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I. IHTRODUCTIOTI

In  a  recent  paper  in  th is  journa l  ,  Chowdhury  (1991)  recons iders  the  empi r i ca l

re la t ionsh ip  be tween in f la t ion  ra tes  and in f la t ion  var iab i l  i t y .  H is

mot iva t ion  ar ises  f rom the  fac t  tha t  numerous  s tud ies  o f  th is  i ssue have

y ie lded cont rad ic to ry  resu l ts .  Us ing  da ta  fo r  s ix ty -s ix  count r ies  over  the

sample  per iod  1955-85,  Chowdhury  f inds  there  ex is ts  a  pos i t i ve  re ' la t ionsh ip

between the  ra te  o f  in f la t ion  and i t s  var iab i l i t y .  He conc ludes  tha t  " . . .  the

resu l ts  p rov ide  s t rong ev idence to  show tha t  count r ies  w i th  h igh  in f la t ion

ra tes  are  rnore  l i ke iy  to  face  the  add i t iona l  poss jb j l i t y  o f  a  more  var iab le

and uncer ta in  ra te  (Chowdhury ,  l99 l  pp .  1002) " .

The purpose o f  th is  no te  i s  twofo ld .  The f i rs t  i s  to  d i rec t  the

reader 's  a t ten t ion  to  recent  s tud ies ,  omi t ted  f rom Chowdhury 's  rev iew o f  the

l i te ra tu re ,  wh ich  d is t ingu ish  be tween in f la t ion  var iab i l i t y  and in f la t ion

uncer ta in ty .  The recent  I i te ra tu re  ind ica tes  tha t  in f la t ion  var iab i l  i t y  i s

un1 ike ly  a  sa t is fac to ry  p roxy  fo r  in f la t ion  uncer ta in ty ,  Thus ,  Chowdhury 's

conc lus ions ,  espec ia l l y  f rom a  po l  i cy  perspec t ive ,  may no t  ho ld .  In f la t ion

var iab i l i t y  does  no t  necessar i l y  jmp ly  in f la t ion  uncer ta in ty ,  nor  the  damaging

ef fec ts  on  economic  ac t iv i t y  assoc ia ted  w i th  in f la t ion  uncer ta in ty . l

The second purpose o f  th is  s tudy  is  to  p resent  an  a l te rna t ive

spec i f i ca t ion  o f  the  re la t ionsh ip  be tween in f la t ion  and in f la t ion  var iab i l i t y .

Chowdhury's results, as well  as those of others, imply that at even noderate

ra tes  o f  in f la t ion ,  the  s tandard  dev ia t ion  o f  in f la t ion  w j l l  be  neqat ive .  The

'  Throughout  the  ar t i c le ,  Chowdhury  t rea ts  in f la t ion  var iab i l i t y  and
jn f la t ion  uncer ta in ty  as  synonymous.  There fore ,  based pure ly  on  an  ana lys is
o f  var iab i l i t y ,  he  reaches  conc lus ions  such as  " . . .  there  appears  to  be  an
opt imum zone o f  in f la t ion  ra tes  w i th in  wh ich  the  pred ic tab i l i t y  o f  in f la t ion
is  a t  i t s  h ighes t  and hence uncer ta in ty  i s  a t  i t s  lowest  (Chowdhury  1991,  pp .
1002) .  "



resu l ts  in  th is  no te  ind jca te  tha t  spec i fy ing  the  s tandard  dev ia t ion  o f

in f la t ion  as  a  non l inear  func t ion  o f  the  leve l  o f  in f la t ion  e l im ina tes  th is

problern and results in a superior model in terms of both explanatory power and

d i  agnos t ic  s ta t i  s t i cs .

Th is  no te  i s  o rgan ized as  fo l lows.  F i rs t ,  i ssues  about  the  re la t ionsh ip

between in f la t ion  var iab i l  i t y  and jn f la t jon  uncer ta in ty  a re  d iscussed.  Then,

an  a l te rna t ive  empi r i ca l  spec i f i ca t ion  o f  the  re la t ionsh ip  be tween in f la t ion

var iab i l  i t y  and in f la t ion  is  la id  ou t .  Sec t ion  four  p resents  resu l ts  and the

conc l  us ions  fo l  I  ow.

