t a t the .005 l e v e l . The e v i d e n c e 

o f t h e s e c o r r e l a t i o n c o e f f i c i e n t s does n o t c o m p l e t e l y answer the o b j e c t i o n s 

r a i s e d by G o r d o n . One of h i s c o n c e r n s was t h a t much o f the p o s i t i v e c o r r e 

l a t i o n was c o n t r i b u t e d by s m a l l c o u n t r i e s t h a t a r e p a r t i c u l a r l y s e n s i t i v e 

to i m p o r t p r i c e s , a g r i c u l t u r a l p r i c e s , o r b o t h . V i s u a l i n s p e c t i o n o f F i g u r e 

may c o n f i r m t h a t i m p r e s s i o n , d e p e n d i n g on how one c h o o s e s to c l a s s i f y 

c o u n t r i e s , bu t I p r e f e r to s e p a r a t e t h i s d i s c u s s i o n of whe the r o r n o t a 

r e l a t i o n s h i p e x i s t s f rom l a t e r d i s c u s s i o n s o f why i t m i g h t e x i s t ; I have 

r e f r a i n e d f rom compu t i ng t he c o r r e l a t i o n w i t h t he p a r t i c u l a r 12 c o u n t r i e s 

s e l e c t e d by Gordon ( e x c l u d i n g Denmark , F i n l a n d , I r e l a n d , I t a l y , and t h e 

N e t h e r l a n d s f rom O k u n ' s sample of 17 c o u n t r i e s ) b o t h f o r t h i s r e a s o n and 

b e c a u s e I c a n n o t s e e what c h a r a c t e r i s t i c d i s t i n g u i s h e s t h e s e f i v e c o u n t r i e s 

f rom many of t he o t h e r s . 

A second s e t o f c a l c u l a t i o n s h a s been made f o r a g roup o f 17 

L a t i n A m e r i c a n economies .—^ My p u r p o s e was to c o n f i r m t h a t t he phenomenon 

o f c o r r e l a t i o n be tween t h e a v e r a g e r a t e o f i n f l a t i o n and i t s v a r i a b i l i t y 

i s no t c o n f i n e d to i n d u s t r i a l c o u n t r i e s . I chose L a t i n A m e r i c a r a t h e r t h a n 

A f r i c a or A s i a f o r t h e t e s t , b e c a u s e s e v e r a l y e a r s a g o , Graeme D o r r a n c e 

n o t i c e d t he r e l a t i o n s h i p w h i l e s t u d y i n g L a t i n A m e r i c a n i n f l a t i o n , and I 

wanted to c o n f i r m h i s c a s u a l remark.— 

The r e s u l t i n g c o r r e l a t i o n s ( c o r r e s p o n d i n g to t h o s e r e p o r t e d i n 

T a b l e 3) a r e 0 . 8 6 f o r 1 9 5 4 - 1 9 7 1 , and 0 .88 f o r 1 9 6 1 - 1 9 7 1 . T a b l e 5 and 

F i g u r e 2 show the d a t a on w h i c h t h e s e c o e f f i c i e n t s a r e b a s e d . The most 

c u r s o r y i n s p e c t i o n shows t h a t t h e s e h i g h c o r r e l a t i o n s a r e a l m o s t i n e v i t a b l e : 
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f o u r o f t h e c o u n t r i e s m a i n t a i n c u r r e n c i e s a t pa r w i t h t he d o l l a r , — f o u r 

more have e x p e r i e n c e d a v e r a g e r a t e s of i n f l a t i o n o f 30 p e r c e n t or m o r e ; 

s u c h u n s t a b l e economies " m u s t " e x p e r i e n c e g r e a t f l u c t u a t i o n s i n the p r o c e s s , 

and we wou ld e x p e c t s t r o n g c o r r e l a t i o n s . Even i f t he f o u r c o u n t r i e s w i t h 

c u r r e n c i e s a t p a r w i t h t h e d o l l a r a r e e x c l u d e d , t h e c o r r e l a t i o n r e m a i n s 

s i g n i f i c a n t : 0 . 8 3 f o r 1 9 5 4 - 1 9 7 1 , and 0 .86 f o r 1 9 6 1 - 1 9 7 1 ; bu t t h e r e a r e o t h e r 

v e r y s t a b l e economies i n t he samp le t h a t p r e s e r v e t he w i d e s p r e a d i n i n f l a 

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

T a b l e 5 . A v e r a g e A n n u a l R a t e o f I n f l a t i o n i n Consumer 
P r i c e I ndex (m) and A v e r a g e A b s o l u t e Change i n A n n u a l 

Ra te o f I n f l a t i o n ( S ) , 17 L a t i n A m e r i c a n Economies 

1954-1971 and 1 9 6 1 - 1 9 7 1 * 

1 9 5 4 - 1 9 7 1 * * 1 9 6 1 - 1 9 7 1 * * 

C o u n t r y m s m s 

1. A r g e n t i n a 2 0 . 9 8 . 3 22 .7 8 . 3 
2 . B o l i v i a 34 .8 2 4 . 6 5 . 6 4 . 9 
3 . B r a z i l 3 6 . 0 9 .4 4 3 . 5 1 1 . 1 
4 . C h i l e 3 3 . 0 1 4 . 5 2 6 . 4 9 . 0 
5. C o l o m b i a 9 . 5 9 . 5 1 1 . 3 1 0 . 0 
6. C o s t a R i c a 2 . 3 2 . 2 2 . 5 2 . 5 
7 . D o m i n i c a n R e p u b l i c 1.2 3 . 0 2 .1 3 . 0 
8 . Ecuador 3 . 1 2 . 1 4 . 7 1 . 5 
9 . E l S a l v a d o r 1.1 3 . 0 0 .7 1 .9 

