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Abgract

We andyse the process of mean reverson towards purchasing power paity (PPP) for a
sample of Adan countries around the 1997 crigs. It is found that appreciation reative to
PPP is evident prior to the 1997 crash period. Correction occurs from 1997 onwards, a
period maked by extreme movements in exchange rates with both gppreciation and
depreciation relative to the PPP rate over rdatively short periods. The key result of this
paper is that dthough reverson towards PPP is gpparent for mean, though not datidticaly
dgnificant, it is dear that there is a subgtantid, datidticdly dgnificant change in variance
from 1997 onwads This result has implications both for economic moddling of crash
periods and for appropriate choice of datistica tests.

Acknowl edgements

Our thanks for the comments provided by participarts at the 28" Annua Conference of
Economigs @ La Trobe Universty, Mebourne and the 12th Annud Audrdagan
Finance & Banking Conference, Sydney.



1. I ntroduction

Recent examination of the causes of the Asan currency criss highlights the
complex nature of exchange rae movements. The Internationd Mongtay Fund (1997,
19983, 1998b) has dressad no less than five mgor features of the criss high volumes of
“unproductive’ cgpitd inflows, low vyidds dsewhere pushing funds into the region,
shortcomings and inconsgencies in domestic macroeconomic and exchange rae policies,
vaious dructura weeknesses paticulaly in the financid sector, falure of busness to
hedge interest rate and foreign exchange rate exposures and competitive devaudiors.
Other researchers such as Raddet and Sachs (1998) and Wyplosz (1998) suggest that
financid panic must dso be conddered as a cause of the criss It is argued that the
increesed generd  uncertainty associated with invesing in Asan markets resulted in the
sveity of the crigs being greater than was warranted by the economic fundamentds.
Political uncertainty was precipitated by cabinet reshuffles changes in government in
Thalland and South Korea, the hedth of the Presdent of Indonesa and continud change
and reversd of policy direction. Furthermore, the Internationd Monetary Fund's
indgence on the immediae dosure of insolvent financid corporations added to the risk
associated with transacting in the region (Radelet and Sachs 1998).

The use of purchasng power parity (PPP) theory to examine the Asan currency
crigs countries provides a longer run view on exchange rate adjusments, and places
some of the above arguments in perspective.  There is a generd consensus in the
internationd  finance literature that PPP holds in the long run for developed, and many

developing, countries (see Rogoff 1996). In addition, snce the mid 1980s, tests for mean



reverson indicate that the hdf-life of PPP deviations (the expected number of years for
the exchange rate to decay by 50 percent) is between three and five years (Frankel 1986;
Abuaf and Jorian 1990; Diebold, Husted and Rush 1991; Goldfgn and Vades 1999).
The quedion we examine in this pgoer is whether or not the Adan currency criss
couttries fit the traditiond mean reverson literature. Was there evidence of
overvaduation of the South East Adan country foreign exchange rate prior to the crash

followed by reverson to PPP after the crash? |Is the focus on the mean done warranted?

2. Discussion

2.1  Divergencesand Mean Reversion

Research to date has focused on the time series nature of red exchange rates, the
ratio of the rdevant price indices. Anadyss generdly focuses on the duration of the
divergence in exchange rates, measuring the time it takes for exchange rae to revert hdf
of the way to the expected leve, the hdf-life reverson or peed of adjusgment. Hdf-life
edimates obtained from different sample periods indude 4.6 years (Frankd, 1986), 3.3
years (Abuaf and Jorion, 1990) and 2.8 years (Diebold, Husted and Rush, 1991). Rogoff
(1996) suggests these estimates are too large to be explained purely by transitory theories.

More recently, Goldfgn and Vddes (1999) explored the mechanism by which
divergences (gppreciction relaive to PPP) from expected levd ae corrected usng 93
countries during the period 1960-1994. Goldfgn and Vades provided evidence of

asymmetry between the duration of the initid divergence and the subsequent reverson.



