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I .  Introductio n

Hig h inflatio n ha s bee n a  recurren t  proble m i n developin g countries .
More ofte n tha n not ,  stabilizatio n program s designe d t o sto p hig h inflatio n
ar e short-lived ,  an d inflatio n resurge s wit h a  vengeance .  Th e frequen t
failur e o f  stabilizatio n program s make s th e publi c skeptica l  o f  th e chance s
of  succes s o f  an y ne w attempt .  Hig h inflatio n become s entrenched ,  an d
countrie s hav e n o choic e bu t  t o lear n ho w t o liv e wit h hig h inflatio n b y
creatin g variou s indexin g mechanisms .  A s countrie s adap t  t o highe r
inflatio n an d th e credibilit y  o f  policymaker s suffer s wit h eac h faile d
program ,  th e eradicatio n o f  inflatio n become s a n eve n mor e elusiv e goal .

As stabilizatio n program s ar e implemente d an d the n abandoned ,
economist s hav e focuse d o n developin g analytica l  framework s tha t  may b e
helpfu l  i n understandin g th e problem s o f  stoppin g hig h inflation .  Afte r  th e
Southern-Con e stabilizatio n program s o f  th e lat e 1970's ,  fo r  instance ,  a
larg e literatur e develope d tryin g t o explai n wha t  wa s viewe d a t  th e tim e a s
th e mos t  puzzlin g featur e o f  thos e programs ,  namely ,  th e larg e real -
exchange-rat e appreciatio n tha t  resulte d fro m th e slo w convergenc e o f  th e
inflatio n rat e t o th e rat e o f  devaluation .  Th e slo w respons e o f  inflatio n
prompte d som e influentia l  economist s t o conclud e tha t  income s policie s
shoul d b e a  ke y componen t  o f  futur e stabilizatio n programs .  Th e lesson s o f
th e lat e 1970' s undoubtedl y influence d th e desig n o f  th e so-calle d heterodo x
program s o f  th e mi d 1980's ,  whic h i n tur n brough t  fort h ne w issues--mos t
notably ,  th e expansio n o f  rea l  activit y a t  th e beginnin g o f  th e programs ,
followe d b y a  late r  slowdow n (se e Kigue l  an d Liviata n (1990)) .  Whil e suc h a
business-cycl e associate d wit h exchange-rate-base d stabilizatio n ha d alread y
bee n discusse d i n connectio n wit h th e Southern-Con e stabilizatio n programs ,
th e issu e o f  real-exchange-rat e appreciatio n had ,  t o a  larg e extent ,
overshadowe d it .

Whil e ne w experience s hav e brough t  abou t  nove l  feature s tha t  nee d t o b e
explained ,  a  consensu s ha s emerge d withi n th e professio n o n som e ke y issue s
i n stabilizatio n policy .  Fo r  instance ,  mos t  economist s woul d agre e tha t
fisca l  adjustmen t  i s a  necessar y conditio n fo r  a  successfu l  stabilization ,
independentl y o f  whethe r  income s policie s ar e use d o r  not .  I f  stabilizatio n
program s kee p failin g du e t o a  lac k o f  fisca l  adjustmen t  (fo r  instance ,  th e
Brazilia n Cruzad o pla n o f  1985) ,  i t  shoul d most  probabl y b e attribute d t o
politica l  an d institutiona l  consideration s rathe r  tha n t o economi c ignoranc e
on th e part  o f  policymakers .  1 /

More interestingly ,  eve n i n th e presenc e o f  a  seriou s fisca l
adjustment ,  stabilizatio n program s see m t o hav e a  har d tim e achievin g th e
goa l  o f  lo w inflation .  Factor s suc h a s rea l  exchang e rat e appreciation ,
curren t  accoun t  deficits ,  an d risin g rea l  domesti c interes t  rate s may al l

1/  I t  shoul d no t  b e concluded ,  however ,  tha t  economi c analysi s ha s
nothin g t o contribut e t o th e issue ,  a s th e expandin g literatur e o n politica l
economy suggests .
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contribut e t o put  pressur e o n policymaker s an d forc e the m t o giv e u p
program s that ,  i n th e firs t  instance ,  see m wel l  conceived .  Therefore ,
understandin g wh y suc h problem s may aris e clearl y constitute s a n essentia l
ste p i n th e figh t  agains t  inflation .  Furthermore ,  i t  i s  essentia l  t o
analyz e thes e issue s i n a  genera l  equilibriu m framework .  Otherwise ,  th e
incompatibilit y  o f  differen t  objective s a t  a n analytica l  level--le t  alon e a t
a practica l  level--ma y g o undetected .  Fo r  instance ,  theor y suggest s an d
experienc e seem s t o confir m tha t  inflatio n stabilizatio n i s accompanie d b y
an appreciatio n o f  th e rea l  exchang e rate .  Therefore ,  aimin g a t  achievin g
lo w inflatio n an d real-exchange-rat e stabilit y  simultaneousl y woul d appea r
not  t o b e feasible .

Thi s pape r  survey s th e mai n issue s associate d wit h exchange-rate-base d
stabilization .  1 /  Specifically ,  i t  firs t  review s th e stylize d fact s tha t
hav e characterize d attempt s t o sto p bot h hyperinflatio n an d chroni c
inflation .  Then ,  a  unifie d analytica l  framewor k i s presente d i n orde r  t o
contras t  th e prediction s o f  th e mode l  wit h th e empirica l  evidence .  Finally ,
polic y conclusion s ar e draw n i n ligh t  o f  th e analysis .

The mode l  utilize d i n thi s pape r  i s th e on e develope d b y Calv o an d Veg h
(1991) .  Whil e th e choic e o f  a  particula r  mode l  i s t o a  larg e exten t
arbitrary ,  ther e ar e substantia l  benefit s fro m suc h a  strategy ,  especiall y
i n term s o f  keepin g th e discussio n clearl y focuse d b y concentratin g o n on e
particula r  model .  Calv o an d Vegh' s (1991 )  mode l  relie s o n intertempora l
substitutio n effect s a s th e ke y channe l  throug h whic h non-credibl e
stabilizatio n policies--stabilizatio n policie s tha t  ar e viewe d b y th e publi c
as temporary--hav e rea l  effects .  2 /

An importan t  resul t  o f  th e mode l  i s tha t  i f  th e authoritie s announce d
a reductio n o f  th e rat e o f  devaluatio n tha t  i s credible ,  i n th e sens e tha t
th e polic y i s viewe d a s permanen t  b y th e public ,  inflatio n fall s
instantaneousl y withou t  an y outpu t  costs .  Stick y price s d o not  prevent  a n
instantaneou s adjustmen t  becaus e al l  price-settin g behavio r  i s forwar d
looking .  I t  i s  argue d tha t  th e analytica l  exercis e o f  a  permanent  reductio n
i n th e rat e o f  devaluatio n is ,  t o a  firs t  approximation ,  relevan t  fo r
interpretin g th e en d o f  hyperinflations .  Th e reason s ar e that ,  first ,
hyperinflationar y processe s ar e characterize d b y th e absenc e o f  backward -
lookin g behavior ;  and ,  second ,  i t  ha s bee n argue d tha t  program s designe d t o
sto p hyperinflation s ar e mor e credibl e tha n thos e designe d t o sto p hig h but

1/  Experienc e show s tha t  stabilizatio n program s tha t  attemp t  t o sto p hig h
inflatio n ar e ofte n base d o n th e contro l  o f  th e nomina l  exchang e rate .
Therefore ,  thi s pape r  wil l  focu s o n exchange-rate-base d stabilization .  Se e
Calv o an d Veg h (1990a )  fo r  a n analysi s o f  money-base d stabilization .

2/  Rea l  effect s fro m exchange-rat e managemen t  hav e als o bee n explaine d b y
th e presenc e o f  wealt h effects .  Fo r  instance ,  Helpma n an d Razi n (1987 )
emphasiz e wealt h effect s tha t  aris e fro m th e absenc e o f  Ricardia n
equivalence .  Draze n an d Helpman' s (1987 ,  1988 )  analyz e wealt h effect s tha t
resul t  fro m anticipate d futur e change s i n governmen t  spending .
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persistent  inflation .  Th e evidenc e seem s t o bea r  ou t  th e predictio n tha t
hyperinflation s ca n b e stoppe d abruptl y an d a t  smal l  outpu t  costs--althoug h
th e evidenc e o n th e latte r  i s  a  matte r  o f  controversy .

I f  th e authoritie s announc e a  stabilizatio n pla n base d o n reducin g th e
rat e o f  devaluatio n bu t  th e publi c perceive s th e polic y a s not  credible--i n
th e sens e tha t  i t  expect s th e highe r  rat e o f  devaluatio n t o resum e at  som e
late r  date--th e effect s o f  th e polic y wil l  b e th e sam e a s thos e tha t  woul d
resul t  fro m a  temporar y reductio n i n th e rat e o f  devaluation .  Th e mode l
predict s tha t  a  non-credibl e reductio n i n th e rat e o f  devaluatio n lead s t o
an expansio n i n th e home-good s sector ,  a  curren t  accoun t  deficit ,  rea l
appreciation ,  an d a  love r  domesti c rea l  interes t  rate .  Late r  i n th e
program ,  ther e i s shar p contractio n i n th e hom e good s sector .  I t  i s  argue d
tha t  thi s experimen t  may b e usefu l  i n interpretin g stabilizatio n i n
chronic-inflatio n countrie s wher e th e failur e o f  man y pas t  attempt s at
controllin g inflation ,  an d th e adjustmen t  o f  th e econom y t o livin g wit h hig h
inflatio n mak e an y attemp t  t o sto p inflatio n les s tha n full y credible .  Th e
stylize d fact s ar e apparentl y consisten t  wit h th e prediction s o f  th e model .
The behavio r  o f  th e domesti c rea l  interes t  rate ,  however ,  remain s a  thorn y
issu e becaus e althoug h i t  ha s falle n i n som e stabilizatio n programs--mos t
notably ,  th e Southern-Con e programs--i t  ha s rise n i n most  programs .

The pape r  proceed s a s follows .  Sectio n I I  review s th e stabilizatio n
episode s tha t  wil l  serv e a s referenc e point s throughou t  th e pape r  an d
summarize s th e stylize d fact s tha t  nee d t o b e explained .  Sectio n II I
introduce s th e mode l  an d analyze s th e effect s o f  a  permanen t  reductio n i n
th e rat e o f  devaluation .  Sectio n I V discusse s th e en d o f  hyperinflation s i n
ligh t  o f  th e model .  Sectio n V  examine s a  temporar y reductio n i n th e rat e o f
devaluation ,  an d link s th e theoretica l  framewor k wit h evidenc e o n stoppin g
chroni c inflation .  Sectio n V I  briefl y analyze s th e effect s o f  backwar d
indexation .  Sectio n VI I  draw s polic y implication s fro m th e analysi s an d
provide s concludin g remarks .

II .  Stylize d Fact s o f  High-Inflatio n Stabilizatio n

Sinc e th e mai n objectiv e o f  thi s stud y i s t o lin k theor y wit h evidence ,
ther e wil l  b e numerou s reference s t o episode s o f  hyperinflatio n an d chroni c
inflation .  I t  wil l  prov e useful ,  therefore ,  t o grou p th e different  episode s
i n som e systemati c way .  Beside s providin g a  basi s fo r  furthe r  references ,
thi s classificatio n highlight s th e fac t  tha t  man y stabilizatio n plan s share d
some fundamenta l  characteristics .  Thes e common features ,  i n turn ,  hav e not
onl y generate d importan t  discussion s i n th e literature ,  bu t  hav e als o bee n
influentia l  i n th e desig n o f  subsequen t  stabilizatio n plans .  1 /

1/  Thi s i s not  t o den y th e importanc e o f  factor s whic h wer e specifi c  t o
eac h stabilizatio n episode .
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For  practica l  purposes ,  th e ter m "hyperinflation "  wil l  b e define d a s i n
Cagan' s (1956 )  classi c paper .  1 /  A t  a  conceptua l  level ,  i t  i s  usefu l  t o
kee p i n min d th e distinctio n betwee n "hyperinflation "  an d "chronic -
inflation, "  emphasize d b y Pazo s (1972) ,  i n hi s well-know n stud y o f  Latin -
America n hig h inflations .  Pazo s (1972 )  argue s tha t  chroni c inflatio n
exhibit s tw o ke y characteristics .  First ,  chroni c inflatio n may las t  fo r
many years ;  i t  i s  not  a  temporar y phenomeno n a s i s th e cas e o f  mos t  hyper -
inflation s .  Second ,  chroni c inflatio n ha s a n intermediat e intensity--highe r
tha n that  o f  moderat e inflatio n bu t  muc h lowe r  tha n tha t  o f  hyperinfla -
tion -  -whic h result s fro m th e fac t  tha t  countrie s lear n ho w t o liv e wit h hig h
and persisten t  inflatio n b y creatin g variou s mechanisms ,  an d ar e therefor e
abl e t o continu e t o function .  Inflatio n doe s no t  hav e a n inheren t
propensit y t o accelerat e or ,  i f  i t  does ,  i t  soo n reache s a  ne w plateau .  I n
hyperinflations ,  however ,  th e rat e o f  inflatio n oscillate s freely ,  befor e
acceleratin g exponentiall y  i n th e las t  si x month s o r  s o i n mos t  cases .
Pazos (1972 ,  p .  19) ,  commentin g o n th e inflation  rate  durin g th e Germa n
hyperinflation ,  point s ou t  tha t  "oscillation s wer e s o larg e an d s o errati c
tha t  th e char t  [o f  th e inflatio n rate ]  seem s t o registe r  th e movement s o f  a n
objec t  tha t  ha s bee n le t  loos e i n a  frictionles s environment  an d i s
reacting ,  withou t  offerin g resistance ,  t o th e externa l  force s bein g applie d
t o it. "

Althoug h ther e i s not  a  generally-accepte d definitio n o f  wha t
constitute s a  "chroni c inflation "  country ,  some  cases  ar e beyon d dispute .
Figure s 1  throug h 3  illustrat e th e 12-mont h inflatio n rat e durin g th e las t
30 year s i n Argentina ,  Brazil ,  an d Uruguay--whic h woul d b e considered ,  b y
most  definitions ,  chronic-inflatio n countries .  Figur e 4  show s th e 12-mont h
inflatio n rat e durin g th e sam e perio d fo r  Bolivia ,  a  traditionall y low -
inflatio n countr y whic h ende d u p i n hyperinflation .  Thes e countrie s provid e
an interestin g illustratio n o f  th e inflationar y proces s ove r  lon g period s o f
tim e i n bot h chronic-inflatio n an d low-inflatio n countries .

I n Argentina ,  excep t  fo r  a  four-mont h perio d i n 196 1 an d a  seventeen -
mont h perio d tha t  run s fro m Novembe r  196 8 t o Marc h 1970 ,  th e 12-mont h
inflatio n ha s alway s bee n abov e 1 0 percen t  (se e Figur e 1) .  Moreover ,
beginnin g i n Jun e 1976 ,  whe n th e inflatio n rat e surpasse d 10 0 percen t  fo r
th e firs t  tim e sinc e Decembe r  1959 ,  inflatio n neve r  fel l  belo w 5 0 percen t
and onl y rarel y di d i t  fal l  belo w 10 0 percent .  2/  I n Jun e 1985 ,  inflatio n
surpasse d 1,00 0 percent .  Th e Austra l  Pla n (Jun e 1985 )  prevente d th e econom y
fro m fallin g int o hyperinflatio n but ,  finally ,  i n Jun e 1990 ,  hyperinflatio n

1/  Caga n (1956 ,  p.25 )  define s hyperinflation s "a s beginnin g i n th e mont h
th e ris e i n price s exceed s 5 0 percen t  an d a s endin g i n th e mont h befor e th e
monthl y ris e i n price s drop s belo w tha t  amoun t  an d stay s belo w fo r  a t  leas t
a year. "  Note ,  fo r  furthe r  reference ,  tha t  a  5 0 percen t  monthl y rat e i s
equivalen t  t o a  12,87 5 percent  yearl y rate .