1 0 . Gua tema la 0 .7 1.1 0 .8 1 .0 
1 1 . M e x i c o 4 . 5 3 . 6 2 .7 1 .2 
1 2 . N i c a r a g u a 2 . 0 5 .1 1.8 2 . 3 
1 3 . Panama 0 . 8 0 .7 1 .3 0 .8 
1 4 . P a r a g u a y 8 . 0 6 .8 3 . 5 4 . 1 
1 5 . P e r u 8 . 8 5 . 5 9 .6 7 . 4 
1 6 . Uruguay 3 0 . 0 1 2 . 9 3 6 . 5 1 6 . 8 
17 . V e n e z u e l a 1 .3 1.8 1.1 1.5 

S o u r c e : Computed f rom consumer p r i c e i n d e x r e c o r d e d i n I n t e r n a t i o n a l  
F i n a n c i a l S t a t i s t i c s , J u l y , 1 9 7 2 , and 1971 S u p p l e m e n t . 

* 
F o r d e f i n i t i o n s o f m and S , s e e T a b l e 4 . 

* * 1 9 5 4 - 1 9 7 0 and 1961 -1970 f o r B o l i v i a , E l S a l v a d o r and M e x i c o . 
1954-1969 and 1961-1969 f o r N i c a r a g u a . 



F i g u r e 2 . A v e r a g e A n n u a l R a t e o f I n f l a t i o n (m) and A v e r a g e A b s o l u t e Change 
i n R a t e o f I n f l a t i o n ( S ) , 17 L a t i n A m e r i c a n E c o n o m i e s , 1954-1971 

B o l i v i a i 
2 4 . 0 

2 0 . 0 

1 6 . 0 

C h i l e i—1 

Uruguay • 

1 2 . 0 

C o l u m b i a B r a z i l 

8 .0F 
• A r g e n t i n a 

P a r a g u a y 

N i c a r a g u a 
• P e r u 

4 .Oh 
E l S a l v a d o r • M e x i c o 

• D o m i n i c a n R e p u b l i c 
G o s t a R i c a 

• • E c u a d o r 
• V e n e z u e l a 

• G u a t e m a l a 
• P a n a m a 

4 . 0 8 . 0 1 2 . 0 1 6 . 0 2 0 . 0 2 4 . 0 2 8 . 0 3 2 . 0 3 6 . 0 m 
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I n t r a n a t i o n a l Compa r i sons 

The c r o s s - s e c t i o n a l e v i d e n c e f rom i n t e r n a t i o n a l c o m p a r i s o n s s u g g e s t s 

t h a t c o u n t r i e s w i t h h i g h e r r a t e s of i n f l a t i o n h a v e , on t he a v e r a g e , e x p e r i 

enced more v a r i a b l e r a t e s o f i n f l a t i o n ; bu t i t t e l l s us n o t h i n g abou t c a u s e 

and e f f e c t . I t does no t even t e l l u s i f we c o u l d e x p e c t to f i n d the same 

s o r t o f r e l a t i o n s h i p w i t h i n a s i n g l e c o u n t r y be tween p e r i o d s o f l o w and 

h i g h i n f l a t i o n a r y p r e s s u r e . I t c o u l d be t h a t t he f a c t o r s w h i c h d i f f e r among 

c o u n t r i e s so a s to c r e a t e t he c o r r e l a t i o n we have r e p o r t e d wou ld no t d i f f e r 

among r e g i m e s o f v a r y i n g i n f l a t i o n a r y p r e s s u r e w i t h i n a s i n g l e c o u n t r y , and 

so t he c o r r e l a t i o n wou ld no t be o b s e r v e d . 

T e s t i n g f o r the e x i s t e n c e o f s u c h a r e l a t i o n s h i p w i t h i n a s i n g l e 

c o u n t r y i s d i f f i c u l t ; the w o r l d w i l l n o t s t a n d s t i l l f o r l o n g e n o u g h . So 

many t h i n g s b e s i d e s t he r a t e o f p r i c e i n c r e a s e changed between t h e 1930s 

and t h e 1 9 6 0 s , f o r e x a m p l e , t h a t i t seems p o i n t l e s s t o use t he e x p e r i e n c e 

o f t h o s e d e c a d e s a s o b s e r v a t i o n s f o r a c r u d e s t a t i s t i c a l a n a l y s i s . Even 

between t h e 1950s and t he 1 9 6 0 s , t h e r e was a w o r l d w i d e s t a b i l i z a t i o n i n t he 

r a t e of i n f l a t i o n , w i t h an i n c r e a s e i n i t s a v e r a g e r a t e , t h a t wou ld a f f e c t 

p r i c e b e h a v i o r w i t h i n any i n d i v i d u a l c o u n t r y . 

However , t he f i g u r e s o f T a b l e s 4 and 5 do p r o v i d e c r u d e t e s t s by 

d e c a d e : Of t he 23 advanced economies r e p o r t e d i n T a b l e 4 , m and S move i n 

t he same d i r e c t i o n f r om 1954-1960 to 1961-1971 i n o n l y f o u r c o u n t r i e s — 

G r e e c e , I c e l a n d , P o r t u g a l , and the U n i t e d K ingdom. F o r t h e L a t i n A m e r i c a n 

e c o n o m i e s , r e s u l t s a r e more f a v o r a b l e to t he Okun h y p o t h e s i s : m and S 

move i n t he same d i r e c t i o n f rom the 1950s t o t he 1960s i n 13 o f the 17 

c o u n t r i e s r e p o r t e d i n T a b l e 5 ( a l l e x c e p t A r g e n t i n a , t h e D o m i n i c a n R e p u b l i c , 

E c u a d o r , and G u a t e m a l a ) . 