They found that, on average, the time it takes for reverson is about hdf the time of the
initid divergence.  Furthermore, the greater the divergence the grester the probability of
reverson. These researchers concluded that the probability of collapse is an increasing
function of the degree of gppreciation. In only 10 percent of cases where the divergence
reeched 25 percent was there a smooth reverson. There is evidence of dHaidicdly
dgnificant mean reverson though there is evidence that the period of correction
deceases with the magnitude of the initid divergence. There is dso evidence of

correction occurring a dmog twice the rate of the initia divergence.

2.2 TheAsan Crisis Divergence

It is proposed that in the leedup to the crids the currencies a its centre
experienced departures from the PPP. The man cause of these devidions was a
combingtion of exchange rae redrictions and government policies amed a datracting
capita inflow.

Fird, the currencies (with the exception of the Philippines Peso which operaed
under a clean float) were effectively pegged to the United States Dollar under managed
float sytems. This redriction tended to prevent an dignment of the exchange rate with
the changes in the price levdls Table 1 provides a summary of the exchange rate regimes

in place over the period.

[Insart Table 1 here]



Second, there were government-induced pressures that resulted in the currencies
being dronger than if left to maket forces  The governments actively encouraged
foreign capitd inflows through initiatives such as tax concessons and awading of
government contracts.  In addition, the dability of the currencies reative to the United
States Dollar reduced exchange rate risk for investors and, given the dtractive interest
rate differentids, atificaly increesed capitd inflows (Corsetti et d. 1998). Findly, the
implicit guarantees of government balouts of finendd inditutions resulted in a
misperception of the risk-return profile of invetment in these countries resdting in the
possibility of an “oversupply” of foreign capitd (Krugman 1998).%

The trandtory departures from long run PPP levels created arbitrage opportunities
that induced pressure on the exchange rae and price leves to redign. Either the
exchange rate had to depreciate or domestic price levels had to decrease rddive to the
foreign price levd. Given that exchange rates were generdly pegged prior to the criss,
the only mechanism for adjusment was the price leve; but as has been persuasvely
argued dsewhere, price levds tend to be rdaivey gicky in the short term (Rogoff,
1996).

The removad of the peg during the crigs period permitted exchange rae
adjusments to diminae the ahbitrage opportunity.  Furthemore, a change in the
perceved exchange rate rik, as wdl as the generd ridereturn profile of investments in
the crigs countries, led to a reversd of the capitd flows. The result was depreciation of

the currencies with respect to the USA and a period of extreme vaiation in the

! Given the level of government involvement in the private sector, this misperception may have carried
across to general lending to corporations as well.



divergence between PPP and actua exchange rates over a number of years manly driven

by changesin exchangerates.
2.3  ThePPP Modd and Hypothesis Formulation

In order to examine the extent of divergences in Adan country exchange rates we
fird mugt define PPP. We dart with the sandard statement of relative purchasing power

as baing determined by the following:

[Pi+1/P] = [S+2/S][Pe+1/P] (1
where P, isthe domestic price index a timet;

P, isthe foreign price index a timet; and
S isthe exchange rate (units of domestic currency per foreign currency).

An dternative representation of equation [1] can be obtained by taking logs.

Ptr1 = S t IOE+1
S+1 = Pt+1 - P2 2

where s+1 = naturd log of S+1/S, (IN(S+1/9));

P+1 = |r(Pt+1/Pt*); and
Pt+1= |r(P?+1/Pt).

Findly, we can re-define [2] as the divergence series according to the following equation:
S+1 — Pr+1 t p*t+1

ln(S(+1) - |I’](S) - pt+1 + p*t+l
In(S+1) - In(Sat+1) [3]

where In(Sw1) = the PPP prediction of the exchange rate a t+1, (N(S) - Pt + P t+1).