II .  INFLATION VARIABILITY VERSUS II{FLATION UNCERTAINTY

Unt i l  recent ly ,  empj r i ca l  s tud ies  o f  the  e f fec ts  o f  in f la t ion  uncer ta in ty  have

used measures  o f  in f la t ion  var jab i l i t y  to  p roxy  fo r  in f la t ion  uncer ta in ty .2

These s tud ies  typ ica l l y  ga ther  da ta  fo r  a  number  o f  count r ies  and ca lcu la te

sample  means and var iances  o f  in f la t ion  fo r  each count ry .s  Us ing  regress ion

ana lys js ,  these s tud ies  then examine whether  there  is  a  pos i t i ve  cor re la t ion

between in f la t ion  means and in f la t ion  var iances .

The main  prob lem wj th  th is  approach is  tha t  var iance prox ies  do  no t

d is t ingu ish  be tween pred ic tab le  and unpred ic tab le  changes in  in f la t jon .  In

o ther  words ,  these s tud ies  do  no t  spec i fy  a  paramet r ic  rnode l  o f  in f la t ion .  I f

a  paramet r ic  mode l  o f  in f la t ion  is  spec i f ied ,  e r ro r  var iances  can be  es t imated

and then used as  prox ies  fo r  in f la t ion  uncer ta in ty .  S t i l l ,  jus t  spec i fy ing  a

(1976) ,

3

varyi ng
movi ng

These s tud ies  inc lude,  among o thers ,  0kun (1971) ,  Logue and l i i l l e t t
Logue and Sweeney (198I ) ,  Tay lo r  (1981) ,  and Chowdhury  (1991) .

In  cont ras t  to  the  o ther  s tud ies ,  Kats jmbr is  (1985)  cons t ruc ts  t jme-
means and var iances  o f  jn f la t ion  as  e igh t -quar te r ,  non-over1  app ing

averages .



t rad i t iona l  paramet r ic  mode l  o f  in f la t ion  w i l l  l i ke ly  be  unsat is fac to ry

because in f la t ion  uncer ta in ty  w i l l  usua l ' l y  vary  over  t ime.

In  a t tempt  to  overcome the  de f ic ienc ies  o f  these s tud ies ,  recent  s tud ies

have spec i f ied  paramet r ic  node ls  o f  in f la t jon  and a lso  a l lowed the  er ro r

var iances  to  change over  t ime.  Spec i f i ca l l y ,  beg inn ing  w i th  Eng le  (1983) ,  a

nunber  o f  s tud ies  have used au toregress ive  cond i t iona l  he teroscedast ic i t y

(ARCH)  node ls  o f  in f la t ion  wh ich  parameter ize  the  mean and var iance

re  l  a t i  onsh i  ps  under  inves t iga t ion .

Somewhat  surpr is ing ly ;  these s tud ies  (Eng le  1983,  Ho l land 1984,  Cos imano

and Jansen 1988,  and Jansen 1989)  f ind  I i t t le  suppor t  fo r  the  hypothes is  tha t

e i ther  the  ra te  o f  in f la t ion  or  in f la t ion  var iab i l i t y  i s  re la ted  to

uncer ta in ty  about  fu tu re  in f la t ion  in  the  un i ted  Sta tes ,  However ,  Evans

(199I ) ,  us ing  an  ARCH mode l  o f  in f la t ion ,  and a t  the  same t ime a l low ing  the

paraneters  genera t ing  the  in f la t ion  process  to  vary  over  t ime,  f inds  suppor t

fo r  the  hypothes is  tha t  the  leve l  o f  in f la t ion  and in f la t ion  uncer ta in ty  a re

l inked  in  the  U .S . .

The conc lus ions  to  d raw f rom recent  s tud ies  are  twofo ld .  F i rs t ,  they

ind ica te  tha t  the  issue o f  whether  the  leve l  o f  in f la t ion  is  I  inked to

uncer ta in ty  about  fu tu re  in f la t ion  remains  open,  Second,  us ing  in f la t ion

var iab i ' l  i t y  measures  as  prox ies  fo r  in f la t ion  uncer ta in ty  i s  unsat is fac to ry .

l lh i le  the  l i te ra tu re  has  es tab l i shed tha t  us ing  in f la t ion  var iab i l i t y  to

proxy  fo r  in f la t ion  uncer ta in ty  i s  p rob lemat ic ,  the  issue o f  whether  in f la t ion

var iab i l i t y  i s  re1  a ted  to  the  leve l  o f  jn f la t ion  remains  a  s ign i f i can t  i ssue.