I supp lemen ted t h e s e r a t h e r c r u d e t e s t s w i t h o t h e r s u s i n g m o n t h l y 

p r i c e s t a t i s t i c s . The u n i t s o f o b s e r v a t i o n were then i n d i v i d u a l y e a r s f o r 
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a g i v e n c o u n t r y , w i t h o b s e r v a t i o n s on m and S c a l c u l a t e d a s m o n t h l y a v e r a g e s 

o v e r t he 12 months o f a c a l e n d a r y e a r . No c o r r e l a t i o n be tween m and S can 

9 / 

be d e t e c t e d i n t h e s e m o n t h l y d a t a . — 

W h i l e t h e s e n e g a t i v e r e s u l t s do no t l e n d any s u p p o r t to t he Okun 

h y p o t h e s i s , n e i t h e r can t h e y be u s e d to r e j e c t i t . F o r e x a m p l e , i f i n s t a 

b i l i t y were due p r i m a r i l y to government a c t i o n s g e a r e d to a n a n n u a l budge t 

c y c l e , m o n t h - t o - m o n t h changes wou ld n o t r e f l e c t t he r e l a t i o n s h i p . And i f 

i n s t a b i l i t y were c r e a t e d by a mechan ism i n t e r n a l t o t h e p r i v a t e economy t h a t 

o p e r a t e s w i t h s u b s t a n t i a l l a g s , m o n t h - t o - m o n t h changes m i g h t n o t r e f l e c t 

t he r e l a t i o n s h i p ; f o r e x a m p l e , a mechan ism o p e r a t i n g t h r o u g h t he l a b o r 

m a r k e t , w i t h i t s many a n n u a l wage c o n t r a c t s , m i g h t n o t be a d e q u a t e l y r e f l e c t e d 

i n u n l a g g e d m o n t h l y d a t a . 

I l l . INTERPRETATION 

R e c a l l t he m o t i v a t i o n f o r t h i s d i s c u s s i o n : A h i g h e r a v e r a g e r a t e 

o f i n f l a t i o n may b r i n g w i t h i t g r e a t e r v a r i a b i l i t y i n t he r a t e of i n f l a t i o n . 

I f t r u e , i n f l a t i o n a r y p o l i c i e s c a r r y a c o s t w h i c h we have so f a r n e g l e c t e d ; 

s o i t wou ld be u s e f u l to know i f s u c h a c a u s a l r e l a t i o n e x i s t s . The c r u d e 

e v i d e n c e r e p o r t e d h e r e f rom c r o s s - s e c t i o n a l d a t a i s c o m p a t i b l e w i t h t he 

h y p o t h e s i s , bu t i t p r o v e s l i t t l e . The o b s e r v e d r e l a t i o n be tween m and S 

c o u l d r e s u l t s o l e l y f rom the d i f f e r e n c e s among c o u n t r i e s i n economic and 

g o v e r n m e n t a l s t r u c t u r e . 

S u p p o s e , f o r e x a m p l e , t h a t two c o u n t r i e s have t he same l o w t a r g e t 

r a t e o f i n f l a t i o n bu t t h a t f o r e c a s t s of a g g r e g a t e p r i v a t e demand i n A a r e 

i n h e r e n t l y more u n c e r t a i n t h a n i n B. I f p r i c e s a r e r i g i d downward , A wou ld 

show h i g h e r v a l u e s o f b o t h m and S ; t he same r e s u l t c o u l d a r i s e f r om s i m p l e 

i n e p t n e s s o f c o n t r o l i n A compared t o B . I n e i t h e r c a s e , no s i n g l e c o u n t r y 
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would need to s u f f e r more v a r i a b i l i t y i f i t s h o u l d op t f o r a h i g h e r r a t e o f 

i n f l a t i o n . F o r m and S to be l i n k e d i n a s i n g l e c o u n t r y , t he e x p l a n a t i o n 

must come f rom the i n t e r n a l w o r k i n g s o f t he economy. 

U s i n g a mode l t h a t i s t oo s i m p l e to be t a k e n s e r i o u s l y , i t i s e a s y 

to show t h a t a f u n c t i o n a l r e l a t i o n e x i s t s . I t i s no t p o s s i b l e to show t h a t 

t h i s f u n c t i o n i s n e c e s s a r i l y monotone i n c r e a s i n g . I have n o t i n v e s t i g a t e d 

a more r e a l i s t i c m o d e l , bu t I e x p e c t t h a t t he l i n k wou ld s u r v i v e a s l o n g a s 

the key r e l a t i o n s h i p s a r e p r e s e r v e d f r om the mode l p r e s e n t e d h e r e . 

A S i m p l e M o d e l 

The model——/ c o n s i s t s of a s h o r t - r u n P h i l l i p s c u r v e 

(1) IT = f ( U ) , f < 0 , f " > 0 , 

a p r o d u c t i o n f u n c t i o n 

(2) Y = P g ( U ) , g ' < 0 , g " > 0 , 

and an i n s t r u m e n t f o r government p o l i c y 

(3) Y = a G , a > 0 . 

