
University of Southampton 

Faculty of Social Sciences 

Three Essays on International 
Macroeconomic Interdependence in the 

Asian Crisis 

Sugiharso Sa fuan 

Submitted for the degree of Doctor of Philosophy 

Department of Economics 

August 2003 



UNIVERSITY OF SOUTHAMPTON 

ABSTRACT 

FACULTY OF SOCIAL SCIENCES 

Doctor of Philosophy 

THREE ESSAYS ON INTERNATIONAL 
MACROECONOMIC INTERDEPENDENCE IN THE 

ASIAN CRISIS 

by Sugiharso Safuan 

In the laat decade the term contagion has gained popularity in the economic 
literature. It describes a feature of fmancial crises that have engulfed a number of 
countries in the world (ERM 92-93, Argentina, Brazil in 1994, the Asian crisis 1997, 
the Russian Cold 1998 elsewhere). Contagion is said to be present when cross-market 
linkages (measured by a number of diKerent statistics, such as, e.g. correlation In asset 
returns) increase signiGcantly in the times of crises compared to tranquil periods. In 
the recent literature, identi^ing the existence of such a crisis transmission mechanism 
hag been the subject of lively debate. 

The Grst part of the thesis examines the presence of such contagion in interest 
rate and stock market data in the Asian countries during financial crises. The tests 
focus on the specific transmission of Gnancial disturbances in the countries afBicted 
by the crisis. The disturbances that arise when the reduced form is estimated in the 
6rst stage of the procedure are identi&ed by a set of dummy variables. The change in 
the transmission mechanism is captured by the coeGBcients on the dummy variable. 
Using the model adopted in the first part of this thesis, it is found that contagion 
was present in both interest rate and stock market data during the East Asian crisis 
of 1997-98. 

The second part of the thesis extends the model used in the Grst part of the 
thesis. A model is developed based on the co-integration framework. A change in 
transmission is then graphically detected through the plots of recursive maximum 
eigenvalues. The results based on a set of Enancial data suggest that the transmis-
sion mechanism substantially changed during the crisis period. This suggests that 
contagion was present. 

The final part of the thesis focuses on the investigation of the sources of contagion 
and its transmission channel. Four sets of data on Gnance and trade are used to 
analyse the relative importance of the transmission channels of the shocks between 
the Eaat Asian countries with their main trading partners. The results show that 
both trade and Snancial variables did play fundamental roles in the propagation of 
the East Asian crisis. 
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Chapter 1 

Introduction 

The last decade has witnessed episodes of Snancial crises occurring in one country 

and tending to spread to other parts of the world. In 1992-93, it waa the ERM 

countries that were aEected. This crisis began in the second quarter of 1992 when 

the Bank of Italy devalued the lira against the DM. This led to a wave of speculative 

attack on the other European Monetary System currencies as the devaluation of 

the lira affected to other countries in the periphery. In late 1994, the Mexican Peso 

came under attack, and had to be floated after an unsuccessful devaluation. Within 

a relatively short period, the crisis moved to other Latin American countries in 1994 

and 1995. These included Argentina, Brazil, Peru and Venezuela. 

In 1997, it was Asia's turn to run into crisis. The crisis started on July 2, 1997 

when the Thailand government abandoned its fixed exchange rate regime after 

several years of a pegged system. The abandonment of the peg in Thailand was 

followed by a free float of the Philippines peso on July 11 and the abandonment 

of the defence of the Malaysian ringgit on July 14. One month later, the crisis had 

engulfed Indonesia, with the rupiah starting to Soat on August 14. The crisis then 



spread to Hong Kong on 17 October 1997, and bit South Korea on 6 November 1997. 

In the six months after the Grst onset, the Indonesian rupiah depreciated more than 

140 %. The Thai Baht and Korean Won depreciated by more than 80 %, and the 

Philippines peso and Malaysian ringgit depreciated about 50 %. The Singaporean 

DoUar and Taiwan doUar depreciated by around 20%. At nearly the same time, 

stock markets in these countries also collapsed and the eSects spread to countries 

elsewhere in the world (e.g. Brazil and Argentina). In US$ terms, the Thailand stock 

market fell by 65 %, the Indonesian by 70 %, Philippines by 57 %, the Hong Kong by 

33 %, and the South Korean by 72 %. Elsewhere, the Braziliaji stock market prices 

fell by 31 %. 

In recent years, financial crises with such characteristics have generated a large 

body of literature on economic interdependence and the transmission mechanism of 

shocks across countries. One strand of these studies has focused on developing a for-

mal representation explaining how Gnancial shocks occurring in particular countries 

can propagate internationally. 

In the theory developed by Gerlach and Smets [26], it is argued that a devaluation 

of a currency in one country may lead to devaluation in other countries with a pegged 

exchange rate regime through a mechanism known as Es-

sentially, the approach developed in their work views a currency devaluation as 

increasing the competitiveness of a country's export. Suppose two countries (say, A 

and B) are engaged in bilateral trade. A devaluation of the currency in country A 

^Corsetti et oi.[13j extend this view using a welfare approach. They argue t h a t t h e devaluation due to competi-
tiveness cein be sharper them is required by any initial deterioration in fundamentEils. 



will increase the competitiveness of country A's exports compared to B. In order 

to safeguard their country's competitiveness, the monetary authorities in country B 

may follow A in devaluing their currency The currency crisis that occurred in A 

may affect other countries even if they do not directly compete with country A. 

If one country devaluates its currency, then the country's exports will be relatively 

cheaper in international markets. A country whose exports are similar to the first 

country and competes in same market will be relatively less competitive. Thus, 

the increase of competitiveness in country A by devaluing its currency could have 

an indirect effect on another country's currency which competes in the same market. 

The spreading of currency crises under this framework is typically known ag fmcie 

Valdes [61] describes systematically how a crisis occurring in one country can 

spread to another country which is not in crisis or a country with strong macroe-

conomic fundamentals. According to Valdes [61] a liquidity shock occurring in one 

country can make international investors recompose their portfolios by selling their 

securities in one country and buying in other countries. With asymmetric informa-

tion, the Snancial markets in emerging countries tend to be even more vulnerable. A 

shock to one country will generate large and unexpected swings in Snancial variable 

in other countries, even in countries with strong macroeconomic fundamentals. This 

is what is commonly called /imancmZ 

FmoncW can also occur through a mechanism called 'wake up call' 

(Goldstein, Kaminsky and Reinhart [28]). In this case, the crisis in one country 



Eicts ag a wake up call for international investors to re-evaluate their portfolios in 

other emerging countries. Having assessed several countries based on their Gnancial 

fundamentals such as, for example, the appreciation of the exchange rate, quality 

of investment, export performance, it was found that one or more country were 

susceptible since they had similar characteristics to the crisis country. In a variant 

of this theory, Chang, R and Majnoni [9] argue that contagion emerges only if a 

crisis in one country leads international investors to rationally update beliefs about 

fundamentals in other countries. A country is more vulnerable to contagion if its 

fundamentals, in particular its financial position, are weak. 

The propagation theory of shocks across countries has become a powerful frame-

work for helping to explain contagion during financial crises. It is often argued that 

with increased integration of the global economic and Bnancial system, the e&ct of 

transmission of international disturbances appears to be stronger in a country where 

the domestic market is integrated with world capital markets. As a result, a country 

will be more vulnerable to a shock. If contagion exists, designing an appropriate pol-

icy win help the country to manage a crisis since international shocks are frequently 

disruptive. 

There are a number of studies using a variety of diEerent techniques to examine 

the existence of contagion in episodes of Enancial crisis. A correlation test (King 

and Wadhwani [43] is a popular approach, in which many researchers have used the 

change in conditional correlation for detecting the presence of contagion in hnancial 

markets. Comparing cross-country conditional correlations calculated with diSerent 

4 



subsamples is one way of detecting if there is a change in the transmission mechar 

nism of international shocks. According to this approach, a significant increase in the 

conditional correlation during crisis periods is interpreted aa evidence of a change in 

the transmission mechanism (i.e. contagion). Most empirical studies based on con-

ditional correlation approach report that conditional correlations between markets 

increase significantly during periods of market turbulence^. However, it has been 

argued that the test for contagion based on conditional correlation analysis suSers 

from methodological de&ciencies. 

Recently, Forbes and Rigobon [24] criticized the use of the conditional correlation 

approach for detecting the presence of contagion. They argue that a high correla-

tion across countries measured by the conditional correlation coeSicient (King and 

Wadhany [43]) does not necessarily indicate contagion. A high correlation coeScient 

between two markets could either be due to higher volatility of the underlying shocks 

or to a change in the transmission mechanism of the common shock. Rigobon and 

Forbes [24] show that in the presence of heteroskedasticity the normal correlation 

coefEcient is biased so that it is not appropriate as a test of contagion. Forbes 

and Rigobon [25] developed a heteroskedasticity test which is a revised version of 

the normal correlation coefBcient that had been commonly used in previous studies. 

Using stock market returns data for a total of 36 emerging markets, the results of 

this study based on this test End that only a few cases in the sample indicate the 

In an earlier empirical s tudy of contagion using this approach Calvo and Re inhar t [4] examine the behaviour of 
the correlation of the stock meirket and Brady bonds between Asian and Latin American emerging markets after the 
1994 Mexican crisis. They Hnd evidence of cross-market contagion. Valdes [61] use secondary data on market debt 
prices and country credit ratings to show contagion in Latin America. He Ands a higher correlation among Asian 
meirkets (i.e. contagion) even when he controls for market fundamentals. 



presence of contagion. 

Using a similar test, Baig and Goldfajn [1] focns on investigating the existence of 

financial contagion in Eagt Asia (Thailand, Malaysia, Indonesia, Korea, and Philip-

pine). The data are the exchange rate, the interest rate, equity and sovereign debt 

spread. The results of this study show that there is evidence of cross-country contar 

gion among currencies and sovereign spreads. 

Bordo and Panini [2] extend the cross-market correlation approach suggested by 

Forbes and Rigobon. They investigate several episodes of Snancial crisis including 

the East Asian collapse. Using weekly data on bond prices and interest rates, the 

study finds httle evidence of a significant increase in cross market correlations over 

the period studied. 

In more recent study, Caporale aZ. [5] show that arbitrarily splitting the sam-

ple into crisis and non-crisis periods as in the approach advocated by Forbes and 

Rigobon [25] will aEect the power of rejection of the nuU hypothesis. They sug-

gested a solution to this problem. First, they estimated a sample that covers both 

crisis and non-crisis periods. Second, the sphtting of the sample into crisis windows 

is endogenized. In an application to the data on stock markets for eight East Asian 

countries (Indonesia, Malaysia, South Korea, Thailand, Hong Kong, Singapore, Tai-

wan, and Philippines), they find that contagion was present. 

Whereas the approach advocated by Caporale aZ. [5] offers a number of clear 

advantages over the Forbes and Rigobon approach, in order to identify the presence of 

contagion, both techniques use a structural model of interdependence which is based 

6 



on only two markets. In fact, the two techniques yield different conclusions. It is 

also often argued that one of the most distinctive characteristics of the Asian crisis 

is the speed at which it spread to many countries, almost at the same time. Thus, 

the use of the framework suggested by Forbes and Rigobon [52] and its variant which 

rehes on two markets may not fully capture aU the characteristics of the crisis. Given 

the limitations of the existing techniques and the apparent importance of identifying 

the existence of Gnancial contagion that have been emphasized in the theoretical 

literature, it would appear useful to provide additional evidence of contagion using 

diEerent approaches. 

The Erst part of this thesis contributes to the empirical literature on the trans-

mission mechanism of shocks by re-examining the existence of Gnancial contagion 

baaed on the methodology suggested by Favero and Giavazzi [21]. In the original 

model, the authors apphed this approach using data on interest rates in the ERM. 

In this thesis, we extend this approach by using daily data on both interest rates 

and stock markets. It has been argued that the approach advocated by Favero and 

Giavazzi [21] has a number of potential advantages compared to the one proposed in 

Forbes and Rigobon's study. In particular, the procedure allows countries aSicted by 

the crisis to be included in the structural model. The use of this model is well suited 

for the caae where the period of crisis is short. 

The key step in implementing Favero and Giavazzi's procedure is to estimate a 

VAR model representation of the return process in all markets under investigation. 

Then, outliers are identified and the residuals are whitened by introducing dummies 



into the model. Based on economic knowledge each outlier is earmarked as 

originating in one particular country or as a common shock. If the dummies that 

are associated with idiosyncratic shocks are also signiGcant in markets other than 

the one in which they originated, this is interpreted as evidence of a crisis-contingent 

transmission mechanism (i.e. contagion). 

Using data on stock market prices and daily nominal interest rates from Indonesia, 

Malaysia, Thailand, Singapore, Korea, and Philippines, it is found that contagion 

was present in both interest rate and stock market indices. 

The empirical test of the presence of contagion presented in chapter 2 basically 

rehes on some a-priori knowledge about the source of the outliers that arise when the 

reduced form is estimated in the Arst stage of the procedure, whereas the change ui 

the transmission mechanism is captured solely by the coeGBcient on a durmny variable. 

Recently, the use of the coefficients on the dummy variables as a way of measuring 

changes in the transmission mechanism of shocks has been the subject of criticism. 

It is argued in Caporale oZ. [5] that the contagion should be modelled as a shift in 

the slope coefhcient rather than an intercept shift. Moreover, as argued in Chapter 

3, the dynamic interaction between the variables in the model suggested by Favero 

and Giavazzi [21] is eSectively unchanged. Therefore, the use of the coefBcient of 

a dummy variable as the way of measuring the transmission of international shocks 

may not be appropriate. 

In a similar context, as argued in Forbes and Rigobon [53], it is important in the 

early stage (before testing for the presence of contagion ) to identi^ speciGc trans-



mission channels through which hnancial distmrbances from one market can spread 

across countries. In the Forbes and Rigobon study, this is done by developing a 

structural model to take into account three main econometric issues : endogeneity, 

heteroskedasticity and omitted variables. However, their structural model comes 

with a very restricted feature. In particular, their model requires a few identihcation 

assumptions that can sometimes be implausible. This issue is addressed in Chapter 

3 where a new approach is introduced in order to detect changes in a specihc trans-

mission mechanism (i.e. contagion). The advantage of the approach is that it does 

not require any potential implausible identifying assumptions and is entirely based 

on the data. 

Chapter 3 of this thesis begins by showing how the presence of a cointegration 

relationship can be interpreted as a structural model between two Enancial markets 

whereas the error correction term is interpreted as the transmission mechanism of 

the disturbance. In turn, the changes in the transmission mechanism are a change in 

the error correction mechanism. Within this framework, evidence of cointegration is 

a necessary condition for the propagation of the shocks across countries. In practice, 

the approach is used to identify potential structural linkages between the Bnancial 

markets under investigation. The presence of contagion is then detected by looking at 

the stability of the cointegrating relationship using the recursive eigenvalue method 

first suggested by Hansen and Johansen [33]. Using four datasets (daily stock market 

price indexes, daily interest rate data, money market rates and monthly deposits) for 6 

Asian countries (Indonesia, Malaysia, Singapore, Thailand, Philippines, and Korea), 



the Srst step of this approach is to perform a unit root test in order to ensure that 

all of the series under investigation are non-stationary. The unit root test results 

presented in Chapter 3 indicate that the hypothesis of a unit root is not rejected at 

a 5 % signiScance level for any of the series. The second is to identic any structural 

relation in the series through Johansen test for cointegration for all possible pairs 

from the four diEerent sets of information. 

Based on the evidence of cointegration, Chapter 3 then proceeds to the main 

focus: for each pair of series found to be integrated, the recursive maximum eigen 

value is computed. The analysis based on the approach developed in Chapter 3 yields 

three interesting results. First, there is mixed evidence of pair-wise cointegration 

between the markets over most of the periods. Second, the results show considerable 

instability in the period shortly before and during the Asian crisis. Finally, while 

there are a number of important episodes during which the transmission changed 

substantially, it cannot explain the extent and severity of the crisis. 

Chapters 2 and 3 are essentially concerned with the existence of contagion and 

how we should conduct tests for its presence but less attention is paid to the factors 

that drive contagion. Chapter 4 in the thesis, therefore, is aimed at addressing this 

issue. In particular, it examines which specific transmission channel is relatively 

more important in the transmission of financial shocks. 

Theoretically, a negative shock can be transmitted across countries through 

a number of channels, such as, for example, trade linkages through bilateral trade 

and/or the role of third market, the similarity of macroeconomic fundamentals, sud-
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den shifts in market expectations (financial linkages), and common shocks. 

There are a nnmber of studies analysing the importance of different transmission 

channels of the international shocks (Eichengreen, Rose, and Wyplosz [16], Ghck and 

Rose [27], Kaminsky and Reinhart [39], Carramazza a/. [7], and Van Rijckeghem 

and Weder [54]. This hterature generally concentrates on identifying the role of two 

diSerent transmission channels of the shock : trade and Gnancial links. In this cage, 

the transmission of international shocks is measured in term of probability. 

In order to identify which of these transmission channels are relatively important, 

most of the tests in these papers have used cross-country data and a probit/panel 

probit model where trade and financial indicators are treated as exogenous variables. 

The dependent variable takes values (i.e. 0 and 1) which reject the probabihty that 

a country will suEer a crisis given that another country (ground zero) experiences 

a crisis. Under this approach, the relative importance of diSerent transmission 

channels is tested by looking at the signiGcance of the regression parameters of the 

trade and Gnancial indicators (i.e. the signiScance of these variables in aSecting the 

dependent variable). Thus, in principle, the researcher is able to estimate the relative 

influence of the determinants of Anancial crises. 

In Eichengreen, Rose, and Wyplosz [16], data on a total of 20 industrialized coun-

tries are analysed using a probit model. Independent variables in their study are mear 

sures of fundamental variables such as the budget deScit, inSation, exports/imports, 

domestic credit growth, international reserves in both pre-crisis and crisis periods. 

Rejection of the null hypothesis that the trade variables do not aSect the proba-
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bility of the crisis after controlling for macroeconomic fundamentals is interpreted 

as indicating that the variable in question is important in driving the transmission 

of international shocks. Using this approach Eichengreen, Rose, and Wyplosz [16] 

study the collapse of the fixed exchange rate regime in European countries at the end 

of 1992. They find that shocks are transmitted across countries mainly though the 

trade channels. 

Based on a similar framework, Click and Rose [27] examine the pattern of trade 

data for five different crises: the 1971 Bretton Wood system collapse, the Smithsonian 

Agreement breakdown in 1973, the EMS crisis of 1992-93, the Mexican Crisis in 1994-

5, and the 1997-8 East Asian Crisis. According to Click and Rose [27], the currency 

crises that hit the EMS countries, Mexico, and Asia were largely regional phenomena. 

Their observations on of currency crises and the pattern of their trade data suggest 

that they are related. Once a country had suffered a speculative attack (Thailand in 

1997, Mexico in 1994 and Finland in 1992 - for EMS crisis), its trading partners and 

competitors were disproportionately affected. 

In the light of competitive devaluation theory [26], Click and Rose hypothesise 

that it is likely that the trade channel played an important role in spreading the 

currency crises. Based on the probabihty approach, Chck and Rose use direct and 

indirect trade indicators to assess the possibihty of one country suffering a speculative 

attack when another country is under attack. After taking account of macroeconomic 

fundamentals and financial imbalances that might lead to a currency crisis, the re-

sults of this study are quite striking. They 6nd that there is strong evidence that 
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currency crises tend to spread along regional lines. Their results also suggest that the 

incidence of speculative attacks across countries is linked to the importance of trade 

linkages (i.e. trade contagion). Cerra and Saxena [8] focus on estimating the condi-

tional probabilities of crisis in Indonesia based on domestic economic fundamentals, 

common external shocks, or contagion from neighbouring countries, which is mea-

sured by the exchange rate pressure index from Thailand and Korea. The results of 

this study indicate that the inclusion of the exchange rate pressure index improves 

the transition probability of Indonesia's currency crises, suggesting that contagion 

was present. 

In general, the results of these studies suggest that trade links are major sources 

of contagion. In the recent literature, Kaminsky and Reinhart [39] studied the 

Tequila crisis of 1994-95, the Asian Su of 1997, and the Russian Cold of 1998 and 

examined four different channels through which shocks can be transmitted across 

borders during these periods. They classify the channels into two groups. The Grst 

group deals with the hnkages among financial markets, namely, liquidity channels, 

mutual funds, and cross-market hedging. The second group deals with trade in 

goods and services. The results of their study showed that the trade and financial 

channels were linked in most of the countries studied. In the Asian crisis case, the 

forecasting performance of the likehhood of the crisis based on the Bnancial sector 

link is greater than the improvement gained from trade links. The conclusion of 

this study also highhghted the role of common creditors of the Asian country crises 

(i.e. Japanese and US banks) in propagating International disturbances. Caramaza 
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et al. [7] investigate the transmission channel of currency crises in Mexico, Asia 

and Russia by constructing a variable called common lender used for measuring a 

country's vulnerabihty to crises. After controlhng for macroeconomic fundamentals 

and trade linkages, the &nancial linkage is always signifcant. They also test whether 

the eEect of these variables on the crisis/non-crisis borrowing countries is diSerent. 

The result of this study shows that countries experiencing a crisis relied more on 

bank lending for funding than non-crisis countries. 

Van Rijckeghem and Weder [54] developed a new indicator that measured com-

petition for bank funds. The result of the study shows that the extent of fund 

competition is more robust than the trade linkage after controlling for fundamental 

macroeconomic variables. In the case of Asia, however, which transmission channel 

is more responsible for the crisis is diKcult to detect, since both variables are highly 

correlated. 

While there is little agreement on which factors are more important in driving 

Anancial crises, it is argued in this thesis that, in the Asian crisis caae, it is very 

likely that the spread of international disturbances during the East Asian crisis was 

caused by both trade and the financial channels simultaneously, with Japan and US 

acting as the main partners. However, one of these channels might have been more 

important than the other. In this case, applying cross section regression analysis 

and treating trade and financial variables as exogenous variables does not capture 

the magnitude of the joint dynamic relationship which may exist between them. 

Furthermore, if the trade and Snancial indicators appear to be highly correlated, it 
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ig difBcult to distinguish which channel is more importance (see, e.g. Van Rijckeghem 

and Weder [54], Kaminsky and Reinhart [41]) 

Chapter 4, therefore, tests the relative important of the transmission channels 

in the transmission of Enancial shocks. The approach is based on time series data. 

In doing this, fom- variables, namely, direct (indirect) bilateral trade, interest rates 

and exchange rates are analysed within a cointegrated VA.R framework. The empir-

ical analysis is conducted using the Johansen method of cointegration. Within this 

framework, the relatively more important transmission channel is determined by 

observing its response to disequihbrium. If Gnancial variables play a significant role 

in transmitting the shocks, they should not be weakly exogenous in the cointegrated 

system. The rejection of the null hypothesis of weak exogeneity would be suggestive 

that the variable under examination is important in channelling shocks. 

Using data for six East Asian countries (Indonesia, Malaysia, Singapore, Thailand, 

Korea, and the Philippines) and their major trading partners (US and Japan) as well 

aa their trading partners in the same region, the results presented in Chapter 4 show 

that in the vast majority of cases the trade and Gnancial variables are cointegrated. 

In most cointegrated cases, the exchange rate, interest rate diSerentials, bilateral 

trade and indirect trade indicators, are not weakly exogenous. The empirical Endings 

suggest that both trade and Snancial variables did play a fundamental role in the 

propagation of the East Asian Crisis. 