Ck+1



In terms of the mode presented in equation [3], if the actud exchange rate (Si1)
is less than the PPP equilibrium exchange rae (S%+1) in the lead-up to the currency carisis,
then dw1 < O (indicating an gppreciaion of the actud exchange rae rddive to the PPP
leve in terms of USDs) . If this were observed to occur over the lead-up period then the
cumulative representation of d;, od;, would have a negative dope. A dructurd bresk is
then expected in 1997 when massve foreign exchange rate corrections were reported in
the financid literature.  This should result in a change in dope of cd; from negative to
podtive with the postive dope reflecting exchange rate correction.  Once correction is
complete the cdt term should exhibit zero dope on average as PPP pricing divergence
returns to a fairly random patern.  Alterndively, if overshooting is evident the rise will
be followed by a decrease in the cd; term to correct for the impact of overshooting. Of
course, as a result of the initid exchange rate shock there could be a series of dructurd
changes driven by various economic and political changes that results in a rather drawn
out period of adjustment rather than a smple overshooting argument.

Figure 1 provides a grgph of the cumulaive PPP divergence over the 30-year
period from 1970 to 1999. There is evidence of farly long cydes with periods of
apprecidion (negetive doped curve) followed by periods of depreciation (postive doped
curve) for each of the countries, except for Indonesa. The crash of 1997 marks an abrupt
change to this generdly smooth rdationship. While it is difficult to drav condusons
about the PPP divergence for Indonesa, Figure 1 does suggest mean reverson in PPP
ove the period 1970 to 1999 for the remaning countries in the sample  This goplies

even though the countries, exduding the Philippines, had pegged currencies.



[Insert Figure 1 here)

Given the previous discusson about mean reverson and given Figures 1, 2 and 3
the period June 1992 to November 1999 is usad in an atempt to capture the impact of the
initiad overvduation followed by the crash and reverson to PPP for the countries in the
sanple.  The PPP divergence is fairly condstent for each of the five countries over the 5
year sample period as is evident from Figures 2 and 3. There was a trandtory departure
from the PPP exchange rate (gppreciation) for the Adan countries sdected for andyss
prior to the crash period that is reversed over the period 1997-1999. When a period of 10
years is sdected for andyss (not reported here) there is evidence of deedy appreciaion
for Indonesa and Thaland while this longer period is maked by periods of both

gopreciation and depreciation for South Korea, Maaysa and the Philippines.

[Insert Figures 2 and 3 here)

It is important to note that the propogtion is not that PPP provides the sole
explanaion of the currency crigs, rather it is argued that one of the factors contributing to
the currency depreciation was pressure by arbitrageurs in accordance with PPP theory. In
effect PPP provides an indication of problems with emphass on direction, rather than
megnitude. This is invedigated by exploring the dope of cumuldive deviations (cd)
graphicdly. A ddidicd test is dso undertaken to assess the impact of the crash on the

mean and variance of the PPP monthly divergence.
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3. Data

Bilaerd exchange rates between the crigs country currencies and the United
Saes Dalla. The time sries gpanned varying periods according to avalability with the
period June 1992 to November 1999 for Indonesa and South Koreg, June 1992 to July
1999 for Mdaysa and Jdne 1992 to September 1999 for both the Philippines and
Thaland. These were extracted from the Internationd Monetary Fund's International
Financial Satistics usng Datestream. Specificdly, the United States Dollar series refer
to end of month in units of naiona currency per United States Dallar. This vaiadle is a
gandard choice in the literature (Frankd and Rose 1996). Datastream was dso used to
extract the required consumer price series from the Internationd Monetay Fund's
International Financial Satistics.? Again this is a standad choice in the literature
(Frankd and Rose 1996; Li 1998). Summay datidics are reported in Table 2. Although
there is evidence of skewness and kurtoss, the Phillips-Perron t-test suggests dationary
processes.  Further, there is little evidence of serid corrdation though there is evidence of

ARCH €ffectsfor Maaysa, the Philippines and Thailand.