2/  Inflatio n fel l  belo w 10 0 percen t  onl y twice :  fo r  a  perio d o f  1 1 month s
i n 198 0 an d 198 1 (th e Tablit a program )  an d a  1 0 mont h perio d i n 198 5 an d
1986 (th e Austra l  Plan) )



Figure 1. Argentina: 12-Month Inflation Rate
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Figure 2. Brazil: 12-Month Inflation Rate
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Figure 3. Uruguay: 12-Month Inflation Rate
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Figure 4. Bolivia: 12-Month Inflation Rate
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(whic h laste d 1 1 months )  coul d no t  b e avoided .  Argentin a thu s provide s a
cas e stud y o f  ho w a  chronic-inflatio n countr y may en d u p i n hyperinflation .

The 12-mont h inflatio n rat e i n Brazi l  ha s neve r  bee n belo w 1 0 percen t
sinc e Februar y 195 8 (se e Figur e 2) .  I t  reache d 10 0 percen t  i n Marc h 198 1
and ,  excep t  fo r  9  month s i n 1982 ,  neve r  fel l  belo w tha t  level .  Th e 1,00 0
percent  mar k wa s reache d i n Decembe r  198 8 an d th e econom y wa s i n hyper -
inflatio n i n Decembe r  1989 .  A s i n th e cas e o f  Argentina ,  inflatio n rate s o f
abov e o f  1,00 0 percen t  a  yea r  eventuall y le d t o hyperinflation .

Unlik e th e case s o f  Argentin a an d Brazil ,  inflatio n i n Urugua y ha s no t
reache d hyperinflationar y proportion s a t  th e en d o f  thi s thirty-yea r  perio d
(se e Figur e 3 ) .  Th e reaso n i s tha t  inflatio n ha s neve r  gon e beyon d level s
abov e 20 0 percent .  (I n fact ,  onl y rarel y di d inflatio n g o ove r  th e 10 0
percen t  mark. )  However ,  excep t  fo r  a  13-mont h perio d i n 198 2 (a t  th e en d o f
th e Tablit a program) ,  inflatio n ha s alway s bee n abov e 3 0 percen t  sinc e
November  1970 .

Bolivi a illustrate s ho w a  lo w inflatio n countr y ca n fin d itsel f  i n a
full-blow n hyperinflatio n i n a  short-perio d o f  time .  Betwee n Januar y 195 9
and Jul y 1979 ,  th e averag e 12-mont h inflatio n rat e wa s 1 1 percent .  Th e 10 0
percent  mar k wa s reache d i n Jul y 198 2 an d th e proces s wa s explosiv e fro m
the n on .  When inflatio n reache d th e 50 0 percen t  mar k i n May 1984 ,  th e
economy ha d gon e int o hyperinflation .  Thus ,  i n contras t  t o Argentin a an d
Brazil ,  hig h level s o f  inflatio n i n Bolivi a quickl y degenerate d int o
hyperinflation .

As indicate d above ,  Pazo s (1972 )  associate s hig h oscillation s o f  th e
inflatio n rat e wit h hyperinflationar y periods .  T o illustrat e thi s point ,
th e 30-yea r  perio d fro m 196 0 t o 198 9 i n th e fou r  countrie s illustrate d i n
Figure s 1  throug h 4  ha s bee n divide d int o five-yea r  periods .  1/  Tabl e 1

shows th e mean ,  standar d deviation ,  an d coefficien t  o f  variatio n o f  th e
monthl y inflatio n rat e i n eac h o f  thes e fou r  countrie s fo r  th e si x five-yea r
periods .  Excep t  fo r  Uruguay ,  th e correlatio n coefficient  betwee n th e mea n
and th e standar d deviatio n i s alway s abov e 8 0 percent .  Th e highes t  standar d
deviation s ar e present  durin g period s tha t  includ e hyperinflation s (almos t
30 percent  i n Argentin a an d Bolivi a durin g 1985-1989) .  I n thi s sense ,
therefore ,  highe r  inflatio n i s associate d wit h highe r  variability .  Note ,
however ,  tha t  th e correlatio n betwee n th e mea n an d th e coefficien t  o f
variatio n is ,  i f  anything ,  negative .  Th e highest  coefficient  o f  variation s
correspon d t o th e period s o f  lowes t  inflatio n (Bolivi a betwee n 196 0 an d
1970) .

1/  Sinc e i t  i s  generall y no t  possibl e t o rejec t  non-stationarit y o f  th e
inflatio n rat e i n thes e countries ,  thes e figure s shoul d b e take n wit h
caution .
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Tabl a 1. Variabilit y of monthl y inflatio n rate in Argentina , Bolivia , Brazil , and Urugua y

Period

1960.01 - 1964.12

1965.01 -1969.12

1970.01 - 1974.12

1975.01 - 1979.12

1980.01 - 1984.12

1985.01 • 1989.12

Correlation (M, SD)

Correlation (M, CV)

Mean

1.66

1.69

2.96

10.34

11.30

17.90

Argentin a
S. D.

2.13

2.93

3.26

7.09

5.99

29.77

0.86

-0.14

C. V.

1.28

1.73

1.10

0.69

0.53

1.66

Mean

0.49

0.49

1.61

1.24

12.13

11.85

Bolivi a
S. D.

1.55

1.70

4.14

3.01

15.24

29.55

0.91

-0.74

C. V.

3.16

3.47

2.57

2.43

1.26

2.49

Mean

3.80

2.32

1.53

3.21

7.22

16.34

Brazi l
S. D.

2.29

1.37

0.81

1.30

2.23

11.74

0.96

0.40

C. V.

0.60

0.59

0.53

0.40

0.31

0.72

Mean

1.99

4.41

4.26

3.90

2.94

4.71

Urugua y
S. D.

2.53

4.26

4.26

2.11

2.48

1.70

0.23

-.065

C. V.

1.27

0.97

1.00

0.54

0.84

0.36
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1.  Hyperinflation s

For  th e purpose s o f  thi s paper ,  i t  i s  usefu l  t o divid e hyperinflation s
as follows :

a)  Europea n hyperinflation s o f  th e 1920' s an d 1940's .
b)  Th e Taiwanes e hyperinflatio n o f  1945-1949 .
c )  Th e Bolivia n hyperinflatio n o f  1985 .

a.  Europea n hyperinflation s

Thi s grou p include s th e seve n hyperinflation s tha t  too k plac e i n Europ e
afte r  Worl d War  I  an d Worl d War  II :  Austri a (Octobe r  1921-Augus t  1922) ,
Germany (Augus t  1922-Novembe r  1923) ,  Greec e (Novembe r  1943-Novembe r  1944) ,
Hungar y (Marc h 1923-Februar y 1924 ,  an d Augus t  1945-Jul y 1946) ,  Polan d
(Januar y 1923-Januar y 1924) ,  an d Russi a (Decembe r  1921-Januar y 1924) .  1 /
Heavy disruption s an d reparatio n payment s resultin g fro m th e tw o Worl d War s
le d t o acceleratin g budge t  deficit s tha t  wer e finance d b y printin g money .
The Germa n hyperinflation--arguably ,  th e mor e heavil y studie d episod e i n
monetar y history--reache d monthl y rate s o f  inflatio n o f  32.4x10- 3 percent ,
and was ,  wit h th e exceptio n o f  th e Russia n hyperinflation ,  th e longes t  i n
duratio n (1 6 months) .  Th e world' s record ,  accordin g t o Caga n (1989 )
occurre d i n Hungar y afte r  Worl d War  II ,  whe n price s ros e a n averag e o f
19,80 0 percent  betwee n Augus t  194 5 an d Jul y 194 6 an d 4.2xl0 16 percen t  i n th e
peak mont h o f  July .

The unifyin g them e behin d thes e episode s i s ho w hyperinflatio n wa s
successfull y brought  unde r  contro l  b y introducin g drasti c fisca l  reform s an d
restorin g convertibilit y  o f  th e domesti c currenc y i n term s o f  th e dolla r  o r
gold ,  a s emphasize d b y Sargen t  (1982 )  i n hi s pape r  o n fou r  o f  thes e
hyperinflation s (Austria ,  Germany ,  Poland ,  an d Hungar y afte r  Worl d War  I ) .
I n Sargent' s (1982 )  interpretation ,  thes e fou r  episode s illustrat e ho w a
chang e i n polic y regime ,  i f  believe d b y th e public ,  i s  enoug h t o sto p
inflatio n a t  onc e wit h n o majo r  disruptions .  A s discusse d i n detai l  i n
Sectio n IV ,  Sargent' s (1982 )  view s hav e no t  gon e unchallenged ,  mos t  notabl y
by Sach s (1986 ,  1987 )  an d Dornbusc h (1988) .  Dornbusc h (1988 )  argue s that ,
at  leas t  i n th e Germa n case ,  th e stabilizatio n wa s a  muc h mor e diffus e an d
accidenta l  matte r  tha n claime d b y Sargen t  (1982) .  Sargent' s (1982 )
interpretatio n o f  th e smal l  costs ,  i n term s o f  output ,  suffere d b y thes e
fou r  economie s ha s als o bee n dispute d b y Wicke r  (1986) .

1/  Date s indicat e approximat e beginnin g an d en d a s reporte d b y Caga n
(1956) .  Caga n (1956) ,  Yeage r  (1981) ,  Sargen t  (1982) ,  Dornbusc h an d Fische r
(1986) ,  an d Siklo s (1989) ,  amon g man y others ,  hav e studie d thes e episode s
exhaustively .
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b.  Taiwanes e Hperinflatio n 1 /

The Taiwanes e hyperinflatio n i s muc h les s know n compare d t o it s
Europea n counterparts .  Ou r  interes t  i n thi s episode s derive s fro m th e fac t
tha t  i t  i s  relevan t  fo r  th e discussio n o n Sargent' s (1982 )  views ,  concernin g
th e importanc e o f  a  chang e i n polic y regim e i n stoppin g hyperinflation .

I n Novembe r  194 5 Taiwa n reverte d t o Chines e sovereignty .  Th e Chines e
nationa l  governmen t  attempte d t o isolat e Taiwa n fro m th e hyperinflatio n
takin g plac e o n th e mainlan d b y lettin g Taiwa n b e a n independen t  currenc y
area .  Inflationar y finance ,  however ,  le d t o hyperinflatio n i n Taiwa n a s
well .  I n term s o f  monthl y inflatio n rates ,  however ,  th e Taiwanes e
hyperinflatio n wa s th e mildest  o f  th e hyperinflations .  Averag e monthl y
inflatio n rate s durin g 1946 ,  1947 ,  an d 194 8 wer e 11. 3 percent ,  18. 5 percent ,
and 22. 5 percent ,  respectively .  Durin g th e firs t  fiv e month s o f  1949 ,
befor e th e Jun e 1 5 stabilization ,  price s ros e a t  a n averag e monthl y rat e o f
53 percent .  Inflatio n di d no t  sto p immediatel y but  i t  di d slowe d dow n
dramatically .  Inflatio n fro m th e middl e o f  Jun e throug h Decembe r  wa s 8 2
percen t  compare d t o 72 9 percen t  i n th e firs t  fiv e months .  Durin g 1950 ,
inflatio n wa s 8 9 percent .

An interestin g aspec t  o f  th e Taiwanes e stabilizatio n i s that ,  accordin g
t o Makine n an d Woodwar d (1989) ,  i t  apparentl y too k plac e not  onl y withou t
any fisca l  adjustment ,  but ,  mor e importantly ,  wit h n o prospect s o f  an y
futur e fisca l  adjustment .  Neithe r  a  majo r  ta x increase ,  no r  th e abilit y  t o
refus e th e government' s request s fo r  credi t  too k place ,  a s wa s th e cas e i n
th e Europea n hyperinflations .  Th e ke y measur e wa s t o restor e publi c
confidenc e i n a  ne w currenc y b y makin g i t  convertibl e int o gol d an d foreig n
exchange .  A s a  result ,  th e authoritie s reduce d mone y creatio n b y financin g
th e defici t  wit h reserves .  I t  wa s onl y i n mid-195 2 tha t  massiv e ai d fro m
th e Unite d State s helpe d i n closin g th e budge t  deficit .  Thus ,  althoug h th e
Taiwanes e stabilizatio n coul d b e interprete d alon g Sargent' s (1982 )
lines--th e publi c perceive d a  chang e i n regime ,  an d inflatio n cam e dow n wit h
mil d costs--Makine n an d Woodwar d (1989 )  argu e tha t  suc h a  chang e i n regim e
canno t  possibl y hav e bee n perceived ,  sinc e i t  ultimatel y depende d o n a n
unforesee n even t  (th e Unite d State s ai d prompte d b y th e Korea n War) .

c.  Th e Bolivia n hyperinflatio n 2/

The Bolivia n hyperinflatio n wa s th e firs t  hyperinflatio n i n thirty-fiv e
years .  Durin g 1984-5 ,  inflatio n i n Bolivi a wa s th e highest  i n Lati n
America n histor y and ,  accordin g t o Sach s (1986) ,  th e sevent h larges t  i n th e
20t h century .  Inflatio n durin g th e firs t  hal f  o f  198 5 average d roughl y 6 0
percen t  a  month ,  wit h a  pea k o f  18 3 percen t  i n February .  When foreig n

1/  Th e discussio n o f  th e Taiwanes e hyperinflatio n draw s o n Makine n an d
Woodward (1989) .

2/  Se e Sach s (1986 ,  1987 )  an d Morale s (1988) .  Figur e 5  illustrate s th e
Bolivia n stabilization .
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Figure 5. Bolivian Stabilization
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capita l  inflow s stoppe d i n earl y 1982 ,  th e governmen t  resorte d t o domesti c
credi t  t o financ e it s deficit ,  thu s settin g of f  th e inflationar y process .
Afte r  severa l  faile d attempts ,  th e progra m announce d o n August  29 ,  198 5
succeeded .  Afte r  onl y 1 0 days ,  inflatio n droppe d fro m 3 6 percen t  i n th e
firs t  wee k o f  Septembe r  t o 4. 6 percen t  i n th e secon d week .  Inflatio n i n
Octobe r  an d Novembe r  wa s -1. 9 percen t  an d 3. 2 percent ,  respectively .  Afte r
a resurgenc e o f  inflatio n i n Decembe r  198 5 an d Januar y 1986 ,  inflatio n wa s
hel d t o a n annua l  rat e belo w 2 6 percen t  betwee n Februar y an d September .
Inflatio n remaine d belo w 2 0 percen t  durin g 198 8 an d 1989 .