Chapter 4 also investigates the causal relationship among set of the trade and the 

Gnancial variables. In causality tests between Gnancial and trade variables among 
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countries within the Asian region, the results of this study indicate that there is little 

evidence of two-way causality between trade and Gnancial variables. The results also 

indicate that less than 50 percent of aU possible pairs analysed in Chapter 4 appear 

to have one direction causality from trade to Gnance or vice versa. 
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Chapter 2 

Transmission of Financial Shocks 
in the Asian crisis: empirical 
evidence of contagion 

2.1 Introduction 

The recent episode of financial crisis that hit a number of countries in East Asia in 

1997-98 was characterised by a massive movement in exchange rates, capital flows, 

stock prices and other Enancial asset prices. One of the most distinctive features 

of the Asian crisis was the speed of transmission to other countries. In the recent 

pohcy-based discussion on this issue, it has been suggested that capital mobility has 

gone too far, creating a highly unstable international Bnancial system. 

It is often argued that with increased integration of the global economic and 

Gnancial system, the effect of transmission of international disturbances appears to 

be stronger in a country where the domestic market is integrated with world capital 

markets. As a result, a country will be more vulnerable to shocks. If 

exists, designing an appropriate policy will help the country to manage a crisis since 
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international shocks are frequently disruptive. 

Contagion is a relatively new concept and hag been defined in various ways in 

the empirical economic hterature. In a very broad meaning, contagion is said to be 

present when a financial shock originating in one market (country) then spreads to 

other markets (countries). It may also be the case that the nature of interdependence 

between markets changes in times of crisis. In the recent literature, identifying the 

existence of such a crisis transmission mechanism has been the subject of central and 

lively debate ( See : Forbes and Rigobon [24] [25], Caporale a/. [5] ). 

In this chapter, we use data from a group of Southeast Asian countries (Indone-

sia, Thailand, Singapore, Malaysia, the Philippines, and Korea) to investigate such 

that haa been at the center of recent debates on the international hnancial 

system^. We address this issue by using a variant of a 'contagion test' that has been 

suggested in the recent hterature (Favero and Giavazzi [21]), to identi^ whether a 

crisis causes changes in the transmission mechanism in stock market returns and in-

terest rates. A particular attractive feature of the approach we use is that it allows 

us to include countries aSicted by the crisis in the structural model. It is also argued 

that the approach is well suited for the cage where the period of crisis is short. We 

Gnd that the transmission mechanism generally changes in the period of Bnancial 

crisis. Our empirical findings suggest that contagion was present. 

The chapter is organized ag follows. Section 2.1 is the introduction. In Section 

2.2 we discuss the data used in the analysis and their properties. In Section 2.3, 

^See:Fischer [22]. See also the World Bank Web Site in Contagion of Financial Crises(2000) at 
http://wwwl.worldbajik.org/economicpoHcy/majiaging20volatility/contagion/. 
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we provide a brief review of the methodological discussions on detecting contagion. 

The outhne of the methodology used in the chapter to detect contagion in our Ave 

countries is presented in Section 2.4. Section 2.5 contains the results of the empirical 

test. Finally, Section 2.6 is the conclusion of this chapter. 

2.2 Theor ies Expla in ing Con tag ion 

Contagion has become an important concept in the economics literature. There are 

numerous theories with a wide range of views seeking to explain the existence of 

contagion in financial markets. Among these popular theories are: the theory of 

herd behaviour, the country evaluation or 'wake-up call' theory, multiple equilibria, 

and endogenous hquidity theory. 

The herd theory emphasizes investor behaviour in financial markets. According 

to this view contagion occurs because of the existence of incomplete or asymmetric 

information in Enancial markets. Calvo [3] developed a model characterised by the 

existence of asymmetric information, or a situation in which investors have differ-

ent abihties to gather information in financial markets. As a result, investors have 

diSerent knowledge regarding returns on investment in one country. The market par-

ticipants who lack information about the market will tend to foUow other informed 

market participants. As a consequence of this, the markets will be vulnerable to 

panic, rumours and fads, and investors may often behave irrationally. A shock in 

one country can result in a large and unexpected swing in financial variables (i.e. 

stock market price, interest rate, and exchange rate) even in emerging countries with 
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healthy fundamentals. Kodres and Pritsker [44] also explain that volatihty in as-

set prices from one market or country can spread to elsewhere and sometimes be 

more intense in the market with asymmetric information than in a market with full 

information about its fundamentals. 

In the 'wake-up call ' theory, contagion occurs when investors reevaluate their 

portfoho model in emerging countries (Goldstein, Kaminsky and Reinhart [28]). In 

this case, a crisis in one country allows investors to reevaluate their model of emerging 

countries. One focus of this literature is on the assessment of macroeconomic fun-

damentals. When new information (such as a weak banking sector) is included, it is 

possible that the revised forecast suggests that one country is vulnerable. A variant 

of this theory developed by Chang and Majnoni [9] argues that contagion emerges 

only if a crisis in one country leads international investors rationally to update beliefs 

about fundamentals in other countries. A country is more vulnerable to contagion 

if its fundamentals, in particular its financial position, are weak. Given a country's 

experience of Enancial crises the contagiousness of a crisis depends on the amount of 

information it releases. If information is sufficient for investors, then they can discern 

whether the crisis is caused by fundamentals or behefs, a fundamentals-driven crisis 

is more contagious than a behefs-driven crisis, and is more contagious than when 

information is less complete. 

A model of multiple equihbria is developed in Masson [47]. This theory explains 

how the change in expectations of market participants in one country can cause 

markets in emerging economies to shift from good to bad equilibria. This will result 
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in a large drop in the value of financial variables such as stock market prices and 

exchange rates. 

Finally, the hquidity theory says that contagion occurs because international in-

vestors in one country face problems in financing their projects after the country is 

hit by a hnancial crisis. As described in Valdes [61], in this case a rational interna-

tional investor will seek hquidity to satis^ regulatory requirements. If they cannot 

find cagh in one country, they will seek a solution in a second country by readjusting 

their portfolios. Selling a substantial asset in the second country will result in a sharp 

decline in asset prices in the second country. The theory predicts that an increase 

in the degree of Uhquidity from a particular country (measured by the probabihty of 

repayment) will increase the probability of iUiquidity in a second country. AU of 

the theories discussed above suggest that the behaviour of financial variables wiU be 

diGPerent in periods of Gnancial crisis as compared with tranquil periods. 

2.3 Methodological Issues 

As a new concept, hnancial contagion does not have an established deSnition in the 

economic hterature. As a consequence of this, the perception, definition, and the way 

to conduct tests of contagion vary across studies At the empirical level, there 

are at least three distinct methods suggested in the literature to identify contagion, 

namely : the correlation between asset prices in two or more financial centers, the 

conditional probability that a crisis occurs in a country (financial centre), and a 

change in volatility. 

^An extensive discussion addressing this issue can be found in Pritsker [50], Forbes and Rigobon [23]. 
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Since the correlation coeiBcient approach is widely used in the empirical ht-

erature, in this paper we concentrate on this approach. In particular, in the hrst 

part of this section we provide a summary of the recent discussion addressing the 

use of correlation coefEcients ( King and Wadhwani [43]) as a meaaure of contagion 

similar to structural models developed by Forbes and Rigobon [23], Corsetti et oZ. 

[12], and Caporale a/. [5]). The next section will outline the approach adopted in 

this study. 

2.3.1 T h e Cor re la t ion Coefficient A p p r o a c h fo r Tes t ing Con-
tagion . 

The correlation coeGBcients approach hag been used to test the presence of h-

nancial contagion in the empirical hterature in various contexts (see: King and 

Wadhwani [43], Hamao,Y a/. [32], Lee, S.B and Kim.,K.J [55], Calvo, S and 

C.M Reinhart [4], Baig and Goldfajn [1], among others). Comparing cross-country 

correlations calculated from sub-samples is the feature of the technique. Evaluation 

based on this approach reveals that if the conditional correlation coeScients be-

tween two markets increase signihcantly after a shock to one country (confirmed by 

conditional correlation test), this would suggest that contagion has occurred. In 

fact, most investigations under this approach find that contagion occurred in the 

market under examination. 

In more recent literature, however, Forbes and Rigobon [25] have argued that the 

detection of contagion under such criteria will be misleading, particularly in a market 
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exhibiting heteroskedasticity. With heteroskedasticity, there will be a bias toward a 

higher correlation during a period of turmoil. Unconditional correlation is always 

increasing as the volatility in asset prices increases even though the actwoZ correZahom 

between two markets does not change. As a result, the use 

of this test could incorrectly lead to the conclusion that contagion exists. The eSect 

of the bias on the actual correlation can be explained in the following simple model: 

= + + (2.1) 

a;* = ayt + Z* + % (2-2) 

where a; represents the foreign market, 1/ represents the national market, and St 

and are stochastic country-speciGc shocks. Forbes and Rigobon [25] assume that 

a = 0, i.e., there is no feedback from the domestic market to the foreign market, and 

Zt = 0, i.e., there is no global shock in the Gnancial markets. Forbes and Rigobon [25] 

showed that during a period of market turbulence in which markets tend to experience 

high fluctuations, the correlation coefBcient always increases even though the cross 

market linkage (/3) in the period of the crisis does not change compared to the 

period of tranquility. This is because the country-speciSc shocks (i.e. exhibit 

heteroskedasticity. Therefore, the parameter stability test based on conditional 

correlation supers from heteroskedasticity bias. Forbes and Rigobon [25] provided 

a solution to this problem and developed a heteroskedaaticity-robust parameter 
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stability test on the correlation coe&cient which is a revised version of the normal 

correlation that had been commonly used in the previous studies. 

Forbes and Rigobon analysed the performance of the proposed tests by comparing 

the results of the two tests (conditional and unconditional correlation tests) estimated 

6om the same data, namely, daily data for stock market prices of up to 36 developed 

and emerging countries. The results of this study is very interesting. In the tests 

based on the conditional correlation coeScient, they found that about 50% of the 

sample during the Asian and US crash, and 20 % of the sample during the Mexican 

crisis indicate that the cross-market correlation had signiRcantly increased (i.e. con-

tagion wag present). When the same tests are based on the unconditional correlation 

coefBcient, this study found that in most caaes correlation was relatively stable (i.e. 

contagion wag not present). Thus, Forbes and Rigobon [25] argue that detection of 

contagion should focus on the stability of cross-market hnkage rather than just using 

a plain correlation coeSicient. 

The eSect of a shock to one country (or group of countries) on the stabihty of cross-

market linkages is a central issue in the Forbes and Rigobon's approach. Forbes and 

Rigobon [24] also argue that in countries that are historically correlated (in trade and 

or finance) or closely integrated into global Snancial markets, the volatility of asset 

prices and other financial variables could be the result of simultaneous changes in 

economic fundamentals, risk perception, and preferences of market participants. The 

volatility in asset prices arising from global or local factors are normally transmitted 

internationally. The effect of country speciRc or global shocks could be more intensive 
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because of their hnkages. Ag a result, to isolate the effect of one shock on the stability 

of the cross market linkages is diScult. In this case, Forbes and Rigobon [24] argue 

that the parameter stability test for detecting the presence of contagion is not only 

aSected by heteroskedasticity biaa, but also endogeneity biaa. 

Rigobon [53] developed a test for the stabUity of the structural parameter by 

assuming a,/) ^ 0 i.e. the market exhibits both heteroskedaaticity and endo-

geneity in its variables. As a result, the stabihty of the test is aSected not only by 

heteroskedasticity but also by endogeneity of the variables under investigation. To 

solve this problem, he proposes buUding a test using two variance-covariance matri-

ces. The idea is to examine whether the observed increase la the covariance between 

the two markets can be attributed to a change in the relationship between them or 

to an increase in the variance of one of them within the same framework of inter-

market-relationships. Building upon the conventional framework of a simultaneous 

equation model, Rigobon solves the problem of distinguishing between contagion 

or plain interdependence by estimating the structural parameters via instrumental 

variable methods. The term interdependence denotes the existence of strong link-

ages between two economies in all states of the world. The test for contagion then 

boils down to a Hausman-type specification test of instrument validity [34]. The 

changes in the transmission (as measured by the coeGcient of instrumental variable 

estimators) after shocks to one country suggests that contagion is present. 

In the empirical part of the Rigobon's study, the author analyzed pairs of obser-

vations for 36 countries using daily data on stock market returns covering the period 
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from January 1993 to December 1998. A crisis window in their study is arbitrarily 

determined. Given the tranquil and crisis windows, the two instrumental variables 

estimators are computed. The test is thus to determine if the two estimators are sta-

tistically the same. Finding that the two estimators are statistically diEerent during 

tranquil and the stable periods is then interpreted ag evidence of contagion. The 

results of this study show that the pair-wise transmission mechanism during crisis 

time and tranquil periods for the 36 countries is relatively stable. In the Asian crisis, 

the study finds that in less than 15 percent of possible pairs of observations did the 

parameters change, suggesting that no contagion wag present. 

In the recent literature, Rigobon's approach has been criticized by several re-

searchers. Caporale oZ. [5] argue that the assumption of (a = 0) is not appropriate 

for capturing the reality of the crisis, especially in the case of the Asian crisis. Dungey 

and Martin [15] pointed out that the power of rejection of the test proposed by Forbes 

and Rigobon is low. They also argue that the arbitrary choice of the window of crisis 

in Forbes and Rigobon's study can be seen aa undesirable since it aEects the inference 

of the test. In response to these criticisms, Caporale oZ. [5] provide a solution to 

this problem by estimating a full sample and by endogenizing the choice of crisis 

windows. Applying their methodology to data on stock markets for eight East Asian 

countries (Indonesia, Singapore, Philippines, South Korea, Malaysia, Taiwan, Hong 

Kong, and Thailand), they End that contagion was present. 

It is clear that the Rigobon and Caporale approaches have a number of advantages 

compared to the simple conditional correlation test. Nevertheless, it should be noted 

26 



that the tests for the existence of contagion using the approaches reviewed above are 

based on only two markets. It is often argued that the Asian crisis digers from 

previous crises in several key respects. One of the most distinctive features of the 

Asian crisis is the speed of transmission to many countries. Thus, the use of the 

framework suggested by Forbes and Rigobon and its variants which rely on only two 

markets may not fully capture all the characteristics of the crisis. 

The present study provides additional evidence of contagion in the East Asian 

crisis based on another variant of the 'contagion test' that has been suggested in the 

recent hterature (Favero and Giavazzi [21]), to identify whether there exists a change 

in the transmission mechanism in stock market returns and interest rates. 

It is argued that the technique has a number of potential advantages compared to 

the one proposed in the Forbes and Rigobon study. In particular, the procedure allows 

countries affected by the crisis to be included in the structural model. Moreover, the 

approach is weU suited to the case when the period of crisis is short. The remainder 

of this section outlines the Favero and Giavazzi approach. 

2.3.2 T h e Favero and Giavazzi A p p r o a c h 

The framework suggested by Favero and Giavazzi (FG) includes the following steps: 

first, estimate an umestricted YAR for the market under investigation. This step is 

meant to identi^ the channel through which shocks are normally transmitted. A 

set of dummies may be introduced in the structural model to solve heteroskedasticity 

or normality of the residual resulting from the first step regression. The second 

step is to identify the outliers based on an a-priori knowledge, i.e. each outher is 
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earmarked as originating in one particular comitry or as a common shock. The 6nal 

step is to test for the presence of financial contagion, namely, if the dnminies that 

are associated with idiosyncratic shocks are also significant in markets other than the 

one they originated in, this is interpreted as presence of contagion. 

For simplicity, let 7̂ 2, and Ag be the interest rates of countries 1, 2, and 3. 

One of these countries is assumed to act as 'core' in the system. Suppose that the 

core is country 1, so that 5'2i — (% — Ai), 3̂1 = (% — .Ri) represent the interest 

rate diSerentials of country 2 and 3 with respect to country 1. 

A reduced form of the system which describes a conditional distribution of a joint 

process generating the return of 5'2i and S'gi can be expressed by the following : 

5*21,1 \ / ^11 ^12 \ j \ 

3̂1.t / \ /'21 /I22 / \ / \ (̂ 2,t 

I ' " -N 0 ^ r 
_2 

According to FG, since the sample observations include the period of market 

turbulence, it is very likely that the residuals of the structural interdependence will 

exhibit heteroskedasticity and non-normahty. However, using standard tests (i.e. nor-

mahty and heteroskedasticity), the problem can be easily detected. Favero and Gi-

avazzi argued that in the model described above (i.e. equation 2.3), the residuals 

that suffer from heteroskedasticity problem can be eliminated by introducing a set 
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of dummies, d, in the system. Re-specifying equation (2.3) after introducing the set 

of dummies, the model is given by 

where 

and 

21,t 
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where , 62,* are the structural shocks which exhibit heteroskedasticity and non-

normality. d is the vector of dummies capturing the market turmoil that occurred 

in country 1 or country 2 .̂ We use this methodology in our analysis, and results 

are reported in Tables 2.12-2.2.14 and Tables 2.21-2.23. B is a matrix defining the 

contemporaneous feedback of the variables included in the model ( and 

^i i t - i , "Saiit-i). 6 % , w h i t e noise disturbances. A is a 2x2 matrix containing 

For illustration, suppose that the evidence of the speculative attack on Thailand's currency on 15 July 1997 can be 
captured by two dummies, namely, f:(it=i5/7/i997 (^2t=l5/7/l997' In this case, (f it=i5/7/l997 ^2^=16/7/1997 
denote dummies capturing the market turmoil that occurred on 15 July 1997 in country 1 and in country 2, 
respectively. Within this framework, therefore, the value of the dummies are constructed as follow: In country 1, 
(:fit=i5/7/i997 = 1 for 15 July 1997 and (^it=i5/7/i997 = 0, otherwise. For country 2, c(2t=i5/7/i997 = 1 15 July 
1997 and c(2t=i5/7/i997 = 0, otherwise. 
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the coeScients on the dmmnies. PG interpret the coefhcients in the A matrix as 

measuring the propagation of financial shocks across markets (countries)'^. 

FG argue that the block diagonal of the matrix deSnes the extent to which 

the normal structural shocks get ampUfied within markets. The block diagonal of the 

A matrix allows for non-hnearities in the propagation of shocks across countries. A 

modihcation of the coefBcients in the A matrix during a period of market turbulence 

indicates that a change in the transmission of the shock occurred. Therefore, the A 

matrix has become the focus of this approach. The test for the absence of non-

linearity of coefficient in the A matrix is given by 

Ho: = 0, for each % 

In performing the non-linearity test of the transmission of a Snancial disturbance, 

however, we need to identify the parameter of structural interdependence (i.e. the 

B matrix). According to Favero and Giavazzi [21], imposing the own lagged 

dependent variable and restricting the lag structure in each equation, a condition of 

just-identiRcation of the structural interdependence is met. The model is given by : 

-Ai 1 A y I, 0 7^2 j I ^ 3 v _ i ; + 

In a recent study, Caporale et ai [5] criticised this interpretation. They a rgued tha t contagion should refer 
to the change in the parameters of structural interdependence rather than the change in the intercept. Chapter 3 
of this thesis extends this approach where changes in the transmission mecheinisms are captured by a change in the 
error-correction mechanism. 
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Where /)i2 and /%! are the parameters of the structural interdependence between 

the two markets. The vector of parameters ai2 ^nd a2i, the coeScients of the dummy 

variables, allow for non-linearities. = 721 = 0 is the imposed restriction on the 

structural interdependence (i.e. equation (2.7)) to ensure that the just identification 

condition is met®. 

The hnal step is to perform a test for contagion. Within this framework, contagion 

happens when either 1̂2 7̂  0 &nd 021 0- The presence of contagion then can be 

tested by applying a Hausman test [34]. 

2.4 Empirical Results 

2.4.1 P r e l i m i n a r y D a t a Analysis 

The data used in this study consists of time series of daily composite stock market 

indexes and daily observations on monthly nominal deposit interest rates for Indone-

sia, Malaysia, Singapore, Thailand, Korea and the Philippines. Since there is no 

information on the precise date at which the Asian crisis actually began, the data 

periods in this study are chosen to encompass all possible starting points. We begin 

by looking at the volatility in both of the series during the Asian crisis in 1997. Due 

to limitations on the the availabihty of the data for both of the series, we use dlEerent 

time periods for stock market and daily interest rates. The data periods capture all 

®This arbi t rary zero exclusion on the lags to achieve identification has been t h e sub jec t of criticism (see: Caporale 
G,et oZ. [5]). 
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possible dates of the Asian crisis. For stock market indexes, the sample covers the 

period from 15 January 1996 to 31 December 1999. For daily interest rates, the data 

cover the period from 1 January 1995 to 31 December 1998. The data were extracted 

from Datastream International. A detailed description of the data on interest rates 

can be found in Table 2.29 (Appendix). 

The daily observations have several advantages. First, they provide enough obser-

vation for estimation so that any problem with degrees of freedom can be minimized. 

Second, in fact, the evidence of market turbulence in Asia occured in a short pe-

riod of time so that the use of daily observation data should be able to capture the 

magnitude of the crisis. 

Figure 2.1 shows the plots on the daily interest rate data for Indonesia, Malaysia, 

Philippines, Thailand, and Singapore. Visually, the interest rate tends to increase 

in all countries. The interest rate increased dramatically in Indonesia after 16 April 

1998, peaking at 64 % in 13-19 October 1998. It has fallen sharply since then. 

Officially, the Asian crisis began on 14 July 1997 when the Thai Baht was allowed to 

Hoat. In general, there was a dramatic increase in all countries in the region around 

1997, i.e. the period of crisis. 

Table 2.1 provides some stylized evidence on the behaviour of nominal daily 

interest rates in these countries in the pre-crisis and crisis period. The Table displays 

for each country the mean, standard deviation, minimum and maximum of daily 

interest rate. As can be seen from the Table, in most countries except Korea, the 

average interest rates increased dramatically in the period of crisis compared to the 
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Figure 2.1: Daily Nominal Interest Rate in the 6 As ian countries 
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Pre-Crisis 
1 / 1 / 1 9 9 6 - 1 4 / 7 / 1 9 9 7 

Crisis 
1 5 / 7 / 1 9 9 7 - 3 0 / 1 1 / 1 9 9 8 

Country Mean Std Min Max Skew Kurt Mean Std M i n Max Skew Kurt 
%A 

(mean) 

Malaysia 7.03 0.227 6.4 7.6 -0.306 -1 .330 8.1681 1.260 5 . 7 10.3 0.25 -1 .41 16.1 

Singapore 2.83 0.539 1.56 3 .75 -0.641 0.291 4 .558 1.259 1 . 5 7.0 0 .73 . 0 .23 61.0 

Thailand 9.76 1.732 7.75 16.75 0.599 -0 .505 16.301 5 .497 6 27.5 0.16 -1 .19 67.0 

Indonesia 14.72 0.219 14 15 -1.011 -0 .067 36.285 17.82 14 64 0.26 6.53 246.5 

Philippines 7.86 1.245 5.5 9.5 -0.464 0.182 12.108 1.260 1 0 14.25 -0 .32 10.76 54.0 

Korea 11.35 0.932 10.06 13.23 2.079 0.314 7 .653 2 .27 4 . 8 1 21.5 1.67 -1 .31 -32.6 

Average 8.92 0.815 7.54 10.97 0.042 -0 .185 14.17 4 .89 7 . 0 1 24.09 0.46 2.19 58.96 

Table 2.1: Daily Nominal Interest Rate (in percent): summary statistics 

Pre-Crisis 
1 / 1 / 1 9 9 6 - 3 1 / 1 2 / 1 9 9 7 

Crisis 
1 / 1 / 1 9 9 7 - 2 5 / 0 5 / 1 9 9 8 

Country Mean Std Mill Max Skew Kurt Mean Std Min Max Skew Kurt 

Malaysia 0.06 0.78 -3 .17 2.26 -0 .52 2 .04 -0 .21 2 . 6 7 -11.74 20.82 0.62 14.90 

Singapore 0.01 0.81 -4 .35 2.25 -0 .40 1.94 -0 .13 1 . 9 1 -9 .67 14.87 0.98 7.68 

Thailand 0.01 1.30 -6 .18 4.76 0.64 3.86 -0 .23 2 . 4 0 -10 .03 11.35 0 .95 2.75 

Indonesia 0.05 0.94 -4.24 2.95 -0 .49 2 .03 -0 .10 2 . 5 1 -12 .73 13.13 0.60 3.11 

Philippines 0.05 0.95 -3 .80 2.62 0.38 6.10 -0 .11 1 . 9 9 -9 .74 9.67 0 .17 2.43 

Korea -0 .11 1.16 -3 .11 4.38 0.14 0 .65 -0 .19 2 . 7 1 -11 .60 9 .71 0 .25 1.13 

Average 0.01 0.99 -4 .97 3.20 -0 .40 2.77 -0 .16 2 . 3 4 -10 .91 13.23 0 .60 5.33 

Table 2.2: Stock Market Returns (in local currency): summary statistics 

pre-crisis period. The increase (in percent) ranges from a relatively low 16.1 percent 

in Malaysia and to a high of 246.5 percent in Indonesia. Overall, the average of 

interest rates in these countries increased by around 60 percent in the period. 

