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DOES PURCHASING POWER PARITY HOLD IN
THAILAND?

Komain Jiranyakul* and Bala Batavia™*

ABSTRACT

The main objective of this study is to use dlsaggregate data between
Thailand and its major trading pamxers to examine the validity of the
purchasing power parity (PPP). Bilatcral exchange rates between domestic
currency (Thai-baht) and cach currency of major trading partners as well .
s the relative prices during the period of July 1997 o Decembcr 2007 are
used to ini'eszigatc'the existence of stationary véal exchange rates and
cointégration between nominal exchange rates and relative prices. The
results from various unit roof tests and comtcgranon 1est show that PPP
does niot seem 10 ‘hoid in Thailind.

i INTRODUCTION 4

Nominal bilateral exchange rates in Thailand have long been fixed

~ until June 1997. Occasional devaluations were observed during the pegged

-exchange rate regime. When a small open economy tries to devalue its
currency, its trade balance could be improved. Since the Asiaw financial -
crisis in July of that year, the country has decided 1o let the exchange rates
float. As aresult, the ﬂoatmv (with some degrees of mandaemem) regime
has created exchange rate flucluatious, which'cause uncertainty that affects
“importers and exporters as well as investors in the Thai financial market.
_In the short run, exchange rate risk faced by local and foreign economic
agents could distort economic decision, Bodnar, Dumas, and Marston
(2002}, for example, found that exchange rate fluctuations imposed a
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269 Does Purchasing Power Parity hold in Thailand?
substantial impact on the pricing behavior of exporting and importing
enterprises while Nigh and Lee (2001) found that expected currency values
could affect both domestic and foreign interest rate, and thus caused the
present value of firms™ assets to change. Therefore, exchange rate changes
could play a crucial role in its impact on the stock markets.

The purchasing power parity (PPP) hypothesis asserts that movements
in the nominal exchange rate and their respective price levels between two
countries will adjust overtime o leave a constant relative purchasing power. b
The relative PPP states that the rate of depreciation of one curréncy relative
to another matches the difference in inflation between the two countries.

The main objective of this, study is to mvesugnte the validity of PPP .
using disaggregate data of the country’s six major trading partiers, namely
U:S.A., United ngdom, Japan, Smgapore, Malays:a and Indonesia.> The
outline of the paperisas: follows. Section 2 reviews empirical studies related

L to PPP In section-3. the methodology for testing the validity of PPP is :
descnbed Set:uon 4 presents.the results, and Secuon 5 has the conclusions:. .

2; Rievigw of the Literat’ure’
S , .
Empmcai studles have generaﬂy prowded mcencluswe results on’

'the validity of the PPP hypothes;s In other words, sonie. studies tend to

support’ PPP while others do not support it. For examnples, Balassa ( 1964)
found the validity of PPP, but Dornbusch (1980) and Frenkel (1981) found

nigevidence in: favorof PPP?} Hakkio (1984) reexamined the PPP theoty in

a multiple exchange rate world. Using a time series-cross sectional estimation
procedure, the results showed that PPP was supported in several currencies
simultangously. The studies on PPP have been extended to developing
countries, and the emphasis is also on the difference between high and low
inflation countrics. Using a long span of annual data of real exchange rate
between the United States and many countries to examine this notion,
Dorabusch and Vogelsang (1991) found that real exchange rates did not
contain a unit root. This implies that each real exchange rate is stationary

" This is the mild version of the PPP hypothesis (as expluined in Dornbusch, 1988).

? Germany and the Netherlands are excluded due to a switch from their national currencies
1o Euro currency.