The ke y component s o f  th e stabilizatio n progra m wer e a  drasti c fisca l
correction ,  unificatio n o f  exchang e rates ,  an d a  retur n t o ful l
convertibility--capita l  control s ha d bee n i n plac e sinc e lat e 1982 .  Unlik e
th e Europea n stabilizatio n plan s o f  th e 1920' s whic h wer e base d o n a  fixe d
exchang e rate ,  th e exchang e rat e syste m i n Bolivi a durin g th e stabilizatio n
pla n i s best  characterize d a s a  "dirty "  floating .  Privat e agent s wer e
allowe d t o bu y an d sel l  foreig n exchang e freely ,  bu t  th e Centra l  Ban k woul d
sel l  foreig n exchang e rat e t o th e publi c i n a  dail y auctio n an d bu y foreig n
exchang e a t  th e averag e pric e fixe d i n th e las t  auction .  Fo r  eac h auction,
th e centra l  ban k woul d fi x  bot h a  bas e pric e a t  whic h i t  woul d sel l  foreig n
exchang e an d th e amoun t  tha t  i t  woul d offer ;  bidder s woul d no t  kno w
beforehan d eithe r  th e bas e pric e o r  th e amoun t  offere d b y th e centra l  bank .

Upon unificatio n o f  th e exchang e rat e markets ,  th e officia l  exchang e
rat e depreciate d b y 160 0 percen t  i n on e da y (se e Figur e 5) ,  thu s eliminatin g
overnigh t  th e paralle l  marke t  premium .  Th e exchang e rat e stabilize d
immediatel y afte r  thi s initia l  adjustmen t  providin g a  d e fact o ancho r  t o th e
system ,  althoug h th e progra m di d no t  see k t o us e th e exchang e rat e a s th e
nomina l  anchor .  Rather ,  th e commitmen t  o f  th e authoritie s wa s t o
drasticall y reduc e mone y creatio n tha t  wa s no t  backe d b y reserv e holdings .

Sachs (1986 ,  1987 )  argues ,  base d o n th e Bolivia n case ,  tha t  a  regim e
chang e i s no t  necessar y fo r  th e initia l  succes s i n stoppin g hyperinflation .
Credibility ,  Sach s (1987 )  argues ,  wa s establishe d afte r  inflatio n wa s
stoppe d abruptl y b y stabilizin g th e exchang e rate .  Sachs' s (1987 )
arguments ,  therefore ,  reinforc e thos e o f  Dornbusc h (1988 )  an d Makine n an d
Woodward (1989) ,  mentione d above .

2.  Chroni c inflation s

The episode s o f  chroni c inflatio n tha t  serv e a s backgroun d fo r  th e
theoretica l  discussio n ca n b e divide d as  follows :  (a )  Latin-America n
heterodo x program s o f  th e 1960's ;  (b )  Southern-Con e stabilizatio n program s
of  th e lat e 1970's ;  an d (c )  Heterodo x program s o f  th e mid-1980' s
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a.  Heterodo x program s o f  th e 1960' s

Thes e program s includ e th e 196 7 Argentinea n Pla n (th e Krieger-Vasen a
stabilization) ,  th e 196 4 Brazilia n plan ,  an d th e Uruguaya n pla n o f
1968 .  1 /  2/  Th e common element s o f  thes e plan s are ,  first ,  th e us e o f
th e exchang e rat e a s th e nomina l  ancho r  and ,  second ,  th e us e o f  income s
policie s i n varyin g degrees .  Whil e pric e control s wer e mainl y voluntar y i n
Argentin a an d Brazil ,  i n Urugua y ther e wa s a  comprehensiv e freez e simila r  t o
tha t  o f  th e heterodo x program s o f  th e mid-80's .  3/

The short-ru n reductio n i n inflatio n i n th e thre e case s wa s important ,
particularl y i n Urugua y wher e inflatio n fel l  fro m 13. 5 percent  i n Jun e 196 8
t o just  ove r  hal f  a  percentag e poin t  i n Jul y an d turne d negativ e i n August
(se e Figur e 7  fo r  th e quarterl y behavio r  o f  inflatio n i n Uruguay) .  Onl y i n
Brazil ,  however ,  wa s th e reductio n i n inflatio n sustained ,  lastin g wel l  int o
th e 1970's ,  an d reachin g 12. 7 percen t  i n 1973 .  I n Argentin a an d Uruguay ,
inflatio n resume d afte r  tw o years ,  primaril y du e t o a  los s o f  fisca l
discipline .  I n Uruguay ,  fo r  example ,  th e fisca l  defici t  jumpe d fro m 1. 3 t o
5. 8 percen t  o f  GDP i n 197 1 (se e Figur e 7) .

Thes e thre e program s als o share d othe r  importan t  characteristics .  Th e
fal l  i n inflatio n a t  th e beginnin g o f  th e program s wa s accompanie d b y hig h
rate s o f  growt h o f  GDP an d consumption .  Th e trad e balanc e deteriorate d
durin g th e programs .  Afte r  a n initia l  rea l  depreciatio n du e t o ste p
adjustment s a t  th e tim e o f  th e implementatio n o f  th e programs ,  th e rea l
exchang e rat e appreciate d (se e Figure s 6  an d 7) .  Rea l  wage s fel l  a t  th e
beginnin g o f  th e program s an d recovere d later .

Real  interes t  rate s wer e negativ e i n Argentin a a t  th e beginnin g o f  th e
progra m bu t  turne d highl y positiv e late r  (Figur e 6) .  4 /  I n Brazil ,  growt h
continue d fo r  ove r  si x years .  Thi s combinatio n o f  lo w inflatio n an d hig h
rate s o f  growt h ha s becom e know n a s th e "Brazilia n Miracle. "  I n Uruguay ,
th e resumptio n o f  inflatio n tha t  marke d th e en d o f  th e progra m wa s
accompanie d b y a  shar p fal l  i n outpu t  (Figur e 7) .

1/  Figure s 6  an d 7  illustrat e th e Argentinea n an d Uruguaya n plans .  Se e
Kigue l  an d Liviata n (1989 )  fo r  a  compariso n o f  th e heterodo x program s o f  th e
1960' s wit h thos e o f  th e 1980's .  O n th e Uruguaya n 196 8 stabilizatio n plan ,
see Finc h (1979) ,  Veg h Villega s (1970 )  an d Vian a (1990) .  Th e Brazilia n 196 4
pla n i s discusse d b y Kakf a (1964) ,  Pazo s (1972) ,  an d Foxle y (1980) .  Th e
Argentinea n stabilizatio n o f  196 7 i s discusse d b y d e Pabl o (1970 ,  1974) .

2/  Anothe r  heterodo x progra m o f  interes t  i n Argentin a i s th e Peronis t
stabilizatio n o f  1973- 5 (se e d i  Teli a (1989)) .  Thi s progra m mad e us e o f
comprehensiv e wag e an d pric e controls ,  bu t  wa s no t  supporte d b y a  fisca l
adjustment .

3/  I n Brazil ,  however ,  incentive s wer e provide d fo r  firm s t o compl y wit h
th e suggeste d pric e guideline s (Foxle y (1980)) .

4/  Lac k o f  dat a o n cur b market s i n Urugua y an d Brazi l  make s i t  difficul t
t o asses s what  happene d t o rea l  interes t  rate s i n thes e countries .



- 10a -

Figure 6. Argentinean 1967 Stabilization
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Figure 7. Uruguayan 1968 Stabilization
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b.  Southern-Con e stabilization s o f  th e lat e 70's .

Thi s grou p comprise s stabilization s i n Argentin a (Decembe r  1978-Marc h
1981) ,  Chil e (Jul y 1976-Jun e 1982) ,  an d Urugua y (Octobe r  1978-Novembe r
1982) ,  whic h ar e illustrate d i n Figure s 8  throug h 10 .  1 / 2 /  B y th e mid -
1970's ,  al l  thre e Souther n Con e countrie s ha d highly-protecte d economies ,
larg e budge t  deficits ,  hig h inflation ,  balance-of-payment s problems ,  an d
extensiv e governmen t  intervention .  At  tha t  time ,  al l  thre e countrie s
launche d liberalizatio n an d stabilizatio n programs .  Whil e th e sequencin g o f
liberalizatio n measure s differe d amon g th e thre e countries ,  th e figh t
agains t  inflatio n followe d a  simila r  pat h i n tha t  th e mone y suppl y wa s use d
i n a  firs t  stag e an d the n ther e wa s a  switc h t o controllin g th e nomina l
exchang e rat e a s th e ke y polic y instrument .  3 /  Th e exchange-rat e polic y
consiste d o f  announcin g a  devaluatio n schedul e o f  th e domesti c currenc y
agains t  th e dolla r  (th e so-calle d "tablita") ,  wit h a  decreasin g rat e o f
devaluation .  Th e "tablita "  represente d a  dramati c turnaroun d i n policy ;  u p
unti l  tha t  time ,  th e exchang e rat e ha d bee n basicall y adjuste d t o pas t
inflatio n t o preven t  th e rea l  exchang e rat e fro m appreciating .  Unlik e th e
stabilizatio n program s o f  Argentina ,  Brazil ,  an d Israe l  i n th e 1980's ,  al l
thes e program s wer e "orthodox "  i n th e sens e tha t  wag e an d pric e control s
wer e not  part  o f  th e programs .  Th e respons e o f  th e differen t  macroeconomi c
variable s i n th e thre e countrie s t o th e devaluatio n schedul e wa s remarkabl y
similar .  Inflatio n decrease d onl y slowly ,  a  sudde n increas e i n rea l
economi c activit y wa s observed ,  th e rea l  exchang e rat e appreciated ,  th e
trad e balanc e deteriorated ,  an d rea l  interes t  rate s decline d (se e Figure s 8
throug h 10) .  4 /  Afte r  a n initia l  success ,  however ,  al l  thre e countrie s
wer e agai n i n crisi s i n th e earl y 1980's .  Th e Argentin e experienc e inspire d
a highl y influentia l  pape r  b y Rodrigue z (1982) ,  whic h presente d a  mode l  wit h
adaptiv e expectation s tha t  wa s consisten t  wit h th e mai n stylize d fact s o f
th e Souther n Con e experience s jus t  described .  I n particular ,  th e mode l
explaine d th e appreciatio n o f  th e rea l  exchang e rate ,  whic h wa s a t  th e tim e
th e mos t  importan t  issu e i n polic y discussions .  Thi s pape r  als o popularize d
i n academi c an d busines s communitie s th e notio n o f  "recessio n no w versu s

1/  Th e Chilea n stabilizatio n consiste d o f  tw o stages .  Fro m Jul y 197 6 t o
Januar y 1978 ,  th e exchang e rat e starte d t o b e explicitl y  use d fo r
stabilization .  Beginnin g i n Januar y 1978 ,  a  lastin g preannounce d schedul e
was introduce d (se e Corb o (1985) )  .

2/  Thes e episode s ar e discussed ,  amon g man y others ,  b y Harberge r  (1982) ,
Corb o (1985) ,  Hanso n an d d e Mel o (1985) ,  Fernande z (1985) ,  Ramos (1986) ,
Kigue l  an d Liviata n (1988) ,  an d Edward s an d Edward s (1991) .  Anothe r
orthodo x stabilizatio n progra m o f  interes t  i s  th e Frondiz i  stabilizatio n i n
Argentin a durin g 1959-6 2 (name d afte r  Presiden t  Frondizi) ;  se e Petrecoll a
(1989) .

3/  Argentin a an d Urugua y opene d firs t  th e capita l  accoun t  an d onl y late r
reduce d tariffs ,  whil e Chil e bega n b y a  comprehensiv e trad e liberalizatio n
progra m an d opene d th e capita l  accoun t  a t  a  late r  stage ,

4/  Th e evidenc e fo r  Argentin a o n th e initia l  fal l  i n rea l  interes t  rate s
i s not  clear.
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recessio n later "  i n comparin g money-base d stabilizatio n wit h exchange-rate -
base d stabilization .  1 /

The Southern-Con e experience s thu s brought  fort h th e issue s o f  rea l
exchang e rat e appreciation ,  lo w rea l  interes t  rates ,  an d increase d rea l
economi c activit y a s a  resul t  o f  exchange-rate-base d stabilization .  Th e
proble m o f  th e rea l  appreciatio n wa s th e issu e tha t  receive d th e mos t
attention .  Th e program s wer e base d o n th e belie f  tha t  th e inflatio n rat e
woul d quickl y converg e t o th e worl d inflatio n plu s th e preset  rat e o f
devaluation .  However ,  t o th e surpris e o f  policymakers ,  suc h convergenc e wa s
remarkabl y slow .  Eventually ,  th e appreciatio n o f  th e rea l  exchang e rat e
prove d t o b e deadly ,  becaus e i t  fuele d speculatio n tha t  th e program s wer e
unsustainable .  "Guesstimates "  o f  th e "atras o cambiario "  (th e exten t  o f  th e
rea l  appreciation )  wer e on e o f  th e mos t  popula r  pastimes .  Soo n th e publi c
had decide d tha t  th e program s wer e unsustainabl e an d th e questio n switche d
t o whe n th e "tablita "  woul d b e abandone d rathe r  tha n i f  i t  woul d b e
abandoned .  Thes e experience s undoubtedl y pla y a n importan t  rol e i n th e
decisio n o f  policymaker s i n th e lat e 1980' s t o impos e pric e control s t o
combat  th e "inertial "  componen t  o f  inflation .

c.  Heterodo x program s o f  th e mid-1980's .

Thi s grou p comprise s th e Austra l  Pla n i n Argentin a (Jun e 1985) ,  th e
Cruzad o Pla n i n Brazi l  (Februar y 1986) ,  th e Israel i  Pla n (Jul y 1985) ,  an d
th e Mexica n Pla n (Decembe r  1987) .  2/  Whil e th e Israel i  an d Mexica n
progra m hav e bee n successful ,  th e othe r  tw o failed .  Th e fou r  program s wer e
implemente d afte r  man y year s o f  hig h inflatio n an d balanc e o f  payment s
crisis .  Argentin a ha d suffere d fro m three-digi t  inflatio n sinc e th e mid -
1970's .  O n a  quarterl y basis ,  inflatio n reache d it s pea k i n th e secon d
quarte r  o f  1985--1,89 8 percent  a t  a n annua l  rate--jus t  befor e th e Austra l
pla n wa s implemented .  3 /  Brazil' s  inflatio n rat e double d i n 197 9 fro m 5 0
percen t  t o 10 0 percen t  an d the n double d agai n i n 198 3 t o reac h 20 0 percent .
Israel' s inflatio n rat e reache d th e three-digi t  threshol d i n 1979 .  O n a
quarterl y basis ,  th e highes t  inflatio n rat e wa s 535. 9 percen t  i n th e thir d
quarte r  o f  1984 .  Mexic o wa s hi t  har d b y th e 198 6 oi l  shoc k whic h resulte d
i n a n ris e i n inflatio n fro m 6 4 percen t  i n 198 5 t o 10 6 percen t  i n 1986 .

A ke y common elemen t  o f  th e fou r  plan s wa s th e us e o f  wag e an d pric e
controls .  Pric e control s wer e viewe d a s a n importan t  elemen t  i n th e progra m
i n tha t  the y woul d sto p th e Inertia l  componen t  o f  inflation .  Policymaker s
vie w th e traditiona l  fisca l  adjustmen t  a s a  necessar y bu t  no t  sufficien t

1/  Se e Fernande z (1985 )  an d Calv o an d Veg h (1990a) .
2/  Figure s 1 1 throug h 1 3 illustrat e th e Israeli ,  Austral ,  an d Mexica n

plans .  Discussion s o f  thes e program s ar e containe d in ,  amon g man y others ,
Dornbusc h an d Simonse n (1987) ,  Kigue l  an d Liviata n (1989) ,  an d Helpma n an d
Leiderma n (1988) ,  a s wel l  a s th e paper s i n Bruno ,  D i  Telia ,  Dornbusch ,  an d
Fische r  (1988) .