Figure 2.2 shows the plots of the composite stock market prices in the Southeast 

Asian countries. Visual inspection suggests that the behaviour of the series seems 

to change dramatically in the period of the East Asian crisis in 1997-98. 

Table 2.2 summarises daily stock market returns in the pre-crisis and crisis period 

for the same countries. The stock market returns are computed by using the formula 

pt where is the value of the stock market index at time t. The stock 
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Figure 2.2: Daily Stock Market Index in the 6 Asian-countries 
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market indices used in our sample are : Jakarta Composite Index (Indonesia), Kuala 

Lumpur Index(Malay8ia), Stock Exchange of Singapore All Index (Singapore), Korea 

Composite Index (Korea), the Stock Exchange of Thailand index (Thailand). It can 

be seen from Table 2.2 that the average of the stock market returns in all markets 

are still positive about 0.01 percent per day in the pre-crisis period, except for Korea, 

while in the period of crisis the average the stock market returns is negative at -0.16 

per cent per day. AU of these features would appear to oSer some preliminary support 

for the hypothesis of the existence of contagion according to our definition. 

Stationarity of the data 

In order to examine the properties of the series, we perform both unit root tests and 

tests for cointegration among variables. The Brst test is to investigate whether our 

series are stationary and, if not to what is their order of integration. In the hterature, 

there are a number of procedures with diSerent properties which can be used to test 

for the presence of unit roots in the data^. It has been argued that the traditional 

unit root test ( i.e. Dickey and Fuller [14]) appears to be of low power. However, 

since the test of the presence of contagion adopted in the study is not affected by 

the stationary of the variables under consideration, the issue of the power of the unit 

root test may be less important in our study. For simplicity, therefore, we use the 

unit root test as suggested by Dickey and Fuller [14]. 

®see, for example, Phillips and Perron [48], Dickey and Fuller [14]), Kwiatkowski et al. [45], Elliot et al. [17]. 
The discussion of the properties of these tests can found in elsewhere ( see:, e.g. Masih and Masih [46]). 
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The test is generated from the following regression 

— a + 'yi/t-i + (28) 

Where p is the additional lag to warrant that the error term is white noise. 

We are testing the nuU hypothesis : 'y = 0 ( a miit root present, we have non-

stationary series) against the alternative hypothesis , n,, : 'y < 0( there is no miit root 

present, we have stationarity). The Dickey-Fuller test statistic is the ratio of ^ to its 

standard error obtained from OLS regression. This is a one-tailed test, so we reject 

the null if the test statistic(s) are outside (smaUer/more negative than) the critical 

value calculated by Dickey-Fuller [14]. To decide which model is best (plain DF as 

above, or with p lags), we look for the (first) peak value of the AIC/SBC statistic. 

The tests were conducted on the level and on the 6rst-di&renced series. The results 

of tests estimated from daily interest rate and stock market index are presented in 

Table 2.3-2.4 and 2.5-2.6, respectively. 

The results in Table 2.3-2.4 and 2.5-2.6 show that we generally cannot reject the 

nuU hypothesis of a unit root being present, with and without a trend in all of 

the countries (Thailand, Philippines, Malaysia, Singapore, Indonesia, and Korea). 

So we conclude that the daily series on interest rate data and stock market index 

are not stationary. In the case of the 6rst diSerence of these series, however, the 

test statistic, with and without trend, hes clearly in the rejection region (see Table 
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Country Level 

Sample Periods : 1 /1 /95-31/12/98 

LagOrder* 

(P) 

95% CV A D F 

statistic 

AIC SBC 

Thailand DF reg. with no trend 1(0) -2 .8648 - 8 9 0 9 0 -363.4988 -368 .4371 

DF reg. with trend 1(0) -3 .4165 - . 1 6 2 2 2 -363.2224 -370 .6299 

Philippines DF reg. with no trend 3(12) -2 .8648 - 1 . 8 0 6 6 -36 .0085 -70 .5765 

DF reg. with trend 3(12) -3 .4165 - 2 . 0 4 9 1 -36 .5158 -73 .5530 

MWaysia DF reg. with no trend 1(0) - 2 . 8 6 4 8 - 1 . 6 5 4 5 843.1279 832.6031 

DF reg. with trend 1(0) -3 .4165 - . 6 9 1 7 7 842.4797 835.7205 

Singapore DF reg. with no trend 12(2) -2 .8648 - 1 . 5 1 5 8 291.1760 257.5183 

DF reg. with trend 12 (5) -3 .4165 - . 9 9 9 2 0 291.0024 254.0664 

Indonesia DF reg. with no trend 12 -2 .8648 - 1 . 3 7 1 8 -1738.7 1773.3 

DF reg. with trend 12 -3 .4165 - 2 . 1 3 0 5 -1738 .3 -1775 .4 

DF reg. with no trend 4 -2 .8647 - . 8 4 9 1 4 -428 .0 -440 .4 

DF reg. with trend 4 -3 .4165 - 1 . 2 7 9 8 -428.19 -443 .0 

** Baaed on AIC and SBC. (...) indicates a number of lag length chosen from SBC 

Table 2.3: DF and ADF test results for Daily Interest Rate (in level) 
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Country Fi rst-diEerenced 

Sample Periods : 1 /1 /95-31/12/98 

LagOrder 

(P) 

95% CV A D F 

statistic 

AIC SBC 

Thailand DF reg. with no trend 12 -2 .8648 - 7 . 1 9 6 7 -295.8740 -330.4352 

DF reg. with trend 12 -3 .4165 - 7 . 2 5 8 8 -296 .4158 -333.4456 

Philippines DF reg. with no trend 12 -2 .84648 - 8 . 1 2 3 6 -37 .9203 -72 .4815 

DF reg. with trend 12 -3 .4165 - 8 . 1 2 1 2 -38 .9077 -75 .9376 

Malaysia DF reg. with no trend 0 -2 .8648 - 3 2 . 0 7 0 2 841.4379 836.5006 

DF reg. with trend 0 -3 .4165 - 3 2 . 1 4 7 1 841.923 834.5179 

Singapore DF reg. with no trend 12 -2 .8648 - 9 . 7 6 3 4 294.1179 259.5567 

DF reg. with trend 12 -3 .4165 - 9 . 8 5 1 6 294.0130 256.9831 

Indonesia DF reg. with no trend 12 -2 .8648 - 8 . 4 7 2 2 -1738 .5 -1773.0 

DF reg. with trend 12 -3 .4165 - 8 . 4 6 9 0 -1739 .5 -1776 .5 

Korea DF reg. with no trend 12 -2 .8648 - 6 . 5 8 2 2 -436 .0 -470 .5 

DF reg. with trend 12 -3 .4165 - 6 . 6 1 1 2 -436 .5 -473 .5 

** Based on AIC and SBC. (...) indicates a number of lag length chosen from SBC 

Table 2.4: DF and ADF test results for Daily Interest Rate (in Srst diEerence) 
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Country Level 

Sample Periods : 15/1/95-31/12/99 

LagOrder* 

( P ) 

95% CV A D F 

stat is t ic 

AIC SBC 

Thailand(BNGKSET) DF reg. with no trend 2(1) -2 .8647 - 1 . 9 0 4 6 -4062 .7 -4070.2 

DF reg. with trend 3(1) -3 .4165 - . 6 2 5 6 4 -4063.7 -4073.6 

Philippine(MANCOMP) DF reg. with no trend 2(1) -2 .8647 - 1 . 1 5 3 1 -5224.3 -5233 .7 

DF reg. with trend 12* -3 .4165 - 1 . 7 1 6 8 -5224.5 -5236.2 

Malays ia(KLPCOMP) DF reg. with no trend 5(4) -2 .8647 - . 9 9 9 4 0 -4256.8 -4272.1 

DF reg. with trend 6(3) -3 .4165 - . 8 4 3 9 4 -4257 .3 -4276 .1 

Singapore(SINGPORI) DF reg. with no trend 5(1) -2 .8647 - . 3 7 9 4 1 -4834 .0 -4842.8 

DF reg. with trend 5(1) -3 .4165 . 1 0 4 6 4 -4833 .4 -4845.0 

Indonesia(JAKCOMP) DF reg. with no trend 10(9) -2 .8647 - 1 . 5 2 2 7 -3903 .3 -3933.0 

DF reg. with trend 10(9) -3 .4165 - 1 . 4 2 6 2 -3904 .3 -3936.4 

Korea(KORCOMP) DF reg. with no trend 5(1) -2 .8647 - . 7 1 7 4 0 -4271 .1 -4277.4 

DF reg. with trend 6(2) -3 .4165 - . 2 1 0 4 2 -4269 .8 -4282.4 

* Based on AIC and SBC. (...) indicates a number of lag length chosen from S B C 

Table 2.5: DF and ADF test results for Daily Stock Market Index (in level) 
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Country First-differenced 

Sample Periods : 15 /1 /95-31 /12 /99 

LagOrder* 

(P) 

95% CV A D F 

statistic 

AIC SBC 

Thailand(BNGKSET) D F reg. with no trend 3(1) -19.9900 -2 .8647 -4064.6 -4071.0 

D F reg. with trend 3(3) -17.8299 -3 .4165 -4062.9 -4075.3 

PWlippine(MANCOMP) D F reg. with no trend 2(1) -2.8647 -21 .9116 -5224.0 -5231.4 

D F reg. with trend 2(1) -3.4165 -21 .9012 -5225.0 -5234.4 

Maiaysia(KLPCOMP) D F reg. with no trend 5(1) -2.8647 -13 .6849 -4255.8 -4264.2 

DF reg. with trend 5(1) -3.4165 -13 .6900 -4256.6 -4267.6 

Singapoie(SINGPORI) D F reg. with no trend 1(1) -2.8847 -26 .9589 -4834.5 -4839.5 

DF reg. with trend 3(1) -3.4165 -16 .1638 -4832.4 -4841.6 

Indonesia(JAKCOMP) D F reg. with no trend 10(2) -2.8647 -8 .6645 -3902.8 -3909.4 

D F reg. with trend 12(1) -3.4165 -7 .4611 -3900.0 -3912.7 

Korea(KORCOMP) DF reg. with no trend 1(1) -2.8647 -22 .1203 -4269.4 -4274.3 

DF reg. with trend 1(1) -3.4165 -22 .2322 -4269.1 -4276.0 

* Based on AIC and SBC. (...) indicates a number of lag length chosen from S B C 

Table 2.6: DF and ADF test results for Daily Stock Market Index (in Arst difference) 
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2.2). Therefore, we can reject the null hypothesis in favour of the alternative 

hypothesis that there are no unit roots present, and conclude that all the daily 

interest rate series and stock market index are diSerence stationary, or integrated 

of order 1 (or As all the series appear to be 7(1), the test for cointegration 

may thus be considered for all the series. We investigate whether two (or more) 

series are cointegrated. For this purpose, we conducted a cointegration test in both 

bivariate and multivariate frameworks. We present hrst the bivariate cointegration 

between the daily interest rate (stock market price) of each of the 6 Asian countries 

vs Thailand. Three alternative bivariate cointegration tests are applied, namely : 

Augmented Dickey-FuHer (ADF), Error Correction Model, and Johansen Maximum 

Likelihood-Ratio test. In the multivariate setup, we only use the Johansen test for 

cointegration. 

Cointegration Analysis: 

Augmented Dickey-Fuller Test 

The unit root test for residuals calculated from a static regression can be used to 

determine if two variables are cointegrated. If individual series are non-stationary 

(and integrated of order (1)), but their error term (residuals) produces a stationary 

series, the series are cointegrated of order (1,1). Because the previous results from 

each of individual interest rate series indicate that they are 7(1), the next step is to 

estimate a static bivariate regression in the form : 

= /3o + 
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ADF ECM 
Country Lag Order ( p ) ADF TestStatistic Lag Order(p) TECM Statistic 

Phihppines 1 1.18227 1 -2.535[0.01]" 
Indonesia 2 -1734.8 12 1.4507[0.25] 
Malaysia 8 -2.8906 1 3.2286[0.00]" 
Singapore 6 -3.4108* 6 -3.3797[0.01]** 
Korea 5 -1.356 5 1.3457[0.36] 
Sample periods : 1 January 1995 -31 December 1998 

Table 2.7: Unit Root Test for Residual of Static Regression for Daily Interest Rate 

We specify the Thailand interest rate aa the independent variable in ea<:h re-

gression. This is primarily due to the fact that the Asian crisis officially started in 

Thailand. As we have 5ve interest rate variables, there will be four static bivariate 

regressions to be estimated. In practice, we saved the residuals from the static regres-

sions as and performed a Augmented Dickey-FuUer test on these residuals. 

More specihcaUy, the test is generated from the following regression : 

Ae — a + (f)Et-i + ^ ^ + ut (2.9) 
i=l 

Results for the ADF test of the residuals from static regression estimated from 

daily interest and stock market index are presented in the second column of Table 

2.7 and Table 2-8, respectively. In the case of daily interest rates, the result of these 

tests indicates that the hypothesis of the presence of a unit root cannot be rejected 

except for Singapore, while the hypothesis of the presence of a unit root in the stock 

market index cannot be rejected in aU of the possible pairs. For cointegration we 

have to be able to reject the null hypothesis of a unit root - the test statistic must 

be higher than the critical value. 
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ADF ECM 
Country Lag Order ( p ) ADF TestStatistic Lag Order ( p ) TECMSta t ia t ic 

Philippines 6 -1.6863 3 -1.8441[.066] 
Indonesia 10 -1.3608 12 -1.4143 [.158] 
Malaysia 2 -1.2107 1 -1.3332[.183] 
Singapore 7 -.43062 6 -1.4127[.158] 
Korea 2 -1.5186 8 -1.2202[.223] 
Sample periods : 1 January 1996 -31 December 1999 

Table 2.8: Unit Root Test for Residual of Static Regression for Stock Market Index 

Error Correction Model 

Engle and Granger [19] propose a straightforward test of whether two 1(1) variables 

are cointegrated of order Cf( l , 1). The first step is to estimate the long-run relar 

tionship. We save the residual from static regression. We have done this step in the 

previous analysis. Next we do the second stage (of the Engle-Granger 2 step method) 

regression- the dynamic ECM. This involves regressing 1st differenced variables with 

as many lags as are required, and incorporating the lagged residual from the static 

regression. The estimate of the coefficient on the lagged residual tell us how much of 

the disequilibrium is corrected in any one period. The t-statistic for this coefBcient 

gives us the 

To estimate the ECM involves estimating and testing diSerent possible models: 

first, we began with twelve lags on each differenced variable (because we have a large 

number of observations). This ECM has no problem of serial correlation, although 

it stUl has a non-normality problem. The coefEcient estimate for the lagged residual 

from the static regression represents the speed of adjustment which has important 

implications for the dynamics of the system. It is known as the Error Correction 
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Term (ECT). Evidence that the series are cointegrated implies the existence of an 

underlying relationship. If we have a set of cointegrated variables, an ECT can 

express the relationship between them. 

In our cage, the coefRcient of the lagged residual (i.e. egreg) should be signiScantly 

different from zero if both interest rates are cointegrated. As shown in the fourth col-

umn of Table 2.7, the coefRcient of the lagged residual is signiBcantly diSerent from 

zero except for Indonesia. Therefore, we conclude that daily interest rates in Thai-

land and Singapore, Thailand and Malaysia, and Thailand and in the Philippines are 

cointegrated. In terms of an economic relationship, we can interpret cointegration 

more intuitively, namely, there exists an equilibrium relationship between the time 

series variables that we are examining here. Moreover, the ECM can express the relar 

tionship between them. An error correction mechanism is a systematic disequihbrium 

adjustment process, through which daily interest rates in Thailand and Singapore, 

in Thailand and Malaysia, and in Thailand and Philippines are prevented from drift-

ing too far apart. The estimate for the lagged residual from the static regression 

teUs us how much of the disequihbrium is corrected in any one period. In the case of 

the stock market index, the results show that none of the coe&cients of the lagged 

residuals are significant diEerent &om zero. We conclude that stock market indexes 

in the countries under investigation are not cointegrated. 

Johansen Test for Cointegration 

Even though the EG test for cointegration is easily implemented, the researcher 

needs to have prior knowledge to identify a dependent variable. This requirement 
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Count r i e s : T h a i l a n d , Indonea ia , S ingapore , Ma]ay8:a ,Phi l l ip inea , a n d K o r e a 

Max.EigenValue Test Trace Test 
Hypothesis Test Statistic Hypothesis Test Statistic 
Ho '• r = 0 54.5830* Ho : r = 0 119.4220 * 

: r < 1 25.4102 jfo : r < 1 64.8391 
ifo : r < 2 19.2057 Ho \ r <2 39.4289 
jlo : r < 3 13.2427 .Eo : r < 3 20.2232 

: r < 4 5.6299 : r < 4 6.9805 
: r < 5 1.3506 .7̂ 0 : r < 5 1.3506 

*, ** d e n o t e s s ign i f i cance a t t h e 1%, 5%, respec t ive ly 

Table 2.9: Multivariate Cointegration Testing Results for Daily Interest Rate 

is often viewed as an undesirable feature of the EG test since the test for cointe-

gration should be invariant to the choice of the variable selected for normalization 

(Enders [18]). Problems arise in the implementation of the cointegration test based 

on the residuals because of efRciency and contradictory results, especially when there 

are more than two 1(1) series under consideration. Since we have more than two 

variables, we therefore use the Johansen test for cointegration. Johansen's method-

ology provides a consistent maximum likehhood estimate of the whole cointegration 

matrix. We are testing to End the rank, that is the number of stationary compo-

nents. Table 2.9 presents summaries of Johansen test result of the series we have. 

A long lag length is required to ensure white noise disturbance, and is selected using 

test statistics and choice criteria (AIC and SBC). 

As can be seen in Table 2.9, for daily interest rates, the test result based on the 

maximum eigenvalue statistic and the trace statistic indicates that the hypothesis 

of zero cointegrating vectors : r = 0), against the alternative of one or more 

cointegrating vector, is rejected. The hypothesis of at most one cointegrating vector 
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Count r i e s : T h a i l a n d , Indones ia , S ingapore , Malays ia , P h i l i p p i n e , a n d K o r e a 

Max.EigenValue Test Trace Test 

Hypothesis Test Statistic Hypothesis Test Statist ic 
Ho • r = 0 22.9393 Ho : r = 0 74.6141 
.ffo : r < 1 18.6924 ;7o : r < 1 51.6748 
jifo : r < 2 17.4184 : r < 2 32.9824 
ifo : r < 3 7.6779 : r < 3 15.5641 
jifo : r < 4 5.8428 : r < 4 7.8861 
Ho '• r < 5 2.0433 Ho : r <5 2.0433 
*,** deno te s s ign i f icance a t t h e 1%, 5%, r e spec t ive ly 

Table 2.10: Multivariate Cointegration Testing Results for Stock Market Index 

(ffo : r < 1) for this set of variables is not rejected. 

The Johansen test result based on data from stock market index is presented 

in Table 2.10. The results show that both the maximum eigenvalue statistic and 

trace statistic do not reject any of the null hypotheses. This results suggest that 

the stock market index is not cointegrated. 

2.4.2 Tes t ing of Changes in t h e T r a n s m i s s i o n Channe l 

The next and most crucial investigation is to examine the transmission of economic 

disturbances in the market under investigation. Following FG, we construct two 

indicators: the interest rate diSerential and stock market returns. We calculate 

both the interest rate and stock markets return diSerentials in each country rel-

ative to Thailand. For the interest rate differential, we obtain &ve series, namely, 

SJDTH, S_MYTH, S_KRTH, S_SGTH, S_PPTH where SJDTH, S_MYTH, S_KRTH, 

S_SGTH, S_PPTH are the interest rate differentials between Indonesia and Thai-

land, Malaysia and Thailand, Korea and Thailand, Singapore and Thailand, and 
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Philippine and Thailand, respectively. 

As stated earlier, we need to estimate a structural model of Enancial interdepen-

dence before examining the presence of non-hnearity (i.e contagion). We start by 

estimating a Grst order VA.R and plotting its residuals. Figures 2.3-2.4 and 2.9-2.6 

plot the residuals estimated from interest rate and stock market data, respectively. 

We notice from the figures that there appears to be very high volatihty around the 

end period of the sample in both interest rate and stock market indices. Visual in-

spection suggests that the residuals suEer from heteroskedaaticity. We conBrm this 

suspicion by looking at the vector heterokedasticity and non-normality tests. We 

then need to 'whiten' the residuals by introducing a set of dmnmy variables into the 

equations. As described in the methodology, instead of 'whitening' the residual, we 

need to introduce a set of dummies in the reduced form in order to identi^ the 

transmission of the shock during the period of market turmoil. In doing this, we con-

struct dummy variables which are de6ned as 'a large reBidual' with absolute value 4 

times larger than the estimated standard deviation. From here, we obtain 53 and 54 

dummies from daily interest rate and stock markets, respectively. 

We focus on these dummies in the further step. The coefRcients of the dummies 

are measuring the propagation of shocks from one country to others. Using qualitative 

information (i.e. a piece of relevant news which is associated with market turbulence) 

collected from news and reports, we associate each of the dummies and classify them 

arbitrarily into two groups: global shocks and local shocks. A global shock is a shock 

which emanates from pohcies in developed countries. Naturally, these shocks affect 



over all developing countries to a greater or lesser extent (Maason [47]). A local shock 

is a shock resulting from policy or events from a developing country which aSects 

only one country. For example, the shock that occurred in 19-20 June 1997 waa 

associated with the resignation of Annuay Viravan, Thailand's finance minister who 

supported the peg system. We clagsi^ this as a country-speciGc shock. However, 

another example, the shock which occurred on 5 January 1998 in which US and 

German banks agreed to help Korea manage its short term debt, is classiGed ag a 

global shock since it was a result of policy from developed/industrial countries. 

In te res t R a t e 

Table 2.11 (page 59) presents the results of the first order of the reduced form (Equa-

tion 2.4) which includes aU the dummies estimated &om daily interest rates. We 

present the dummies of equations in Tables 2.12-2.14 (page 60-62). The 6rst column 

of Tables 2.12-2.14 indicates the date when the shocks associated with the dummies 

occur. Columns 3-7 indicate all coefBcients in the A matrix that allow us to test if 

they change during a period of market turbulence. In particular, coefEcients in the 

A matrix which are associated with country-speciSc shocks. 