* These studies used the data from developed countries.
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over a long period and the results support the mild version of PPP hypothesis.
However, Perron and Vogelsang (1992) found that the nuli hypothesis of
stationarity in the real exchange rate was accepted when a change in mean
was allowed in unit,root test. Their result was contradictory to the evidence
using the standard Dickey-Fuller test, which rejected the null hypothesis.*
Papell (1997) investigated long-run PPP by testing for unit root in real
exchange rate of industrial countries under the floating exchange rate regime.
The results as a whole supported the PPP. In addition, Cheung and Lai
{1998) gave the evidence in favor of PPP in the post-Bretton Woods era.
Holmes (2001) employed unit root test in heterogeneous panel data, and
found that the evidence was against the PPP hypothesis for most of less
developed countries, Most recent study by Darne and Hoarau {2007) gave
no support for PPP in the case of Australia using the American exchange
rate.

Besides testing for the null hypothesis of stationarity for the bilateral
real exchange rate.or real effective exchange rate 1o validate or invalidate
the PPP hypothesis, an alternative test is the test for cointegration between
nominal exchange rate and differént measutes of relative prices between
the two countries. Earlier study by McNown and Wallace (1989) using Engle
and Granger cointegration'test between b;]atera exchange rate andﬁrelatwe
prices showed evidence in favor of PPP for four high inflation countries.
However, ‘empirical evidence on the PPP hypothesis based on the resuits of
unitroot and cointegration tests is mixed. For example, Conejo and Shields
(1993) gave evidence in favor of PPP, but Hogque (1995) rejected this
hypothesis. An empirical investigation by Liu (1992) using Johansen
maximum likelihood techniqde for estimating cointegrating vectors proposed
by Johansen (1988) in ten Latin-American countries gave the cvidence in
favor of the PPP hypotlws:s Similarly, Mahdavi, and Zhou (1994) applied
the Johansen (1988) technique and found that the PPP hypothesis is valid
among high inflation countries. Huang and Yang (1996) used the residual
based test for cointegration and Johansen technique to examine the long-

_ run PPP. They found that the residual based test tended to reject the long-
tun PPP while the other test tended to support it. There are many studies
concerning the Asian economies, for example, Fujii (2002) found that the
results from cointegration test showed that the long-run PPP had remained

4 See Rogoff (1996) to understand why the real exchange rate might follow a random
walk hypothesis, and thus PPP fails 1o hold.
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27 Does Purchasing Power Parity hold in Thailand?
to dictate the exchange rate and price relationship in Korea, the Philippines,

Singapore, and Thailand, cxcept Indonesia, Barumshah, et al. (2004)

investigated the validity of a mild form of PPP by using thc data from six

East-Asia countries, including Thailand, in relation to two major trading

partners (UeS. A, and Japan). The results from autoregressive distributed lag

(ARDL) cointegration procedures showed no evidence supporting PPP before

the financial crisis, but strong evidence after the crisis was observed.

Enipirical studies concentrate on testing the stationarity property of
the real exchange rates (mean reversion), and cointegration tests. However,
the results are still inconclusive as mentioned above.

3. Methedology

This section describes the framework of analysis, data, and the
methods that are used in the study.

3.1 Conceptual F famgwork

Formally, the bilateral real exchange rate is defined as:

P’ S
R=E|
1 ’[P} ) (n

t

where R denotes ibe bilateral real exchange rate,
' E denotes the nominal exchange rate: (domestic currency/foreign
currency), ’
P* denotes the foreign. price level, and
P denotes the domestic price level.
Fa the logarithmic form, equation (1) becomes:

q,=s,+(p, = p) @)

where g, =log(R,),s, = log(E,), p, =log(F), p, =log(P).

The nominal exchange rate is the domestic price of foreign currency. -
The foreign and domestic price levels are the price indexes, which may be
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the consumer price index, the wholesale price index, or GDP deflator. If
the purchasing power parity hypothesis holds, the real exchange rate will
be aconstant. In other words, the PPP hypothesis states that the real exchange
rate will revert to a constant mean. Therefore, movements in the rea]
exchange rate can be interpreted as a deviation from PPP.