3/  Se e Machine a an d Fanell i  (1988) .
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Figure 8. Argentinean Tablita
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Figure 9. Chilean Tablita
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Figure 10. Uruguayan Tablita
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Figure 11. Israeli Stabilization
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Figure 12. Austral Plan
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Figure 13. Mexican Stabilization
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conditio n fo r  a  successfu l  stabilizatio n attempt .  1/  Th e failur e o f  th e
Souther n Con e program s o f  th e lat e 70' s le d som e analyst s (fo r  instance ,
Dornbusc h (1982) )  t o conclud e tha t  wag e an d pric e control s shoul d b e part  o f
a stabilizatio n package .

I n spit e o f  th e fac t  tha t  th e Israel i  an d th e Mexica n plan s wer e th e
onl y successfu l  one s i n term s o f  reducin g inflatio n o n a  long-ter m basi s ,
th e respons e o f  th e econom y t o th e stabilizatio n plan s wa s remarkabl y
simila r  i n th e fou r  cases .  A s happene d i n th e Southern-Con e programs ,  ther e
was a n initia l  expansio n accompanie d b y rea l  exchang e rat e appreciatio n an d
curren t  accoun t  deficits .  Late r  i n th e progra m a  recessio n se t  in .  2 /
The Israel i  boom-and-recessio n cycl e wa s th e on e tha t  commande d th e mos t
attention ,  probabl y becaus e th e recessio n coul d no t  b e attribute d t o th e
failur e o f  th e program .

Real  domesti c interes t  rate s increase d i n respons e t o th e heterodo x
program s o f  th e mid-80's ,  unlik e th e Southern-Con e program s wher e rea l
domesti c interes t  rate s fell .  Th e behavio r  o f  rea l  interes t  rate s ha s bee n
somewhat  overlooke d i n th e literature ,  an d remain s a  challengin g an d
particularl y importan t  analytica l  issue .

3.  Stylize d fact s i n chronic-inflatio n stabilizatio n

Havin g reviewe d severa l  stabilization s i n chronic-inflatio n countries ,
i t  i s  usefu l  t o highlight  th e stylize d fact s tha t  ca n b e inferre d fro m them .
Thes e ar e th e feature s tha t  th e theor y shoul d tr y t o explain.  3 /

i )  Rea l  activit y increase s a t  th e beginnin g o f  th e progra m an d late r
contracts .  Thi s i s th e conclusio n reache d b y Kigue l  an d Liviata n (1990) ,
who stud y a  sampl e o f  1 2 stabilizatio n programs .  4 /  A  recessionar y phas e
arise s late r  i n th e program .  Th e patter n o f  a n initia l  boo m an d late r
recessio n appear s i n bot h successfu l  an d faile d plans .

ii )  Th e curren t  accoun t  goe s int o deficit .  I t  i s  generall y observe d
i n exchange-rate-base d stabilizatio n program s tha t  th e curren t  account
balanc e worsen s a t  th e beginnin g o f  th e program .

iii )  Th e rea l  exchang e rat e appreciates .  Althoug h whe n th e progra m i s
firs t  implemented ,  ther e may b e a  rea l  depreciatio n a s a  resul t  o f  a  ste p

1/  Th e fisca l  adjustmen t  wa s al l  but  absent ,  however ,  i n Brazi l  an d soo n
deteriorate d i n Argentina .

2/  I n th e Mexica n case ,  i t  i s  stil l  t o earl y t o characteriz e lat e stage s
of  th e program .

3/  Se e Kigue l  an d Liviata n (1990 )  fo r  a  detaile d discussio n o f  th e
stylize d fact s associate d wit h exchange-rate-base d stabilizatio n i n chronic -
inflatio n countries .

4/  Kigue l  an d Liviata n conclud e tha t  th e expansionar y phas e remain s s o
eve n whe n characterize d a s deviation s fro m trend .
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devaluation ,  th e rea l  exchang e rat e usuall y appreciate s onc e th e progra m i s
unde r  way .

iv )  Rea l  domesti c interes t  rate s may ris e o r  fall .  I n th e Souther n
Cone tablitas ,  rea l  interes t  rate s fel l  a t  th e beginnin g o f  th e
programs .  1 /  I n fact ,  th e expansio n i n economi c activit y wa s attribute d
t o th e fal l  i n rea l  interes t  rates .  However ,  rea l  domesti c interes t  rate s
ros e i n th e heterodo x program s o f  th e 1980's .  2 /

III .  Th e Analytica l  Mode l

Thi s sectio n present s a n analytica l  framewor k du e t o Calv o an d Veg h
(1991 )  withi n whic h som e o f  th e basi c issue s tha t  aris e i n exchange-rate -
base d stabilizatio n ca n b e addressed .  Sinc e th e mode l  i s describe d i n
detai l  elsewhere ,  mos t  forma l  derivation s wil l  b e bypasse d an d emphasi s wil l
be place d o n th e result s an d thei r  intuition .

Conside r  a  smal l  ope n econom y wit h predetermine d exchang e rates .  Ther e
ar e tw o (non-storable )  goods :  a  tradabl e goo d (c* )  an d a  non-tradabl e (o r
home)  goo d (c) .  Th e representativ e consume r  maximize s

(1 )  J  [log(c t )  +  log(c t *)]exp(-£t)dt ,
0

wher e ft  denote s th e constan t  an d positiv e subjectiv e discoun t  rate .

The consume r  i s require d t o us e mone y t o carr y ou t  purchases .  Th e
cash-in-advanc e constraint  i s  thu s

(2 )  «(c t /e t  +  c* )  =  m t ,  a>0 ,

wher e e  denote s th e relativ e pric e o f  trade d good s i n term s o f  hom e goods ;
tha t  is ,  e=EP*/P ,  wher e E  i s th e nomina l  exchang e rat e (i n unit s o f  domesti c
currenc y pe r  uni t  o f  foreig n currency )  ,  P *  i s th e (constant )  pric e o f  th e
trade d goo d i n foreig n currency ,  an d P  i s th e domesti c pric e o f  th e hom e

1/  Se e Ramos (1986 ,  p .  154) ,  Corb o (1985 ,  p .  900) ,  Hanso n an d d e Mel o
(1985) ,  an d Fernande z (1985 ,  p .  876) .

2/  I t  i s  wort h emphasizin g tha t  thes e ar e ex-pos t  rea l  interes t  rates ,
whic h ma y no t  b e a  goo d prox y fo r  ex-ant e rea l  interes t  rate s if ,  say ,
inflatio n fall s  mor e tha n expected .
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good .  1 /  Therefore ,  e  denote s wha t  i s commonl y referre d t o a s th e rea l
exchang e rate .  Rea l  mone y balance s i n term s o f  trade d good s ar e denote d b y
m;  tha t  is ,  MEM/CEP* ,  wher e M stand s fo r  nomina l  domesti c mone y balances .
2/  1 /

The consume r  hold s a n internationall y trade d bond ,  b ,  whic h bear s a
constant  rea l  interes t  rat e (i n term s o f  trade d goods )  equa l  t o r .  Rea l
financia l  wealth ,  a ,  i s  thu s

(3 )  a t  -  m t  +  b t .

The lifetim e constrain t  face d b y th e consume r  i s

a o +  S  (yt/ et  +  y t  +  ' t > e x p ( - r t ) d t  "  /  (°t/ et  +  c to o

wher e BQ denote s initia l  rea l  financia l  wealth ,  y  an d y *  stan d fo r  outpu t  o f
home an d trade d goods ,  respectively ;  r  denote s rea l  transfer s fro m th e
government ;  an d i  stand s fo r  th e domesti c nomina l  interes t  rate .

Equatio n (4 )  constrain s th e consumer' s lifetim e expenditur e no t  t o
excee d lifetim e resources .  Th e consumer' s expenditur e include s th e "rental "
cos t  o f  rea l  mone y balances ,  im .  Substitutin g th e cash-in-advanc e
constrain t  (2 )  int o th e lifetim e budget  constrain t  (4 )  yield s

(5 )  a 0 +  /  (y t /e t  +  y *  +  r t )exp(-rt)d t  -  /  (c t /e t  +  c£)(l+ai t )exp(-rt)dt .
0 0

The consumer' s optimizatio n proble m consist s i n choosin g optima l  path s
of  c t  an d c *  t o maximiz e hi s lifetim e utilit y  (1 )  subjec t  t o th e inter -

1/  Equatio n (2 )  alread y incorporate s th e fac t  tha t  th e cash-in-advanc e
constrain t  wil l  hol d wit h equalit y a t  a n optimu m give n tha t  th e analysi s
wil l  b e restricte d t o equilibriu m path s alon g whic h th e nomina l  interes t
rat e i s positive .

2/  Unles s otherwis e noted ,  "real "  mean s i n term s o f  trade d goods .
3/  Calv o an d Veg h (1990a )  includ e foreig n mone y i n th e cash-in-advanc e

constrain t  (2 )  t o captur e th e effect s o f  currenc y substitutio n o n
stabilizatio n policy .
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tempora l  budge t  constrain t  (5) ,  give n hi s initia l  rea l  financia l  wealt h
and th e path s o f  y t ,  y* ,  r t ,  an d e t .  Th e first-orde r  condition s ar e

(6 )  l/c £ -  M l  +  «i t )

(7 )  c t  =  e t c *

wher e A  i s th e (time-invariant )  Lagrang e multiplie r  associate d wit h
constrain t  (5) ,  whic h ca n b e interprete d a s th e margina l  utilit y  o f  wealth .
1/  2/  Equatio n (6 )  i s th e familia r  conditio n whereb y th e consume r
equate s th e margina l  utilit y  o f  consumptio n o f  trade d good s t o th e margina l
utilit y  o f  wealt h time s th e "price "  o f  trade d goods .  I n th e present
context ,  th e relevan t  "price "  o f  th e trade d good--whic h wil l  b e referre d t o
as th e effectiv e price--consist s o f  th e marke t  pric e (unity )  plu s th e
opportunit y cos t  o f  holdin g th e a  unit s o f  rea l  mone y balance s tha t  ar e
necessar y t o purchas e th e good ,  ai .  Equatio n (7 )  indicate s tha t  th e
consumer  equate s th e margina l  rat e o f  substitutio n betwee n trade d an d hom e
good s t o th e relativ e pric e o f  trade d good s i n term s o f  hom e good s (tha t  is ,
th e rea l  exchang e rate) .

Perfec t  capita l  mobilit y  implie s tha t

(8 )  i t  =  r  +  £ t ,

so tha t  th e nomina l  interes t  fall s  one-to-on e wit h reduction s i n th e rat e o f
devaluation .

The suppl y sid e o f  th e econom y i s no w introduced .  Th e econom y i s
endowed wit h a  flo w endowmen t  o f  a  tradabl e good ,  y* .  Th e suppl y o f  th e
home goo d follow s th e staggered-price s mode l  o f  Calv o (1983) .  3 /  Calv o
(1983 )  show s tha t  th e rat e o f  chang e o f  th e inflatio n rat e i s negativel y
relate d t o exces s demand .  Formally ,

1/  Th e expressio n "time-invariant ,  "  whe n applie d t o a  give n variable ,
means that ,  a t  point s i n tim e a t  whic h th e pat h o f  th e variabl e i s
continuous ,  th e time-derivativ e i s zer o (i.e. ,  th e tim e profil e i s  "flat") .
Naturally ,  th e variabl e may stil l  jum p discretely .

2/  T o ensur e th e existenc e o f  a  steady-state ,  i t  ha s bee n assume d tha t
B=r .

3/  Fo r  simplicity ,  i t  i s  assume d tha t  onl y th e pric e o f  th e hom e goo d i s
sticky .  Alternatively ,  i t  ca n b e assume d tha t  bot h trade d an d hom e good s
ar e produce d b y mean s o f  a  neo-classica l  productio n functio n wit h labo r  a s
th e onl y input ,  an d tha t  wage s ar e subjec t  t o Calvo' s (1983 )  staggerin g
set-up .  A s show n i n Calv o an d Veg h (1991) ,  th e sam e result s woul d obtain .
The presen t  formulation ,  however ,  simplifie s th e analysi s considerably .
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(9 )  w t  =  -0D t ,

wher e TT (  =P/P )  i s th e rat e o f  inflatio n o f  hom e good s an d D ,  a  measur e o f
exces s deman d i n th e hom e good s market ,  i s  define d a s

(10 )  D t  =  y t  -  y ,

wher e y  ca n b e interprete d a s th e "full-employment 11 leve l  o f  output .  I n
Calvo' s (1983 )  set-up ,  firm s se t  price s i n a  non-synchronou s manne r  takin g
int o accoun t  th e expecte d futur e pat h o f  exces s deman d an d o f  th e averag e
pric e prevailin g i n th e economy .  A t  an y poin t  i n time ,  onl y firm s tha t
receiv e a  rando m signa l  ca n chang e prices .  Thi s may reflec t  a  situatio n i n
whic h i t  i s  to o costl y t o chang e price s o r  i t  take s tim e t o verif y a  chang e
i n th e stat e o f  th e market .  Th e intuitio n behin d equatio n (9 )  i s a s
follows .  Th e highe r  i s exces s deman d a t  tim e t ,  th e highe r  i s th e
individua l  pric e se t  b y thos e firm s tha t  revis e thei r  price s a t  tim e t .
Hence ,  th e highe r  wil l  inflatio n b e a t  tim e t .  However ,  exces s deman d a t
tim e t  wil l  no t  b e take n int o accoun t  b y thos e firm s revisin g price s a t  tim e
t'(t'>t) .  Therefore ,  th e highe r  i s exces s deman d a t  tim e t ,  fo r  a  give n
exces s deman d a t  tim e t' ,  th e large r  wil l  b e th e fal l  i n inflatio n a t  tim e
t ,  whic h i s wha t  equatio n (9 )  asserts .

Imposin g equilibriu m i n th e home-good s marke t  (i.e. ,  c t  =  y t )  an d usin g
equatio n (7) ,  exces s demand ,  give n b y equatio n (10) ,  may b e rewritte n a s

(11 )  D  =  e t c *  -  y

Substitutin g equatio n (11 )  int o (9 )  yield s th e dynami c equatio n

(12 )  ; t  =  0(y  -  e t c*) .

Usin g th e definitio n o f  th e rea l  exchang e rate ,  e=EP*/P ,  differentia -
tio n wit h respec t  t o tim e yield s (recallin g tha t  P *  i s assume d constant )

(13 )  e
t
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For  a  give n pat h o f  c* ,  equation s (12 )  an d (13 )  for m a  dynami c syste m
fo r  n  an d e .  1 / 2 /

To clos e th e model ,  w e nee d t o conside r  aggregat e resourc e constraints .
Assumin g tha t  th e governmen t  transfer s bac k t o th e publi c interes t  o n ne t
foreig n asset s an d revenue s fro m mone y creation ,  i t  ca n b e show n (se e Calv o
and Veg h (1991) )  tha t  th e economy' s resourc e constrain t  i s

(14 )  k 0 +  J  y*exp(-rt)d t  = /  c*exp(-rt)dt ,
0 0

wher e k Q denote s th e economy' s initia l  stoc k o f  foreig n bonds .  Equatio n
(14 )  state s tha t  th e presen t  valu e o f  tradabl e resource s mus t  equa l  th e
presen t  valu e o f  consumptio n o f  trade d goods .  Unde r  th e assumptio n tha t
domesti c credi t  jus t  compensate s th e consume r  fo r  th e depreciatio n o f
nomina l  mone y balances ,  th e curren t  accoun t  i s give n b y

(15 )  k t  =  y *  +  rk t  -  c* .