It can be seen from the Tables that a number of local shocks are statistically 

signiBcant in more than one country. For example, the coefficient of the dummy as-

sociated with a local shock that occurred on 18 August 1997 (which is when Indonesia 

abolished its system of managing the exchange rate through a band and allowed it to 

float) is also significant in Singapore and Malaysia. According the approach adopted 
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in this study, however, the evidence of country-specific shocks are signiAcant in more 

than one country does not necessarily indicate contagion, since it could be the re-

sult of spurious correlation. In order to test if the signiGcant change in coefEcient in 

the A matrix can be classified as the evidence of contagion, we need to identify the 

structural model interdependence. 

Before we move to identify the structural model interdependence, we note from 

Table 2.11 (Erst panel) that only a few coeGcients of the lagged variables of the 

reduced form model of 6 Asian countries interest rate differential (i.e.pkd, _sng, pKor, 
^ "t-i ' Rt_i ' "t-i 

^Msi, p̂ Phi) are signiScantly different from zero. For example, in the equation of 

reduced form of the interest rate for Korea (i.e. third row in the Table 2.11), the 

ŝng is the only lagged variable whose coefBcient is not signiBcantly different from 

zero. We also note that majority of dummies coefficient of the reduced form interest 

rate di&rential ( presented in Table 2.12 ) are significantly different from zero. In 

the case of Indonesia, however, the coe&cients of the dummies of the reduced form 

for this country ( which is presented in the third column of Table 2.12-14) are not 

significantly different from zero except for dummies number 34 and 53. 

Following the methodology described in Section 2.3.2, we proceed this by restrict-

ing zero on all of the contemporaneous eSects ( Table 2.11 ) and all their dummies 

(Table 2.12) that are not significantly diSerent &om zero. The model was then re-

estimated using fuH information maximum likelihood. 

Tables 2.15-2.19 (page 63-67) are the result of the application of zero restrictions 

on all contemporaneous ejects and aD dummies that are not signi&cantly different 
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from zero. 

As can be seen from Table 2.15-2.19 (column 3-7), 71 percent (25 of 35) of the 

dummies coefBcients associated with local shocks are significant in more than one 

country. These Endings suggest that the transmission of financial disturbances in 

the market imder investigation is generally modiAed by local shocks. We classi^ 

aU these events as Enancial contagion. The results also show that not all of the 

dummies associated with global shocks are significantly rejected in each country in our 

structural model. It can be argued that the coeScients on dummies associated with 

global shocks can be interpreted as a measure of vulnerability in terms of how sensitive 

a country (market), say Malaysia, is with respect to global shocks. Interestingly, we 

find only 15 percent (3 of 19) of the coefBcients of the dummies classified as global 

shocks are significant in all countries. 

Stock M a r k e t 

In principle, contagion could be different depending on the indicator under study. 

Table 2.20-2.23 (page 68-71) and Table 2.24-28 (page 71-75) present results corre-

sponding to those in Table 2.12-2.14, but estimated from daily stock market returns. 

As can be seem from the tables, 77 percent (28 of 36) of the coeScient of the dum-

mies associated with country speciGc shocks are signiAcantly diEerent from zero in 

more than one country. According to the framework discussed in Section 2.3.2, con-

tagion is said to be present when the coeScients in the A matrix ( i.e. coefRcients 

on the dummies associated with country-speciGc shocks) change during a period of 

market turbulence. We therefore conclude that contagion was present in the stock 
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market data. We also noted that contagion appears to be more frequent in the stock 

market data than in the interest rate data. 

The results from Tables 2.24-2.28 also show that vulnerabihty with respect to 

global shocks seems different in every market. Interestingly, the effect of these global 

shocks is stronger in interest data than stock market data. For example, the effect 

of the global shock that occurred on 28 August 1997 (which waa a result of a leading 

international firm's threat to puU back from Thailand in response to capital controls 

imposed by the government) is only signifcant in the Philippines. By contrast, in 

the results based on interest rate data, the effects of this global shock are signiEcant 

in Singapore, Korea, Malaysia,and the Phihppines. There is no single explanation for 

this finding. One potential explanation for this result is the existence of a diSerence 

in the degree of asymmetric information between the money market and the stock 

market as predicted in the theoretical hterature (e.g. Kodres and Pritsker [44]). 

2.5 Conclusion 

This chapter provides additional evidence on contagion by examining the transmis-

sion of financial disturbances in the Gnancial markets of six Asian countries (Indone-

sia, Malaysia, Philippines, Singapore,Thailand, and Korea). Daily data on stock 

market indices and nominal interest rate were used to measure the change in the 

transmission of international shocks during the East Asian crisis 1997-98. The data 

analysis in this study shows that all of the series are not stationary. They are hrst 

differenced stationary. Generally, the series are not cointegrated. 
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Following the methodology suggested by Favero and Giavazzi [21], the results 

show that the transmission mechanism of the hnancial shock in both of the series 

changed during the period of crisis. We interpret this as indicating that contagion 

was present in both Interest rate and stock market data. Our empirical results have 

also shown that given the sample period that we use in this study, vulnerability with 

respect to the global shocks diEers across the country under examination. Overall, 

the empirical Sndings seem to support the conclusion that has been reported in a 

number of empirical studies (Baig and Goldfajn [1], Caporale et.oZ [5]) that contagion 

was present. 
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2.6 Section Two Tables 
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Figure 2.3: Residual from the reduced form for Daily interest rates 
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Figure 2.4: Residual from the reduced form for Daily interest rates (continued) 
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V a r i a b l e D e p e n d e n t . C o n s t a n t R5' o M a l 
" - t - l 

R i n d 
1.8765[ 0.00] 0.996[ 0.00]** 0.0198[ 0.74] -0 .0319[ 0.46] -0 .00684 [ 0.80] 0.00608[ 0.89] 

R S g n 0.07686[0.87.] 0.000356[ 0.56] 0.975[. 0.00] 0.0118[ 0.13] 0.14 [.2032] -0.00204[ 0.67] 

154325 [0.77] 0.00230 [ 0.03]* -0 .00589[ 0.76] 0.975[ 0.00]** 0 .0386[ 0.00]** -0 .00927] 0.29] 

n M a l 1.564{.65] 0.00145[ 0.00]** 0.00645[.0.49] -0 .00849 [ 0.21] 1.00[ 0.00]** -0.00406} 0.33] 

1.3565[.632] . 0.0011G[.132] 0.00253[.2332] 0 .000822[ .002]* 0 .00721 [.1032] 0.983 [.002]" 

Tes t i ng for vec to r a u t o c o r r e t i o n of reaiduala ( lag 1-9) : P - f o r m (32, 3 7 7 8 ) = 0.876[0.736] 

T e s t i n g for vec tor He t e roachedas t i c i t y of t h e r e s idua l s : P - f o r m P ( 1 1 7 0 , 1 3 0 0 2 ) = 8.17[0.321] 

S t a n d a r d d e v i a t i o n s a n d co r re l a t ion m a t r i x of U R F res idua l s : 

a 

0.31 1 .45 0 .23 0 .33 0.43 

0.26 0 .45 1 0.36 0 .39 0.37 

R g o r 0.55 0 .23 0.35 1 0 .57 0.56 

0.46 0 .33 0,39 0 .47 1 0.44 

0.24 0 .43 0.37 0 .56 0.44 1 

Table 2.11: Reduced form model of 6 Asian-comitries interest rate diSerentials 
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D u m m i e s 

Va r i ab l e 
R i n d R S g n R K o r R P h i 

0 7 / 1 0 / 1 9 9 6 1 1.085(0.42] 1.24[ 0.00 ]** 0 .943 [ 0.03 ] 1 .11 [0 .00 ]** 1.10 [0.00]** 

0 8 / 1 0 / 1 9 9 6 2 -1.52[ 0.26] -1 .50 [ 0.00 ]** -1 .55 [0.00]** - 1 . 5 1 [ 0 . 0 0 ] * * -1 .51 [0.00]** 

3 1 / 1 0 / 1 9 9 6 3 -1 .04 [ 0.44 ] -0 .999 0.00 ]** -1.16(0.00]** -1 .00 [0 .00]** -1 .00 [0.00]** 

Globa l I n t e r n a t i o n a l B a n k have agreed t o roll over of K o r e a sho r t t e r m d e b t 

0 6 / 0 2 / 1 9 9 7 5 -1 .31 [ 0 .33 ] -1 .22 [ 0 .00 ]** -1 .31 [0.00]** -1 .26 [0 .00]** -1 .30 [0.00]** 

0 7 / 0 2 / 1 9 9 7 6 -1.84 [ 0 . 1 7 ] -1 .78 [ 0.00 ]** -1 .81 [0.00]** -1 .76 [0 .00]** -1 .80 [0.00]** 

1 1 / 0 2 / 1 9 9 7 7 0.876 [ 0 .51 ] 0.642 [ 0.00 ]** 0.871 (0.04 ] 0 .979 [0 .00]** 0 .935 [0.00]** 

1 9 / 0 2 / 1 9 9 7 8 0.777 [ 0.56 ] 1.02 [ 0 .00 ]** 0.816 [ 0.06 ] 0 . 8 5 6 ( 0 . 0 0 ] * * 0 .815 [0.00]** 

2 8 / 0 2 / 1 9 9 7 9 0 .921 0 .49 ] 1.03[ 0.00 ]*»] 0 .881 ( 0.04 ] 0 .980 [0 .00]** 0 .940 [0.00]** 

0 2 / 0 5 / 1 9 9 7 10 -1 .02 [0.45 ] -1 .00 ( 0.00 ]** -1 .05 [ 0.01 ] - 1 . 0 1 [0 .00]** -0 .549 [0.00]** 

1 5 / 0 5 / 1 9 9 7 11 -1 .17 [ 0 . 3 8 ] -1.14[ 0 .00 ]** -1.17(0.00]** -1 .14 (0 .00]** -1 .17 [0.00]** 

1 6 / 0 5 / 1 9 9 7 12 -1 .07 [0.43 ] -1 .01 [ 0.00 ]** -0 .674 [0.12 ] - 1 . 0 1 ( 0 . 0 0 ] * * -1 .05 [0.00]** 

2 0 / 0 6 / 1 9 9 7 13 -1 .92 [ 0.15 ] -1.39[ 0 .00 ]** -1.54(0.00]** - 1 . 3 9 ( 0 . 0 0 ] * * -1 .42 [0.00]** 

Loca l A m n u a y Vi ravan rosigna as T h a i l a n d ' s Rnance min i s t e r 

2 3 / 0 6 / 1 9 9 7 14 -0.950 (0.48 ] -1 .39 ( 0 .00 ]** -1 .67 [0.00]** - 1 . 3 9 ( 0 . 0 0 ] * * -1 .43 [0.00]** 

1 5 / 0 7 / 1 9 9 7 15 -0 .148 ( 0.91] -0 .0385 ( 0.87 ] 0 .0394 ( 0.92 ] 1.39 [0 .00]** 0.476 ( 0.14] 

Local T h a i contra] b a n k s u s p e n d s o p e r a t i o n of 16 cash s t r a p p e d f i nance c o m p a n y 

2 4 / 0 7 / 1 9 9 7 16 -0.126 ( 0.92 ] -0 .0324 [ 0.89 ] 0 .451 ( 0.30] -1 .20 [0 .00]** -0 .00696 ( 0.98] 

Malays i an P M launces b i t t e r a t t a c k on r o g u e s p e c u l a t o r s 

2 5 / 0 7 / 1 9 9 7 17 -0 .367 [ 0.78] -0 .274 [ 0.26 ] -0 .429 ( 0.32 ] - 0 . 2 4 7 [0.24] -0 .248 [0.44] 

2 8 / 0 7 / 1 9 9 7 18 0.122 [ 0.92] 0.226 [ 0 .35 ] 0 .321 [0.46] 0 .250 [0.23] 0.250 0 .44 ] 

Loca l T h a i l a n d call in t h e I M P 

2 9 / 0 7 / 1 9 9 7 19 0.878 [ 0 .51 ] 0.976 ( 0 .00 ]** 0.572 [0.19] 1.00 [0 .00]** 1.00 [0.00]** 

0 4 / 0 8 / 1 9 9 7 20 1.14 ( 0.39 ] 1.22 [ 0 .00 ]**] 1.18(0.00]** 1 .25 [0 .00 ]** 1.26 [0.00]** 

Globa l T h a i l a n d follow t h e I M F p r o g r a m m e by r e v a m p i n g i t s f inanc ia l s e c t o r 

Table 2.12: Dummies in the reduced form Model of interest rate 
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V a r i a b l e D u m m i c a R^Ind R S g n R.Kor [^Mal R P h l 

1 8 / 0 8 / 1 9 9 7 21 -1 .07 [ 0.43 ] -0 .839 [ 0.00 ]** -0 .970 [0.02 ] - 0 . 9 8 8 [0.00]** -0 .986 [0.00]** 

Loca l 
Indonoa ia abo l i shes i t s s y s t e m of m a n a g i n g t h e exch r a t e 

t h r o u g h a b a n d a n d al low i t t o f loa t 

1 9 / 0 8 / 1 9 9 7 22 -0 .591 [ 0.66 ) -0 .463 [ 0.06 ] 1.34[0.00]** - 0 . 4 9 1 [0.02 ] -0 .490 [ 0.13 ] 

2 0 / 0 8 / 1 9 9 7 23 -1.G4 [ ] -1 .54 [ 0 .00 ]** -3 .54 [0.00]** - 1 . 4 7 [0.00]** -1 .49 [0.00]** 

2 2 / 0 8 / 1 9 9 7 24 -0 .381 [ 0 .77 0.43] -0 .471 [0.05]* 0.165 [ 0 . 7 0 ] - 0 . 2 4 3 [ 0 .25 ] -0 .250 [0.44 ] 

2 8 / 0 8 / 1 9 9 7 25 -1 .61 [ 0.23] -1 .41 [ 0.00 ]** -2 .07 [0.00]** - 1 . 4 8 [0.00]** -2 .00 [0.00]** 

G loba l 
Leading international 8rm threat to pull back from Thailand 

in r e sponse t o cap i t a ] con t ro l imposed by G o v e r m e n t 

0 3 / 0 9 / 1 9 9 7 26 -1 .16 [ 0.39] -1 .11 [ 0 . 0 0 ] * * -1 .07 [0.01]** - 1 . 0 0 [0.00]** -1 .00 [0.00]** 

0 4 / 0 9 / 1 9 9 7 27 -1 .68 [ 0.21] -1 .80 [0.00]** -1 .45 [0.00]** - 1 . 5 0 [0.00]** -2 .50 [0.00]** 

0 5 / 0 9 / 1 9 9 7 28 -1 .19 [0.38 ] -1 .06 [ 0 . 0 0 ] * * -0 .963 [ 0 .02 ] - 1 . 0 0 [0.00]** -1 .02 [0.00]** 

1 1 / 0 9 / 1 9 9 7 29 -1 .23 0.36 ] -1 .06 [ 0.00 ]** -0 .858 [ 0 .05 ] - 1 . 0 2 [ 0 . 0 0 ] * * -1 .06 [0.00]** 

1 2 / 0 9 / 1 9 9 7 30 -0.749 [ 0 .58 ] -0 .567 [ 0.02 ]* -0.484 [ 0 .27 ] - 0 . 5 2 3 [ 0 .01 ] -0 .562 [0.00]** 

Globa l 
Hokaido Bank and H Tokyshoku Bank of Japan postponed 

t h e i r p l a n n e d t o merger huge b a d loan p r o b l e m s a r e so r ted o u t 

1 5 / 0 9 / 1 9 9 7 31 -1 .25 [ 0.35 ] -0 .944 [ 0.00 ]** -1.04 [ 0.01] - 1 . 0 2 [0.00]** -1 .06 [0.00]** 

1 6 / 0 9 / 1 9 9 7 32 0.220 (0.87 ] 0 .368 [0.13 ] 0.516 [0.24 ] 0 . 4 7 3 [ 0 .02 ] 0 .430 [ 0 .19 ] 

Loca l I n d o n e s i a says it will p o s t p o n e p r o j e c t w o r t h 39 t r i l l ion r u p i a h 

1 7 / 0 9 / 1 9 9 7 33 1.73 [ 0.20] 1.99 [ 0.00 ]** 2 .01 [0.00]** 1 .97[0 .00]** 1.93 [0.00]** 

1 8 / 0 9 / 1 9 9 7 34 2.76 [ 0.04] 2 .93 [ 0 . 0 0 ] * * 3 .07 [0.00]** 2 .97 [0 .00 ]** 2 .94 [0.00]** 

1 9 / 0 9 / 1 9 9 7 35 0.815 [ 0.65] 0 .948 [ 0 .00 ]** 1.07 [0.01 ]** 0 . 9 8 0 [0.00]** 2 .45 [0.00]** 

0 8 / 1 0 / 1 9 9 7 36 1.63 [ 0 .23 ] 1.76 [ 0 .00 ]** 1.80 [0.00]** 1 . 7 3 [0.00]** 1 .73 [0.00]** 

Loca l I n d o n e s i a says i t will ask t h e I M F for f inanc ia l a s s i s t ance 

1 0 / 1 0 / 1 9 9 7 37 1.16 [0.39 ] 1.14 [ 0 . 0 0 ] * * 1.23 [0.00]** 1 . 2 4 [0.00]**] 2 .24 [0.00]** 

2 7 / 1 0 / 1 9 9 7 38 0.129 [ 0 .92 ] 0 .0216 [ 0 .93 ] 0.644 [0.15 ] 0 . 0 4 5 7 [ 0 .83 ] 0 .00686 [ 0 .98 ] 

2 8 / 1 0 / 1 9 9 7 39 0.0182 [ 0 .99 ] -0 .106 [0.67 ] -0 .967 [ 0 .03 ] - 0 . 0 7 5 7 [ 0 .72 ] -0 .118 [ 0 . 7 2 ] 

2 9 / 1 0 / 1 9 9 7 40 0.106 [ 0 .93 ] -0 .0916 [0.71 ] -2 .36 [0.00]** 0 . 0 3 9 7 [ 0 .85 ] 0 .00610 [0.98] 

3 1 / 1 0 / 1 9 9 7 41 -0 .348 [ 0.79 ] -0 .437 [0.07] 0.196 [ 0.65 ] - 0 . 3 5 6 [ 0 .09 ] -0 .366 [0.26] 

Globa l I M F gives I n d o n e s i a a $23 bi l l ion Rnancia l s u p p o r t p a c k a g e 

0 4 / 1 2 / 1 9 9 7 42 -1 .69 [0.16 ] -1 .65 [ 0 . 0 0 ] * * -1 .75 [0.00]** - 1 . 7 6 [ 0 . 0 0 ] * * -1 .74 [0.00]** 

Globa l 

IMF Managing Director Michel Camdesus s igns letter 
of i n t e n t s t o p rov ide K o r e a S 57 bi l l ion t o he lp d ig i t o u t i t s f i nanc ia l mess 

Table 2.13: Dummies in the reduced form Model of interest rate (continued) 
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V a r i a b l e D u m m i c a j^Ind R S g n R K o r ^ M a l R P h i 

2 3 / 1 2 / 1 9 9 7 43 -1 .53 [ 0.26 ] -1 .25 [ 0 . 0 0 ] * * -1 .26 [0.00]** - 1 . 2 7 [ 0 . 0 0 ] * * -1 .25 [0.00]** 

G loba l 
S o m e US banka a p p e a r t o b e concern a b o u t t h e a b i l i t y of S o u t h K o r e a n c o m p a n i e a 

t o ropay t h e i r loans in t h e weak of t h e c o u n t r y ' s on go ing f i n a n c i a l cr is is 

1 2 / 0 1 / 1 9 9 8 44 0 .163 [ 0.90 ) 0.346 [0.16] 0 .492 [0.26 ] 0 . 3 7 7 [0.00]** 0.362 [ 0.27 ] 

Globa l I M F and I n d o n e s i a a p p e a r to b e nea r an a g r e e m e n t over I M F b a i l o u t 

1 2 / 0 3 / 1 9 9 8 45 -0 .355 [ 0.79 ] -1 .30 [ 0 .00 ]** -0 .0816 [0.85 ] - 0 . 0 8 8 4 [ 0 . 6 7 ] -0 .0543 [0.86 ] 

0 7 / 0 5 / 1 9 9 8 46 1.30 [ 0 .33 ] 1.73 [ 0.00 ]** 2.68 [0.00]** 1 . 3 0 [0.00]** 1.34 [0.00]** 

Local 
Indonesia's President Suharto announces cabinet 

r e p l e t e w i th cronies a n d r e l a t i ve s 

2 1 / 0 5 / 1 9 9 8 47 -0.324 [ 0.81 ] -0 .973 0.00 ]** -0 .469 [ 0 .28 ] 0 . 1 7 6 [ 0 .41 ] -0 .280 [ 0.39 ] 

5 / 0 6 / 1 9 9 8 48 0.0371 [ 0 .97 ] 0 .286 [ 0.25] 8.84 [0.00]** - 0 . 1 7 1 [ 0 .42 ] -0 .217 [ 0 .51 ] 

1 6 / 0 6 / 1 9 9 8 49 0.438 [ 0.76] -0 .183 [0.49 ] -8 .30 [0.00]** 0 . 0 2 6 2 [ 0 .90 ] -0 .101 [ 0 . 7 7 ] 

Local I n d o n e s i a s t u d o n t h o t c r e a t e po l i t i ca l u n c e r t a i n t y 

1 7 / 0 6 / 1 9 9 8 50 0.166 [ 0.90 ] 0 .167 [ 0 . 5 0 ] -3 .01 [0.00]** - 0 . 0 4 6 9 [ 0 . 8 3 ] -0 .0947 [ 0 .77 ] 

1 8 / 0 6 / 1 9 9 8 51 0.378 [ 0.78 ] - 0 .477 [ 0 .05 ] -0 .774 [ 0 .08 ] 0 . 2 3 9 [ 0 .26 ] 0 .220 [ 0.60] 

2 2 / 0 7 / 1 9 9 8 52 2.03 0 .13 ] 1.72 [ 0.00 ]** 2 .10 [0.00]**] 1 . 9 3 [0.00]** 1.69 [0.00]** 

1 0 / 0 8 / 1 9 9 8 53 0.668 [0.63 ] 0 .262 [ 0.31] -2 .87 [0.00]** 0 . 3 7 3 [ 0 .08 ] 0 .321 0 .33 ] 

1 1 / 0 8 / 1 9 9 8 54 0.195 [ 0 .88 ] 0 .167 [ 0.50 ] 1 .67 [0.00]** - 0 . 0 2 8 7 [ 0 .89 ] -0 .0487 [ 0 .88 ] 

1 2 / 0 8 / 1 9 9 8 55 0.246 [ 0.85] 0 .0278 [ 0 .91 ] -1 .03 [ 0.02 ]* - 0 . 0 1 5 5 [ 0.94 ] 1.44 [0.00]** 

2 5 / 0 8 / 1 9 9 8 56 0.279 [0.83] -0 .100 [0.68] 0.972 [0.02 ]* - 0 . 0 1 6 8 [0.93 ] -0 .174 [0.59 ] 

2 6 / 0 8 / 1 9 9 8 57 0.562 [ 0.68 ] 0 .137 [ 0 .58 ] -0 .00447 [ 0.99 ] 0 . 2 4 1 [0.26 ] 0 .197 0.55 ] 

2 7 / 0 8 / 1 9 9 8 58 3.30 [ 0.01] -0 .108 [0 .66 ] 2.46 [0.00]** - 0 . 0 1 0 6 [0.96 ] 0 .948 [0.00]** 

2 8 / 0 8 / 1 9 9 8 59 0.394 [0.77 ] -0 .0120 [ 0.96 ] 4 .80 [0.00]** 0 . 0 1 0 2 [0.96 ] -0 .0406 [0.90] 

3 1 / 0 8 / 1 9 9 8 60 0.544 [0.71 ] 0 .184 [ 0.39 ] -0 .579 [ 0.22 ] 0 . 0 4 9 8 [ 0 .82 ] -0 .0449 [0.89 ] 

0 1 / 0 9 / 1 9 9 8 61 1.51 [ 0 .29 ] 0 .827 [ 0.00 ]** -5.34 [0.00]**] 0 . 7 4 1 [0.00]** 0.964 [0.00]** 

0 2 / 0 9 / 1 9 9 8 62 2.44 [ 0 .07 ] 0 .0366 [ 0.88] -2 .86 [0.00]** 0 . 1 1 3 [0.69 ] 0 .0915 [ 0 .78 ] 

0 4 / 0 9 / 1 9 9 8 63 0.315 [0.81 ] 0 .208 [0.39 ] 1.76 [0.00]** - 1 . 6 2 [0.00]**] 0 .0941 [ 0.77 ] 

Globa l 
T h e I M F p o s t p o n e d d i s s i m b u r m e n t of $3 bi l l ion f rom 

I n d o n e s i a ' s a id in i m p l e m e n t i n g r e fo rm b e c a u s e t h e delay 

0 8 / 0 9 / 1 9 9 8 64 0 .517 [ 0 .70 ] 0 .121 [ 0.62] 0 .797 [ 0 .07 ] - 1 . 1 8 [0.00]** 0.358 [ 0.27 ] 

Table 2.14: Dummies in the reduced form Model of interest rate (continued) 
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D c p o n d e n t 

va r i ab les 
C o n s t a n t R K - R ^ i ' 

p l n d 1.37GG[ 0.00**] O.GM[ 0.00]** 

R S g n 0.196[ 0.00] 0.946[. 0.00]** 

R K o r 0.0210[ 0.01]* 0.0530[ 0.03]* 0.475[ 0.00]** 0 .28G[ 0.00]** 

o M a l 1.564 [.65] 0.0155[ 0.00]** 0 . 8 9 7 0 [ 0.00]** 

1.3665[.1032] 0.00123[.02]* 0.053[.012]* 

L R t ee t of ove r - i den t i f y ing rea t r ic t iona: C h i ' 2 ( 1 9 5 ) = 5503.6 [0.00]** 

S t a n d a r d d e v i a t i o n s a n d cor re la t ion m a t r i x of U R F res idua l s : 

a R K ° r c M a l 
^ 1 

0.56 1 0 .61 0.06 0 .45 0.58 

R f . ? -
0.32 0.61 1 0.54 0 .55 0.36 

0.47 0.06 0 .54 1 0 .45 0.65 

•p Mai 
^ . - 1 

0.36 0 .45 0 .55 0.45 1 0.36 

E R P h l 0.72 0.58 0.36 0 .65 0 .36 1 

Table 2.15: Structural Reduced form model of 6 Asian-countries interest rate 
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Var iab leDummiea R ind RSgn R K o r p^Mal R P h i Contagion ? 