In terms of the rate of change, equation (2) can be rewritten as:

AQ£ :A‘gf +Ap:"Ap: RE)
Equa{ion (3) shows that if PPP holds, the rate of change of nominal
exchange rate in a given period will offset inflation differential of the two

countries in the same period.

From equation (1), if real ekuhange rate is'constant in the long run,
the relationship between nominal exchange rate and rélative price levels

should be in the form:
.
E( = R‘( Pi ] o . (4)

T e

P,

) and in regression

Therefore, log(E,) =log(R )+ lt)g{

form, the equgtidn should be specified as:

Na-AK

log £, =+ BlogRP + ¢, ~(5)

P
where RE, = [ I J which is the log of the ratio of domestic to foreign

€

price-level. The error term will capture deviations from PPP. In the case,
there should be systematic co-movements between the two variables in
equation (5). In other words, the validity of PPP implies that perfect

© Mternational Journal of Applied Economics & Econemetrics, 2009
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international arbitrage is likely to force the nominal exchange rate and the
price level ratio to move together.

3.2 Data -

“The data used in this study are monthly from July 1997 to December
2007. Bilateral exchange rates® are obtained from the Bank of Thailand while
the price levels are obtained from International Financial Statistics of IMF
(CD-ROM). The price levels used are PPl instead of CPI because some
countries reported CP1 only from 1he capital cities.

Bilateral real exchange rate between Thai baht and trading partner

t’s currency is defined as (E ,.E’) ! P, where P,‘ is the producer price index

(PPl) iricountry i, £, is the nominal exchange rate between baht and tradin g

‘partner i’s currency, and P is Thailand®s PPI. There are 126 observations

' this study:
3.3 Method
The power of the popular unit root tests is open to question. Many

researchers poszt that the failure to reject the null hypothesis of nonstationarity -
of the seres, including real exchange rate for PPP, might be due to the low

- power of the tests used in empirical studies. Augmented Dickey-Fuller (ADF)

and Philips-Perron (PP) tests proposed by Dickey and Fuller (1981) and
Philips and Perron (1988) are now well understood since these two tests are
widely used in the time-series econometrics. The alternative methods
proposed by Elliott, et.al, (1996) and Ng and Perron (2001 ) are believed 1o
be more efficient and have higher power of the tests for unit root. ,

The test proposed by Ellmtt et. al., (1996) is called Dickey-Fuller
seneralized least squares (DF-GLS) test, Wthh is a unit root test based on a

* They are the average between buying and selling rates by commercial banks in Bangkok
metropolitan area.
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quasi-difference detrending of the series in order to increase the power of |
Dickey-Fuller test proposed by Dickey and Fuller (1979). According to
DF-GLS fest, the regression is in the form:

+

‘géﬁox +Z‘5-’1‘-Xf-. 6)

i=]

where X ;’ is the locally detrended series X, . The test is designed to test

the null hypothesis that the series is non-stationary against the alternative
hypothesis that the series is stationary.®

Ng and Perron (NP) test is a modified PP test, which is a non-
parametric approach to correct the residual autocorrelation. This test is based
on the specified regression as:

L AX!=(5-DX]+ Z@z&x ot ™

Thie series is defined as the one i equatlpn {6). The null hypothesis
is H 0 5 "= L or the series is non-stationary. The test statistic MZ_and

MZ,. They also recommend the use of modified information criterion, such -
as modified AIC, to determine the optimal lag length in equation (7). The

* reason js that AIC and SIC tends to select the lag length that is too small for

unit root tests to have good size.
Kwiatkowski et al. (1992) proposed the test with the nuil hypothesis

of sta(xonamy around a constant called KPSS test. The regression of this
test is of the form:

X, =a+te, (8)

® The test is Similar 10 ADF test except for the dcm:nded series in DF-GLS test is used
instead of original series.
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The test statistic is obtained from this regression. To obtain robust
results Caner and Kilian (2001) suggest the application of DF-GLS and NP
tests plus KPSS test.