Conside r  no w a  permanen t  reductio n i n th e rat e o f  devaluation .
Specifically ,  suppos e tha t  a t  tim e 0  (th e "present") ,  policymaker s announc e
tha t  th e rat e o f  devaluatio n wil l  b e reduce d immediatel y fro m e^ 1 t o ĉ .
More importantly ,  th e announcemen t  i s full y  credible ;  tha t  is ,  th e publi c
expect s th e rat e o f  devaluatio n t o remai n a t  th e lowe r  leve l  e^  forever .

At  tim e 0 ,  th e nomina l  interes t  fall s  b y th e sam e amoun t  a s th e rat e o f
devaluatio n does ,  a s indicate d b y equatio n (8) .  Becaus e th e polic y i s full y
credible ,  th e nomina l  interes t  rat e i s expecte d t o remai n a t  th e lowe r  leve l
r+e'* -  forever .  Thi s implie s tha t  th e consumptio n o f  trade d good s doe s not
change .  Th e reaso n i s that ,  a  constan t  nomina l  interes t  rate ,  n o matte r
what  th e leve l  is ,  implies ,  b y first-orde r  conditio n (6) ,  tha t  consumptio n
of  trade d good s i s constan t  ove r  time .  Eve n i f  th e effectiv e pric e o f
consumptio n i s reduced ,  th e fac t  tha t  i t  remain s constan t  ove r  tim e implie s
tha t  ther e ar e n o incentive s t o engag e i n intertempora l  consumptio n
substitution .  Sinc e tradabl e resource s d o no t  change ,  consumptio n o f  trade d
good s must  remai n a t  th e sam e level .

1/  Th e determinan t  o f  th e matri x associate d wit h th e linea r  approximatio n
of  th e syste m (12 )  an d (13 )  i s negative ,  whic h indicate s th e existenc e o f
saddle-pat h stability .

2/  Th e existenc e o f  a n "inverse "  Phillips-curv e a s a  resul t  o f  temporar y
change s i n polic y i s emphasize d b y Calv o an d Veg h (1990c )  i n th e contex t  o f
a closed-economy .
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Fro m th e syste m (12 )  an d (13) ,  i t  follow s that ,  give n tha t  c *  i s not
affecte d b y permanent  change s i n th e rat e o f  devaluation ,  a  fal l  i n n  tha t
exactl y matche s th e fal l  i n e  immediatel y move s th e syste m t o a  ne w steady -
state .  Naturally ,  th e (average )  inflatio n rat e o f  th e economy ,  whic h i s a
weighte d averag e o f  th e inflatio n rat e o f  hom e goods ,  n  an d tha t  o f  trade d
goods ,  £ ,  als o fall s  instantaneousl y t o it s ne w leve l  e^.  Therefore ,  a n
exchange-rate-base d stabilizatio n progra m tha t  i s full y  credibl e reduce s th e
inflatio n rat e instantaneousl y a t  n o rea l  costs .  1 /

I t  i s  wort h emphasizin g that ,  i n spit e o f  th e fac t  tha t  th e pric e leve l
i s stick y an d tha t  individua l  price s ar e se t  i n a  staggere d manner ,  ther e
ar e n o rea l  effect s associate d wit h a  reductio n i n th e devaluatio n rat e tha t
i s perceive d a s bein g permanent .  Thi s shows ,  a s emphasize d b y Calv o an d
Vegh (1991) ,  tha t  pric e leve l  rigidit y doe s no t  imply ,  b y itself ,  stickines s
i n th e inflatio n rate .  Th e reaso n i s tha t  firm s ac t  i n a  forwar d lookin g
manner .  A s wil l  b e discusse d i n Sectio n VI ,  th e presenc e o f  inflatio n rat e
stickines s i n th e presen t  framewor k mus t  b e du e t o backwar d lookin g
behavior .  Thi s i s a n importan t  poin t  t o bea r  i n min d becaus e i t  i s  some -
time s argue d tha t  eithe r  backwar d indexatio n o r  staggere d contract s wil l
prevent  th e inflatio n rat e t o com e dow n t o zer o i f  th e nomina l  exchang e rat e
i s fixed .  I n th e contex t  o f  th e presen t  model ,  th e tigh t  lin k betwee n th e
exchang e rat e an d th e inflatio n rat e i s indee d broke n b y th e presenc e o f
backward-indexatio n (se e Sectio n VI )  bu t  i s no t  affecte d b y th e presenc e o f
staggered-pric e setting ,  whic h doe s no t  preven t  a n abrup t  hal t  t o Inflation .
2/

IV .  Stoppin g Hyperinflatio n

Despit e it s simplicity ,  th e exercis e concernin g th e effect s o f  a
permanen t  reductio n i n th e rat e o f  devaluatio n just  undertake n provide s a
usefu l  conceptua l  framewor k t o discus s th e en d o f  hyperinflations .  Ther e
seems t o b e tw o distinguishin g characteristic s o f  hyperinflation s tha t  mak e
i t  reasonabl e t o identify--i f  onl y a s a  crud e approximation--thi s analytica l
exercis e wit h experience s stoppin g hyperinflation :  th e absenc e o f  backward -
lookin g behavio r  an d th e presenc e o f  a  hig h degre e o f  credibility .

1/  Th e cash-in-advanc e specificatio n o f  th e mode l  implie s tha t  rea l  mone y
demand doe s no t  increas e a s a  resul t  o f  th e fal l  i n th e nomina l  interes t
rate .  Th e re-monetizatio n usuall y observe d i n actua l  episode s coul d b e
capture d b y introducin g mone y a s a n argumen t  i n th e utilit y  function .  I n
tha t  case ,  a  permanen t  reductio n i n th e rat e o f  devaluatio n woul d increas e
rea l  mone y balances ,  whil e stil l  leavin g th e consumptio n o f  eithe r  goo d
unchange d (se e Obstfel d (1985)) .

2/  Thi s nee d no t  b e th e cas e i n othe r  model s o f  staggere d contracts .  Fo r
instance ,  i n Fischer' s (1986b )  model ,  a  permanen t  reductio n i n th e rat e o f
devaluatio n cause s rea l  effects ,  becaus e th e pric e establishe d i n th e
contrac t  doe s not  remai n fixe d durin g th e lif e o f  th e contract .



-  2 0 -

1.  Absenc e o f  backward-lookin g behavio r

The disappearanc e o f  long-ter m nomina l  contract s i n hyperinflatio n
episode s i s a  recurren t  them e i n th e literatur e (see ,  fo r  instance ,  Caga n
(1989)) .  Furthermore ,  i t  i s  commonl y argue d tha t  a  ke y characteristi c o f
hyperinflation s i s tha t  ther e come s a  tim e whe n al l  price s becom e indexe d t o
th e nomina l  exchang e rate .  Wage contracts ,  fo r  instance ,  ar e renegotiate d
more frequentl y a s inflatio n accelerates .  At  first ,  wag e readjustment s ar e
base d o n a  cost-of-livin g index .  A s th e interva l  betwee n readjustment s
becomes shorter ,  however ,  th e cost-of-livin g inde x mus t  b e replace d b y
anothe r  inde x tha t  i s availabl e o n a  weekl y o r  eve n dail y basis .  Th e
quotatio n o f  a  foreig n currency--usually ,  th e dollar--provide s suc h a n
index ;  th e dolla r  quotatio n i s availabl e o n a  continuou s basi s an d i s widel y
circulated .  A s Dornbusc h (1988 ,  p.419 )  ha s suggested ,  "perhap s i t  i s  thi s
shif t  t o foreign-exchange-base d pricin g tha t  i s th e ultimat e elemen t  i n th e
shift  towar d hyperinflation. "  Pazo s (1972 ,  p .  93 )  stresse s tha t  "th e
reductio n o f  interval s [fo r  settin g wage s an d prices ]  t o thei r  shortes t
possibl e duratio n an d th e peggin g o f  wag e readjustments--bot h upward s an d
downwards--t o th e freel y fluctuatin g quotation s o f  a  foreig n currenc y giv e
hyperinflatio n a  mechanis m entirel y differen t  fro m tha t  o f  intermediat e
inflation. "  Sach s (1987 ,  p .  281) ,  i n hi s analysi s o f  th e Bolivia n
hyperinflatio n o f  1984-5 ,  point s ou t  tha t

".. .  b y Augus t  1985 ,  th e U.S .  dolla r  an d no t  th e Bolivia n pes o wa s
satisfyin g tw o o f  th e thre e classi c role s o f  money :  th e uni t  o f
accoun t  an d th e stor e o f  valu e (thoug h i t  wa s no t  th e mediu m o f
exchang e fo r  mos t  transactions) .  Price s wer e se t  eithe r
explicitl y  o r  implicitl y  i n dollars ,  wit h transaction s continuin g
t o tak e plac e i n pes o note s ,  a t  price s determine d b y th e dolla r
price s converte d a t  th e spo t  exchang e rate. "

The d e fact o indexatio n o f  al l  price s i n th e econom y t o th e foreig n
exchang e implie s tha t  nomina l  contract s virtuall y ceas e t o exist .  Thus ,  al l
backward-lookin g behavio r  i s eradicate d fro m th e economy .  Base d o n this ,  i t
has bee n argue d tha t  fixin g th e exchang e rat e i s sufficien t  t o ensur e pric e
stabilit y  (see ,  fo r  instance ,  Sach s (1987)) .  Furthermore ,  Sargen t  (1982 )
has argue d tha t  th e hal t  i n inflatio n shoul d b e achieve d wit h negligibl e
cost s (Sargen t  (1982)) ,  provide d th e chang e i n polic y i s credible .  Becaus e
one o f  th e ke y feature s o f  th e mode l  presente d i n Sectio n II I  i s  precisel y
th e absenc e o f  backward-lookin g behavior ,  th e mode l  ca n b e take n t o appl y t o
hyperinflatio n episodes .

2.  Credibilit y

I t  ha s bee n argued ,  mos t  notabl y b y Kigue l  an d Liviata n (1988) ,  tha t
ther e ar e tw o characteristic s o f  hyperinflationar y processe s tha t  mak e a
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stabilizatio n attemp t  mor e credibl e tha n attempt s t o sto p chroni c
inflation .  1 /

First ,  th e nee d fo r  seigniorag e (i.e. ,  revenue s fro m mone y creation )  a s
th e caus e o f  hig h inflatio n come s acros s mor e clearl y i n hyperinflation s
tha n i n chroni c inflations .  Becaus e th e fisca l  natur e o f  th e inflationar y
proces s i s mor e obvious ,  th e publi c may becom e mor e easil y convince d tha t
closin g th e budge t  defici t  i s  enoug h t o ensur e pric e stability .  2 /  I n th e
cas e o f  Bolivia ,  fo r  instance ,  Tabl e 2  indicate s tha t  th e increas e i n
inflatio n fro m 2 9 percen t  i n 198 1 t o 1,28 1 percen t  i n 198 4 wa s accompanie d
by a  ris e i n seigniorag e fro m 1. 6 percen t  o f  GDP t o 15. 9 percen t  o f  GDP.  I n
contrast ,  i n chronic-inflatio n countries ,  th e relationshi p betwee n inflatio n
and revenu e fro m mone y creatio n i s les s clear ,  whic h may rais e doubt s i n th e
mind s o f  th e publi c a s t o whethe r  a  fisca l  reform--eve n i f  successfull y
implemented--ma y b e enoug h t o hal t  inflation .  3/  I n th e cas e o f  Brazil ,
Tabl e 2  show s ho w seigniorag e a s a  percentag e o f  GDP remaine d basicall y
stabl e throug h th e perio d 1979-85--i t  eve n decline d somewhat--i n spit e o f
th e fac t  tha t  inflatio n increase d four-fold .  Thus ,  give n tha t  i n
hyperinflation s th e sourc e o f  th e inflationar y proces s i s easil y identifie d
and widel y agree d upon ,  th e announcemen t  o f  a  stabilizatio n progra m tha t
include s a  fisca l  refor m shoul d command a  hig h degre e o f  credibility .

The secon d facto r  tha t  may increas e th e credibilit y  o f  a  stabilizatio n
progra m i s tha t  hyperinflatio n bring s abou t  suc h a  chaoti c socia l  an d
economi c environmen t  tha t  th e publi c become s convince d tha t  th e situatio n i s
unsustainable .  Thi s sens e o f  urgenc y i n tacklin g th e proble m i s likel y t o
len d mor e credibilit y  t o a  stabilizatio n program .  I n contrast ,  chroni c
inflatio n countrie s lear n ho w t o liv e wit h hig h inflatio n b y adoptin g
variou s indexatio n mechanisms .  A s emphasize d b y Kigue l  an d Liviata n (1988) ,
an exampl e o f  thi s abilit y  t o adap t  t o chroni c inflatio n ca n b e observe d i n

1/  Thi s issu e shoul d b e distinguishe d fro m th e argumen t  ove r  whethe r  th e
existenc e o f  credibilit y  a t  th e moment  th e progra m i s implemente d i s a
necessar y conditio n fo r  a  successfu l  stabilization ,  whic h i s discusse d late r
i n th e section .

2/  Caga n (1956 )  an d Sargen t  (1982 )  emphasiz e th e nee d t o financ e
expenditure s i n th e difficul t  period s afte r  th e tw o Worl d War s a s th e clea r
caus e o f  th e Europea n hyperinflations .  Kigue l  an d Liviata n (1988 )  emphasiz e
th e cas e o f  Bolivi a discusse d i n th e text .

3/  I n fact ,  th e lac k o f  a  stron g positiv e correlatio n betwee n budge t
deficit s an d inflatio n playe d a n importan t  rol e i n th e polic y discussion s
surroundin g th e heterodox  program s o f  th e 1980' s i n Argentina ,  Brazil ,  an d
Israel .  I t  shoul d b e kept  i n mind ,  however ,  tha t  th e lac k o f  contemporaneou s
correlatio n betwee n budge t  deficit s an d inflatio n doe s no t  mea n tha t  budge t
deficit s may not  b e th e caus e o f  inflation .  A s suggeste d b y Draze n an d
Helpma n (1990) ,  th e relationshi p betwee n budge t  deficit s an d inflatio n wil l
depen d o n ho w th e budge t  defici t  i s  expecte d t o b e close d i n th e future .
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Table 2. Inflation , Revenues , and Seigniorag e in Argentina , Bolivia , and Brazi l

Country

Argentin a

Inflation (percent)

Public sector revenues

(percent of GDP)

Seigniorage (percentage of GDP)

Bolivia

Inflation (percent)
Revenues of central government

(percent of GDP)

Seigniorage (percentage of GDP)

Brazil

Inflation (percent)

Total receipts of general government

(percent of GDP)

Seigniorage (percentage of GDP)

1979

159

29

5.9

20

9.4

1.1

53

28

3.3

1980

101

31

4.8

47

9.6

3.2

83

28

2.0

1981

104

32
3.5

29

9.4

1.6

106

31

2.0

1982

165

28

7.8

133

4.6

12.1

98

34

2.1

1983

344

29

8.6

269

2.6

10.0

142

3 2

2.0

1984

627

31

7.1

1,281

2.6

15.9

197

30

2.7

1985

672

32
6.5

1 1,750

1.3

8.8

227

33
2.7

Source: Digue and Liviatan (1 988)
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th e behavio r  o f  rea l  revenue s fro m taxation .  I n hyperinflations ,  th e
Olivera-Tanz i  effec t  drasticall y reduce s rea l  revenue s fro m taxation .  1 /

As illustrate d b y Tabl e 2  rea l  revenue s i n Bolivi a decline d fro m 9. 4
percent  o f  GDP t o 2. 6 percen t  o f  GDP i n a  three-yea r  perio d (1981-83 )  a s
inflatio n accelerate d fro m 2 9 percen t  t o 26 9 percent .  I n Argentina ,  o n th e
othe r  hand ,  rea l  revenue s actuall y increase d fro m 2 9 percen t  o f  GDP t o 3 2
percent  o f  GDP ove r  th e seven-yea r  perio d (1979-1985 )  durin g whic h inflatio n
increase d fro m 15 9 percen t  t o 67 2 percent .  Th e sudde n an d explosiv e natur e
of  hyperinflation s usuall y implie s tha t  eithe r  thos e mechanism s canno t  b e
create d i n tim e or ,  i f  the y are ,  the y ar e no t  effective .  Fo r  instance ,  i n
1945 Hungar y introduce d a  schem e t o collec t  taxe s i n a  constant-purchasing -
power  uni t  o f  account ,  but  th e experimen t  wa s onl y temporar y successfu l  (se e
Nogar o (1948)) .