0 7 / 1 0 / 1 9 9 6 1 1.24[0.00]»* 0.991(0.00]** 1.125(0.02]* 1.10(0.00** 

Local .Tha i land C 

0 8 / 1 0 / 1 9 9 6 2 -1.6(0.00]** -1.400(0.00]** .-1.45(0.00]** -1.51(0.00]** 

Local , Indones ia C 

31 /10 /1996 3 -0.99[0.00]** -1.1005(0.01]* - .9875(0.00]** -1.00(0.00]** 

Global 

0 6 / 0 2 / 1 9 9 7 -1.22(0.00]** -1.200(0.00]** 1.7625(0.00]** -1.30(0.00** 

Global 

0 7 / 0 2 / 1 9 9 7 6 -1.78[0.00]** -1.720(0.00]** -1.725(0.00]** -1.80(0.00]** 

Local, Korea c 

11 /02 /1997 7 0.65(0.01]* 0.90(0.04]* - .9725(0.00]** -0.93(0.00** 

Global 

19 /02 /1997 8 1.02(0.00]** .7025(0.03]* -0.815(0.00]** 

Loca l ,Tha i l and c 

2 8 / 0 2 / 1 9 9 7 9 1.03(0.00]** 0.9225(.0.04]* 1.3225(0.00]** 0.940(0.00]** 

Local ,Malays ia c 

0 2 / 0 5 / 1 9 9 7 10 1.00(0.00]** -1.17(0.00]* - .7925(0.09]** 

Loca l ,Tha i l and c 

15 /05 /1997 11 -1.14(0.00]** 1.0025(0.06]** -1.115(0.00]** -1.17(0.00]** 

Loca l ,Tha i l and c 

16 /05 /1997 12 -1.01(0.00]** - .8725(0.00]** -1.05(0.00]** 

Loca l ,Tha i l and c 

2 0 / 0 6 / 1 9 9 7 13 -1.39(0.00]** -1.54(0.00]* -1.3025(0.00]** -1.42(0.00]** 

Loc :d ,Tha i land c 

2 3 / 0 6 / 1 9 9 7 14 -1.39(0.00]** 1.0084(0.00]** .-1.345(0.00]** -1.43(0.00]** 

Global 

15 /07 /1997 15 12325(0.00]** 

Global 

Table 2.16: Dummies in the Structural Model of interest rate 

64 



V a r i a b l e D u m m i e s R S g n j ^ M a l R P h i Con tag ion? 

1 5 / 0 7 / 1 9 9 7 16 12325[0 .00 ]** 

Loca l , M a l a y s i a N C 

2 4 / 0 7 / 1 9 9 7 16 -1 .226 [0 .00 ]** 

Loca l , M a l a y s i a N C 

2 5 / 0 7 / 1 9 9 7 17 -1.475[0.00]** - 2 . 2 2 5 ( 0 . 0 0 ] * * -1 .635(0.00]** 

Globa l 

2 8 / 0 7 / 1 9 9 7 18 1..345[0.00]** 3.4.85[0.00]** 

Globa l 

2 9 / 0 7 / 1 9 9 7 19 . 0.976[.00]** 0 .8825[ .00 ]** 0.880(0.00]** 

G l o b ^ 

0 4 / 0 8 / 1 9 9 7 20 1.22 [0.00]** 1.2325[0.01]** 1 .2025( .00 ]** 1.26(0.00]** 

Loca l , T h a i l a n d C 

1 8 / 0 8 / 1 9 9 7 21 -0.839[0.00]** -0.970[0.00]* 1 .995(0 .00 ]** -0 .985(0.00]** 

G l o b ^ 

1 9 / 0 8 / 1 9 9 7 22 1 -1725 (0 .00 ]** 

G l o b ^ 

2 0 / 0 8 / 1 9 9 7 23 -1.54[0.00]** -3.54(0.00]* 0 .9225(0 .00 ]** -1 .495(0.00]** 

Loca l , T h a i l a n d C 

2 2 / 0 8 / 1 9 9 7 24 -0.471[0.00]** 

Loca l , T h a i l a n d C 

2 8 / 0 8 / 1 9 9 7 25 -1.41[0.00]** -2.07(0.00]* 1 .5025(0 .00]** -2 .00(0.00]** 

G l o b d 

Table 2.17: Dummies in the Structural Model of interest rate (continued) 
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D u m m i e s 

V a r i a b l e 
p^Mal p P h i C o n t a g i o n ? 

0 3 / 0 9 / 1 9 9 7 26 -1.11[0.00]** .1 .073[0.05]* -1 . . 725 (0 .00 ]** -1.00(0.00]** 

Loca l , M a l a y s i a C 

0 4 / 0 9 / 1 9 9 7 27 - l .B0[0.00]»* -1.453[0.00]** 1 .345(0 .00]** -2.50(0.00]** 

Loca l , M a l a y s i a C 

0 5 / 0 9 / 1 9 9 7 28 -1.06[0.00]** -0.954[0.00]* 1 .0625(0 .00]** -1.02(0.00]** 

Loca l , M a l a y s i a C 

1 1 / 0 9 / 1 9 9 7 29 -1.06[0.00]** 145025[0.00]** 1 .25(0 .00]** -1.05(0.00]** 

Loca l , I n d o n e s i a C 

1 2 / 0 9 / 1 9 9 7 30 -0.567[0.13] -0 .2905 (0 .00 ]** 

G loba l 

1 5 / 0 9 / 1 9 9 7 31 -0.944(0.00]** 1.2225[0.00)** -1 .125 (0 .00 ]** -1.06(0.00]** 

Loca l , I n d o n e s i a c 

1 6 / 0 9 / 1 9 9 7 32 1 .625(0 .00]** 

Loca l , I n d o n e s i a N C 

1 7 / 0 9 / 1 9 9 7 33 1.99[0.00]** 1.2325(0.00]** 1 .925(0 .00]** 1.93(0.00]** 

Globa l 

1 8 / 0 9 / 1 9 9 7 34 2.93[0.00]** 1.4525(0.00]** 2 .80026(0 .00 ]** 2.94(0.00]** 

Globa l 

1 9 / 0 9 / 1 9 9 7 35 0.948[0.00]** 1.4525(0.00]** .93025(0 .00]** 2.45(0.00]** 

G loba l 

0 8 / 1 0 / 1 9 9 7 36 1.76[0.00]** 1.5625(0.16] 0 .575(0 .00]**] 1. 24(0.00]** 

Loca l , I n d o n e s i a c 

1 0 / 1 0 / 1 9 9 7 37 1.14[0.00]** 1365025(0.00]** 1 .2025(0 .00]** 2.24(0.00]** 

Globa l 

2 7 / 1 0 / 1 9 9 7 38 

G l o b ^ 

2 8 / 1 0 / 1 9 9 7 39 -0.0967(0.03]* 

G loba l 

Table 2.18: Dummies in the Structural interest rate (continued) 
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D u m m i e a 

V a r i a b l e 
R k d R.Sgn R K M R M a l R P h i Con tag ion? 

2 9 / 1 0 / 1 9 9 7 40 1.0565(0.00]** 

Loca l , T h a i l a n d N C 

3 1 / 1 0 / 1 9 9 7 4 1 1.4425(0.00]** 

G loba l 

0 4 / 1 2 / 1 9 9 7 42 -1.65(0.00]** -1 .75 [0.00]* 1 .7025(0 .00]** -1.74(0.00]** 

Loca l , Koroa C 

2 3 / 1 2 / 1 9 9 7 43 -1.26[0.00]** -1.26(0.00]* 1 .226(0 .00]** -1.25(0.00]** 

Loca l , K o r e a C 

1 2 / 0 1 / 1 9 9 8 44 -1636(0 .00]* 

Loca l , M a l a y s i a N C 

1 2 / 0 3 / 1 9 9 8 45 1.30[0.00]** 

L o c a l , T h a i l a n d N C 

0 7 / 0 5 / 1 9 9 8 46 1.68(0.00]** 2.68(0.00]* 1 .225(0 .00]** 1.34(0.00]** 

Local , I n d o n e s i a C 

2 1 / 0 5 / 1 9 9 8 47 -1.173[0.00]** 

L o c a l , T h a i l a n d C 

15 /0G/1998 48 8.30(0.00]* 

L o c a l , M a l a y s i a N C 

1 6 / 0 6 / 1 9 9 8 49 -8.84(0.00]* 

Loca l , M a l a y s i a N C 

1 7 / 0 6 / 1 9 0 8 50 .8736(0.00]** 

Globa l 

1 8 / 0 6 / 1 9 9 8 51 .465(0.00]** 

Loca l , P h i l i p p i n e s N C 

2 2 / 0 7 / 1 9 9 8 52 1.62(0.00]** 1.0235(0.00]** 1 .970(0 .00]** 1.69(0.00]** 

G loba l 

1 0 / 0 8 / 1 9 8 8 53 1.6336 [0.001** 1.4936[0.00]** 1.7B36[0.00]** 

Globa l 

Table 2.19: Dummies in the Structural interest rate (continued) 
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D e p e n d e n t 

Va r i ab l e 
C o n s t a n t S T R ^ STR=Y STR̂ f̂ STRP'J' 

0.00192148[ 0.00)** 0.9496[ 0.12] -0 .167064[ 0.00]** 0 . 9 4 9 6 [ 0.23] 0 .9496 [ 0.75] 0.94@6[0.58] 

S T R , ^ ^ 
0.00198[ 0.01]** .0 .0109873[ 0.61] .0.0354[0.78] . 0 . 0 3 6 8 [ 0 . 7 8 ] 0.0326[ 0.37] 0.0404[0.78] 

S T R ^ o r 1.89[ 0.01]** -0.111[ 0.01]** 0.0604 [ 0.47] 0 . 0 7 4 9 [ 0 .03]* -0 .0369[ 0.45] -0.00927[ 0.29] 

0 .00135 [ 0.05] -0 .00142 [ 0.97] -0 .148 0.01]** - 0 . 0 0 3 1 3 [0.91] 0 .00493 [ 0.90] 0 .124[0 .00] ' " 

0.983(0.06] 0.983[0.87] 0.983 [0.39] 0 . 9 8 3 [0.65] 0 .993307 [0.78] 0.983 [0.69] 

T e s t i n g for vec tor a u t o c o r r e t i o n of r e s idua l s ( lag 1-9) : P - f o r m (47, 2 7 6 6 ) = 0.436[0.736] 

T e s t i n g for vec tor H e t e r o s c h e d a s t i c i t y of t h e res idua l s : F - f o r m P ( 1 2 3 l , 1 5 2 3 ) = 21.49 [0 .714]** 

S t a n d a r d d e v i a t i o n s a n d co r re l a t ion m a t r i x of U R F res idua l s : 

G R k d n S g n R K o r c M a l 
^ 1 

0 .21 1 0.37 0 . 4 9 0.36 0.36 

Rl?- 0.41 0 .37 1 0 . 5 9 0.47 0.34 

R g o r 0 .35 0 .49 0 .47 1 0.43 0.67 

0 .33 0.38 0.21 0 . 4 5 1 0.55 

0 .15 0.29 0.37 0 . 6 7 0 .55 1 

Table 2.20: Reduced form model of 6 Asian countries Stock Market Return differen-
tials 
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D u m m i e s 

V a r i a b l e 
g T R l n d S T R ^ & ° g T R K o r S ' j ' p^Mal g T R p h i 

0 7 / 1 0 / 1 9 9 6 1 0.0587[ 0.007]** 0.0420 [ 0.02]* 0.0863( 0.00]** 0 . 0 5 9 2 [ 0 .00]** 0.0571(0.00] ** 

1 8 / 1 1 / 1 9 9 6 2 0.0626[.0.004]** 0.0548[0.00]** 0.00647[ 0.01]* 0 . 0 6 1 3 ( 0 . 0 0 ]** 0.0728(0.00 ]** 

1 4 / 0 5 / 1 9 9 7 3 0 .00781 [. 0.68] 0.01738(0.29] 0 .00647 ( 0.76 ] 0 . 0 0 8 5 7 ( 0 . 6 5 ] 0.0232( 0.20] 

1 9 / 0 6 / 1 9 9 7 4 0.03505[.0.109] 0.0426[0.02]* 0.03790 ( 0.12] 0 . 0 4 4 6 ( 0.03]* 0.0649[ 0.00]** 

2 3 / 0 6 / 1 9 9 7 5 -0 .1059[ . 0.001]** -0.0957(0.00]** -0.135[ 0.00]** - 0 . 1 1 9 ( 0 . 0 0 ] * * -0.150(0.00]** 

2 6 / 0 6 / 1 9 9 7 6 .0 .06388[ .0 .001]** -0.088(0.00]** -0.0692(0.00]** - 0 . 0 7 0 1 ( 0 .00]** -0.0716[ 0.00]** 

0 2 / 0 7 / 1 9 9 7 7 -0 .06347[ . 0.025]* -0.0651(0.00]** -0 .0205(0.44 ] - 0 . 0 5 2 4 ( 0 .02 ]* .0 .0823(0 .00 ]** 

Local T h e B a n k of T h a i l a n d a n n o u n c e s a m a n a g e d Hoat o f t h e b a h t 

0 3 / 0 7 / 1 9 9 7 8 -0.1182[.000]** -0.1255(0.00]** -0.130[ 0.00**] - 0 . 1 3 2 [ 0.00] -0 .158(0.00]** 

0 4 / 0 7 / 1 9 9 7 9 0.03853[. 0.308] 0.03748(0.24] 0.0776[ 0.06 ] 0 . 0 4 9 5 ( 0 . 1 7 ] 0 .0912(0.01 ]** 

0 9 / 0 7 / 1 9 9 7 10 .0.03843(. 0.05]* 0.0671 [0.00]** 0.0592 ( 0.01 ]** 0 . 0 3 3 5 ( 0.11] 0.0222 ( 0.28] 

1 1 / 0 7 / 1 9 9 7 11 -0.01282[.0.474] .-0.0158(0.29] -0 .0108(0.59 ] 0 . 0 0 2 0 6 ( 0.90] 0 .0295[ 0.08] 

1 6 / 0 7 / 1 9 9 7 12 .0 .04178[ .0 .05]* -0 .0255[ 0.20] -0 .0996 ( 0.00 ]** . 0 . 0 4 2 6 ( 0 .06 ] .0 .0402 ( 0.07 ] 

2 3 / 0 7 / 1 8 9 7 13 0.05118[.0.01]** 0.0527(0.00]** 0.0496( 0.04 ]* 0 . 0 5 7 3 [ 0 . 0 0 ** 0.0340( 0.10] 

2 6 / 0 7 / 1 9 9 7 14 -0.0523[ . 0.017]* -0.06074(0.00]** -0 .053(0.02 ]* - 0 . 0 6 3 9 ( 0 . 0 0 ] * * -0 .0462(0 .02 ]* 

2 8 / 0 8 / 1 9 9 7 16 .0.0262G[.0.228] -0.0243[.0.18] 0.00346[ 0.88] - 0 . 0 2 1 5 ( 0 . 3 0 ] -0 .0758(0 .00 ]** 

Local T h a i g o v e r n m e n t i m p o s e a new c a p i t a l c o n t r o l 

0 2 / 0 9 / 1 9 9 7 16 0 .05637 [0.139] 0.0815( 0.01]** 0.0981 ( 0.02]* 0 . 0 7 6 0 ( 0 . 0 4 ] * 0 .0989(0.00 ]** 

0 3 / 0 9 / 1 9 9 7 17 0.06654[. 0.002]** 0.0250(0.17] -0 .00413 [ 0.86] - 0 . 0 5 6 0 ( 0 . 0 4 ] * 0.0236( 0.25] 

0 5 / 0 9 / 1 9 9 7 18 0.02839[. 0.515] -0.0346( 0.35] -0 .0919(0.06 ] 0 . 0 2 7 2 ( 0 . 5 2 ] -0 .112(0.00 ]** 

0 8 / 0 9 / 1 9 9 7 19 . -0 .06033[ .0.03]* -0.0462(0.01]** -0.0516( 0.04]* 0 . 0 1 2 3 ( 0 . 5 6 ] -0 .0636(0 .00 ]** 

0 9 / 0 9 / 1 9 9 7 20 0.00614[. 0.78] - 0.0324[ 0.08] -0 .00084( 0 .97 ] 0 . 0 2 2 2 ( 0 . 2 9 ] 0 .0643(0.00 ]** 

2 9 / 1 0 / 1 9 9 7 21 0.05434[.0.013]* 0.0709(0.00)** 0.0276[ 0.26 ] 0 . 0 2 4 9 ( 0 . 2 4 ] 0 .0455(0.46 ] 

3 0 / 1 0 / 1 9 9 7 22 0.04618[.0.00]** -0.0119(0.36] -0.0632( 0.00 ]** - 0 . 0 2 3 1 ( 0 . 1 2 ] .0 .0107( 0.46] 

Globa l 
I M F a n n o u n c e s a $23 bi l l ion f inanc ia l package t o h e l p 

I n d o n e s i a s t ab i l i ze f inanc ia l , s y s t e m 

0 3 / 1 1 / 1 9 9 7 23 -0.04398[ . 0.02]* -0 .0337[ 0.03]* 0.00276(0.89 ] 0 . 0 2 4 4 ( 0 . 1 8 ] -0 .0447(0.01]** 

Table 2.21: Dummies in the reduced form Model of Stock Market Return 
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D u m m i e s 

Va r i ab l e 
g T R i n d g r p ^ S g n g T R K o r S T R M a l 

0 4 / 1 1 / 1 9 9 7 24 -0.02605[.0.14] 0.000733[ 0.96] 0.0333( 0.09] - 0 . 0 0 8 0 8 ( 0.64] 0 .0133(0.43 ] 

0 7 / 1 1 / 1 9 9 7 25 0.02044[. 0.29] 0.000934 [ 0.95] .0324(0.14 ] 0 . 0 0 6 6 7 ( 0.72] 0 .0458 ( 0.01]** 

Local I n d o n e a i a z A n d r o m e d a b a n k t a k e legal ac t ion 

1 1 / 1 1 / 1 9 9 7 26 . -0.04708(0.00]** -0.0265(0.04]* -0.0105(0.54 ] - 0 . 0 1 8 1 ( 0 . 2 2 ] -0 .0195(0.18 ] 

Local S o u t h K o r e a a n n o u n c e t o p u t e f for t t o s t ab i l i ze won aga lne t US 

1 8 / 1 1 / 1 8 9 7 27 .0 .0299[ .0 .05]* .-0.0426(0.00]** -0 .0357(0.04]* - 0 . 0 6 7 9 ( 0 . 0 0 ]** -0.0475(0.00]** 

1 9 / 1 1 / 1 9 9 7 28 -0.0333[ 0.13] -0.00241(. 0.89] 0 .0239(0.33 ] - 0 . 0 1 8 2 ( 0 . 3 9 ] 0.0115( 0.58] 

2 0 / 1 1 / 1 9 9 7 29 -0.02149[.0.32] 0.0153( 0.40] -0 .00802 ( 0.74] - 0 . 0 9 1 8 ( 0 . 0 0 ] * * 0.0289(0.16 ] 

Local K o r e a asks for a rescue package f r o m t h e I M F 

2 4 / 1 1 / 1 9 9 7 30 .0.01904[0.54] -0 .0126[ 0.62] -0 .147( 0.00]** - 0 . 0 1 4 8 ( 0 . 6 2 ] -0 .0215(0.46 ] 

0 8 / 1 2 / 1 9 9 7 31 0.03516[0.25] 0.04S6( 0.06] -0.0258( 0.46 ] 0 . 1 3 2 ( 0 . 0 0 ] * * 0.0387(0.18 ] 

1 2 / 1 2 / 1 9 9 7 32 .0.07040[0.00}** -0 .00532[ 0.77] -0 .0678(0.00 ]** - 0 . 0 1 4 9 ( 0 .48 ] -0 .00166(0 .93 ] 

1 5 / 1 2 / 1 9 9 7 33 -0.04275(0.16] -0.00602[ O.Bl] O.OBB4[0.01]** - 0 . 0 0 7 5 7 ( 0 . 8 0 1 0 .05e5[ 0.05]* 

Local K o r e a a n n o u n c e t o sell off two t r o u b l e b a n k s 

2 6 / 1 2 / 1 9 9 7 34 0.007136[. 0.74] 0.00451 ( 0.80] 0.0720(0.00]** 0 . 0 2 6 2 ( 0 . 2 1 ] 0.00727( 0.72 ] 

0 5 / 0 1 / 1 9 9 8 35 0.01416[.0.51] 0.00321(0.86] 0.0693( 0 .00 ]** - 0 . 0 3 1 1 ( 0 . 1 4 ] 0.00667( 0.74 ] 