F]

b. Bounds Testing for Cointegration

If equation (5) is estimated by OLS method, the results will show the
impact of the right-hand side variable on the dependent variable. The long-
run relationship between bilateral nominal exchange rate and relative price
levels can be assessed. Time-series econometrics (i.e. Unit root tests and
cointegration tests) can be used to determine if there exists the long-run
relationship between the two variables.

Following Pesaran et al. (2001), equation (5) can be rewritten in the
autoregressive distributed lag (ARDL) model, which is specified as

AlogE, ,u+z yAlogE, . +Z¢AJogR P+ logE, +8,10gRP+7

r'i

%)
“

W:thout Ttagged level variables, equauon (9} is a standard vector
autoregressive (VAR) model. By adding the lagged level variables to the
VAR, the F-statistic can be computed. Theao the computed F-statistic is used
1o test for the joint significance of the Jagged level variables. It shiould be
noted that the F test in this context is non-standard and has its own new.
critical values. Pesaran et al. (2001) provided the upper bound critical value
for all I(1) variablé, and the lower bound critical value for-all 1{0Y variabies
in the estimated equation. The advantage of this procedure is that there is
no need for testing for unit root before estimating the equation since
integrating properties of the variables are incorporated in calculation of the
critical values. The variables in the equation can be I{0) or I({) or
combination of the two. Cointegration exists when the computed F-statistic
is greater than the upper bound critical value. If the computed F-statistic is
smaller than the lower bound critical value, no cointegration will exist.
However. when the computed F-statistic takes the value between the upper
and lower bound critical values, the resultis inconclusive.
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4, Results
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By visually inspecting the plots of log real exchange rate serjes, it
can be seen ihat all series do not exhibit linear trends. Therefore, the tests
for unit roat around a constant should be enough to investigate the mean
reversion in six real bilateral exchange rates. The results are reported in

Table 1.

Table 1. Results of Unit Root Tests of Bilateral Real Exchange Rates

Trading ADFTest | PPTes . DRGLS Ng-Perron | KPSS
JPamnes A o pTe o J(MZgTes | Test
USA, SOASET4T TCLAIE(] T H8& [ | -1EITd L Gsav )
(Bah/US g : ~ |
Dolr) " : !
UK. 0519701 | 2.69316] | -I292 (O} | -LX02[10] | 0SS7¢[8] |
(Bahi/Pound) A L e
. Japan -0014(12] | -0.325[4) | 0243 [121 | -2331[12) | 09&2* (9]
© {Baht/100Yén) : ;
. Singapoie - . 283501 | 2.338(1] - -2806%{1] | -16095%[1] | 03939
- {BahvDollary ] . N e . ]
Malaysia SIZETE] RIS 1 0eHA T | U430 G4T7¥97 1 -
- (B'aht}Ringit)f ) L L . )
“Indonesa. . | -2986(3] § -2.1914] [ -1960% {3 | -8E02*[3] 0.674519]
. (Baht/1.000Rup | : # ,
N if}h} . o . ) N o ‘V_f
Critjcal Value | -2.886 2.885 | 1943 1-&100 0.463 -
. (3%)- : : ;

Note: The number in bracket is the optimal lag length and bandwidth. Optimal
lag length for ADF test is determined by AIC. Modified AIC is used determined
the lag length in DF-GLS and NP tests. The optimal bandwidth is determined for
PP and KPSS tests. ¥ denotes the 5% Ievel of significance.