H e r e 

TT i s t he r a t e o f i n f l a t i o n , TT = ( P - P _ 1 ) / P _ 1 

P i s the c u r r e n t p r i c e l e v e l , and P_^ i s l a s t p e r i o d ' s p r i c e l e v e l 

U i s t he r a t e o f unemployment 

Y i s n o m i n a l GNP 

G i s government s p e n d i n g ( o r , more g e n e r a l l y , t he t o t a l l e v e l 

o f s p e n d i n g s u b j e c t to government c o n t r o l , e i t h e r d i r e c t l y 

o r by means o f f i s c a l and mone ta r y p o l i c y ) 

a_ i s t he m u l t i p l i e r , assumed h e r e to be a random v a r i a b l e w i t h 

d e n s i t y f u n c t i o n <j>(a). 
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I f we choose u n i t s so t h a t = 1 , t h e n P = 1 + ir , and e q u a t i o n s ( l ) - ( 3 ) 

may be combined to g i v e 

(4) aG = ( l + u ) g [ f " 1 ( 1 r ) ] , 

where f ^ i s t he i n v e r s e o f f i n ( 1 ) . The r e l a t i o n i n (4) i s m o n o t o n e , so 

i t may be i n v e r t e d t o y i e l d 

(5) TT = h ( a G ) , h ' > 0 . 

W i t h i n the f ramework o f t h i s o n e - p e r i o d m o d e l , t he a v e r a g e r a t e o f 

i n f l a t i o n i s a p p r o p r i a t e l y measured by i t s e x p e c t a t i o n w i t h r e s p e c t t o a_ 

( f o r g i v e n G) 

(6) m = /h (aG)<Ka)da. 

The v a r i a b i l i t y i n t he r a t e o f i n f l a t i o n can be measured by t he v a r i a n c e , 

(7) a 2 = / [ h ( a G ) - m ] 2 < K a ) d a . 

(6) and (7) d e f i n e m and a a s f u n c t i o n s o f G. I t i s e a s i l y shown—^ t h a t m 

i s a m o n o t o n e - i n c r e a s i n g f u n c t i o n of G , so we may i n v e r t t he f u n c t i o n t o 

e x p r e s s G a s a f u n c t i o n of m, t h e n a a s a compound f u n c t i o n o f m, s a y a = fi(m). 

The s l o p e of t h i s f u n c t i o n may then be e v a l u a t e d b y d i f f e r e n t i a t i n g (6) and 

(7) w i t h r e s p e c t t o G : 

(8) ft' = ( d o 2 / d G ) / ( 2 o d m / d G ) . 

2 

I have a l r e a d y n o t e d t h a t dm/dG i s p o s i t i v e ; bu t i t can be shown t h a t d a I'AG 

i s e q u a l t o 2 C O V ( T T , 3 I T / 9 G ) and may be p o s i t i v e o r n e g a t i v e . E q u a t i o n (5) 

and i t s a n t e c e d e n t s a l l o w u s t o a s s e s s t he p o s s i b i l i t i e s . S i n c e the c o v a r i a n c e 
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o f n and 3TT/3G i s gove rned by t he d i s t r i b u t i o n of t h e random v a r i a b l e a_, we 

c a n see whe the r t h e s e two e x p r e s s i o n s a r e monotone f u n c t i o n s of a_. I f b o t h 

TT and 3TT/3G r i s e w i t h a, f o r e x a m p l e , t h e i r c o v a r i a n c e must be p o s i t i v e ( t h i s 

i s o f c o u r s e a s u f f i c i e n t , bu t no t n e c e s s a r y , c o n d i t i o n f o r a p o s i t i v e c o v a r i 

ance) . 

We h a v e , f rom ( 5 ) , 

(9) 3 T r / 3 a = G h ' (aG) > 0 

(10) 3 2 i r / 3 a 3 G = h ' ( a G ) + a G h " ( a G ) . 

The l a s t e x p r e s s i o n i s cumbersome bu t may , a f t e r some m a n i p u l a t i o n , be w r i t t e n 

2 2 

(11) | ^ = ^ 3 < g 2 + ( ^ ) [(g'^+frtef-fg")]}, 

where 

(12) D = g + ( l + T O g ' / f > 0 . 

2 
Thus we s e e t h a t 3 Tr/3a_3G i s n e c e s s a r i l y p o s i t i v e i f f " = g " = 0 , bu t may 

become n e g a t i v e i f g f " > f g " . So do/dm i s d e f i n i t e l y p o s i t i v e , i n t h i s 

2 
m o d e l , when 3 i r / 3 a 3 G > 0 , w h i c h i s t r u e u n l e s s g f " - f g " i s n e g a t i v e and 

l a r g e i n a b s o l u t e v a l u e ; on t h e o t h e r h a n d , da/dm may s t i l l be p o s i t i v e 

2 

even i f a 7r/3a3G < 0 f o r some v a l u e s o f a_. 

I t wou ld appear t h a t t he p o s i t i v e r e l a t i o n we s e e k be tween o and 

m i s s u b s t a n t i a l l y c o n f i r m e d . However , m ino r changes i n the mode l w i l l 

weaken t h e s e r e s u l t s . F o r e x a m p l e , w i t h an a d d i t i v e e r r o r te rm i n e i t h e r 

e q u a t i o n (1) o r (3) and the m u l t i p l i e r a i n (3) t r e a t e d a s c o n s t a n t , much 

s t r o n g e r c o n d i t i o n s a r e r e q u i r e d to g u a r a n t e e t h a t da/dm > 0 . I f t h e s e 

c o n d i t i o n s a r e no t m e t , we m i g h t w e l l o b s e r v e a n i n c r e a s e i n t he a v e r a g e r a t e 

of i n f l a t i o n , a s s o c i a t e d w i t h a f a l l i n v a r i a b i l i t y . Bu t to d i s c u s s t h i s 

i s s u e we need to d i s c u s s how a t a r g e t r a t e o f i n f l a t i o n i s s e l e c t e d . 
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Government P o l i c y and Observed I n f l a t i o n 