For  jns tance,  wh i le  in f la t ion  var iab i l i t y  may no t  be  re la ted  to  in f la t ion

uncer ta in ty ,  i t  s t i l l  may be  the  case tha t  in f la t ion  var iab l i l i t y  imposes

damaging effects on economic growth. These effects could operate through such



channe ls  as  inc reased menu cos ts  o r  inc reased no ise  in  re la t i ve  pn ice

movements .  Add i t iona l l y ,  0kun 's  (1971)  fo rmula t ion  o f  the  in f la t ion

variabi l i ty hypothesis rests on the idea that pol icymakers operate on the

s teep por t ion  o f  the  Ph i l l i ps  curve .

II I .  I I{FLATION AI{D INFLATION VARIABILITY: AN ALTERMTIVE SPECIFICATION

Af te r  no t ing  the  cont rad ic to ry  resu l ts  o f  ex is t ing  s tud ies ,  Chowdhury  re -

examines  the  re la t jonsh ip  be tween in f la t ion  and in f la t ion  var iab i l i t y  us ing  a

longer sample peniod and a larger number of countr ies than previous studies.

The po ten t ia l  re ' l  a t ionsh ip  i s  examined by  regress ing  the  s tandard  dev ja t ions

of  in f la t ion  on  the  means o f  in f la t ion  over  d i f fe ren t  sample  per iods .4  Tab le

I  p resents  h is  resu l ts  fo r  the  en t i re  g roup o f  count r jes  over  th ree  d i f fe ren t

sampl e peni ods .

} lh i le  Chowdhuryrs  resu l ts  suppor t  the  ex is tence o f  a  pos i t i ve

re la t ionsh ip  be tween in f la t ion  and in f l  a t ion  var iab i  l i t y ,  a  puzz l ing  resu l t  i s

the  s ign  and s ize  o f  the  es t imated  jn te rcepts  in  these regress ions .  For

ins tance,  over  the  1955-85 per iod ,  the  es t imated  in te rcept  o f  -34 .7  imp l  ies

tha t  the  pred ic ted  s tandard  dev ia t ion  o f  in f la t ion  does  no t  become pos i t i ve

unt i l  count r ies  have grea ter  than 8 .0-percent  average annua l  in f la t ion ,

Th is  puzz l ing  aspec t  o f  Chowdhury 's  resu l ts  i s  no t  spec i f i c  to  h is

study. In fact, in many studies, over dif ferent sample periods and dif ferent

count r ies ,  the  es t imated  in te rcept  te rm is  o f ten  negat ive  and s ta t i s t i ca l l y

s ign i f i can t  (see  Chowdhury  1991,  Tab le  4 ) .

These resu l ts  suggest  tha t  the  s tandard  dev ja t ion  o f  in f la t ion  may be

4 Chowdhury
i nf l  at i  on rate as
resu l  ts  ,

absol ute change in the
no qua l  i  ta t i ve  change in

a lso  uses  the  average annua l
the  dependent  var i  ab le  w i th



re la ted  to  the  mean o f  in f la t ion  in  a  non l  inear  manner .  An a l te rna t ive

formula t ion  is  one in  wh ich  the  s tandard  dev ia t ion  o f  in f la t ion  depends on  the

mean o f  in f la t ion  squared,  as  we l l  as  the  mean o f  in f la t ion .  Th is

spec i f i ca t ion  can be  mot iva ted  in  severa l  ways ,  F i rs t ,  0kun 's  (1971)  o r ig ina l

hypothesis was formul ated on the basis of po1 icymakers operating on the steep

por t ion  o f  a  non l inear  Ph i l l i ps  curve .  Th is  fo rmula t ion  suggests  tha t '  on  the

marg in ,  in f la t ion  var iab i l j t y ' s  response to  changes in  average in f la t ion  w i l l

depend where  on  the  Ph i l l i ps  curve  a  po l i cymaker  i s  opera t ing .

Second,  the  proposed a l te rna t ive  spec i f i ca t ion  is  equ iva len t  to

spec i fy ing  the  coef f i c ien t  o f  var ia t ion  as  a  func t jon  o f  the  leve l  o f

in f la t ion .  To  see th is  cons ider  the  non l  inear  mode l

(r) sD=Fox+B, |x2

where  SD is  the  s tandard  dev ia t ion  o f  in f la t ion  and X is  the  nean o f

jn f la t ion .  S ince  the  coef f i c ien t  o f  var ja t ion  equa l  s  the  s tandard  dev ia t ion

of  in f la t ion  d iv ided by  the  mean o f  in f la t ion ,  equat ion  (1 )  can  be  rewr i t ten

as

(2) gy=Fo *  F ,X

where  CV equa ls  the  coef f i c ien t  o f  var ia t ion .  Thus ,  equat ion  (2 )  spec i f ies

the  coef f i c ien t  o f  var ia t ion  as  a  l inear  func t ion  o f  mean in f la t ion ,