Globa l 

US a n d G e r m a n B a n k * agree t o h e l p 

K o r e a m a n a g e i t s s h o r t t e r m d e b t 

0 8 / 0 1 / 1 9 9 8 36 -0.1629(0.00]** -0.138(0.00]** -0.0390( 0.43] - 0 . 0 7 6 3 ( 0 . 0 7 ] -0.127( 0.00]** 

0 9 / 0 1 / 1 9 9 8 37 0.01101(0.62] -0.0457(0.01]** .0 .00944( 0.70 ] - 0 . 0 0 7 7 9 ( 0.71] -0.0597( 0.00 ]** 

1 2 / 0 1 / 1 9 9 8 38 0.04210(.0.06]* -0.0514(0.00]** 0.128( 0.00]** 0 . 0 0 1 0 1 ( 0 .96 ] 0.0371( 0.07 ] 

1 3 / 0 1 / 1 9 9 8 39 0.03936 [.0.08] 0.0627(0.00]** -0.0146( 0.67] 0 . 0 1 1 7 ( 0.59] 0 .00400(0.37 ] 

g lobal I M F sa id t h a t I n d o n e s i a will i m p l e m e n t i t s e conomic r e fo rm 

1 5 / 0 1 / 1 9 9 8 40 -0 .03604[ 0.10] -0.00932(0.61] 0.0740(0.00]** - 0 . 0 1 4 7 ( 0 . 4 8 ] 0 .00182(0.37 ] 

1 6 / 0 1 / 1 9 9 8 41 .0 .06438( . 0.07] . -0.0537(0.04]* -0 .0932(0.00]** 0 . 0 2 8 0 ( 0 . 3 5 ] -0 .0916(0 .00 ]** 

2 1 / 0 1 / 1 9 9 8 42 -0.01010[ . 0.64] -0 .0500 (0.00]** -0.0961(0.00]** - 0 . 0 3 8 8 ( 0 . 0 6 ] -0 .0571(0.05]* 

3 0 / 0 1 / 1 9 9 8 43 -0 .13447[0.01]** .0.0702[0.09] 0 .0609[ 0 .27 ] - 0 . 1 3 2 ( 0 . 0 0 ] * * 0.08B9( 0.05]* 

0 2 / 0 2 / 1 9 9 8 44 0.05466(0.08] 0.0766(0.00]** .0 .0985(0.00]** - 0 . 1 3 9 ( 0 . 0 0 ]** 0 .0412(0 .13 ] 

B a n k of T h a i l a n d a n n o u n c e s l i f t i ng of c a p i t a l c o n t r o l s 

i m p o s e d l a s t m a y t o d e f e n d t h e b a h t 

Table 2.22: Dummies in the reduced form Model of Stock Market Return (continued) 
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D u m m i e s 

Va r i ab l e 
S T R ^ ^ S T R ^ ^ 

0 3 / 0 2 / 1 9 9 8 45 -0 .03287[ 0.15] -0 .0328 [0.09] 0.00886[ 0.73] 0 . 2 0 6 [ 0 . 0 0 ]** -0.0327[ 0.89 ] 

0 4 / 0 2 / 1 9 9 8 46 O.OG134[.0.05]* 0.0471 [0.08] 0.0977[0.00]** 0 . 0 6 0 2 [ 0 .05 ]* 0.00397[ 0.89 ] 

0 5 / 0 2 / 1 9 9 8 47 -0.06764[0.00]** -0.0294[0.11] -0 .0866[ 0.00 ]** - 0 . 0 1 5 9 [ 0 . 4 6 ] -0 .0433[0.03 ]* 

1 1 / 0 2 / 1 9 9 8 48 -0 .0688110 [.001]** .0.00871[0.63] -0 .0421 [ 0 .08 ] - 0 . 0 0 6 4 6 [ 0 . 7 6 ] 0.0622[0.00]** 

0 5 / 0 3 / 1 9 9 8 49 0.0619727[.001]** 0.0199[0.28] -0 .0359 [0.14] 0 . 0 2 3 0 [0.27] 0 .0321[0.12 ] 

2 6 / 0 3 / 1 9 9 8 50 0 .0752701 [.001]** 0.0113[0.53] 0.001[ 0.96 ] 0 . 0 1 4 9 [ 0 . 4 8 ] 0 .0190[0.35 ] 

Loca l 
Indonesia and US has different view 

on implementing currency board system 
0 7 / 0 4 / 1 9 9 8 51 0 .0281741 [ 0.19] 0.0277[0.13] 0.0786[0.00]** 0 . 0 2 8 7 [ 0 .17 ] 0 .0393[0.05 ]* 

1 9 / 0 5 / 1 9 9 8 52 -0.00786[0.71] 0.00294[0.87] 0.0514[ 0.03]* 0 . 0 0 4 2 0 [ 0.84 ] 0 .0308[0.13 ] 

Globa l 

1 7 / 0 6 / 1 9 9 8 53 0.0015[ 0.94] 0.00281[0.87] -0.00261[0.91] - 0 . 0 1 5 2 [ 0 . 4 7 ] 0 .00943[0.64 ] 

2 0 / 0 7 / 1 9 9 8 54 -0.0246[0.25] -0 .0263 [0.15] -0 .0522[0 .03 ]* -0 .0113 [ .59 ] -0 .0509[ 0.01]* 

Table 2.23: Dummies in the reduced form Model of stock return (continued) 

D u t n m i c * 

Va r i ab l e 
C o n s t a n t g ^ j ^ I n d 

S T R S P - S T R ^ ^ ^ S T R ^ ^ ' 

STRjrr 0.3235[0.00]** 0.09163[0.62] 

S T R ^ ^ 
0.431 [0.00]* 0.995039[. 0.00]** 

1.545[0.22] -0 .0109873[ 0.00]** -0 .0798786 [ 0 .00]** 

S T R ^ ^ 2 .635 [0.02] - 0.993030 [ 0.00]** -0 .07667 [ 0.11] 

1.2234[0.04]* 0.7689[0.00]** 

L R tea t of o v o r - i d o n t i ^ n g r e s t r i c t ions : C h i " 2 ( 3 1 7 ) = 595.85 [0.0000]** 

S t a n d a r d d e v i a t i o n s a n d co r re l a t ion m a t r i x of U R P res idua l s : 

a R K o r R M . 1 
^ 5 ' 

0 .11 1 0.59 0.36 0 .51 0.56 

Rf.?- 0.27 0.51 1 0 .47 0 .66 0 .69 

R K o r 0 .31 0 .36 0 .47 1 0 .42 0.42 

0.14 0.59 0.66 0.42 1 0.42 

0.27 0 .56 0 .69 0 . 4 2 0 .42 1 

Table 2.24: Structural form model of 6 Asian-countries Stock Market Return di&r-
entials 
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D u m m i e s 

V a r i a b l e 
gTRind S T R ^ P * gTRKor gq^ j^Mal S T R P ^ ' Con tag ion? 

0 7 / 1 0 / 1 9 9 6 1 0.0G83[ 0.00]** 0.0427[ 0.02]* 0.0863 [ 0.00]** 0.0592[ 0 . 0 0 ] * * 0.0571(0.00] ** 

Globa l 

1 8 / 1 1 / 1 9 9 6 2 0.0510[.0.00]** 0.0416[0.00)** 0.00647[ 0.01]* 0 . 0 6 1 3 ( 0 . 0 1 ] * * 0.0728(0.00 ]** 

L o c a l , M a l a y s i a C 

1 4 / 0 5 / 1 9 9 7 3 0 .0283 [ 0.00]** 0.0383[ 0 . 0 0 ] * * 

L o c a l , I n d o n e s i a C 

1 9 / 0 6 / 1 9 9 7 4 0.0426 [0.23] 0.0446 [ 0 . 5 7 ] 0 .0649 ( 0.00]** 

L o c a l , M a l a y s i a 

2 3 / 0 6 / 1 9 9 7 -0.0820[ . 0.00]** -0.0957[0.00]** -0,13G[ 0.00]** - 0 . 1 1 9 ( 0 . 0 0 ] * * -0.150(0.00]** 

Globa l 

2 6 / 0 6 / 1 9 9 7 6 -0.0640[.0.00]** .0.077G[0.00]*» -0.0692[0.00]** -0 .0701 [ 0 . 0 0 ] * * -0.0715( 0.00]** 

Loca l , T h a i l a n d c 

0 2 / 0 7 / 1 9 9 7 7 -0.0574[. 0.00]* -0.0651[0.00]** -0 .0524( 0 . 0 2 ]* -0 .0823(0.00 ]** 

Loca l , T h a i l a n d c 

0 3 / 0 7 / 1 9 9 7 8 -0.0727[.000]** .-0.1256[0.00]** .0 .130[ 0.00**] -0.158(0.00]** 

G loba l 

0 4 / 0 7 / 1 9 9 7 9 0 .0812(0 .01 ]** 

G loba l 

0 9 / 0 7 / 1 9 9 7 10 0.0671[0.00]** 0.0592[ 0.01 ]** 0.0222( 0.28] 

Globa l 

1 1 / 0 7 / 1 9 9 7 11 0 . 0 3 4 1 ( 0 . 0 0 ] * * N C 

Loca l , M a l a y s i a 

1 6 / 0 7 / 1 9 9 7 12 -0 .0491 [.0.72] -0.0996[ 0 .00 ]** 

G l o b a l 

2 3 / 0 7 / 1 9 9 7 13 0.0458[.0.00]** 0.0627(0.00]** 0.0496[ 0.04 ]* 0.0573( 0 . 0 0 ** 

Loca l , M a l a y s i a C 

2 8 / 0 7 / 1 9 9 7 14 -0.0523[. 0.16] -0 .06074[0.04]* -0 .053[0.02 ]* - 0 . 0 6 3 9 ( 0 . 0 0 ] * * -0 .0452(0 .02 ]* 

Local {Tha i land C 

Table 2.25: Dummies in the structural reduced form Model of Stock Market Return 
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D u m m i e s 

Va r i ab lo 
g T R l n d S T R ^ g n g T R K o r g T p ^ M a l S T R P k ' Contag ion? 

2 8 / 0 8 / 1 9 9 7 15 -0.0758(0.00 ]** 

G loba l 

0 2 / 0 9 / 1 9 9 7 16 0.0815[ 0.09] 0.0981 [ 0.02]* 0 . 0 7 6 0 [ 0 . 0 4 ] * 0.0989(0.04 ]* 

Loca l , M a l a y s i a C 

0 3 / 0 9 / 1 9 9 7 17 0.06654[. 0.03]* - 0 . 0 5 6 0 ( 0 . 0 4 ] * 

Loca l , M a l a y s i a C 

0 5 / 0 9 / 1 9 9 7 18 -0 .112(0.00 ]** 

L o c a l , P h i l i p p i n e s N C 

0 8 / 0 9 / 1 9 9 7 19 .-0.05033[.0.06] -0.0462[0.00]** -0.0516[ 0.04]* -0 .0636(0.00 ]** 

Loca l , I n d o n e s i a C 

0 9 / 0 9 / 1 9 9 7 20 0.0643(0.00 ]** 

Loca l , I n d o n e s i a N C 

2 9 / 1 0 / 1 9 9 7 21 0.05434[.0.03]** 0.0709(0.00]** 

Loca l , I n d o n e s i a C 

3 0 / 1 0 / 1 9 9 7 22 0.04576(.0.00]** -0.0632[ 0.00 ]** 

Globa l 

0 3 / 1 1 / 1 9 9 7 23 -0.0G63[ 0.002]* 1 -0 .0337[ 0.03]* -0.0447(0.01]** 

Globa l 

0 4 / 1 1 / 1 9 9 7 24 -0.0353[ 0.01]* 

Loca l , K o r e a N C 

0 7 / 1 1 / 1 9 9 7 1 0.0468( 0.01]** 

Loca l , K o r e a N C 

1 1 / 1 1 / 1 9 9 7 26 .-0.0336[0.00]** .0 .0683[0.15]** 

Loca l , K o r e a C 

1 8 / 1 1 / 1 9 9 7 27 .0.0299[.0.07] . -0 .0436 [0.00]** .0.0357[0.04]* - 0 . 0 6 7 9 ( 0 . 0 0 ]** -0 .0475(0.00]** 

Loca l , K o r e a C 

1 9 / 1 1 / 1 9 9 7 28 -0.0346(0.00]** 

Globa l 

Table 2.26: Dummies in the structural reduced form Model of Stock Market Return 
(continued) 
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D u m m i e s 

Va r i ab l e 
S T R ^ S T R ^ STR^;^ STR^^* Contag ion? 

2 0 / 1 1 / 1 9 9 7 29 - 0 . 0 9 1 8 ( 0 . 0 0 ] * * 

L o c a l , K o r e a C 

2 4 / 1 1 / 1 9 9 7 30 -0.147( 0.00]** - 0 . 0 1 4 8 ( 0 . 6 2 ] 

Loca l , M a l a y s i a C 

0 8 / 1 2 / 1 9 9 7 31 0 . 1 3 2 ( 0 . 0 0 ] * * 

Globa l 

1 2 / 1 2 / 1 9 9 7 32 -0 .06540[0.00]** -0 .0678(0.00 ]** 

Globa l 

1 5 / 1 2 / 1 9 9 7 33 0.0884(0.01]** 0.0566( 0.06]* 

Loca l , P h i l i p p i n e a c 

2 6 / 1 2 / 1 9 9 7 34 0.0720(0.00]** 

Globa l 

0 6 / 0 1 / 1 9 9 8 35 0.0693( 0 .00 ]** 

Global 

0 6 / 0 1 / 1 9 9 8 36 .0 .1629[0.00]** -0.138[0.00]** -0 .127( 0.00]** 

Globa l 

0 9 / 0 1 / 1 9 9 8 37 -0.0457(0.00)** -0 .0597( 0.00 ]** 

Global 

1 2 / 0 1 / 1 9 9 8 38 0.04210[.0.05]* .0 .0514[0.00]** 0.128[ 0.00]** 

Global 

1 3 / 0 1 / 1 9 9 8 39 0.0627[0.00]** 

Loca l , I n d o n e s i a c 

1 5 / 0 1 / 1 9 9 8 40 0.0740(0.00]** 

Loca l , I n d o n e s i a c 

1 6 / 0 1 / 1 9 9 8 41 .-0.0537[0.01]* -0.0932(0.00]** -0 .0916(0 .00 ]** 

Loca l , I n d o n e s i a c 

2 1 / 0 1 / 1 9 9 8 42 -0 .0600 [0.01]** -0.0961(0.00]** -0 .0571(0.06]* 

Table 2.27: Dummies in the Structural reduced form Model of Stock Market Return 
(continued) 
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D u m m i o s 

Va r i ab l e 
S T R ^ ^ S T R ^ ^ S T R ^ ^ ^ 

Contag ion? 

1 6 / 0 1 / 1 9 9 8 41 .-0.0637[0.01]* -0.0932(0.00]** -0.0916(0.00 ]** 

L o c a l , I n d o n e s i a C 

2 1 / 0 1 / 1 9 9 8 42 -0 .0600 [0.01]** -0.0961(0.00]** -0.0671(0.05]* 

G l o b d 

3 0 / 0 1 / 1 9 9 8 4 3 -0.378[0.03]** - 0 . 1 3 2 ( 0 . 0 0 ] * * 0.0889[ 0.05]* 

L o c a l , K o r e a C 

0 2 / 0 2 / 1 9 9 8 44 0.0766(0.00]** -0.0985(0.00]** - 0 . 1 3 9 ( 0 . 0 0 ]** 

L o c a l , T h a i l a n d C 

0 3 / 0 2 / 1 9 9 8 45 0 . 2 0 6 ( 0 . 0 0 ]** 

Local , T h a i l a n d C 

0 4 / 0 2 / 1 9 9 8 46 0.06134[.0.59] 0.0977(0.00]** 0 . 0 2 2 9 [ 0 . 1 5 ] 

Loca l , I ndonos i a C 

0 5 / 0 2 / 1 9 9 8 47 -0.05754(0.06]* .0 .0866( 0.00 ]** -0 .0245(0.10 ] 

L o c a l , I n d o n e s i a C 

1 1 / 0 2 / 1 9 9 8 48 -0 .0588110 [.000]** - 0 . 0 0 6 4 6 ( 0 . 7 6 ] 0.0622(0.00]** 

Loca l , I n d o n e s i a C 

0 5 / 0 3 / 1 9 9 8 49 0.0619727[ .000]** 

L o c a l , K o r e a N C 

2 6 / 0 3 / 1 9 9 8 50 0.0752701 [.001]** 

Globa l N C 

0 7 / 0 4 / 1 9 9 8 51 0.0786(0.00]** 0 .0393(0 .31 ] 

L o c a l , K o r e a C 

1 9 / 0 5 / 1 9 9 8 52 0.0514( 0.03]* 

Loca l , Ma lays i a N C 

1 7 / 0 6 / 1 9 9 8 5 3 

Loca l , M a l a y s i a -0 .2609 [ 0.01]* N C 

2 0 / 0 7 / 1 9 9 8 54 -0 .0622(0 .03 ]* -0 .0609[ 0.01]* 

L o c a l , M a l a y s i a C 

Table 2.28: Dummies in the Structural reduced form Model of stock return (contin-
ued) 
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2.7 Appendix Section Two: Data and Sources 

Country Descriptions Sources 
I N T E R E S T R A T E S 

M a l a y s i a 
Da i ly ave rage of I n t e r b a n k a t t h e I n t e r b a n k M o n e y 

M a r k e t R a t e in K u a l a L u m p u r ( l M o n t h ) 
Beink N e g a r a M a l a y s i a 

S i n g a p o r e 1 M o n t h I n t e r b a n k D o m e s t i c In t e r e s t R a t e ( m i d d l e r a t e ) M o n e t a r y A u t h o r i t y of S i n g a p o r e 

I n d o n e s i a 
T h e e n d - p e r i o d 1 M o n t h Money M a r k e t I n t e r b a n k 

Call M o n e y R a t e s . 
W e e k l y R e p o r t of B a n k Indones ia . 

T h a i l a n d T h a i B a h t Imp l i ed I n t e r e s t R a t e s . B a n k of T h a i l a n d . 

K o r e a S h o r t T e r m B E N . C E R T . 180D - M i d d l e R a t e B a n k o f K o r e a 

P h i l l i p i n o Peso T i m e D e p o s i t 30-60 d a y 

W e e k l y R e p o r t on K e y 

S t a t i s t i c a l I n d i c a t o r s , 

B a n g k o S e n t r a l P i l i p i n a s 

S T O C K M A R K E T 

M a l a y s i a K u a l a L u m p u r C o m p o s i t e - P r i c e Index K u a l a L u m p u r S tock E x c h a n g e ( K L S E ) 

S i n g a p o r e S i n g a p o r e S t r a i t s T i m e s (New) - P r i c e Index S i n g a p o r e S t o c k E x c h a n g e ( S G X S ) 

I n d o n e s i a J a k a r t a S tock E x c h a n g e C o m p o s i t e - P r i c e Index J a k a r t a S t o c k E x c h a n g e ( J S X ) 

T h a i l a n d B a n g k o k S . E . T . - P r i c e I n d e x S t o c k E x c h a n g e of T h a i l a n d ( S E T ) 

K o r e a K o r e a S E C o m p o s i t e ( K O S P I ) - P r i c e Index K o r e a S t o c k E x c h a n g e ( K S E ) 

P h i l l i p i n e P h i l i p p i n e s S E C o m p o s i t e - P r i n c e Index T h e P h i l i p p i n e S tock E x c h a n g e ( P S E ) 

Table 2.29: Data Descriptions and Sources 
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Chapter 3 

Contagion and Interdependence in 
the Asian crisis: A cointegrated 
approach* 

3.1 Introduction 

In the aftermath of the recent Asian crisis a lot of research eSort has gone into iden-

tifying in which way the crisis spread between financial centres. In particular, it 

is important to understand whether the transmission mechanisms between markets 

change during crisis periods. While there is a plethora of good theoretical reaaons for 

such state-contingent transmission mechanisms, identi^ng their presence is econo-

metrically rather difficult. 

In this chapter, we propose an alternative procedure that allows us to test for the 

presence of contagion (i.e. a crisis-speci6c transmission mechanism). The advantage 

of our method is that it does not require any -potentially implausible - identi^ing 

*This chapter was written in close collaboration with Professor Matliias Hoffmann 
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assumptions. Rather, it is entirely data based and can be implemented using a simple 

cointegrated VAR. 

Our study ties in with a number of recent studies ( Rigobon [53] and Forbes 

and Rigobon [24], Favero and Giavazzi [21] [25]) that have suggested new empirical 

approaches to the detection of contagion. Rigobon [53] and Forbes and Rigobon 

[24], [25] have forcefully argued that simple changes in the comovement of markets 

(as measured by conditional correlations) are not useful as tests of contagion. The 

reason for this is that increases in correlation can come about as the result of a 

changed, i.e. more immediate, transmission mechanism but could also be the result 

of increased turbulence in factors that aSect all markets jointly through a transmission 

mechanism that remains, however, unchanged. Forbes and Rigobon then move on 

to suggest a Hausman-type speciRcation test for the constancy of the transmission 

mechanism. Their method, does, however, require a few identiGcation assumptions 

that can sometimes be implausible. 

In the Favero and Giavazzi [21] study, the authors estimate a VA.R representar 

tion of the return processes in the different markets. Their approach used a set of 

dummies as a measure of the transmission mechanism across markets. This tech-

nique,however, is the subject of criticism as the dynamic interaction between the 

variables is eEectively unchanged. 

Our approach extends the framework of Favero and Giavazzi [21] to recognize 

the inherent non-stationarity of financial data. We exploit this non-stationarity as 

an important identification device that allows us to identify a data-dependent trans-
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mission mechanism without having to resort to a-priori restrictions. Admittedly, om̂  

test for contagion rehes on the presence of cointegration between the markets under 

investigation. While one may be inclined to view this as a disadvantage, we argue 

that the presence or absence of cointegration in itself is a meaanre of whether there 

is a structural hnkage between markets at all. In fact, we show analytically how the 

presence of cointegration determines the economy's response to transitory shocks. 

Changes in the transmission mechanism are then nothing else but a change in the 

error-correction mechanism. 

The gist of our approach is to apply Hansen and Johansen's [33] recursive eigen-

value tests to detect the presence of changes in regime: the non-zero eigenvalues 

arising from the reduced-rank (i.e. cointegrating) regression problem can be inter-

preted as a generalized correlation measure. We show that chajiges in the eigenvalue 

can come about either as changes in the variance of the reduced-form residuals or 

as changes in the factor loadings of the error-correction term. The latter can be 

shown to determine the impulse-response of the markets to transitory shocks. We 

can therefore interpret changes in these coeScients as changes in the transmission 

mechanism, i.e. as contagion. 

Our approach also bears some interesting similarities with the recent work by 

Corsetti, Pericoli and Sbracia [12]. These authors argue convincingly that increases 

in correlation are neither necessary nor suScient for the presence of contagion. They 

argue that the method advocated by Rigobon and Forbes is biased against Ending 

contagion since it has to assume that the variance in country-specific idiosyncratic 
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shock remains constant. Very much like Corsetti a/. [12], we do not have to 

impose any restrictions on the form of the heteroskedasticity in country-speciSc or 

common disturbances. The only information we have to exploit for identiRcation is 

the non-stationarity of and potential cointegration between financial market indexes. 