I now w i s h to move f rom the s p e c i f i c mode l j u s t d i s c u s s e d to a 

somewhat more g e n e r a l c l a s s of m o d e l s , c h a r a c t e r i z e d by 

(a) a P h i l l i p s c u r v e d e f i n i n g f e a s i b l e c o m b i n a t i o n s o f n 

and U , U = f ( i r ) , 

(b) a f u n c t i o n a l r e l a t i o n be tween the mean and v a r i a b i l i t y 

o f t he r a t e of i n f l a t i o n , a = fi(m) (I u s e a t o measure 

v a r i a b i l i t y , bu t t h a t i s no t e s s e n t i a l t o t he a r g u m e n t ) , 

( c ) a government t h a t a t t e m p t s t o a c h i e v e t he h i g h e s t p o s s i b l e 

v a l u e of a w e l f a r e f u n c t i o n , where w e l f a r e , r e p r e s e n t e d by 

W ( T T , U ) , f a l l s a s e i t h e r TT o r U r i s e s . 

L e t us s u p p o s e , i n i t i a l l y , t h a t t he government n a i v e l y c h o o s e s t he 

p o i n t on t he P h i l l i p s c u r v e t h a t y i e l d s t he h i g h e s t w e l f a r e , say TT^, = 

f ( n ^ ) , and s e t s i t s p o l i c y i n s t r u m e n t s — G i n the mode l d i s c u s s e d a b o v e — 

so t h a t t he e x p e c t e d v a l u e o f IT i s e q u a l to t h e t a r g e t v a l u e ( t h i s p o l i c y 

wou ld be n a i v e b e c a u s e i t n e g l e c t s t he v a r i a b i l i t y o f o b s e r v e d o u t c o m e s ) . 

I f t he p o l i c y were m a i n t a i n e d f o r l o n g e n o u g h , we c o u l d e s t i m a t e m(ir) = TT^ 

and O(TT^) a n d , h e n c e , e s t i m a t e one p o i n t on t he f u n c t i o n a = fi(m). I f , t h e n , 

b e c a u s e o f a change of h e a r t o r a change o f g o v e r n m e n t , t he w e l f a r e f u n c t i o n 

were t o s h i f t and r e m a i n s t e a d y a t i t s new r e a l i z a t i o n , we wou ld have a n 

o p p o r t u n i t y f o r a second o b s e r v a t i o n , s a y a t v^. As t a s t e s change o v e r t i m e , 

o r by o b s e r v i n g s e v e r a l c o u n t r i e s f a c i n g the same ft f u n c t i o n but w i t h d i f f e r e n t 

w e l f a r e f u n c t i o n s , we c o u l d t r a c e ou t t h e shape of t he Q f u n c t i o n . And i t 

i s s u c h movements a l o n g t he c u r v e t h a t t e l l us abou t t he p o l i c y c h o i c e s 

f a c i n g t he government a t any g i v e n moment. On t he o t h e r h a n d , i f t he s h i f t 

i n t he t a r g e t r a t e o f i n f l a t i o n f rom TT^ to ^ were b r o u g h t a b o u t by a s h i f t 

i n the P h i l l i p s c u r v e r a t h e r t h a n by a change i n t a s t e s , t he Q f u n c t i o n 
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wou ld i t s e l f s h i f t , and i t wou ld be d i f f i c u l t t o make any i n f e r e n c e abou t 

i t s s h a p e . I t wou ld be p o s s i b l e to o b s e r v e a and m i n c r e a s i n g t o g e t h e r , 

even though t he f u n c t i o n s l o p e s down, o r i t wou ld be p o s s i b l e to o b s e r v e 

t he r e v e r s e . Such o b s e r v e d " s l o p e s " t e l l us n o t h i n g abou t t he n a t u r e o f t he 

a l t e r n a t i v e s a v a i l a b l e a l o n g a g i v e n c u r v e . 

Bu t an e x t e n s i o n of t he mode l t o c o n s i d e r more s o p h i s t i c a t e d 

c h o i c e s by government l e a d s t o an i n t e r e s t i n g c o n c l u s i o n : The re i s t h e n 

a p r e s u m p t i o n t h a t e f f i c i e n t p o i n t s w i l l a s s o c i a t e h i g h e r v a r i a n c e w i t h 

h i g h e r a v e r a g e r a t e s o f i n f l a t i o n , a t l e a s t o v e r a w i d e r a n g e of i n f l a t i o n 

r a t e s . 

S u p p o s e , f o l l o w i n g B r a i n a r d ( 1 9 6 7 ) , t h a t t he government w i s h e s 

1 2 / 

to m a x i m i z e e x p e c t e d u t i l i t y of t he f o r m — V(m,a ) (where m = m ( T r ) , 

o = O ( T T ) ) , w i t h p a r t i a l d e r i v a t i v e s V- > 0 f o r m < T , < 0 f o r m > T , 

and < 0 ; T i s to be i n t e r p r e t e d a s the t a r g e t r a t e o f i n f l a t i o n . I n 

t h e (m,o) p l a n e , i n d i f f e r e n c e c u r v e s s l o p e up t o t he l e f t o f T and down to 

1 3 / 

t he r i g h t . — 

The c u r v e a = Q(m) shows a f e a s i b i l i t y l o c u s o f a t t a i n a b l e p o i n t s . 