The coeff icient of varjat ion may be preferred to the standard deviat ion

i f  the  var iab i l  i t y  measure  is  used to  p roxy  fo r  in f la t ion  uncer ta in ty .  Th is

is the case because the percentage deviat ion of jnf lat ion from jts expected

ra te  de termines  the  impact  o f  in f la t ion  var iab i l i t y  on  the  rea l  va lue  o f

nomina l  asse ts ,  the  va lue  o f  nomina l  con t rac t ing ,  and the  uncer ta in ty



assoc ja ted  w i th  p r ic ing  dec is ions .5  Because the  coef f i c ien t  o f  var ia t ion  is

bas ica l l y  the  s tandard  dev ia t ion  o f  in f la t ion  cor rec ted  fo r  the  mean o f

in f la t ion ,  i t  may prov ide  a  be t te r  p roxy  fo r  in f la t ion  uncer ta in ty  than does

the standard devi at i  on.

IV. RESULTS

Tab le  2  p resents  the  resu l ts  f rom es t imat ing  the  a l te rna t ive

spec ' i f i ca t ion  us ing  ord inary  leas t  squares .  For  the  en t i re  sample  per iod

1955-85,  the  mean i  n f  l  a t  i  on  -  squared te rm is  pos i t i ve  and very  s ign i f i can t .

Add i t iona l l y ,  the  in te rcept  te rm is  now pos i t i ve ,  bu t  no t  s ta t i s t i ca l l y

s ign i f i can t ,  and the  ad jus ted  Rz has  inc reased to  0 .99 .  D iagnost ic  s ta t i s t i cs

indicate neither the presence of autocorrelat jon nor heteroscedast i  c i  ty. The

absence o f  au tocor re la t ion  cont ras ts  w i th  the  Chowdhury  spec i f i ca t ion  us ing

on ly  n rean in f la t ion  as  a  r igh t -hand-s ide  var iab le .  Under  the  Chowdhury

spec i f i ca t ion ,  bo th  Ch i -Square  and F- tes ts  ind ica te  the  presence o f

au tocor re la t ion ,  suggest ing  misspec i f i ca t ion .

For  the  197?-85 sample  per iod ,  the  resu l ts  a re  s imi la r .  Compared w i th

the  convent iona l  spec i f i ca t ion ,  the  exp lanatory  power  i s  h igher ,  the

in f )a t ion-squared te rm is  very  s ign i f i can t ,  and the  es t imated  in te rcept  has  a

pos i t i ve  s ign  under  the  a l te rna t ive  spec i f i ca t ion .  Aga in ,  in  cont ras t  to  the

t rad i t iona l  spec i f i ca t ion ,  there  is  no  ev idence o f  au tocor re la t ion  wh ich  n igh t

ind ica te  mi  sspec i  f i ca t i  on .

'  For  example ,  cons ider  two count r ies  w i th  d i f fe ren t  mean in f la t ion
ra tes  and the  same s tandard  dev ja t jons .  A  one-s tandard-dev ia t ion  change f rom
the nean in  the  lower - in f la t ion  count ry  represents  a  la rger  percentage change
from that mean than does a one-standard deviat ion change from the mean in the
h igh- in f1  a t ion  count ry .  Thus ,  a  one-s tandard  dev ia t ion  change in  in f la t ion  in
the  h igh- in f la t ion  count ry  w i l l  have less  o f  an  jmpact  on  wea l th  wh ich  is
denominated in nominal terms.



However ,  fo r  the  1955-71 sample  per iod ,  the  t rad i t iona l  I  inear

spec i f i ca t ion  appears  to  be  super io r  to  the  a l te rna t ive  spec i f i ca t ion .  The

t rad i t iona l  spec i f i ca t ion  prov ides  more  exp lanatory  power  and the  es t imated

in te rcept  i s  negat ive ,  bu t  no t  s ign i f i can t .  Add i t iona l l y ,  the  in f la t ion-

squared te rm in ' the  non l inear  spec i f i ca t ion  ' i s  no t  s lgn i f i can t .  There  is  no

ev idence o f  au tocor re la t ion  or  he teroscedast ic i t y  in  e i ther  spec i f i ca t ion .