Applying our approach to four data sets (daily stock market price indexes, daily 

interest rate, money market interest rate and monthly deposit rate) for 6 Asian 

countries (Indonesia, Singapore, Thailand, Malaysia, Philippines, Korea) over the 

1990-1999 period, we evaluate the time path of the speed of error correction (rejected 

by the estimated largest eigenvalue of the system). We find that the eigenvalue 

measure does indeed become unstable around the onset of the crisis, sometimes even 

a bit earlier. However, we find that contagion was present only in a limited number 

of cases. Whereas contagion may have been important in speeding up the spread of 

the crisis, changes in transmission mechanisms can in no way explain the occurrence 

and extent of the Asian coUapse. 

The remainder of this chapter is organized as foUows. Section 3.2 explains how 

the error-correction framework can be employed to test for the presence of a crisis-

contingent transmission mechanism, i.e. contagion. In Section 3.3 we apply our 

approach to the various data sets from 6 Asian emerging markets and we discuss our 

results. The final section of the chapter concludes. 
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3.2 Measuring Contagion 

3.2,1 A n er ror correc t ion approach 

We consider the log-returns in two markets a; and 1/ which are jointly distributed with 

constant mean and time-varying variance: 

AZ, = 
Ax 
Ay 

D 
Ax 
Ai/ 

(3.1) 

The earher hterature ( for example King and Wadhwani [43] ) focused on changes 

in correlations between the two markets as an indication of crisis-contingent transmis-

sion mechanisms. As the recent work by Rigobon [53],[52] and Forbes and Rigobon 

[24],[25] has shown, correlations are not informative about contagion. The reason for 

this is that an increase in correlation can come about as the result of Increased volatil-

ity in the shocks that are common to the two markets or could be due to a generic 

change in the transmission mechanism. In order to disentangle these e5ects,Forbe8 

and Rigobon [53] assume that the contemporaneous interaction between the two 

markets is described by a linear system of the form 

AZt= Aet 

where A is a non-singular (2 x 2)-matrix and is a two-dimensional vector of struc-

tural shocks. Of course, the identiBcation of the structural shocks and of A requires 

further identifying assumptions. A test for contagion is then essentially a test for the 

stability of A. 

Our approach does not require identifying assumptions along the lines of Rigobon. 

Rather, we exploit the presence of cointegration between non-stationary variables to 
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identi^ permanent and transitory shocks to the two markets. In keeping with most of 

the hterature, we then interpret contagion aa a change in the transmission mechanism 

of what are high-frequency, i.e. transitory shocks. 

In our analysis, we interpret the long-run adjustment coefBcients of the cointe-

grated system aa measures of the transmission mechanism. At 6rst, it may seem 

odd to focus on the error-correction mechanism in studying contagion - a notion 

that pertains to the transmission of temporary shocks. However, we demonstrate 

that the within-period response of a cointegrated system to transitory shocks does 

only depend on the long-run adjustment coefRcients. In this sense, the correction of 

past disequilibria and the high-frequency response are intimately linked in a cointe-

grated VAR. We argue that this captures the very essence of what the empirical and 

theoretical hterature aims to get at when discussing contagion. 

To demonstrate our point, we assume that returns in the two markets are gener-

ated by an error-correction mechanism of the form 

AZ, 
Ax 
Ai/ 

. . 

— ajS'lit-i + £t (3.2) [xt-i — Pvt-i] + 

In this setup, we are going to interpret the vector a = [ a i aig as embodying 

the transmission mechanism between the two markets. The covariance matrix of 

shocks to the two markets is given by O* where the subscript t indicates the presence 

of heteroskedasticity in the error-process. 

In a cointegrated system it is straightforward to identic permanent and transitory 

shocks (for a complete analytical exposition see Johansen [37]). Let aj_ denote the 
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orthogonal complement of a. Then premultiplying the error correction model with 

aj,eliminates the stationary part of the process and we have 

a^AZt= 

Hence, is the random walk component of Zt and the permanent shocks must 

be given by %*= If we now require that transitory shocks should be orthogonal 

to the permanent disturbances, we End that the transitory shocks must be given by 

In a bi-variate system with one cointegrating restriction, such as the one we are 

considering here, this simple reasoning achieves just-identification. We only need 

to normalize the two shocks to have unit variance. Then the mapping between the 

vector of reduced-form residuals, g* , and the permanent and transitory shocks is 

given by a matrix P that has the following form 

P = 

and 

TTt 
Tt 

= PSt 

The period-zero impulse response to the permanent and transitory shocks is then 

given by the inverse of P which according to Hoffmann [35] has the following form 

> - i [ naj_, a ] 

Hence, the impulse response of the two returns to a transitory shock is given by 

the vector a. Therefore, % = ai/a2, the relative response of the two variables to a 

common shock, can naturally be interpreted as the transmission mechanism. 
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Now let denote the conditional variance of observed market returns. As we 

have mentioned at the outset, Rigobon and Forbes have argued that correlation or 

other tests baaed on the elements of are misleading. In the context of our setup, 

we can write as 

St = + Of 

where is the variance of the error-correction term (which is in itself a function 

of n*). Changes in St can now come about aa the result of either changes in the 

covariance structure of the shocks or aa changes in a or both. In the caae of a change 

in a, we would then talk of 'contagion'. 

A convenient way to assess the stability of over time is to estimate the max-

imum eigenvalue in a cointegrated system recursively. Hansen and Johansen [33] 

demonstrate that, if the estimated cointegrating vectors are suitably normalized, 

the estimates of the non-zero eigenvalues associated with the reduced-rank regression 

problem are given by 

A = = ^'SioS^^Soi;8 (3.3) 

where SgQ, Sio and Soi are the variance, and covariance of the first and second 

stage regression residuals in the Johansen procedure: J' = 

0,1 where R, are the residuals of the auxiliary regressions and A = o(%ag{Ai....AAr} 

is the diagonal matrix of eigenvalues. 

It can furthermore be shown that 

A(I-A)-^=a'n-^a=^'Sion-^Soi,9. (3.4) 
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This shows that, indeed, changes in the eigenvalues are associated with either 

changes in the transmission mechanism, i.e. in a, or with changes in the size and 

correlation of shocks that hit the economy, i.e. in O. Hansen and Johansen [33] also 

derive an approximation for the 95 % confidence interval of the non-zero eigenvalues 

which is given by 

< A, < ^ (3.5) 
+ (1 - Â  + (1 - A^)e-i 9%̂  

We note that the diagonal elements of A , the Â , are always between zero and one. 

In particular, in a VA.R with just one cointegrating restriction, A = Ai is a scalar 

random variable. It can therefore be thought of as a generalized correlation measure 

for non-stationary time series. A value of A equal to zero implies that the series 

are difference stationary but do not cointegrate. For 0 < A < 1, the two markets 

are cointegrated. We then interpret the presence of a cointegrating relationship as 

evidence of structural cross-market linkages. Changes in A would then suggest the 

presence of market turbulence. 

We use recursive estimates of A as our main tool to identify periods of mar-

ket turmoil. We can then distinguish between interdependence and transmission 

by looking at recursive estimates of a; if contagion is present, the transmission of 

transitory shock should change and this, in turn, should be rejected in changes in 

the coe&cients of a. 

Implicit in this approach is that the presence of a transmission mechanism between 

two markets requires these markets to be cointegrated. Consequently, the rejection 
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of the null of no-cointegration implies the rejection of the hypothesis of structural 

cross-market linkages between two financial centers. In our view, this is actually an 

advantage of our approach because it does not require us to hypothesize structural 

luiks between markets that may not actually have any. Rather, a structural hnk 

between markets is assumed only if the markets display at least some tendency to 

move together in the long run. In this respect, our approach is imposing only very 

weak restrictions on the identihcation of the data. 

In this chapter, we restrict our attention to bivariate, (potentially) coiategrated 

VARs. This offers the advantage that we can express changes in the transmission 

mechanism as a single variable given by the ratio of the coefficients of a = [ a2 ] % 

i.e. X = ai/a2. We make this choice deliberately in order to demonstrate the 

usefulness of our approach and in order to facilitate comparison to what other authors 

have done. We note, however, that it is straightforward to extend our approach to 

a setting with many markets and several cointegrating restrictions. While this may 

make the exposition of the results less straightforward, we would not require any 

additional identifying assumptions for this. 

We also note that emerging markets differ from those in developed countries in 

terms of institutional structure, market size and hquidity. The eSects of a speculative 

attack may therefore spread through various channels such as international trade and 

international asset and debt relationships. The beneAt of our framework is that it 

provides a simple reduced-form tool that allows us to detect the presence of alternative 

transmission channels without having to identi^ a detailed structural model. 



3.3 Econometric Implementation 

This study uses four diSerent sets of Snancial data: a daily composite price index 

(DCPI)^, daily observations on monthly interest rates (DMIR), monthly money mar-

ket interest rates (MMMI), a monthly deposit rate (MDR). All data are available for 

six Asian countries, namely : Indonesia, Singapore, Malaysia, Phihppines, Thailand, 

Korea. For the daily composite price index, the sample begins on January 1̂ * , 1996 

and ends on August 1999. The composite price index and daily interest rates are from 

Datastream. The data on monthly money market interest rate and monthly deposit 

rates are extracted from the International Financial Statistics CD-ROM, published 

by the IMF. The series runs from 1986:5 to 1999:8. The end dates being determined 

by data availability. 

Figures 3.1-3.4 (see pages 106-109) display the plots of these series in logarithmic 

form. Summary statistics corresponding to these variables are given in Table 3.1 on 

page 95. From visual inspection, it appears that ail six stock market indexes move 

very closely together throughout the period. All six stock markets also clearly show 

distinctly higher volatility during the Asian crisis from June 1997 to January 1997. 

Kaminsky azid Schmukler [39] documented that during this period stock markets in 

Indonesia, Thailand, Malaysia, Korea dechned on average by 0.53, 0.32 and 0.27 

percent per day, respectively. In October 1997 alone, the Hang Seng Index lost 

around 30 percent. 

Jakar ta Composite Index (Indonesia), Phillipine Stock Exchange Index (Phil ipines) , Phillipines, Singapore 
Straits Times (New) Price Index (Singapore), Bangkok SEXT index (Thailand), Malaysia,Kuala Lumpur Compos-
ite Index(Malay8ia) and Korea Stock Exchange Composite(KOSPI) Index (Korea). 

87 



In our analysis we Srst focus on the incidence of structural breaks to see how they 

a5ect the transmission mechanism between pairs of markets. Before we proceed 

to evaluate the cointegrating relationship, a preliminary analysis of the stochastic 

properties of the data series is required. ADF unit roots test are used to establish 

the order of integration. The results of these tests for Eih four data sets are presented 

in Table 3.5 on page 97. 

As can be seen in the table, the hypothesis of a unit root is not rejected at a 5 % 

significance level for any of the series. We therefore conclude that all data series are 

non-stationary. We therefore proceeded to test for cointegration, using Johansen's 

test. Standard criteria and tests for lag length suggested that the VAR specification 

should include 1-2 lags and we decided to use 2 lags throughout. 

Tables 3.6-3.9 report the cointegration test results for aU possible pairs from 

the four different data sets ( i.e. stock market index, daily interest rate, money 

market interest rate, and monthly deposit interest rate, respectively). A summary of 

cointegration test results estimated &om diEerent data sets is presented in Table 3.10-

3.13 on pages 102-105. As can be seen from the Grst panel of Table 3.10-3.11, both 

the maximum and trace eigenvalue statistics do not reject the hypothesis that there 

is one cointegrating relation in all bivariate VARs, with Indonesia and the Phillipine 

and Singapore and Korea being exceptions. 

The results of the cointegration tests based on daily interest rate data are shown 

in Table 3.7. The hypothesis of zero cointegrating vectors (./7o = 0) against the 

alternative of one or more cointegrating vector, is accepted in all cases except for 



pairing involving Korea, the two pairs MalaysiarSingapore and Singapore-Thailand. 

It become apparent that the tests on daily stock market composite indexes for 

all possible pairs of countries indicates that only 2 out of 15 pairs ( i.e. Singapore 

and Philippines-Indonesia) are cointegrated ( see the first panel of Table 3.10 and 

3.11). For daily interest rate data, we End that only five pairs are cointegrated. 

Turning to monthly data, however, we End a lot more evidence for cointegration. For 

both money market interest rate and monthly deposit rates, the results show that, 

respectively, 8 and 9 out of 15 markets are cointegrated. 

Upon eyebaUing the daily series in Figures 3.1-3.4, it would seem that there is a 

long-term link between, in particular, the stock markets and that their downswing 

during the Asian crisis does have an important common element. It could be the case 

that high-frequency volatility in daily stock market data creates so much noise that 

error-correction may simply not be picked up by conventional cointegration tests. 

Here, our method oSers an important advantage: while we impose cointegration in 

the estimation, we can see whether or not it is actually present by foUowing the 

evolution over time of the largest eigenvalue and the 'transmission' parameters a. 

3.3.1 I n t e r d e p e n d e n c e or contagion 

We now use the framework suggested in the previous sections to analyse to what 

extent volatihty spillovers in the Asian crisis are due to contagion or to interdepen-

dence. In each pair of countries found to be cointegrated in the earlier analysis, the 

recursive maximum eigenvalue, A, and the impulse response to transitory shocks, 

X = Ai/ag are estimated. 
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As we have argued earlier, A is a meaaure of comovement that can change over 

time due to either the changes in the volatihty of the underlying shocks, i.e. Z, or to 

changes in the transmission mechanism, i.e. in the vector a . 

Figures 3.5-3.18 on pages 110-123 present the plots of the maximum eigenvalue 

estimated recursively from the daily stock market index, daily interest rates, monthly 

money market interest rate, and monthly deposit rate, respectively. The recursive 

estimate of the maximum eigenvalue seems to be a good indicator of the crisis period. 

In most countries and in virtually all data sets, the maximum eigenvalue starts to 

display considerable variation around July 1997, the onset of the crisis. In particular, 

we find a marked drop in the maximum eigenvalue in daily stock market data for 

many countries. Bearing in mind that an increase in volatility, i.e. in the norm of 

Z, will lead to a smaller norm for this is in line with the considerable increase 

in background volatihty that the Asian markets experienced around that time. Con-

versely, however, changes in the maximum eigenvalue could also be related to changes 

in the transmission mechanism, i.e. in a. 

Before we move on to discuss changes in the transmission mechanism, we note 

that in some cases, the maximum eigenvalue already displays a sharp drop roughly 

half a year to a year before the crisis actually began. In particular, this is the case 

for all pairings involving Thailand, notably in the daily data; to a somewhat lesser 

extent this also shows up in the monthly data sets. This Ending seems in line with 

Kaminsky and Schmukler [42] who note that the Srst epiaode of notable pressure 

on the Thai baht occurred in July 1996, following the collapse of the Bangkok Bank 
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of Commerce and the injections of liquidity the Bank of Thailand to support the 

Anancial system. 

The next step is to determine if the transmission mechanism changes over the 

period of observation. In doing this, we estimate recursively the relative impulse 

response % = ai /ag kr the four diSerent data sets. Taking the results from the 

recursive estimation of % — ai /ag as given, we then calculate its standard deviation 

based on 1000 series of the a i /a2 that are computed using a bootstrap. 

In figures 3.19-3.32 on pages 124-137 we plot the recursive estimate of the relative 

impulse response ai /ag together with the standard deviation for each of data sets. 

This enables us to examine whether the transmission mechanism changed during the 

Asian crisis. Using the confidence interval as the criteria for rejection, it is quite 

surprising how stable the estimate of 0:1/0:2 is in many of the cases we examine 

particularly in the case of stock market index and daily interest rates ( see figure 

3.19-3.26 on pages 124-131). This is in stark contrast to the relatively high variation 

in the maximum eigenvalue (see figure 3.5-3.11 on pages 110-116). The results of this 

study suggest that most of the turmoil during the crisis can be ascribed to exogenous 

changes in volatihty rather than to a generic change in the transmission mechanism. 

However, in many cases, there is also a distinct bhp in the relative impulse response, if 

only for a rather short period. This phenomenon is particularly obvious in daily data 

where we End that in many cases the overall stabihty of the response is interrupted 

for only a very short period. These are instances of contagion. In particular, we And 

many such instances in the pairings involving either Indonesia or Thailand suggesting 
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that the transmission of the crisis from or to these comitries was sometimes subject 

to contagion. 

In monthly data, the changes in the transmission mechanism appear to be more 

frequent compared to the changes in daily data. As can be seen, in some cases, 0:1/012 

is relatively unstable throughout the period, but does not show the type of spikes 

that it does in daily data (see Figure 3.26 to 3.32 on pages 131-137). 

Overall our findings suggest that while contagion is not likely to have played a 

major role in the transmission of the crisis ( i.e. stock market and daily interest 

data), it can clearly be detected - especially in monthly data. In this respect, our 

approach reproduces the styhzed findings of Corsetti oZ. [12] who examine stock 

market data and also End that, while interdependence was dominant, contagion was 

nonetheless present in a number of cases. In the case of monthly interest rate data, 

however, our result seems to support similar Endings that have been reported in Baig 

and Goldfajn [1]. It is worth introducing a note of caution regarding the conclusion 

in this study, since we do not conduct formal inference. The existing discussion of the 

results is merely conjecture rather than a formal test. In order to conduct a formal 

test of the stability of the transmission mechanism, it would be necessary to spht 

the whole sample into crisis and non-crisis periods and obtain independent estimates 

together with standard errors. In this case, the window of crisis and non-crisis could 

be spht endogenously using the methodology that has been suggested by Caporale 

a/. [5]. 
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3.4 Conclusion 

In the aftermath of the recent Asian crisis a lot of research eSort has gone into 

identifying in which way the crisis spread between hnancial centres. In particular, it 

is important to understand whether the transmission mechanisms between markets 

change during crisis periods. 

In this chapter, we propose an alternative procedure that allows us to test for the 

presence of contagion (i.e. a crisis-speciSc transmission mechanism). The advantage 

of our method is that it does not require any -potentially implausible - identifying 

assumptions. Rather, it is entirely data based and can be implemented using a simple 

cointegrated VAR. 

We argue that it is important to acknowledge the non-stationarity of the data 

involved and that the presence (or absence) of cointegration should in itself be read 

as an indication of whether there is a structural transmission mechanism between 

Snancial markets. The data we examine are for the 6 ASIAN countries ( Indonesia, 

Singapore, Thailand, Malaysia, Phihppines, Korea) over the 1990-1999 period. 

Whereas there is mixed evidence of pair-wise cointegration between these markets 

over most of the period, we propose to analyse the stability of a potential error-

correction mechanism using the maximum-eigenvalue method suggested by Hansen 

and Johansen [33]. This maximum eigenvalue measure can be interpreted as the 

speed of error-correction in a cointegrated YAR. Our empirical results show consid-

erable instability in the period shortly before and during the Asian crisis. 
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To tackle the issue of whether parameter instability in the VAR is due to contagion 

or due to transmission we recognize that the speed of error correction will depend 

on two factors: Erst the size of shocks by which the mechanism is hit and secondly 

the response of the cointegrating disequihbrium to these shocks. The latter can be 

interpreted as the transmission mechanism and the presence of contagion would then 

be indicated by changes in this impulse response over time. Using this framework we 

show that most of the instability in the maximum eigenvalue is due to changes in the 

background noise, i.e. in the size of shocks by which markets were hit. Still, there 

are a number of important cases during which the transmission mechanism changed 

substantially. 

We conclude that while the spread of the Asian crisis cannot ultimately be at-

tributed to contagion, contagion was still present in a number of episodes and is likely 

to have sped up the spread of the crisis. 
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3.5 Section Three Tables and Figures 

Country STOCK PRICE 
(DAILY) 

Mean Std Dev Minimun Maximum Skewness Kurtosis 
Indonesia 472 123 256.8 740.8 -0.290 -0.860 
Singapore 1589 393 805.0 2222.5 -0.721 -0.660 
Malaysia 792 240 262.7 1271.6 -0.102 -1.464 
Thailand 830 365 207.3 1415.0 0.825 -0.649 
Philippines 1985 772 1082.2 3447.6 -0.150 -1.047 
Korea 736 176 280.0 1027.9 -0.276 -1.005 

Table 3.1: The Summary Statistics of Stock Market Price Index 

95 



Country INTEREST RATE 
(DAILY) 

Mean Std Dev Minimum Maximum Skewness Kurtosis 
Indonesia 22.77 14.84 14 64 1.746 1.445 
Singapore 3.25 1.31 0.375 7 0.685 0.207 
Malaysia 7.07 1.22 5 10.3 0.619 -0.046 
Thailand 11.99 4.71 5 27.5 0.622 -0.043 
Philippines 9.41 2.49 4.5 14.25 0.114 -0.827 
Korea 13.49 3.37 10.05 22.95 1.287 0.808 

Table 3.2: The Summary Statistics of Daily Interest Rate 

Country MONEY MARKET 
(MONTHLY) 

Mean Std Dev Minimun Maximum Skewness Kurtosis 
Indonesia 18.57 15.30 5.68 81.01 2.484 5.295 
Singapore 3.93 1.52 1 9 0.730 0.481 
Malaysia 6.10 2.16 2 9.98 -0.208 -0.712 
Thailand 9.27 4.25 1.33 23.87 0.792 0.910 
Philippines 14.92 4.36 7.71 28.57 1.029 0.725 
Korea 12.36 3.57 4.75 25.63 0.622 1.573 

Table 3.3: The Summary Statistics of Money Market 

Country DEPOSIT RATE 
(MONTHLY) 

Mean Std Dev Minimun Maximum Skewness Kurtosis 

Indonesia 19.88 7.80 10.34 54.67 2.624 7.642 
Singapore 3.36 0.91 1.68 5.78 0.374 -0.579 
Malaysia 12.59 1.90 2 9.98 -0.073 -0.665 
Thailand 12.59 1.89 1.5 16.5 -0.822 4.132 
Philippines 11.96 3.90 5.2 27.07 1.026 0.650 
Korea 12.92 2.23 7.28 17 -0.104 -0.290 

Table 3.4: The Summary Statistics of Deposit Rate 
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Stock Market Index Daily Interest Rate 
(Daily) (D aily) 

Lag Order ADF Lag Order ADF 
(P) Statistics (P) (Statistics) 

Indonesia 2 -42.6559 1 -2.1501 
Singapore 1 -43.6764 2 -2.3133 
Malaysia 1 -22.7915 1 -1.7194 
Phillipines 1 -42.6163 1 -1.2357 
Korea 1 -49.3932 1 -3.7692 

Country 
Money Market Rate 

Monthly 
Deposit Rate 

Monthly 
Lag Order ADF Lag Order ADF 

(P) Statistics (P) Statistics 
Indonesia 1 -1.1501 2 -2.6414 
Singapore 2 -2.1138 1 -2.5964 
Malaysia 2 -1.9194 2 -2.3699 
Phillipines 1 -2.2337 1 -1.3848 
Korea 2 -2.7392 1 -2.0726 
Lag order chosen using value of SBC, AIC, and HQ criterion. 