P r o v i d e d t he o p t i m a l p o l i c y i s to h o l d i n f l a t i o n be low the t a r g e t r a t e T , 

i t must be a t a p o i n t s u c h a s q i n F i g u r e 3 , where t he f e a s i b i l i t y l o c u s 

Q, s l o p e s u p . The o n l y e x c e p t i o n t o t h i s r u l e wou ld come i n a w o r l d where 

t he o p t i m a l p o l i c y c a l l s f o r an a v e r a g e r a t e o f i n f l a t i o n h i g h e r t han 

t h e t a r g e t r a t e . In s u c h a w o r l d , i n c r e a s e s i n i n f l a t i o n l o w e r t he v a r i a 

b i l i t y by so much t h a t i t pays to o v e r s h o o t , d e l i b e r a t e l y s u s t a i n i n g too 

h i g h a r a t e i n o r d e r to o b t a i n i n c r e a s e d s t e a d i n e s s . 

R e s t r i c t i n g a t t e n t i o n to s i t u a t i o n s where the o p t i m a l v a l u e o f 

m i s be low the t a r g e t v a l u e , l e t u s now c o n s i d e r what happens when p o l i c y 

s h i f t s b e c a u s e o f a change i n t h e w e l f a r e f u n c t i o n . Assume t h a t (m. , a..) 
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r e p r e s e n t s t he o p t i m a l p o l i c y when the t a r g e t r a t e of i n f l a t i o n i s and 

t h a t ( n ^ , o^) r e p r e s e n t s t he o p t i m a l p o l i c y when t he t a r g e t r a t e o f i n f l a t i o n 

i s T 2 > T ^ . Then > p r o v i d e d m^ < < T^ and < p r o v i d e d < ; 

i n t h i s r e s t r i c t e d s e n s e , an i n c r e a s e i n m means an i n c r e a s e i n o . F i g u r e 4 

d i s p l a y s t he r e a s o n i n g . I f p^ = (m^, a^ ) i s the o p t i m a l p o i n t a s s o c i a t e d 

w i t h a t a r g e t r a t e o f i n f l a t i o n T ^ , t h e n no f e a s i b l e p o i n t c a n l i e to t he 

s o u t h e a s t o f p^ i n t he box m^ < m < T ^ , 0 < a < . On t he o t h e r h a n d , 

i f P 2 = ( n ^ o ^ ) i s the o p t i m a l p o i n t a s s o c i a t e d w i t h t h e h i g h e r t a r g e t r a t e 

o f i n f l a t i o n T^, i t canno t l i e to t he n o r t h w e s t of p^ (because p^ wou ld 

then g i v e h i g h e r u t i l i t y ) . Hence t h e r e a r e t h r e e p o s s i b i l i t i e s : 

m 2 < m^ and < <J , 

m l < m 2 < T l a n d ° 1 < ° 2 * 

1 4 / 
or > T^ w i t h no r e s t r i c t i o n on 0 ^ . — 

Summary 

We have shown t h a t Okun may be r i g h t : I f government s h i f t s to a 

more i n f l a t i o n a r y p o l i c y ( h i g h e r v a l u e o f m) due t o a change i n i t s w e l f a r e 

f u n c t i o n , i t may a u t o m a t i c a l l y choose a more v a r i a b l e r a t e o f i n f l a t i o n a t t he 

same t i m e ( h i g h e r v a l u e of a ) . W i t h i n an e x t r e m e l y l i m i t e d s t a t i c m o d e l , we 

showed t h a t a f u n c t i o n a l r e l a t i o n e x i s t s be tween m and a and t h a t i t may be 

monotone i n c r e a s i n g . The re i s no r e a s o n t o t h i n k t h a t the f u n c t i o n a l r e l a t i o n 

wou ld d i s a p p e a r i n a mode l o f g r e a t e r r e a l i s m , a l t h o u g h t h e r e i s r e a s o n to 

s u s p e c t t h a t the c o n d i t i o n s r e q u i r e d f o r m o n o t o n i c i t y w i l l change and may 

become more d i f f i c u l t t o a c h i e v e . On t he o t h e r h a n d , w i t h i n a l e s s l i m i t e d 

m o d e l , i t a p p e a r s t h a t government " s h o u l d " choose among p o i n t s f o r w h i c h 

more i n f l a t i o n means more v a r i a b i l i t y , even though t he f u n c t i o n m i g h t i n c l u d e 

segments t h a t a r e l o c a l l y n e g a t i v e l y s l o p e d . T h i s i s t r u e u n l e s s t he o p p o r 

t u n i t i e s f o r r e d u c i n g v a r i a b i l i t y by i n c r e a s i n g t he a v e r a g e r a t e o f i n f l a t i o n 
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a r e so o v e r w h e l m i n g l y a t t r a c t i v e t h a t i t pays to go beyond t h a t t a r g e t r a t e 

of i n f l a t i o n w h i c h wou ld be c h o s e n i n the a b s e n c e of a l l v a r i a b i l i t y . I n 

any e v e n t , e v i d e n c e o f t h e s o r t r e p o r t e d by Okun (or G o r d o n , o r F o s t e r ) does 

no t t h row much l i g h t on t he a l t e r n a t i v e s u n l e s s i t c a n be shown t h a t t he 

f e a s i b l e a l t e r n a t i v e v a l u e s o f m and o a r e t he same f o r e a c h c o u n t r y i n t he 

s a m p l e . 
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FOOTNOTES 

—^The c o u n t r i e s i n c l u d e A u s t r i a , B e l g i u m , C a n a d a , Denmark , F i n l a n d , 

F r a n c e , Germany, G r e e c e , I r e l a n d , I t a l y , J a p a n , t he N e t h e r l a n d s , No rway , 

Sweden, S w i t z e r l a n d , t he U n i t e d K i n g d o m , and t he U n i t e d S t a t e s . 