[Insart Table 2 herel
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4, Analyss

4.1  Graphical Analyss

Prior to datidical tesing of the PPP divergence an inspection of the PPP
divergence and cumulative PPP divergence is undertaken. Figures 2 and 3 present the
obsarved deviaions and cumulative devidions for the period, June 1992 to November
1999, When examining the grgphs, it is important to remerber that the reversons need
not be driven by changes in the exchange rae done. Changes in the price level could
dso explan some of the divergence though over much of the crigs period it is the foreign

exchange rate that exhibits most volatility.

Hgures 1 and 3 highlight increesing pressures, as explained by PPP theory, for a
devauation of the currencies in the lead-up period to 1997. These pressures, however, do
not go vey far in explaning the magnitude of the subsequent reversons  Fgure 3
suggedts that initidly there was a fairly smooth gppreciaion in currencies relaive to the
USD over the 5 year period, June 1992 to 1997, but it offers little indication of the

meagnitude of changes observed after from 1997 onwards.

The Philippines had accumulated the gresiest percentage of overvaudion a the
time of the crids amounting to agpproximatdy 20% cumulative devigtion from PPP.
Given that the Peso had rdatively few regulatory redrictions it is somewha surprisng
that it should deviae more than the other currencies. One explanation for this finding is

the dose trading reaionship that exids between the Philippines and other South East

2 The Consumer Price Index is employed in this research because it is likely to be the most accurately
calculated, given the greater overall emphasis placed on this index. Further, the Wholesale Price Index

seems to produce similar results. The data series are not seasonally adjusted
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Adan nations though capitd flowed more fredy into and out of the country leading to
regular exchange rate adjusments both prior to and after the crash. It is difficult to
provide a cdear explanation for this effect. Furthermore, the volatility of PPP divergence
after May 1997 was less severe for the Philippines.  This may have resulted from the fact
that the Philippines financid sysem was better equipped to ded with the crigs as its
currency hed floated independently for sometime prior to the crash.

The cumulaive devidions of the Tha Baht, Mdaysan Ringit and Indonesan
Ruppee, as portrayed in Figure 3 dso demondrates the increased competitive pressures in
the 5 years preceding the criss. Neverthdess, there is evidence of gppreciation in the
currency reldive to the USD in the immediate period before the crash followed by a
period of volatlity and depreciation of the currencies rddive to the USD from 1997 to

1999

The reaults for the South Korean Won, as indicated in Figure 3, suggest long term
overvauation prior to 1997 though there is evidence of some correction occurring late n
1996 and ealy in 1997, with further adjugment in line with the other countries lae in
1997. FHgure 3 seems to indicae that competitive pressures did result in the Won
depreciding, but this took place in the months preceding the criss as wel as after June
1997. This result supports the notion that the underlying pressures for the collgpse of the
Won gemmed from other factors such as the financid digsress faced by mgor

conglomerates (Corstti et a. 1998 and Lee, 1999).

To andyse the ocompditive devduation agument (Corsetti e d. 1998,
International Monetary Fund 1998g; 1998b), Fgure 4 presents the cumuldive deviaions

of the Mdaysan Ringgit rddive to the Tha Baht. The propodtion is tha the
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depreciation of the Tha Baht contributed to pressures for other countries in the region to
devdue. The intuition is that the Tha Baht depreciation againg the United Stated Dollar
in lae 1997 ds resulted in it depreciaing agang the Mdaysan Ringgit (snce the
Ringgit was effectivdy pegged to the United States Dollar), which in tun increesed
competitiveness pressures on the Ringgit. In terms of PPP theory, the redigning of the
Baht-Dollar exchange rate led to abitrage opportunities between Thaland and Mdaysa

after May 1997, further adding to redignment pressures.