The results of non-stationarity tests on six bilateral real exchange
rates show that PPP does not hold using the ADF and PP tests since the null
hypothesis of non-stationary real exchange rate cannot be rejected at the
5% level of significance. The more powerful tests give somewhat different
results. The DF-GLS and NP tests give the same results as those of the ADF
and PP tests for the baht per US dollar, British pound, Japanese yen, and
Malaysian ringgit. So does the powerful KPSS test for statiopary real
exchange rate series. However, PPP seems to hold between Thailand and
Sirfgapore since the three powerful unit root tests support the stationary

© International Journal of Applied Economics & Econometrics, 2009
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baht/Singapore dollar series. For the baht/Rupiah series, DF-GLS and NP
tests show that it is stationary, but the KPSS test rejects the stationary property
of the series. It can be said that the baht/Rupiah real exchange rate series is
stationary because two of the more powerful tests indicate that it is stationary
in level. 4

Based upon the more powerful unit root tests, i.e., DF-GLS, NP, and
KPSS tests, the results show that PPP does not hold for the majority of
bilqtera% real exchange rate series, i.e., four out of six real exchange rate
series have no mean reversion.

The ARDL model is estimated between Thai baht/each currency of
miajor trading partners and their relative price levels. The AIC criterion is
used 10 select the optimal number of lags of each first differenced variable
in equation (9). By adding lagged level variables to the equation, the
computed F-stafistics are obtained from all six estimated equation. The
results are reported in Table 2.

Table 2. Bounds Testing for Cointegration between Nominal Bilateral
: ~ Exchange Rate and Relative Price Levels -

Trading | Computed ; OptimaiLags | Serial Correlation

. Parther | F-Stat . (logE,logRP) jTest - |
UsA 3410 8.6 P2AL 032 |
UK 2758 6.5 ' =34.010, p=0.000 (
; Tapan L7 BT R P e T
Singapore | 9.520% 2,3 ';(2:1.350', 20937
: Malaysia | 4.330 5.3 1=0.754, pd)iﬁS()

~ Tndone [ 20005 6.6 C=8.029, p=0.018

Note: a. From Table Cl(iii) Case III of Pesaran, et al. (2001), The upper
bound critical value is 5.73, and the lower bound critical value is 4.94 at the
5% level.

h. * denote significance at the 5% level.
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The results from Table 2 indicaté that there is a long-run relationship
or cointegration between nominal bilateral exchange rate and relative price
levels only in the cases of Singapore and Indonesia as major trading partners
since the computed F-statistic is greater than the upper bound critical value.
The resulis are the same as those of the stationarity tests. It should be noted
that the F-test in this case is sensitive Lo the lag length of first differenced
variables in the model. Even though the AIC criterion deems appropriate,
serial correlation is still present in the cases of UK and Indonesia.

s

5. Conclusion

This study investigates the validity of the purchasing power parity -
theory. Monthly data from July 1997 to December 2007 are used. The
methods used in this study are (1) unit root tests of bilateral real exchange
rate series of Thailand and its major trading partners: U.S.A., United
Kingdom, Japan, Singapore, Malaysja, and Indonesia, and (2) bounds testing
for cointegration between bilateral exchange rate and relative price Jevels.
The results show that only twa out of six cases support PPP; and thus PPP
does not seénvto hold in Thailand. However, it should be noted here that
the failure of PPP might be due to-(1). the size of major trading partners
compared to that of Thailand. such as U.S.A, and Japan, and (2) the period
of study might be too short for testing the validity of PPP theory. By
comparing the results of cointegration test in -this study «with those of
Barumshah, et al. (2004), the results of this study shows no cointegration
between the Thai nominal exchange rates in terms of US dolar and Japanese
yen with their respective price ratios after the Asian crisis while those of
Barumshah et al. showed strong evidence. However, their time span is 60
rionths shorter than that of this study and their data was up to 2002 and

included years for Thailand when it was under pegged exchange rate regime.

Base’d'on the results of this study, the unpredictability of the bilateral

" real exchange rates with major trading partaers, especially the US and Japan,

will distort decisions by domestic exporting firms. In the year 2006, the
country’s share of exports to the two trading partners accounted for myore
than 25 percent of gverall exports. In addition, the lack of co-movements
between nominal exchange rates and relative prices implies that an
appreciation or depreciation in exchange rates will not be offset by a
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matching decling or rise in relative prices. This might create uncertainty for
firms in the foreign sector and foreign investors in the financial market.
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