2 / 

— More g e n e r a l l y , v a r i a b i l i t y i n t he r a t e of i n f l a t i o n i s i m p o r t a n t 

i n te rms o f w e l f a r e because i t makes f o r f o r e c a s t i n g e r r o r s . I f we knew what 

f o r e c a s t i n g mode l p e o p l e a c t u a l l y u s e d , and i f t h e r e we re u n a n i m i t y o f o p i n i o n 

i n c o n s t r u c t i n g f o r e c a s t s , an a p p r o p r i a t e measu re o f v a r i a b i l i t y wou ld be t h e 

a v e r a g e a b s o l u t e f o r e c a s t i n g e r r o r . P u t t h i s w a y , my measu re o f v a r i a b i l i t y 

S wou ld be a p p r o p r i a t e i f a l l f o r e c a s t s were n a i v e f o r e c a s t s o f "no change 

i n t he r a t e o f i n f l a t i o n f r om l a s t y e a r . " The a l t e r n a t i v e s u g g e s t e d i n t h e 

t e x t wou ld be a p p r o p r i a t e i f e v e r y o n e c o u l d c o r r e c t l y f o r e c a s t t he t i m e t r e n d 

i n r a t e s o f i n f l a t i o n . 

—^Taken f rom the U n i t e d N a t i o n s Y e a r b o o k o f N a t i o n a l A c c o u n t S t a t i s t i c s , 
1969 . 

4 / 
— The r a t e of i n f l a t i o n f o r 1 9 5 4 , X , . ^ , i s c a l c u l a t e d a s t he y e a r -

o v e r - y e a r p e r c e n t a g e change i n t he CP I f rom 1953 t o 1 9 5 4 , and t he measure o f 

v a r i a b i l i t y I use i s - . s o i t depends on p r i c e d a t a g o i n g b a c k to 

1952 . But I b e l i e v e t h a t T a b l e 2 j u s t i f i e s t h i s s t a r t i n g d a t e . N o t e t h a t 

t he s e c o n d p e r i o d c h o s e n , s t a r t i n g i n 1961 by my n o t a t i o n , b e g i n s w i t h t h e 

1960-1961 i n f l a t i o n ; t h i s c o n f o r m s to G o r d o n ' s t ime p e r i o d . 

—If t he u n d e r l y i n g o b s e r v a t i o n s on a n n u a l r a t e s o f i n f l a t i o n we re 

n o r m a l l y d i s t r i b u t e d , m wou ld be n o r m a l , and S wou ld be a sum o f " f o l d e d 

n o r m a l " v a r i a b l e s ; I have n o t i n v e s t i g a t e d the p r o p e r t i e s o f t h i s d i s t r i b u t i o n . 

—^The c o u n t r i e s i n c l u d e A r g e n t i n a , B o l i v i a , B r a z i l , C h i l e , C o l o m b i a , 

C o s t a R i c a , t he D o m i n i c a n R e p u b l i c , E c u a d o r , E l S a l v a d o r , G u a t e m a l a , M e x i c o , 
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N i c a r a g u a , Panama, P a r a g u a y , P e r u , U r u g u a y , and V e n e z u e l a . Of t he " L a t i n 

A m e r i c a n " c o u n t r i e s f o r w h i c h the IMF p u b l i s h e s c o u n t r y s t a t i s t i c s , I r a t h e r 

a r b i t r a r i l y e x c l u d e d G u y a n a , H a i t i , J a m a i c a , and T r i n i d a d - T o b a g o f o r b e i n g 

a d e q u a t e l y A m e r i c a n , bu t i n s u f f i c i e n t l y L a t i n . 

—• " I f t he c u r r e n t r a t e of p r i c e r i s e i s 20 p e r c e n t a y e a r , the r a t e 

n e x t y e a r may a l m o s t e q u a l l y w e l l be a p p r o x i m a t e l y 10 p e r c e n t o r o v e r 40 

p e r c e n t . " ( 1969 , p . 41) 
g j 

— The D o m i n i c a n R e p u b l i c and Gua tema la m a i n t a i n t h e i r c u r r e n c i e s 

s t r i c t l y a t p a r , Panama u s e s t he U . S . d o l l a r f o r c u r r e n c y ( e x c e p t f o r some 

c o i n s ) , and E l S a l v a d o r has m a i n t a i n e d a n exchange r a t e o f 2 . 5 c o l o n e s pe r 

d o l l a r s i n c e 1934 . 

9 / 

— C a l c u l a t i o n s were c a r r i e d o u t f o r t he U n i t e d S t a t e s ( w h o l e s a l e 

p r i c e i n d e x , no t s e a s o n a l l y a d j u s t e d , 1953 -1971 and consumer p r i c e i n d e x , 

1 9 5 3 - 1 9 7 1 ) , t he U n i t e d Kingdom ( r e t a i l p r i c e i n d e x , no t s e a s o n a l l y a d j u s t e d , 

1 9 5 3 - 1 9 7 1 ) , and F r a n c e ( w h o l e s a l e p r i c e i n d e x , no t s e a s o n a l l y a d j u s t e d , 

1 9 5 3 - 1 9 7 0 ) . 

— ' ' o k u n ( 1 9 7 1 , p. 495) s u g g e s t e d t h a t a mode l o f t h i s g e n e r a l s t r u c 

t u r e wou ld y i e l d the d e s i r e d r e s u l t , bu t he d i d n o t d e v e l o p h i s argument 

f o r m a l l y . 