[Insert Figure 4 here)

The pre-dune 1997 leadtup period is marked by pressure for the currencies to
devdue (gppreciation relative to PPP) in dl cases but South Korea where over-vauation
rdive to PPP is less obvious a June 1997. In South Koreds case there is dow
adjusment gpparent from 1996 to 1997 as well as the mgor adjusment late in 1997. The
peiod folowing May 1997 is one of extreme vodility with evidence of both
gopreciation and deprecidion over short periods accompanied by a tendency in eech of

the currencies for reduced volatility and areverson to PPP by early 1999,

4.2  Satigical Analyss

If PPP pricing divergences are to explain the 1997 corrections then there should
be evidence of overvaluaion rdative to PPP in the prel1997 peiod folowed by
correction in 1997. The ddidicd test for the impact of the crash involves estimation of

both mean PPP divergence and variance in PPP divergence with a dummy variable to
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capture the impact of the bresk in 1997. The actuad bresk point is set a June 1997 for
Indonesa, Mdaysa, the Philippines and Thaland while the bresk point for South Korea
is set & January 1997 as there is some evidence of mgor changes in the Korean economy
by the start ¢ 1997. Two equations are etimated Smultaneoudy for each country using

maximum likdihood esimation.

d =artali+ &
Stz = b1+ bz It [4]

where a,b = parameters
Iy = variable with value of oneif date exceeds May 1997 (December 1997

for Korea) and zero otherwise
o' = PPP divergence
s  =vaiancein PPP divergence

The reaults of these regressons are reported in Table 3. In dl cases the average
PPP divergence suggests gppreciation of the currencies during the 5-year period prior to
the 1997 bresk point. The average PPP divergence ranges from 0.01% per month for
Korea to 0.3% per month for the Philippines. The average monthly depreciation of the
currencies relative to PPP after the sdected 1997 bresk point ranged from 0.7% per
month for the Philippines to 2% per month for Indonesa The asymmetry in the rates of
goprecidion and depreciaion appear conddent with the findings of Goldfgn and Vddes
(1999). Although the results suggest correction of PPP pricing divergence after the 1997
bresk point the difference between the average pre-crash PPP divergence and the average
pod-crash PPP divergence (estimated by the dummy varidble parameter, a,) is not

datidicdly dgnificant in the regressons.  Cursory andyss of Figure 3 suggests that the
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actud crash period may not extend to 1999. The andyss was dso conducted usng a
dummy variable set to one from 1997 to the end of 1998. There was no change in the

datistical test results though parameter etimates varied somewhat.

The mog datidicdly important result concerns the variance. There is evidence of
gregter than a one hundred-fold increese in variance of the PPP pricing divergence
between the precrash period and 19971999 period for the countries exduding the
Philippines.  This result highlights the extremely voldile naure of the foreign exchange
markets during and after 1997. The Philippines was the only country where there was
evidence of time changing variance in the PPP divergence.  The Philippines regresson
was re-esimated with an additiond ARCH(1) term and, though there was some change in

the parameter estimates, the results were consistent with the remainder of the sample.

It could be argued that much of this change in voldility was due to the freeing up
of the currencies (Table 1) but the Philippines was operding under a floaing exchange
rate regime throughout this period and it dso exhibited a Satidicdly sgnificant change

in volatility in 1997,

[Insert Table 3 Hereg)
One result gpparent in Fgure 3, after the initid burst of extreme vaiaion in 1997

and laer, is the tendency for each of the currencies to depreciate beyond the levels

observed a the beginning of the 5-year period sdected for the sudy.  Fgure 3 identifies

% The ARCH model used for the Philippinesis s> = by + byl + by e with b, = 0.000194 (4.32%), b, =
0.001722 (2.29%), bz = 0.658088 (2.27*). The mean egquationisd: = a1 + a2 It + & withai1 = -
0.001831 (-0.88), anda, =0.015649 (1.60). Thet-statisticsarereported in parentheses.



16

the build up of cumulative PPP divergence prior to June 1997 a vaying leves followed
by the dramatic adjusment after May 1997. For dl the countries excluding Indonesa, the
cumulative PPP divergence had begun to levd by Feoruary 1999, indicating grester
dability though a subdantidly depreciaed rates rddive to the pre-crash period (from
aound 50% depreciation for the Indonesan ruppee to essentidly zero for the Philippines
Pesn). The Philippines is paticulaly interesting in tha the PPP divergence cumulated
from June 1992 to May 1997 was essentidly reversed by February 1999.