I n summary ,  th e ide a i s tha t  th e inabilit y  o f  a n econom y t o cop e wit h a
sudde n an d explosiv e burs t  o f  inflatio n make s a n attemp t  t o stabiliz e mor e
credible .  I n chronic-inflatio n countries ,  th e econom y keep s functionin g i n
spit e o f  hig h inflation ,  whic h make s th e publi c believe--probabl y
correctly--tha t  th e incentive s t o g o throug h a  stabilizatio n progra m ar e no t
as hig h s o that ,  a t  th e slightes t  sig n o f  politica l  o r  socia l  pressures ,  th e
progra m wil l  b e abandoned .  Therefore ,  on e may conside r  a n exercis e tha t
assumes ful l  credibilit y  o n th e par t  o f  th e publi c a s a  reasonabl e firs t
approximatio n t o studyin g stabilizatio n i n episode s o f  hyperinflation .

3.  Matchin g theor y wit h evidenc e

Havin g argue d tha t  th e analytica l  experimen t  undertake n i n Sectio n II I
may b e suite d t o understandin g stabilizatio n program s designe d t o stoppin g
hyperinflations ,  w e no w procee d t o tr y t o matc h th e prediction s o f  th e mode l
wit h th e availabl e evidence .

I f  ful l  credibilit y  i s  assumed ,  th e mode l  predict s tha t  th e stabili -
zatio n progra m shoul d lea d t o a n abrup t  hal t  i n inflatio n a t  negligibl e
costs .  What  doe s th e evidenc e show ? A s regard s th e sudde n an d abrup t  halt
t o inflatio n i n hyperinflations ,  th e evidenc e seem s t o suppor t  rathe r
clearl y thi s contention .  A s Sargen t  (1982) ,  amon g others ,  ha s noted ,  th e
hyperinflatio n i n severa l  Europea n countrie s i n th e 1920' s ende d abruptly .
Afte r  havin g rise n dramaticall y i n th e month s befor e th e stabilizatio n plan s
wer e introduced ,  th e pric e leve l  stabilize d immediatel y i n Austri a

1/  I n hi s pape r  o n th e Europea n hyperinflations ,  Caga n (1956 ,  p .  85) )
alread y emphasize d thi s point .  I n hi s words ,  "a s th e rat e o f  pric e increas e
ros e .. .  th e rea l  valu e o f  whateve r  fund s wer e raise d b y othe r  taxe s
undoubtedl y diminished ,  an d durin g th e late r  stage s o f  hyperinflatio n thes e
fund s must  hav e becom e nearl y worthles s owin g t o delay s i n collectio n them. "
The Olivera-Tanz i  effec t  i s  name d afte r  Oliver a (1967 )  an d Tanz i  (1977) ;  se e
als o Aghevl i  an d Kha n (1978 )  an d Dixi t  (1990) .
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(Septembe r  1922) ,  Hungar y (Marc h 1924) ,  Polan d (Januar y 1924) ,  an d German y
(Novembe r  1923) .  Similarly ,  th e Hungaria n hyperinflatio n ende d abruptl y i n
Augus t  194 6 (Siklo s (1989)) .  Th e sam e i s tru e o f  th e Bolivia n hyper -
inflation ,  wher e inflatio n wa s halte d withi n te n day s o f  th e announcemen t  o f
th e stabilizatio n program ,  o n Septembe r  29 ,  1985 .  1 /  Ther e seem s t o b e
enoug h evidenc e t o conclud e tha t  th e predictio n tha t  inflatio n ca n b e
stoppe d abruptl y ha s bee n observe d i n practice .

The pictur e tha t  emerge s fro m th e outpu t  cost s o f  stoppin g hyper -
inflation s i s les s clear-cut ,  but  th e consensu s seem s t o b e tha t  hyper -
inflation s hav e bee n stoppe d a t  relativel y smal l  costs .  Sargen t  (1982 )
suggest s tha t  althoug h ther e wer e unemploymen t  losse s i n Austria ,  Hungary ,
Poland ,  an d Germany ,  thes e cost s wer e smal l  compare d t o estimate s o f
stoppin g inflatio n i n th e U.S .  circulatin g a t  th e time .  2 /  Sargent' s
(1982 )  suggestion ,  however ,  ha s not  gon e unchallenged .  Garbe r  (1982,  p .  12 )
conclude s tha t  "ther e i s substantia l  evidenc e o f  large-scal e negativ e rea l
effect s i n th e aftermat h o f  th e Germa n hyperinflation. "  Wicke r  (1986 )
argue s tha t  unemploymen t  rate s i n Austria ,  Poland ,  an d Hungar y reache d
substantia l  levels .  I n th e Bolivia n case ,  Kigue l  an d Liviata n (1988 )
sugges t  tha t  th e stabilizatio n di d not  hav e an y discernibl e effec t  o n outpu t
(se e Figur e 5) .  3 /

4.  Ex-ant e versu s ex-pos t  credibilit y

An importan t  discussio n tha t  ha s arise n i n th e contex t  o f  terminatin g
hyperinflation s i s relate d t o th e rol e o f  credibility .  I n th e mode l
presente d i n Sectio n III ,  credibilit y  i s  viewe d a s a n exogenou s event ;
credibilit y  i s  eithe r  presen t  (tha t  is ,  th e publi c perceive s th e reductio n
i n th e rat e o f  devaluatio n a s permanent )  o r  i t  i s  absen t  (th e publi c view s
th e reductio n i n th e rat e o f  devaluatio n a s temporary) .  Th e mode l  therefor e
does not  addres s th e issu e o f  wh y credibilit y  may o r  may not  b e there ,  whic h
i s certainl y a n are a tha t  warrant s furthe r  research .  Mor e pertinen t  t o ou r
discussio n i s th e fac t  tha t  credibilit y  i s  viewe d a s somethin g unrelate d t o
what  wil l  happe n afte r  th e stabilizatio n pla n i s implemented .  Thi s schoo l
of  though t  wil l  b e referre d t o a s "ex-ant e credibility"--a s oppose d t o "ex -
post "  credibility--t o stres s th e fac t  tha t  credibilit y  i s  viewe d a s a  facto r
tha t  must  preced e th e actua l  implementatio n o f  th e plan .  Furthermore ,  th e

1/  Not  al l  attempt s t o sto p hyperinflatio n hav e bee n successfu l
though .  Th e most  notabl e exceptio n i s Greec e afte r  Worl d War  II ,  wher e tw o
attempt s faile d (se e Makine n (1984)) .

2/  Sargen t  (1982 ,  p .  42 )  argue s tha t  "a n implicatio n o f  [th e rationa l
expectations ]  vie w i s tha t  inflatio n ca n b e stoppe d muc h mor e quickl y tha n
advocate s o f  th e "momentum "  vie w hav e indicate d an d tha t  thei r  estimate s o f
th e lengt h o f  tim e an d th e cost s o f  stoppin g inflatio n i n term s o f  foregon e
outpu t  (22 0 billio n o f  GNP fo r  on e percentag e point  i n th e inflatio n rate )
ar e erroneous. "  Th e expressio n "momentum "  vie w refer s t o th e presenc e o f
inflatio n inertia .

3/  Morale s (1988 )  take s a  les s sanguin e view .
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succes s o r  failur e o f  th e pla n hinge s entirel y o n whethe r  credibilit y  i s
ther e o r  not .  Sargent' s (1982 )  pape r  clearl y reflect s thi s position .  Hi s
argumen t  i s basicall y tha t  a  necessar y an d sufficien t  conditio n fo r  a
successfu l  stabilizatio n i s tha t  ther e exis t  a  chang e i n polic y regime ,  i n
th e sens e tha t  ther e mus t  b e a n "abrup t  chang e i n th e continuin g governmen t
policy ,  o r  strategy ,  fo r  settin g deficit s no w an d i n th e futur e tha t  i s
sufficientl y bindin g s o a s t o b e widel y believed "  (p .  42) .  Sargen t  (1982 ,
p.  89 )  conclude s tha t

".. .  th e essentia l  measure s tha t  ende d hyperinflatio n i n eac h o f
Germany,  Austria ,  Hungary ,  an d Polan d were ,  first ,  th e creatio n o f
an independen t  centra l  ban k tha t  wa s legall y committe d t o refus e
th e government' s deman d fo r  additiona l  unsecure d credi t  and ,
secon d a  simultaneou s alteratio n i n th e fisca l  polic y regime...  I n
eac h cas e tha t  w e hav e studied ,  onc e i t  becam e widel y understoo d
tha t  th e governmen t  woul d no t  rel y o n th e centra l  ban k fo r  it s
finances ,  th e inflatio n terminate d an d th e exchange s stabilized. "

Unfortunately ,  becaus e "credibility "  canno t  b e observed ,  Sargent' s
(1982 )  mai n proposition-- a credibl e regim e chang e lead s t o a n abrup t  an d
almos t  costles s sto p i n inflation--canno t  b e tested .  Mor e importantly ,  i t
does no t  provid e an y polic y guidanc e becaus e i t  canno t  b e establishe d a
prior i  ho w credibl e announcement s wil l  be .

I n contras t  t o Sargent' s (1982 )  position ,  i t  ha s bee n argue d b y
Dornbusc h (1988 )  an d Sach s (1986 ,  1987 )  tha t  credibilit y  i s  neithe r  a
necessar y no r  a  sufficien t  conditio n fo r  a  successfu l  stabilization .  I n
thi s section ,  w e dea l  wit h th e notio n tha t  credibilit y  i s  no t  a  necessar y
condition .  1 /

The vie w o f  Dornbusc h an d Sach s wil l  b e referre d t o a s "ex-post "
credibility,  becaus e i t  emphasize s th e fac t  that ,  i n stoppin g
hyperinflations ,  credibilit y  ca n b e establishe d afte r  th e progra m ha s bee n
implemented .  Dornbusc h (1988 ,  p .  410 )  argue s tha t

".. .  th e centra l  weaknes s o f  th e Sargen t  positio n i s t o presen t
"credibility "  a s som e objective ,  unquestionabl e fact--a s i f
passin g a  budge t  la w o r  institutin g a n independen t  centra l  ban k i s
by itsel f  enoug h t o ensur e tha t  thes e institution s wil l  i n fac t
become wha t  the y represen t  o n paper.. .  We argu e tha t  exchang e rat e
and interes t  rat e polic y i n th e transitio n hav e traditionall y
forme d th e vehicl e fo r  establishin g tha t  credibilit y  b y a  d e fact o
stabilization .  D e fact o stabilizatio n i n tur n pay s a n immediat e
dividen d vi a th e recover y o f  th e rea l  ta x yield ,  thereb y creatin g
th e potentia l  fo r  a  virtuou s cycle. "

1/  Tha t  credibilit y  i s  no t  a  sufficien t  conditio n wil l  b e deal t  wit h i n
Sectio n VI ,  wher e th e effect s o f  inflatio n inerti a arisin g fro m backwar d
indexatio n wil l  b e discussed .
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Sachs (1986 )  argue s tha t  tw o piece s o f  evidenc e suppor t  th e
propositio n that ,  i n th e successfu l  Bolivia n stabilization ,  pric e
stabilizatio n precede d th e credibilit y  o f  th e progra m by  severa l  months .
First ,  interes t  rate s o n peso-denominate d loan s remaine d muc h highe r  tha n
comparabl e dollar-denominate d loa n rate s i n th e month s afte r  th e
stabilization .  Second ,  rea l  mone y balance s recovere d onl y graduall y afte r
inflatio n ha d bee n stopped .  Whil e Sach s (1986 )  stresse s tha t  a  fundamenta l
chang e i n fisca l  polic y i s neede d fo r  th e progra m t o b e sustainabl e i n th e
lon g run--alon g th e line s o f  Sargen t  (1982)--Sach s (1986 )  view s th e
exchange-rat e peggin g o r  stabilizatio n a s th e ke y featur e o f  th e progra m i n
th e shor t  run .  Th e differenc e wit h chronic-inflatio n countries ,  i n Sachs' s
(1986 )  view ,  i s tha t  becaus e o f  backwar d indexatio n o r  staggered-pric e
contracts ,  immediat e disinflatio n doe s no t  resul t  fro m fixin g th e exchang e
rate ,  a s i n Chil e durin g 1979-81 .

Anothe r  importan t  differenc e betwee n Dornbusc h an d Sachs ,  o n th e on e
hand ,  an d Sargent ,  o n th e other ,  i s  tha t  whil e Sargen t  doe s no t  believ e tha t
th e presenc e o f  inflatio n inerti a shoul d preven t  a n econom y tha t  undertake s
a credibl e an d fundamenta l  chang e i n regim e fro m achievin g a  costles s
disinflatio n withou t  an y costs ,  bot h Dornbusc h an d Sach s vie w th e
eliminatio n o f  inerti a throug h hyperinflatio n a s th e ke y featur e tha t  allow s
disinflatio n withou t  majo r  costs .

V.  Temporar y Reductio n i n th e Devaluatio n Rat e

Thi s sectio n examine s th e effect s o f  a  temporar y reductio n i n th e rat e
of  devaluation .  Th e wa y i n whic h w e wis h t o interpre t  thi s experimen t  i s a s
i f  th e governmen t  announce d a  permanen t  reductio n i n th e rat e o f  devalua -
tion ,  bu t  th e publi c believe d tha t  th e stabilizatio n wil l  b e eventuall y
abandoned .  1 /  Suppos e tha t  initiall y  (tha t  is ,  prio r  t o tim e 0 ) ,  th e rat e
of  devaluatio n i s eh  an d i s expecte d t o remai n a t  tha t  leve l  forever .  A t
tim e 0 ,  policymaker s announc e th e followin g policy :

1/  I t  shoul d b e sai d a t  th e outse t  tha t  ther e i s n o theor y o f  credibilit y
i n th e model .  Th e lac k o f  credibility--th e fac t  tha t  th e publi c doe s not
believ e tha t  th e reductio n i n th e rat e o f  devaluatio n wil l  las t
indefinitely--i s take n a s exogenous .  Therefore ,  th e purpos e o f  th e mode l  i s
t o sho w th e effect s o f  lac k o f  credibility ,  rathe r  tha n t o explai n ho w i t  i s
generated .  However ,  i t  ca n b e argue d tha t  th e credibilit y  enjoye d b y a
progra m ha s a n exogenou s componen t  i n th e sens e that ,  first ,  th e memor y o f
many previou s faile d attempt s influence s th e expectation s o f  ho w successfu l
th e ne w progra m wil l  be ,  and ,  second ,  credibilit y  i s  heavil y influence d b y
measure s tha t  accompan y th e reductio n i n th e inflatio n rat e an d thu s mak e
more credibl e th e government' s commitment .  T o th e exten t  tha t  thi s
exogenou s componen t  o f  credibilit y  play s a n importan t  role--a s oppose d t o
credibilit y  tha t  may b e gaine d o r  los t  afte r  th e progra m ha s bee n
implemented--th e mode l  shoul d provid e a  usefu l  benchmark .
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(16a )  e t  =  e^ ,  fo r  0  <  t  <  T ,

(16b )  e t  =  e h ,  fo r  t  >  T ,

wher e T> 0 an d €^>e^ .  Th e rat e o f  devaluatio n i s reduce d a t  tim e 0  bu t
increase s bac k t o it s origina l  leve l  a t  tim e T .