— ^ T h i s and s u b s e q u e n t r e s u l t s r e q u i r e d i f f e r e n t i a t i o n under the 

i n t e g r a l s i g n i n (6) and (7) a n d , h e n c e , assume a c e r t a i n d e g r e e o f smoothness 

f o r h and <j>. 
1 2 / 

— My i n t r o d u c t o r y r emarks s u g g e s t t h a t we do no t know e n o u g h , i n 

t he r e a l w o r l d , to w r i t e down the l o s s e s a s s o c i a t e d w i t h a s p e c i f i e d c o m b i n a 

t i o n o f i n f l a t i o n and unemployment . So even i f we a r e w i l l i n g to suspend 

d i s b e l i e f and suppose t h a t government c h o o s e s a p o l i c y i n s u c h a way t h a t 

i t s a c t i o n s c o u l d be t r a c k e d by a u t i l i t y f u n c t i o n , we must a c k n o w l e d g e t h a t 

a s p e c i f i c p o l i c y does no t g i v e t he government a known o u t c o m e ; r a t h e r i t 
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g i v e s them a t i c k e t i n a l o t t e r y i n w h i c h t he a l t e r n a t i v e ou tcomes a r e t he 

t r u e (bu t i m p e r f e c t l y o b s e r v e d ) c o s t s o f i n f l a t i o n and unemployment , and 

i n w h i c h t h e p r o b a b i l i t i e s o f a l t e r n a t i v e ou tcomes a r e , a t b e s t , s u b j e c t i v e l y 

d e t e r m i n e d . N e e d l e s s t o s a y , t he s p e c i f i c a t i o n i n t he t e x t i s a n i d e a l i z a 

t i o n . 

1 3 / 
— To f i x i d e a s , suppose w e l f a r e i s g i v e n by 

W = - [ T r 2 + a U 2 + g c r 2 ( i r ) ] . 

-W i s a q u a d r a t i c l o s s f u n c t i o n i n TT and U , w i t h an e x t r a te rm to r e p r e s e n t 

t he c o s t s assumed t o a r i s e d i r e c t l y f rom t h e v a r i a b i l i t y o f i n f l a t i o n (see the 

i n t r o d u c t i o n ) . Suppose f u r t h e r t h a t t he P h i l l i p s c u r v e i s l i n e a r , 

U = y ~ 5TT. 

Then 

E(W) = - E [ T r 2 + a ( Y - 6 i T ) 2 ] - 6 a 2 ( 7 r ) . 

D r o p p i n g t h e c o n s t a n t t e r m , t h i s s i m p l i f i e s t o 

E(W) = - E [ ( l + a 6 2 ) ( T T - T ) 2 ] - 6o (IT) 

2 

where T = a y 6 / ( l + a 6 ) ; f i n a l l y , 

E(W) = V (m,o ) = - ( l + a 6 2 + $ ) a 2 ( 7 r ) - ( l + a 6 2 ) ( m ( T r ) - T ) 2 . 

I n d i f f e r e n c e c u r v e s a r e h a l f - e l l i p s e s abou t t he p o i n t m ( T r ) = T , O(TT) = 0 , 
2 2 1/2 

w i t h s e m i a x e s i n p r o p o r t i o n [ ( l +a6 + 6 ) / ( l + a 6 ) ] : 1 . The " t a r g e t r a t e o f 

i n f l a t i o n , " T , i s t he r a t e o f i n f l a t i o n the government wou ld choose i f i t 

n e g l e c t e d v a r i a b i l i t y a l t o g e t h e r and s i m p l y chose t he p o i n t on t he P h i l l i p s 
2 2 

c u r v e t h a t m a x i m i z e s the w e l f a r e f u n c t i o n -(TT +aU ) . N o t i c e t h a t i f t h e r e 

a r e no d i r e c t c o s t s a r i s i n g f rom v a r i a b i l i t y o f i n f l a t i o n , 6 = 0 , and t he 

i n d i f f e r e n c e c u r v e s a r e s e m i c i r c l e s a s i n B r a i n a r d ' s p a p e r . 

— ^ I f we impose t he f u r t h e r r e s t r i c t i o n on t he u t i l i t y f u n c t i o n 

t h a t i t be s y m m e t r i c abou t t he t a r g e t r a t e o f i n f l a t i o n ( i . e . , t h a t o v e r 

s h o o t i n g and u n d e r s h o o t i n g a r e e q u a l l y c o s t l y , a s i s t r u e f o r t he w e l f a r e 



f u n c t i o n s o f n . 13 and F i g u r e A ) , we c a n s t r e n g t h e n t he r e s u l t : Then 

> p r o v i d e d m^ < < 2T^ - m^. T h i s f o l l o w s b e c a u s e i n t h a t c a s e 

no f e a s i b l e p o i n t can l i e to t he s o u t h e a s t of p^ w i t h i n t he box m^ < m < 2T 

0 < a < a^. 

On the o t h e r h a n d , the r e s t r i c t i o n t h a t I have imposed on t he 

i n d i f f e r e n c e map, t h a t each i n d i f f e r e n c e c u r v e r e a c h e s i t s maximum where 

m = T , e n a b l e s me t o s t a t e i n t h e t e x t a s t r o n g e r r e s u l t t h a n wou ld be t r u e 

i n g e n e r a l , i f some i n d i f f e r e n c e c u r v e s were to r e a c h t h e i r maxima a t some 

v a l u e o f m < T. 