For  the  1955-71 sample  per iod ,  s imp le  s ta t i s t i cs  ind ica te  why the

t rad i t iona l  spec i f i ca t ion  is  super io r .  Dur ing  th is  per iod ,  average annua l

in f la t ion  across  the  66  count r jes  was on ly  5 .2  percent .  In  cont ras t ,  dur ing

the  1972-85 sample  per iod ,  the  average annua l  in f la t ion  ra te  across  the  66

count r ies  was 34 .8  percent ,  Thus ,  the  resu l ts  ind jca te  tha t  a t  low leve ls  o f

in f la t ion  there  is  l i t t le  ev idence o f  non l  inear i ty .  However ,  once the  sample

o f  count r jes  inc ludes  a  s ign i f i can t  number  o f  modera te  to  h igh  in f la t ion

count r ies  the  non l inear i ty  becomes very  ev jdent ,

v. coNcLUsIoNs

In  response to  Chowdhury  (1991) ,  th is  no te  rev iews recent  s tud ies  wh ich

ind ica te  tha t  in f la t ion  var iab ' i i i t y  i s  an  unsat is fac to ry  p roxy  fo r  in f la t ion

uncer ta in ty .  The prob lem wi th  var iance prox ies  js  tha t  they  do  no t

d is t ingu ish  be tween pred ic tab le  and unpred ic tab le  changes in  jn f la t ion .

St i l l ,  desp i te  the  prob lems assoc ia ted  w i th  us ing  in f la t ion  var iab i l  i t y

measures  as  prox ies  fo r  in f la t ion  uncer ta in ty ,  unders tand ing  the  de terminants

o f  in f la t ion  var iab i l  i t y  remains  an  inpor tan t  top ic .

The second par t  o f  th is  no te  examines  whether  the  s tandard  dev ia t ion  o f

jn f la t ion  is  a  func t ion  o f  the  leve l  o f  in f la t ion  squared,  as  we l l  as  the

leve l  o f  in f la t jon .  The mot iva t ion  fo r  examin ing  th is  non l  inear  spec i f i ca t ion



resu l ts  f rom a  puzz l ing  f ind ing  o f  o ther  s tud ies .  In  these s tud ies ,  the

s tandard  dev ia t ion  o f  in f la t ion  is  o f ten  pred ic ted  to  be  negat ive .  Th is

study's f indings indicate that in terms of both explanatory power and standard

d iagnost ic  s ta t i s t i cs ,  the  a l te rna t ive  non l  inear  spec i f i ca t ion  is  super io r  to

the  t rad i t iona l  1 inear  spec i f i ca t ion .  The resu l ts  here  show tha t  the

var iab i l i t y  o f  in f la t lon  inc reases  exponent ia l l y  w i th  the  in f la t ion  ra te .
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Tab le  I

Chowdhury 's  (1991)  Resu l  ts

Regress ing  Standard  Dev ia t ion  o f  In f la t ion  on  Mean In f la t ion
(66  count r j  es  )

Sample  In te rcept  Coef f .  on  Std .  Dev  Ad j .  Rz  rz (1)  F(1 ,63)

19s5-8s  -34 .72  4 .26  0 .97  t t .27  t2 .97
(7.23) (4s.00)

1955-71 -0.723 1.10 0.83 1.96 1.93
(  1 .56)  (  17 .88)

1972-85  -43 .20  2 .97  0 .97  t0 .29  11 .64
(6 .s3 )  (47 .73)

t -s ta t i  s t i  cs  in  paren theses  _
Ch i  -Square  and F- tes ts  fo r  au toco f fe la t ion : , ( '  ( l ) .05=3.84  F(1 ,60) .ou=4,99

Tab le  2

OLS Est imates  o f  Regress ing  Standard  Dev ja t ion  o f  In f la t ion
on Mean In f la t ion  and Mean In f la t jon  Squared

(66 count r i  es  )

Sampie  In te rcept  Coef f .  on  Mean Coef f .on  l ' l eanz  Ad j .  R2 x2(1)  F(1 ,62)

1955-85  3 .49  0 .46  0 .009  0 .99  0 .005  0 .00s
(1 .10)  (7 .03)  (6? .4e)

1955-71  - .0s  0 .91  0 .005  0 .80  r .80  1 .74
(0 .86)  (4 .00)  (0 .71)

1972-85  3 .15  0 .29  0 .003  0 .99  0 .041  0 .038
(2 .62)  (7 .s8 )  (74 .51)

t -s ta t i  s t i  cs  in  paren theses  -
Ch i -square  and F- tes ts  fo r  au tocor re l  a t  i  on :  12  1 l1 .o r=3.84  F( I ,60) .o r=4.96
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