Two important points that reman unexplaned by the theory ae the timing and
megnitude of the reversons. Chinn (1998) suggests that the duration of the overvauation
may matter as much as the magnitude. He argues that long periods of overvauation
could have quditatively different effects on the economy such as contemporaneous trade
deficits.  As previoudy dated, this research is not an atempt to explan the optimd or
equilibrium level of exchange rates a a given point in time snce there are many factors
which may be involved in such a propogtion. Raher, this paper sets out to andyse the
time series behaviour of the reationship between PPP predicted exchange rates and
observed exchange rates to focus on the question of whether mean reverson is gpparent
in crigs period exchange rate movements.

One factor which may have an influence on the graphica comparisons, is that the
internationad competitiveness pressures began building up over a long period of time (a
leest 5 years) and that this build up period varies across countries.  From Figure 1 it is
goparent that changes in base year will affect the consgency of the cumulaive PPP

divergence and the average PPP divergence edtimates for some countries (Maaysa and
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Korea for example) and not for other countries (Indonesia, Philippines and Thailand). It
isfor this reason that the sample period of 5 years was sdected.

Findly, it is important to note that while there is some evidence of mean reverson
in PPP divergence there is dso srong ddidticd evidence of changes in the variance of
the PPP divergence. The mgor economic changes induding politicd changes IMF
reection and dow raing agency reection may hep to explan the increese in voldility of
the PPP divergence from June 1997 though this does not fit wdl with a smple mean
reverson modd which generdly assumes condant variance.  Given the results in this
paper it would appear that PPP andyss should dlow for the posshility of both changes

in mean and variance.

5. ummary

We have adopted both grgphicd and datidicd agpproaches in andyss  The grgphicd
andyss suggests four points. Fird, the countries experienced a build-up of internationd
competitiveness pressures in the leadup to the 1997 Adan currency criss.  Second,
reverson to PPP was maked by a change in variance, not entirdy explaned by the
decison to float exchange raes. Third, dthough the grgphicd gpproach indicated that in
the five years leading up to the criss thee was a consdent increase in the
competitiveness pressures for dl the countries, the same level of consgency is not
evident over longer periods. Findly, the graphica andyds with respect to Thaland and
Mdaysa provided some support for the competitive devauation argument as it suggests

that the depreciation of one currency may place increased pressure on other currencies to
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dso depreciate. It is gpparent that the theory does not explain the magnitude or timing of
the reversons.

Satidicd andyss suggests that there was evidence of a build-up of internationa
compdiitiveness pressures over the period 19921997 with negaive PPP  pricing
divergence obsarved on average.  This is followed by the crigs period, a period of
extreme voldility coupled with currency deprecidtion. A key finding in this paper is the
change in both the mean PPP divergence and the volatility of PPP divergence over the
crigs period. This suggests that a Smple condant variance, mean reverting process may
be inadequate in explaning severe crises dmilar to the 1997 Adan cigs  This has

implications both for modd building and for Satigticd testing.
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Regime

September 1980

September 1985

September 1990

March 1996

September 1996

March 1997

June 1997

September 1997

March 1998

September 1998

January 1999

April 1999

Indonesia

other

man. float

man. float

man. float

man. float

man. float

man. float

indep. float

indep. float

indep. float

indep. float

Table1
Exchange Rate Regimes 1996-1999
South Korea Malaysia
other peg to
composite
basket
man. float peg to
composite
basket
man. float peg to
composite
basket
man. float man. float
man. float man. float
man. float man. float
man. float man. float
man. float man. float
indep. float man. float
indep. float peg to USD
indep. float peg to USD
indep. float peg to USD