The lowe r  rat e o f  devaluatio n durin g th e perio d [0,T)--hereafte r
referre d t o a s th e "transition"--implies ,  b y th e assumptio n o f  perfec t
capita l  mobilit y  (10) ,  tha t  th e pat h o f  th e nomina l  interes t  rat e i s give n
by

(17a )  i t  =  r  +  e i ,  fo r  0  <  t  <  T ,

(17b )  i r  =  r  +  6 h,  fo r  t  >  T .

Sinc e th e nomina l  interes t  rat e i s time-invarian t  (tha t  is ,  it s  tim e
derivativ e i s  zero) ,  th e first-orde r  conditio n (6 )  indicate s tha t
consumptio n o f  trade d good s i s time-invariant ,  eve n thoug h it s leve l  ma y
change .  Becaus e th e nomina l  interes t  rat e i s lowe r  durin g th e transitio n
tha n i t  i s  afte r  T ,  equatio n (6 )  show s tha t  consumptio n o f  trade d good s i s
highe r  durin g th e transitio n tha n afterward s (recal l  tha t  A  doe s no t  chang e
at  T ) .  Th e reaso n i s tha t  th e effectiv e pric e o f  consumptio n i s lowe r
durin g th e transition .  Becaus e th e resourc e constrain t  (14 )  mus t  b e
satisfie d fo r  an y equilibriu m path ,  consumptio n o f  trade d good s durin g th e
transitio n wil l  b e abov e initia l  permanent  incom e o f  trade d goods ,  whil e
consumptio n o f  trade d good s afte r  T  wil l  b e belo w initia l  permanen t  incom e
of  trade d goods .  1 /  Otherwise ,  th e resourc e constrain t  woul d b e
violated .  2 /

The pat h o f  consumptio n o f  trade d good s i s illustrate d i n Figur e 14 ,
Panel  A .  Th e curren t  accoun t  path ,  whic h follow s fro m th e consumptio n pat h
jus t  describe d an d equatio n (15) ,  i s  illustrate d i n Figur e 14 ,  Pane l  B .  A t
tim e 0 ,  th e curren t  accoun t  jump s int o defici t  becaus e o f  th e sudde n
increas e i n consumptio n o f  trade d goods .  Durin g th e transition--that  is ,
betwee n tim e 0  an d tim e T- -  th e curren t  accoun t  deteriorates .  Althoug h th e
gap betwee n consumptio n o f  trade d good s an d th e (constant )  flo w endowmen t  o f
trade d good s remain s constant ,  interes t  incom e o n net  foreig n asset s declin e
throughou t  thi s period .  At  tim e T ,  th e curren t  accoun t  jump s int o balance .

1/  Initia l  permanent  incom e i s give n b y y*+rbQ .
2/  A n explici t  solutio n fo r  th e consumptio n pat h ca n b e derive d alon g th e

line s o f  Calv o an d Veg h (1990b) .
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Figur e 14 ,  Pane l  C ,  illustrate s th e tim e pat h o f  inflatio n o f  hom e
good s tha t  result s fro m a  non-credibl e reductio n i n th e devaluatio n rate .
1/  Ther e ar e tw o effect s o n th e inflatio n rat e o n impact .  Th e firs t  i s
th e effec t  o f  th e lowe r  rat e o f  devaluatio n tha t  tend s t o lowe r  th e
inflatio n rate .  Th e secon d i s th e increas e i n aggregat e deman d (not e fro m
equatio n (6 )  that ,  sinc e e  i s give n o n impact ,  th e increas e i n consumptio n
of  trade d good s mus t  b e accompanie d b y a  correspondin g increas e i n
consumptio n o f  hom e goods) ,  whic h tend s t o increas e inflation .  I n th e
absenc e o f  th e aggregat e deman d effect ,  inflatio n woul d fal l  one-to-on e wit h
th e rat e o f  devaluation .  However ,  becaus e o f  th e aggregat e deman d effect ,
th e rat e o f  inflatio n fall s  b y les s tha n th e rat e o f  devaluatio n an d coul d
eve n increase .  Inflatio n fall s ove r  tim e a t  th e beginnin g o f  th e progra m
but  late r  begin s t o ris e i n anticipatio n o f  th e expecte d futur e inflation .

Panel  D  i n Figur e 1 4 illustrate s th e behavio r  o f  th e rea l  exchang e
rate .  Th e rea l  exchang e rat e fall s  durin g th e transition ,  becaus e th e
inflatio n rat e o f  hom e good s i s alway s abov e th e rat e o f  devaluation .  A t
tim e T ,  whe n th e rat e o f  devaluatio n increase s bac k t o it s origina l  level ,
th e rea l  exchang e rat e begin s t o depreciate .

The inflatio n rat e o f  th e econom y i s a  weighte d averag e o f  th e
inflatio n rat e o f  trade d goods ,  € ,  an d th e rat e o f  inflatio n o f  hom e goods ,
7T,  th e weight s dependin g o n th e weigh t  o f  trade d an d hom e good s i n th e
utilit y  function .  Therefore ,  th e inflatio n rat e decrease s durin g th e firs t
phas e o f  th e transitio n an d rise s later .  Th e inflatio n rat e fall s  mor e o n
impac t  tha n th e inflatio n o f  hom e good s doe s because ,  b y definition ,  th e
inflatio n o f  tradabl e good s fall s one-by-on e wit h th e rat e o f  devaluation .
At  T  th e inflatio n rat e wil l  jum p upward s du e t o th e increas e i n th e rat e o f
devaluation .  A s explaine d i n Calv o an d Veg h (1991) ,  th e lowe r  i s T  (tha t
is ,  th e les s credibl e i s th e stabilizatio n program) ,  th e smalle r  i s  th e fal l
i n th e inflatio n rat e o f  hom e goods .  Therefore ,  i f  a  progra m ha s almos t  n o
credibility ,  th e mode l  woul d predic t  tha t  inflatio n o f  hom e good s remain s
basicall y unchanged ,  o r  i t  coul d eve n increase .  However ,  th e inflatio n rat e
of  tradabl e good s alway s fall s one-for-on e wit h th e rat e o f  devaluation .
Therefore ,  th e fal l  i n th e averag e inflatio n rat e wil l  depen d bot h o n th e
credibilit y  o f  th e progra m an d o n th e degre e o f  opennes s o f  th e economy .

Conside r  no w th e tim e pat h o f  consumptio n o f  hom e good s illustrate d i n
Figur e 14 ,  Pane l  E .  O n impact ,  a s alread y noted ,  consumptio n o f  hom e good s
increase s a s follow s fro m equatio n (6 )  an d th e increas e i n c* .  Intuitively ,
sinc e th e relativ e pric e o f  hom e good s i n term s o f  trade d good s ha s not
changed ,  th e consume r  want s t o kee p th e rati o o f  consumptio n o f  th e tw o

1/  Fo r  a  forma l  derivation ,  se e Calv o an d Veg h (1991) .
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Figure 14
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good s constant .  1 /  Becaus e th e rea l  exchang e rat e appreciate s durin g th e
transition ,  consumptio n o f  hom e good s fall s durin g th e transition .  Th e
reaso n i s tha t  th e appreciatio n o f  th e rea l  exchang e rat e implie s tha t  hom e
good s becom e mor e expensiv e relativ e t o trade d goods .  Therefore ,  consump -
tio n o f  hom e good s must  decreas e relativ e t o consumptio n o f  trade d goods- -
whic h remain s constant .  I f  T  i s larg e enough ,  th e econom y enter s int o
recessio n (i.e. ,  outpu t  fall s  belo w it s full-employmen t  level )  befor e th e
pla n i s expecte d t o b e discontinued .  Fo r  a  smal l  T ,  outpu t  wil l  remai n
abov e it s full-employmen t  leve l  durin g al l  o f  th e transition .  A t  tim e T ,
consumptio n o f  hom e good s jump s downward s becaus e consumptio n o f  trade d
good s jump s downwards .  Afte r  T ,  th e rea l  exchang e rat e depreciate s an d
therefor e consumptio n o f  hom e good s increases .

Conside r  no w th e tim e pat h o f  th e domesti c rea l  interes t  rat e (tha t  is ,
r d=i-7r) ,  whic h i s illustrate d i n Figur e 14 ,  Pane l  F .  Th e inflatio n rat e o f
home good s fall s b y les s o n impac t  tha n th e nomina l  interes t  rat e does ;
therefore ,  th e domesti c rea l  interes t  rat e fall s  o n impact .  Durin g th e
transition ,  th e domesti c rea l  interes t  rat e stay s belo w it s initia l  level ,
decreasin g a t  firs t  an d risin g later .  A t  tim e T ,  th e domesti c rea l  interest
rat e jump s upward s du e t o th e sudde n increas e i n th e nomina l  interes t  rate .
The domesti c rea l  interes t  rat e fall s  afterward s toward s it s unchange d
steady-stat e value ,  give n tha t  inflatio n increases .

As suggeste d earlier ,  w e wis h t o interpre t  a  temporar y reductio n i n th e
rat e o f  devaluatio n a s resultin g fro m lac k o f  credibilit y  i n th e program .
I f  policymaker s announc e a t  tim e 0  tha t  th e rat e o f  devaluatio n wil l  b e
permanentl y reduced ,  but  th e publi c believe s tha t  a t  tim e T  th e devaluatio n
rat e wil l  g o bac k t o it s initia l  highe r  level ,  th e sam e dynamic s a s thos e
jus t  studie d obtain .  Moreover ,  th e dynamic s durin g th e transitio n d o no t
depen d o n wha t  policymaker s actuall y d o whe n tim e T  arrives .  Pu t
differently ,  th e rea l  effect s durin g th e transitio n d o not  depen d o n th e
ultimat e succes s o r  failur e o f  th e program ;  tha t  is ,  o n whethe r  policymaker s
actuall y increas e th e rat e o f  devaluatio n whe n tim e T  arrives--thu s
validatin g th e belief s hel d b y th e public--o r  stic k t o th e anti-inflationar y
policy .  I n fact ,  onl y nomina l  variable s wil l  b e affecte d if ,  whe n tim e T
arrives ,  policymaker s decid e t o stic k t o th e lowe r  rat e o f  devaluatio n an d
th e publi c no w believe s tha t  th e lowe r  rat e o f  devaluatio n wil l  las t
forever .  A s show n i n Calv o an d Veg h (1990a) ,  i f  th e rat e o f  devaluatio n i s
kep t  a t  € ^  a t  tim e T ,  inflatio n o f  non-tradable s fall s  b y th e amount  c  - e ,
and the n increase s toward s ê .  2 /

1/  Th e initia l  expansio n i n th e home-good s secto r  woul d als o occu r  eve n
i f  th e expansio n i n th e traded-good s secto r  i s prevente d by ,  say ,  th e
presenc e o f  bindin g quota s o r  capita l  control s (se e Calv o an d Veg h (1991)) .
Therefore ,  th e increas e i n traded-good s consumptio n i s not  a  necessar y
conditio n fo r  a n expansio n i n th e home-good s t o occur.

2/  I n othe r  words ,  a  permanen t  chang e i n th e devaluatio n rat e i s
everywher e superneutral ;  tha t  is ,  i t  onl y affect s nomina l  variable s eve n i f
th e chang e happen s whe n th e syste m i s outsid e th e steady-state .
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To summarize ,  th e mai n prediction s o f  th e mode l  regardin g a  non -
credibl e stabilizatio n attemp t  ar e th e following :

a.  Th e inflatio n rat e fall s  a t  th e beginnin g o f  th e program ,  continue s
t o declin e fo r  a  while ,  an d the n increase s bac k t o it s origina l  level .  I f
credibilit y  i s  ver y low ,  however ,  inflatio n o f  hom e good s may g o u p o n
impact .

b.  Th e rea l  exchang e rat e goe s throug h a  stead y appreciatio n
throughou t  th e progra m an d depreciate s afterwards ;

c.  Th e curren t  accoun t  goe s int o defici t  a t  th e beginnin g o f  th e
program ,  continue s t o deteriorat e durin g th e program ,  an d improve s
afterwards ;

d.  Ther e i s a  boo m i n th e home-good s secto r  a t  th e beginnin g o f  th e
program .  Toward s th e en d o f  th e program ,  th e econom y enter s int o recession .
The recessio n ma y occu r  befor e th e progra m i s discontinue d o r  at  th e tim e i t
i s  discontinued .

e.  Th e domesti c rea l  interes t  rat e fall s  abruptl y a t  th e beginnin g o f
th e program ,  remain s belo w it s origina l  valu e throughou t  th e transition ,  an d
increase s sharpl y a t  th e en d o f  th e program .

We ca n no w compar e th e prediction s o f  th e mode l  wit h stylize d fact s
concernin g stabilizations .  Th e result s res t  o n th e assumptio n tha t  th e
progra m i s no t  credible .  A s argue d earlier ,  stabilizatio n attempt s i n
chronic-inflatio n countrie s ar e likel y t o suffe r  fro m lac k o f  credibility .
As Diaz-Alejandr o (1981 )  pu t  it ,

".. .  A  plausibl e hypothesi s i s that ,  ceteri s paribus ,  th e longe r
th e histor y o f  faile d stabilizatio n plans ,  th e smalle r  th e chance s
of  succes s (and/o r  th e greate r  th e cost s o f  success )  o f  an y ne w
plan .  Beside s readin g dail y newspapers ,  economi c agent s carr y i n
thei r  head s a n economi c histor y inducin g the m t o discoun t  an y
clai m tha t  'inflatio n wil l  b e dow n t o zer o withi n a  year, '
regardles s o f  ho w fiercel y thos e claim s ar e backe d up. "

The evidenc e summarize d i n Sectio n II I  i s  consisten t  wit h th e firs t
fou r  prediction s o f  th e model .  Conside r  a s a n exampl e th e "tablita "  i n
Argentin a (Figur e 8 ) .  Th e progra m wa s announce d o n Decembe r  20 ,  1978 .
Inflatio n actuall y increase d i n th e beginnin g o f  th e program ,  an d decrease d
thereafte r  (Figur e 8) .  GDP gre w a t  th e beginnin g o f  th e progra m an d bega n
t o fal l  toward s th e end .  Th e rea l  exchang e rat e appreciate d throughou t  th e
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progra m an d depreciate d thereafter .  1 /  Th e trad e accoun t  deteriorate d
throughou t  th e progra m afte r  improvin g briefl y a t  th e beginning .  I t  shoul d
be note d tha t  thes e stylize d fact s are ,  accordin g t o Kigue l  an d Liviata n
(1990) ,  independen t  o f  whethe r  th e progra m ultimatel y prove d t o b e
successfu l  o r  not .  Thi s i s consisten t  wit h th e prediction s o f  th e mode l
since ,  a s argue d above ,  th e dynamic s durin g th e transitio n d o not  depen d o n
th e eventua l  decisio n o f  policymaker s t o eithe r  validat e th e expectation s o f
a retur n o  hig h inflatio n o r  t o stic k t o th e disinflationar y policy .