indep. float

Philippines

other

indep. float

indep. float

indep. float

indep. float

indep. float

indep. float

indep. float

indep. float

indep. float

indep. float

indep. float

Thailand
peg to

composite
basket

peg to
composite
basket

pegto
composite
basket

peg to
composite
basket

pegto
composite
basket

peg to
composite
basket
indep. float
man. float
indep. float
indep. float

indep. float

indep. float

Source: International Financial Statistics (International Monetary Fund, Washington D.C.), various years.
We have used the IMF characterisation of country exchange rate regimes as managed, independently
floating, and pegged. The term “other” is used in 1980 where either the rate was independent or where it
did not fall into the standard categories. Similar details were not available from this source for 1975 or

1970.



Table?2
Summary Statigics - PPP Divergence

Statistic Indonesia South Korea Malaysia Philippines Thailand
Number 0] 0] & &8 &8
Mean 0.0058 0.0027 0.0037 0.0010 0.0037
Std. Dev. 0.1198 0.0532 0.0402 0.0357 0.0479
Skewness 2.3328 3.0977 -1.4046 0.9336 -0.2371
Kurtosis 16.4250 224022 15.7520 3.0244 14.1030
Phillips-Perron
Test (12 1ags) -8.79* -8.78* -8.74* -8.55* -7.34*
Autocorrelation
-PPP error, X2(12) 17.10 12.27 4.98 472 13.79
-PPP error sgrd.,

X2(12) 1550 15.91 23.36* 44,62+ 37.19*
Note:

Number = number of monthly PPP divergence observations available over the chosen study periods, Mean
= average of the monthly PPP pricing divergence over the period, Std. Dev. = standard deviation of the
monthly PPP pricing divergence, Skewness and Kurtosis = distribution characteristics, Phillips-Perron Test
= unit root test, Autocorrelation = chi square test with 12 lags for autocorrelation for both the pricing
divergence and the squared pricing divergence (an indication of the possibility of GARCH effects).
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Table3

Testsfor Changein Average PPP Divergenceand Changein Variancein PPP
Diver gencewith the Emerging Market Collapse of 1997

Statistic Indonesia South Korea Malaysia Philippines Thailand
Mean equation— -0.001182 -0.000195 -0.000793 -0.003793 -0.001164
intercept (-1.25) (-0.17) (-0.48) (-1.27) (-1.29)
Mean equation— 0.020200 0.007583 0.014380 0.014489 0.014900
dummy (0.48) (042 (0.93) (1.40) (0.95)
Variance equation— 0.000043 0.000069 0.000157 0.000510 0.000044
intercept (7.70%) (7.47%) (9.18%) (7.70%) (5.12%)
Variance equation — 0.040800 0.006987 0.004460 0.002135 0.006612
dummy (5.40%) (6.63*) (5.42%) (3.03*%) (5.75%)
- ARCH test, X4(2) 113 2.96 0.25 9.00* 142
- PPPerror, X2(12) 17.01 12.25 5.77 4.26 14.47
- PPP &g error,
X?3(12) 12.48 7.74 571 534 8.20
- PPP adj error sgrd.

X%(12) 5.94 5.60 7.65 1599 6.29

Note:

The model estimated isd = a; + a, |y + & with the variance defined as stz = by + byli. Maximum
likelihood is used to obtain estimates of the parameters in the mean and variance equations and these are
estimated simultaneously. d is the PPP divergence for the month t, s;® is the variance in PPP monthly
divergence, k is a vector consisting of ones for the period June 1997 to April 1999 (January 1997 to April
1999 for Korea) and zeros otherwise, error (e;) refers to the regression residuals, adj error refers to the
regression residual s adjusted for the change in variance over the study period.
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Figure 1. Cumulative PPP Deviations— February 1970 to November 1999
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Figure 2: PPP Deviations—June 1992 to November 1999
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Figure 3: Cumulative PPP Deviations— June 1992 to November 1999
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Figure 4: Malaysa Cumulative Deviations- Redative to Thailand
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