The prediction s o f  th e mode l  wit h respec t  t o th e behavio r  o f  th e rea l
interes t  rat e see m t o hol d fo r  th e Souther n Con e program s but  no t  fo r  th e
res t  o f  th e programs .  Fo r  th e cas e o f  th e Uruguaya n "tablita" ,  Figur e 1 0
shows tha t  th e rea l  interes t  rat e fel l  i n th e firs t  tw o quarter s o f  th e
progra m an d bega n t o increas e thereafter ,  whic h i s consisten t  wit h th e
predictio n o f  th e mode l  (se e Figur e 14 ,  Pane l  F ) .

VI .  Polic y Implication s an d Conclusion s

The analysi s o f  th e previou s section s ha s provide d a  conceptua l
framewor k tha t  shoul d prov e usefu l  i n understandin g exchang e rate-base d
stabilizations .  We no w tur n t o th e mai n message s an d polic y implication s o f
th e analysis .  Th e mos t  obviou s lesso n i s th e importanc e o f  credibilit y  i n
an exchang e rate-base d stabilizatio n program .  Eve n th e bes t  conceive d
progra m i s boun d t o fai l  i f  th e publi c i s no t  convince d tha t  policymaker s
wil l  stic k t o th e lowe r  rat e o f  devaluation ,  sinc e lac k o f  credibilit y  may
become a  self-fulfillin g prophecy .  Th e reaso n i s tha t  th e les s credibl e i s
th e program ,  th e smalle r  i s  th e fal l  i n th e inflatio n rat e o f  hom e goods--i t
coul d eve n increase--an d th e mor e pronounce d ar e th e rea l  effects .  Th e lac k
of  respons e o f  inflatio n o f  hom e good s t o th e reductio n i n th e rat e o f
devaluatio n result s i n a  substantia l  rea l  exchang e rat e appreciation ,  whic h
i n tur n fuel s speculatio n tha t  th e nomina l  exchang e rat e targe t  i s no t
sustainable .  Th e resultin g balance-of-payment s crisi s mark s th e en d o f  th e
program .

Naturally ,  credibilit y  canno t  b e legislate d an d ther e i s n o obviou s wa y
i n whic h credibilit y  ca n b e achieve d overnight .  Furthermore ,  i n countrie s
tha t  hav e a  histor y o f  faile d stabilizatio n attempts ,  histor y wil l  certainl y
weig h heavil y agains t  th e succes s o f  an y ne w program .  Credibilit y  ca n
certainl y b e helped ,  however ,  b y providin g clea r  signals ,  especiall y o n th e
fisca l  side .  Specifically ,  th e fisca l  adjustmen t  tha t  i s  usuall y par t  o f
th e stabilizatio n pla n shoul d b e viewe d b y th e publi c a s permanent .  I f  th e
budge t  i s balance d b y mean s o f  measure s tha t  th e publi c perceive s a s bein g

1/  I t  shoul d b e note d tha t  th e rea l  exchang e rat e illustrate d i n Figure s
5 throug h 1 3 may no t  coincid e exactl y wit h th e definitio n o f  th e rea l
exchang e rat e use d i n th e model .  I n general ,  however ,  differen t  definition s
of  th e rea l  exchang e rat e durin g stabilizatio n program s exhibi t  simila r
behavior .
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temporary ,  th e anticipatio n o f  th e reversa l  o f  suc h measure s i s probabl y
enoug h t o mak e th e pla n fail .  I t  may als o b e useful ,  a s i n th e Mexica n
case ,  t o carr y ou t  th e fisca l  adjustmen t  befor e th e anti-inflationar y pla n
i s put  int o place ,  becaus e i t  may giv e policymaker s a  chanc e o f  establishin g
credibility .  Institutiona l  changes ,  suc h a s providin g mor e independenc e t o
th e Centra l  Bank ,  may als o hel p i n renderin g th e progra m mor e credible .

Even i f  i t  i s  full y  credible ,  a n exchang e rate-base d stabilizatio n wil l
provok e a  recessio n an d inflatio n wil l  b e slo w t o com e dow n I f  ther e i s
widesprea d backwar d indexatio n tha t  cause s th e inflatio n rat e t o b e sticky ,
as show n b y Calv o an d Veg h (1991).1 /  Thus ,  backwar d indexatio n may rende r
ver y costl y a  full y  credibl e stabilizatio n attempt .  Th e us e o f  pric e an d
wage control s ha s usuall y bee n advocate d o n th e belie f  tha t  i t  woul d hel p
fightin g inflatio n Inertia .  Thi s wa s undoubtedl y a  ke y motivatio n i n th e
heterodo x program s o f  th e mid-80' s discusse d above .  Th e jur y i s stil l  ou t
as regard s th e effectivenes s o f  suc h controls .  I t  ha s bee n argue d tha t
imposin g pric e control s may contribut e t o makin g th e progra m mor e credible .
Edward s (1990 )  attribute s th e relativ e eas e wit h whic h Mexic o brough t  dow n
inflatio n beginnin g i n 1988--a s compare d t o th e Chilea n case--t o th e
presenc e o f  pric e an d wag e controls .  However ,  th e short-ru n benefit s o f
pric e an d wag e control s may b e mor e tha n offse t  b y th e resultin g distortio n
of  relativ e price s an d problem s wit h th e "flexibilization "  stag e (i.e. ,  th e
issu e o f  "when "  an d "how "  t o remov e controls) .  To o earl y a  remova l  o f  pric e
control s may unleas h th e sam e credibilit y  o r  inerti a problem s tha t  suc h
control s wer e suppose d t o addres s i n th e firs t  place .  To o lat e a  remova l
may resul t  i n highl y distorte d relativ e price s wit h th e ensuin g rea l  costs .

I t  seem s fai r  t o conclud e that ,  followin g a n initia l  euphori a a s a
resul t  o f  th e succes s o f  th e Israel i  an d (thoug h short-lived )  o f  th e Austra l
plan ,  th e us e o f  pric e an d wag e control s ha s bee n pu t  onc e agai n int o
perspective .  The y may certainl y hel p i n combattin g Inertia  element s a t  th e
beginnin g o f  a  program ,  bu t  thes e benefit s shoul d b e weighe d agains t  th e
cost s i n term s o f  distorte d relativ e price s an d th e risk s associate d wit h
th e "flexibilization "  stage .  Mor e fundamentally ,  though ,  th e us e o f  pric e
and wag e control s doe s no t  see m t o alte r  th e dynami c adjustmen t  o f  a n
economy t o a n exchange-rate-base d stabilization :  bot h orthodo x an d heterodo x
plan s hav e share d simila r  characteristics ,  a s discusse d i n Sectio n II .  Thi s
suggest s tha t  pric e an d wag e control s canno t  solv e th e underlyin g
fundamenta l  problem s relatin g t o lac k o f  credibility .  Th e cas e o f  Israe l
has bee n particularl y revealin g becaus e th e recessio n a t  a  lat e stag e i n th e
progra m coul d not  b e avoide d i n spit e o f  bein g a  highl y successfu l  heterodo x
program .  Thus ,  on e i s lef t  wit h th e impressio n tha t  eve n i f  on e wer e t o
agre e tha t  pric e an d wag e control s ar e a  goo d polic y measure--whic h i n

1/  Pazo s (1972 )  an d Dornbusc h an d Simonse n (1987 )  discus s th e notio n o f
inflatio n inerti a arisin g fro m backwar d indexation .  Barbos a an d McNeli s
(1990 )  provid e empirica l  evidenc e linkin g th e wag e indexin g syste m wit h
increasin g inerti a i n th e inflationar y proces s i n Brazil .  Edward s (1990 )
discusse s th e rol e o f  backwar d indexatio n i n Chile .
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itsel f  i s  arguable--th e benefit s fro m imposin g the m ha s probabl y bee n
overstated .  Rathe r  tha n resortin g t o pric e controls ,  th e best  hop e i s
probabl y t o b e abl e t o switc h fro m backward-lookin g t o forward-lookin g
indexation ;  tha t  is ,  t o adjus t  wage s a t  th e beginnin g o f  th e progra m
accordin g t o expecte d inflation ,  rathe r  tha n loo k t o th e past .

Unfortunately ,  eve n i f  th e proble m o f  backwar d indexatio n doe s no t
arise ,  th e roa d t o pric e stabilit y  may prov e t o b e ver y bump y i n th e
presenc e o f  lac k o f  credibility .  Th e mode l  suggest s tha t  undesirabl e
outcome s may no t  necessaril y  reflec t  th e fac t  tha t  th e progra m ha s bee n
badl y designe d but  simpl y tha t  i t  i s  non-credible .  Althoug h th e mode l  doe s
not  captur e th e presenc e o f  ris k premi a i n nomina l  interes t  rates ,  a  larg e
divergenc e betwee n domesti c nomina l  interes t  rate s an d worl d nomina l
interes t  rate s plu s th e rat e o f  devaluatio n i s probabl y a  clea r  indicatio n
tha t  th e progra m i s collapsing .  Th e mode l  suggest s tha t  th e cos t  o f
embarkin g o n a  stabilizatio n progra m tha t  i s likel y t o b e highl y non -
credibl e may b e substantial .

The mai n messag e o f  th e analysi s i s tha t  exchang e rate-base d
stabilizatio n i s a  risk y proposition :  i f  i t  i s  full y  credible ,  th e payof f
may b e instantaneous ;  i f  i t  i s  highl y non-credible ,  rea l  effect s may b e
substantial .  Therefore ,  th e evaluatio n o f  ho w credibl e a  progra m wil l  b e i s
critica l  unde r  exchang e rate-base d stabilization .  I n contrast ,  th e effect s
of  lac k o f  credibilit y  unde r  money-base d stabilization s (i.e. ,  stabilizatio n
program s base d o n th e contro l  o f  th e rat e o f  growt h o f  th e mone y supply )  ar e
markedl y different .  A s suggeste d i n Calv o an d Veg h (1990a) ,  lac k o f
credibilit y  unde r  money-base d stabilizatio n i s muc h les s dramati c tha n unde r
exchang e rate-base d stabilization .  A  full y credibl e money-base d progra m
wil l  reduc e inflatio n a t  th e cos t  o f  a n initia l  recession .  A  non-credibl e
money-base d stabilizatio n pla n reduce s inflatio n b y less ,  but  th e recessio n
i s als o les s pronounced .  I n othe r  words ,  lac k o f  credibilit y  get s reflecte d
on bot h smalle r  gain s an d costs .  Thi s suggest s tha t  i n th e presenc e o f  a
highl y skeptica l  public ,  money-base d stabilizatio n may b e preferable .

I n conclusion ,  a  unifie d theoretica l  framewor k ha s bee n use d t o
interpre t  th e mai n stylize d fact s associate d wit h stoppin g bot h
hyperinflatio n an d inflatio n i n chronic-inflatio n countries .  Th e mode l
predict s that ,  i n th e absenc e o f  backwar d indexation ,  a  credibl e
stabilizatio n progra m shoul d sto p inflatio n abruptl y wit h n o rea l  effects .
Thi s experimen t  wa s take n a s a  reasonabl e firs t  approximatio n t o a  hyper -
inflationar y situation .  Whil e th e evidenc e regardin g th e outpu t  cost s o f
stoppin g hyperinflatio n i s a  matte r  o f  controversy ,  i t  i s  generall y agree d
tha t  inflatio n ha s i n fac t  bee n stoppe d suddenl y wit h n o majo r  costs .
Furthermore ,  i n th e absenc e o f  backwar d indexation-- a reasonabl e assumptio n
i n hyperinflation--i t  i s  no t  obvious ,  fro m a n analytica l  poin t  o f  view ,  ho w
a recessio n woul d b e generate d b y a n exchange-rate-base d stabilization .  A s
th e analysi s make s clear ,  ther e ar e expansionary ,  rathe r  the n recessionary ,
force s tha t  com e int o play .
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A non-credibl e reductio n i n th e rat e o f  devaluatio n ha s bee n use d t o
interpre t  stabilizatio n i n chronic-inflatio n countries .  Th e mode l  predict s
a boom-recessio n cycl e i n th e hom e good s sector ,  a  curren t  accoun t  deficit ,
and real-exchange-rat e appreciation .  Thi s i s consisten t  wit h th e stylize d
facts .  Th e mode l  als o predict s a  fal l  i n domesti c rea l  interes t  rate s upo n
implementatio n o f  th e program .  Thi s predictio n i s born e ou t  i n som e
episode s (i.e. ,  th e Southern-Con e stabilizatio n programs) ,  bu t  i n other s
rea l  interes t  rate s hav e risen .

The mode l  use d i n thi s paper ,  du e t o Calv o an d Veg h (1990a,b) ,  woul d
see m t o offe r  a  reasonabl y goo d descriptio n o f  realit y an d shoul d prov e
usefu l  a s a  benchmar k fo r  understandin g stabilizatio n programs .  Naturally ,
many issue s remai n t o b e furthe r  analyzed ,  but ,  i n ou r  view ,  tw o stan d out .

First ,  th e behavio r  o f  rea l  interes t  rate s ha s usuall y bee n neglecte d
i n th e literature .  However ,  thi s i s a  ke y issu e i n practice .  Th e fac t  tha t
i t  seem s har d t o generat e hig h rea l  interes t  rate s i n model s o f  th e typ e
studie d i n thi s pape r  onl y add s t o th e analytica l  puzzle .

Second ,  th e rol e o f  credibilit y  need s t o b e endogeneized .  Th e mode l
analyze d i n th e pape r  take s th e existenc e o f  credibility ,  o r  th e lac k
thereof ,  a s exogenou s t o th e model .  A s lon g a s credibilit y  ha s a n exogenou s
component--given ,  fo r  instance ,  b y pas t  experiences--th e thrus t  o f  th e mode l
shoul d not  change .  Common sens e suggests ,  however ,  tha t  credibilit y  i s
gaine d o r  los t  a s a  progra m evolves .  Sach s (1986 )  ha s mad e th e argumen t
tha t  i n th e Bolivia n hyperinflation ,  stabilizatio n precede d th e gai n o f
credibility .  Th e larg e appreciatio n o f  th e rea l  exchang e rat e i n th e
Souther n Con e program s generate d los s o f  credibilit y  i n tha t  i t  wa s
perceive d a s a  signa l  o f  th e unsustainabilit y  o f  th e program .  I n th e mode l
analyze d i n thi s paper ,  rea l  exchang e appreciatio n i s a  consequenc e o f  a n
initia l  lac k o f  credibility .  I f  th e rea l  exchang e appreciatio n were ,  i n
addition ,  t o caus e a n "endogenous "  los s o f  credibilit y  alon g th e way ,  th e
failur e o f  th e progra m woul d becom e a  self-fulfillin g prophecy .  Thi s point
illustrate s th e importanc e o f  modellin g credibilit y  t o bette r  understan d
actua l  episodes ,  sinc e experienc e suggest s ho w critica l  credibilit y  i s  t o
understandin g th e inflationar y proces s an d stabilization .
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