Table 3.5: Unit Root Test Results for Stock market price, Daily Interest Rate, 
Monthly Money Market rate, and Monthly Deposit Rate 
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Johansen Test Statistics 
Country Eigenvalue Trace 

Hf,: r=0 r^l Hq: r = 0 H„: r ^ l 
Thailand 7.9528 3.5442 11.4970 3.5442 
Singapore 11.2909 2.0450 13.3359 2.0450 

Indonesia Malaysia 12.3398 1.7004 14.0402 1.7004 
Phillipines 14.3959* 2.6573 17.0532* 2.6573 
Korea 10.6277 1.9533 12.5809 1.9533 
Singapore 2.5693 .99711 3.5664 .99711 

Thailand 
Malaysia 8.3351 2.6908 11.0259 2.6908 

Thailand 
Phillipines 9.7865 4.0303 13.8167 4.0303 
Korea 2.9536 1.1227 4.0763 1.1227 
Malaysia 4.3982 1.4066 5.8048 1.4066 

Singapore Phillipines 2.5204 1.1450 3.6653 1.1450 
Korea 19.8477* 1.3354 21.1831* 1.3354 

Malaysia 
Phillipines 13.7776 1.1767 14.9544 1.1767 

Malaysia 
Korea 9.1384 2.0672 11.2056 2.0672 

Phillipines Korea 5.7108 1.6621 7.3729 1.6621 
* donotcg re joc t ion of t h e null h y p o t b e s i s of no co in teg ra t ion a t 5% love] of si g n i R c a n c e 

Table 3.6: Cointegration Test Results for Stock Market Index 
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Johansen Test Statistics 
Country Eigenvalue Trace 

H«: r=0 H o : r ^ l Ho! r = 0 H o : r^ l 
Thailand 8.5142 5.2276 13.7417 5.2276 
Singapore 7.6500 3.2644 10.9144 3.2644 

Indonesia Malaysia 4.8883 3.1451 8.0334 3.1451 
PhiUipines 4.9082 1.0670 5.9752 1.0670 
Korea 20.1311* 1.1967 21.3277* 1.1967 
Singapore 14.2762 .017889 14.2941 .017889 

Thailand 
Malaysia 15.2448* .28185 15.5267 .28185 

Thailand 
PhUlipines 4.2670 .83434 5.1014 .83434 
Korea 20.8431* .44294 21.2860* .44294 
Malaysia 18.4952* .62574 19.1209* .62574 

Singapore PhiUipines 1.4571 .21578 1.6729 .21578 
Korea 20.4189* .32261 20.7415* .32261 
PhUlipines 2.8463 1.3838 4.2301 1.3838 
Korea 27.7016* 3.4238 31.1254* 3.4238 

Pliillipines Korea 19.6126* 1.4706 21.0832* 1.4706 
* d e n o t e s ro joc t ion of t h e null h y p o t h e s i s of n o co in t eg ra t i on a t 5% level of s ign i f i cance 

Table 3.7: Cointegration Test Results for Daily Interest Rate 
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Johansen Test Statistics 
Country Eigenvalue Trace 

H„: r=0 H„: r ^ l H,: r—0 H.: r< l 
Thailand 14.0371* 10.25* 33.36* 10.25* 
Singapore 14.0371 5.8134 19.8505* 5.8134 

Indonesia Malaysia 10.0493 4.6654 14.7147 4.6654 
Phillipines 5.5120 3.2912 8.8032 3.2912 
Korea 10.3107 4.8052 15.1159 4.8052 
Singapore 19.2829* 3.2493 22.5322* 3.2493 

Thailand 
Malaysia 17.5711* 3.4859 21.0570 3.4859 

Thailand 
Phillipines 12.0692 .91297 12.9822 .91297 
Korea 24.2443* .14213 24.3864* .14213 
Malaysia 12.4707 8.4800 20.9507* 8.4800* 

Singapore Phillipines 17.8511* 2.5407 20.3918* 2.5407 
Korea 14.7360 1.3929 16.1290 1.3929 

Malaysia 
Phillipines 
Korea 

11.1023 
28.1049* 

2.9959 
1.6570 

14.0982 
29.7618* 

2.9959 
1.6570 

Phillipines Korea 7.6987 .21479 7.9135 .21479 
* d e n o t e s r e j ec t ion of t h e null h y p o t h e s i s of n o co in t eg ra t ion a t 5% level of s i g n i f i c a n c e 

Table 3.8: Cointegration Test Results for Money Market Interest Rate 
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Johansen Test Statistics 
C o u n t r y E igenva lue 

H Q : r = 0 H Q : r ^ l r = 0 Hp : 

Indonesia 

Thailand 
Singapore 
Malaysia 
Phillipines 
Korea 

15.9007* 8.9638* 
22.8247* 10.1890* 
7.1179 4.2472 
6.9121 4.0839 
11.7184 6.6285 

24.8645* 8.9638* 
33.0138* 10.1890* 
11.3651 4.2472 
10.9960 4.0839 

18.3469* 6.6285 

Thailand 

Singapore 
Malaysia 
Phillipines 
Korea 

58.4697* 6.5142 
39.0208* 6.1464 
33.5962* 5.2185 
30.5406* 5.3231 

64.9839* 6.5142 
45.1672* 6.1464 
38.8148* 5.2185 
35.8637* 5.3231 

Singapore 
Malaysia 
Phillipines 
Korea 

14.4046* 5.2167 
14.6825* 4.3949 
8.3888 6.1824 

19.6212* 5.2167 
19.0774* 4.3949 
14.5712 6.1824 

Malaysia 
Phillipines 
Korea 

10.9724 4.0977 
10.5222 5.4455 

15.0701 4.0977 
15.9676 5.4455 

Phillipines Korea 14.0175 3.9504 17.9679* 3.9504 
* denotes rejection of the null hypothesis of no cointegreition at 5% level of signi^cance 

Table 3.9: Cointegration Test Results for Monthly Deposit Interest Rate 
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Johansen Trace Statistics 
STOCK MARKET INDEX 

Indonesia Thailand Singapore Malaysia Philippines Korea 

Indonesia 0 0 0 
4.3959 
(0.03) 

0 

Thailand 0 0 0 0 
19.8977 
(0.02) 

Singapore 0 0 0 0 0 

Malaysia 0 0 0 0 
7.6918 
(0.17) 

Philippines 0 0 0 0 0 
Korea 0 0 0 0 0 

DAILY INTEREST RATE 

Indonesia 0 0 0 0 
20.1311 
(0.00) 

Thailand 0 
15.696 

' (0.01) 
15.2448 
(0.01) 

0 
20.8431 
(0.00) 

Singapore 0 0 
184952 
(0.00) 

0 
20.4189 
(0.00) 

Malaysia 0 0 0 0 
27.7016 
(0.00) 

Philippines 0 0 0 0 
19.6126 
(0.00) 

Korea 0 0 0 0 0 
P-value in parentheses. 

Table 3.10: Summary of cointegration test results based on Trace statistic 
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Johansen Max.Eigenvalue Statistics 
STOCK MARKET INDEX 

Indonesia Thailand Singapore Malaysia Philippines Korea 

Indonesia 0 0 0 
17.0532 
(0.01) 

0 

Thailand 0 0 0 0 0 

Singapore 0 0 0 0 
21.1831 
(0.01) 

Malaysia 0 0 0 0 
Philippines 0 0 0 0 0 
Korea 0 0 0 0 0 

DAILY INTEREST RATE 

Indonesia 0 0 0 0 
21.3277 
(0.00) 

Thailand 0 
15.2448 

0 
21.2860 

Thailand 0 
(0.00) 

0 
(0.00) 

Singapore 0 0 
9.66 

(0.02) 
0 0 

Malaysia 0 0 0 0 
31.1254 
(0.00) 

Philippines 0 0 0 0 
21.032 
(0.00) 

Korea 0 0 0 0 0 
P-value in parentheses. 

Table 3.11: Summary of cointegration test results based on Maximum Eigenvalue 
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Johansen Trace Statistics 
MONEY MARKET INTEREST 

Indonesia Thailand Singapore Malaysia Philippines Korea 

Indonesia 
36.36 
(0.00) 

19.8505 
(0.00) 

0 0 0 

Thailand 0 
22.5322 
(0.00) 

21.0570 
(0.00) 

0 
24.3864 
(0.00) 

Singapore 0 0 
20.9507 
(0.01) 

20.3918 
(0.01) 

Malaysia 0 0 0 0 
29.7618 
(0.00) 

Philippines 0 0 0 0 
Korea 0 0 0 0 0 

MONTHLY DEPOSIT INTEREST 

Indonesia 
24.8545 33.0138 

0 0 Indonesia 
(0.02) (0.01) 

0 0 

Thailand 0 
64.9839 
(0.00) 

45.1672 
(0.00) 

38.8148 
(0.00) 

35.8637 
(0.00) 

Singapore 0 0 
19.6212 
(0.01) 

19.0774 
(0.03) 

0 

Malaysia 0 0 0 0 0 

Philippines 0 0 0 0 
17.9679 
(0.00) 

Korea 0 0 0 0 0 
P-value in parentheses. 

Table 3.12: Summary of cointegration test results based on Trace statistics 
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Johansen Max. Eigenvalue Statistics 
MONEY MARKET INTEREST 

Indonesia Thailand Singapore Malaysia Philippines Korea 

Indonesia 
14.0371 
(0.01) 

0 0 0 

Thailand 0 
19.2829 
(0.01) 

17.5711 
(0.00) 

0 
24.2443 
(0.01) 

Singapore 0 0 
17.8511 
(0.01) 

Malaysia 0 0 0 0 
28.1044 
(0.00) 

Phihppines 0 0 0 0 
Korea 0 0 0 0 0 

MONTHLY DEPOSIT INTEREST 

Indonesia 
15.9007 
(0.01) 

22.8247 
(0.01) 

0 0 

Thailand 
58.4697 39.0208 33.5462 30.5406 

Thailand 
(0.00) (0.00) (0.02) (0.01) 

Singapore 0 
14.4046 
(0.01) 

14.6825 
(0.24) 

0 

Phihppines 0 0 0 0 
Malaysia 0 0 0 0 
Korea 0 0 0 0 
P-value in parentheses. 

Table 3.13: The summary of cointegration test results based on Maximum Eigenvalue 
statistics 
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Figure 3.1: Asian Stock Market Index (in logarithmic form) 
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Figure 3.2: Asian Money Market Interest Rate (in logarithmic form) 
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Figure 3.3: Asian Daily Nominal Interest Rate (in logarithmic form) 
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Figure 3.4: Asian Deposit Rate (in logarithmic form) 
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Figure 3.5: Recursive Estimate of A from Stock Market Index 
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Figure 3.6: Recursive Estimate of A from Stock Market Index (continued) 
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Figure 3.7: Recursive Estimate of A from Stock Market Index (continued) 
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Figure 3.8: Recursive Estimate of A from Stock Market Index (continued) 
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Figure 3.9; Recursive Estimate of A from Daily Interest Rate 
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Figure 3.10: Recursive Estimate of A from Daily Interest Rate (continued) 
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Figure 3.11: Recursive Estimate of A from Daily Interest Rate (continued) 
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Figure 3.12: Recursive Estimate of A from Money Market Rate 
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Figure 3.13: Recursive Estimate of A from Money Market Rate (continued) 
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Figure 3.14: Recursive Estimate of A from Money Market Rate (continued) 
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Figure 3.15; Recursive Estimate of A from Monthly Deposit Rate 
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Figure 3.16: Recursive Estimate of A from Monthly Deposit Rate (continued) 
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Figure 3.17; Recursive Estimate of A from Monthly Deposit Rate (continued) 
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Figure 3.18: Recursive Estimate of A from Monthly Deposit Rate (continued) 
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Figure 3.19: Recursive Estimate of % = a i / a g from Stock Market Index 
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Figure 3.20: Recursive Estimate of x = oti/<^2 from Stock Market Index (continued) 
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Figure 3.21: Recursive Estimate of % = a i / a g from Stock Market Index (continued) 
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Figure 3.22: Recursive Estimate of % = CKi/ag from Stock Market Index (continued) 

127 



T h e B o o t s t r a p E s t i m a t e o f % = 0 , . / a . . 

16 

14 

12 

1 0 

8 

6 

4 

2 

0 

- 2 

Thai land - Malaysia 

Data; daily interest rate 

Jan'Se May'96 Oct'SS Feb'97 Jul'97 Dec'97 Apr'98 Sept'98 

T h e B o o t s t r a p E s t i m a t e o f 

3 0 0 

2 5 0 

200 

1 5 0 

100 

5 0 

0 

- 5 0 

- 1 0 0 

- Thai land - Korea 

= _ = f . 
x 7 ^ 

1 

1 « 

Derta:daily interest rate 

Jan'96 Mav'96 Oct'96 Feb'97 Jul'97 Dec'97 Apr'98 Sept'98 

Figure 3.23: Recursive Estimate of % = CKi/ag from Daily Interest Rate 
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Figure 3.24; Recursive Estimate of % = ai/a:2 from Daily Interest Rate (continued) 

129 



20 

1 5 

10 

T h e B o o t s t r a p E s t i m a t e o f % =<% ^ /oc . . 

Korea - Malaysia 

- 5 

- 1 0 

Data : daily interest rate 

- 1 5 

V, 

Jan'96 May'96 Oct'96 Feb'97 Jul'97 Dec'97 Apr'98 Sept'S 

T h e B o o t s t r a p E s t i m a t e o f % . / o c . . 

1200 

1000 

800 

BOO 

4 0 0 

200 

0 

-200 

- 4 0 0 

Indonesia - Korea 

Data: daily interest rate 

Jan'96 May'96 Oct'96 Feb'97 Jul'97 Dec'97 Apr'98 Sept'S 

Figure 3.25: Recursive Estimate of % = OLxja-i from Daily Interest Rate (continued) 
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Figure 3.26: Recursive Estimate of % = a i /ag from Monthly Deposit Rate 
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Figure 3.27: Recursive Estimate of % = 0=1/0:2 from Money Market Rate (continued) 
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Figure 3.28: Recursive Estimate of x — from Money Market Rate (continued) 
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Figure 3.29; Recursive Estimate of x = 0:1/0:2 from Monthly Deposit Rate 
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Figure 3.30; Recursive Estimate of % = ai/ctg from Monthly Deposit Rate (con-
tinued) 
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Figure 3.31: Recursive Estimate of % = a i / ag from Monthly Deposit Rate (con-
tinued) 
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Figure 3.32: Recursive Estimate of % = a i / a g from Monthly Deposit Rate (con-
tinued.) 
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Chapter 4 

The Asian Crisis: The Role of 
Trade and Financial Channels in 
Transmitting Economic Shocks 

4.1 Introduction 

The propagation of the Gnancial crises that hit countries in recent years ( the ERM 

crisis of 1992-93, the Mexican crisis of 1994-95, the Asian crisis of 1997 and the Rus-

sian crisis of 1998) haa been the subject of intensive investigation among researchers. 

In particular, there is a need to understand the factors that drive the spreading of fi-

nancial disturbances across countries. The question of whether traxie hnkages, sudden 

shifts in market expectations, trade spillovers, or common shocks were the primary 

source of the Snancial crises remains unclear. 

In the literature there have been attempts to analyze such issues. It has been 

argued that trade linkages between countries and geographic proximity is the respon-

sible factor in explaining the spread of currency crises across countries (Eichengreen, 
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Rose and Wyploz [16], Click and Rose [27]. Others argued that Bnancial turmoil 

reflected a crisis in market confidence which is associated with the strong financial 

linkages between a crisis country and its major lender (Kaminsky and Reinhart [40], 

[38]). 

In the Asian crisis case, however, it seems that the two views cannot be distin-

guished since the currency and banking crises as well as the stock market coUapse 

occinrred at nearly the same time. The validity of the 'competitive devaluation' view 

has recently been questioned, because the bilateral trade linkages among Indone-

sia, Malaysia, Philippines, Thailand and Korea are not very striking. However, it 

is important to examine the basic intuition of the theory, particularly the argument 

that one country's devaluation may have indirect eEects on export sales from other 

countries that compete in the same market (Gerlach and Smets [26]). 

There are two main reasons: 6rst, the large portion of East Asian countries' 

exports that go to Japan and the US (see Table 4.1 which is taken from Baig and 

Goldfajn [1]); second, the fact that almost all empirical studies of financial market 

integration suggest that, as a result of financial and trade liberalization pohcies which 

started in early 1990s, the Asiau domestic Snancial markets tended to be integrated 

with Japan and the US (Faruqee [20], Phylaktis [49]). The process of Snancial market 

integration was associated with increased Japanese and US finajicial influence in Asia. 

For example, in 1972 and 1980-82, 65 % and 55 % respectively, of net capital flows 

(public and private) among PaciGc Basin Economies came from Japan. In the same 

periods, a total of 31 % and 41 %, respectively were from US (Yuan [62]). Chin 
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T h a i l a n d M a l a y s i a Ph i l l i p ines I n d o n e s i a K o r e a U S J a p a n 

T h a i l a n d 4.6 1.2 2.0 1.8 1 9 . 8 15.0 

Malaye ia 3.7 1.3 1.5 3.2 1 8 . 3 12.4 

Pbi l l ip inoa 2.4 3.0 0.4 1.8 3 7 . 4 16.1 

I n d o n e s i a 1.7 2.4 1.4 7.1 1 6 . 3 24.7 

K o r e a 2.0 3.1 1.6 2 .9 1 6 . 6 10.6 

Sou rcc : D i rec t ion of T r a d e Sta t ig t ia t ica Q u a r t e r l y . I n t e r n a t i o n a l Moneteury F \ i n d ( J u n e , 1 9 9 8 ) 

Table 4.1: Export Share of the Asian-5 in 1997 (ag a percentage of total export). 

and Prankel [11] reported that Japan purchased US$ 725 million worth of foreign 

securities from Newly Industriahzed countries in Asia on a cumulative basis in the 

period from 1988-1991. In examining the role of the Yen in the Asian region, Tavlag 

and Ozeki [59] found that in thel980s the Yen wag being widely used to invoice trade 

and hnance in Asia. The percentage of South-East Asia imports denominated in Yen 

increased from 2% in 1983 to 19.4 % inl990. 

In terms of the speciBc transmission channel through which disturbances are trans-

mitted internationally, it is very likely that the spread of international disturbances 

during the East Asian crisis was caused by both trade and Snancial channels simul-

taneously with Japan and US acting as the main partners. However, one of these 

channels might have been more important in particular countries. 

This chapter aims at addressing these issues. We utilize a set of trade and 6nan-

cial variables to measure the relationship between the East Asian countries and their 

trading partners (Japan and US) as well as the relationship between the countries 

with their trading partners in the same region. 

We analyze four variables, namely, direct (indirect) bilateral trade, real interest 

rates and exchange rates within a cointegrated VAR framework. The empirical analy-
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sis is conducted using the Johansen method of cointegration. Within this Aamework, 

we are going to interpret the presence of cointegration aa a measure of whether there 

are structural linkages between the transmission channels. 

To identify which specific channel transmission is relatively more important, we 

simply look at which of these variables responds more strongly to the disequilibrium. 

We argue that if hnancial variables play a signihcant role in determining the shocks, 

they should not be weakly exogenous in the cointegrated system. We, therefore, per-

form the test for the hypothesis of weak exogeneity using the methodology suggested 

in Johansen [37]. In practice, we test whether the speed of adjustment parameters, 

(a), are zero for a certain subset of equations. The rejection of the hypothesis would 

suggest that the variable under examination is important in channelling shocks. 

Our study is closely related to a number of very recent studies which emphasize the 

relative importance of speciSc transmission channels of international disturbances 

( Kaminsky and Reinhart [40], Carramanza oZ. [7], and Van Rijckeghem and 

Weder [54] ). 

In general, these studies conclude that the Snancial channel plays a more impor-

tant role than the trade channel. However, it is important to note that most of 

the tests in these studies have used cross-country data and the probabihty approach 

where trade, Gnancial and other indicators are treated as exogenous variables. The 

dependent variable takes two values (i.e. 0 and 1) which reflect the probabihty that 

a country wUl suffer a crisis given that another country (ground zero) experiences a 

crisis^. 

^ Instead of a binary variable, many researchers utilise a continuous value in t h e dependent variable ( see:Cerra,V 
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In order to analyse the importance of different transmission channels, the ap-

proach used in these studies is to look at the significance of the regression parameters 

of the trade and Gnancial indicators (i.e. the significance of these variables in affect-

ing the dependent variable). Thus, in principle the researcher is able to estimate the 

average inSuence of the determinants of hnancial crises. 

One of the limitations of this approach is that the question of causality cannot 

be addressed satisfactorily. In particular, it ignores the fact that it is very hkely in 

reality that an economic disturbance wiU spread across countries through different 

transmission channels simultaneously. As a result, very often the trade and hnancial 

indicators appear to be highly correlated. Treating such highly correlated variables as 

independent variables in the probit regression will be problematic in the estimation 

of their parameters. As a result, it is diGicult to establish which channel is more 

important^. Thus, from a methodological point of view, the studies applying cross-

section regression analysis and treating trade and Snancial variables as exogenous 

variables were unable to capture the magnitude of the joint dynamic relationship 

which may exist between them. 

Our approach is based on time series data. We use a simple VAR framework. 

Indeed, the advantage of using the VAR approach is that it is very helpful in examin-

ing the relationships among a set of economic variables without worrying about the 

endogeneity of the variables that we are going to analyzes ( Enders [18] ). Further-

more, the concepts of cohitegration, causality, and error correction pioneered by Engle 

and Saxena [8]) 
^In the Aaie 

between trade and financial links. As a result of this, it is diScult to distinguish their sepeirate roles. 
^In the Asian crisis case, Van Rijckeghem and Weber [54] , Kaminsky and R e i n h a r t [41] found a high correlation 
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and Granger [19], and Granger [30] the provide an alternative solution which can be 

used in order to understand the causal relationship among these variables. We per-

form Granger-causality tests for each cointegrating system using recent methodology 

suggested by Toda and Yamamoto [60]. 

We apply our approach to six Eaat Asian countries (Indonesia, Malaysia, Singa-

pore, Thailand, Korea, and the Phihppines) and their major trading partners (US 

and Japan) aa well aa their trading partners in the same region. The data cover the 

period between January 1970 and February 1998. The data are monthly. 

In a number of the cases analyzed in this study, our empirical results indicate 

that the trade and Hnancial variables are cointegrated. In the most of the cointe-

grated cases, the exchange rate, interest rate differentials, bilateral trade and indirect 

trade indicators, are not weakly exogenous. Our results suggest that both trade and 

Enancial variables did play a fundamental role in the propagation of the East Asian 

Crisis. 

The results of the causality tests based on the methodology suggested by Toda and 

Yamamoto [60] indicate that there is a mixed evidence of causality between the trade 

and financial variables. While the dominance of financial variables in influencing 

trade variables in the Asian market is clearly appearent in case of Singapore-Japan, 

PhiDipines-Japan and Korea-US, the direction of causality in a number of cases we 

study is stin unclear. In the case of Malaysia, we found two-way causahty with both 

the USA and Japan. 
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In causality tests between Enancial and trade variables among countries within the 

Asian region, the results of this study indicate that there is also mixed evidence on 

the causality between trade and Snancial links. We found that less than 50 percent of 

aU possible pairs appear to have one-direction causality from trade to finance or vice 

versa. In the remaining cases, however, their causal direction cannot be identiSed. 

The remainder of this chapter is organized as follows: In Section 4.2 an error-

correction framework is discussed which is employed to test for the relative impor-

tance of the financial and trade linkages. We apply our approach to the various data 

sets from Asian emerging markets and discuss our results in Section 4.3. Finally, 

Section 4.4 of the chapter concludes. 

4.2 Methodology 

4.2.1 M e a s u r i n g t h e Rela t ive I m p o r t a n c e of Transmiss ion 
Channe l s 

In identi^ng the transmission channel, one should ideally include all potential 

trade/Gnajice variables in the VAR so that the mechanism of interrelationships be-

tween two sets of variables can be evaluated (Sims [56]). However such a speciBca-

tion, which may involve a VAR with many variables, needs a very long sample series. 

Given the rather limited sample period that we have (i.e. trade variables are avail-

able from January 1970 to February 1998), we concentrate on the dynamics of the 

relationship between direct/indirect trade indicators, real interest rate diSerentials, 

and the exchange rates. We analyze these variables for each pair of countries. 

Suppose that — [T, F] with T and F being sets of variables which measure 

144 



trade and financial links between the pair of countries % and As demonstrated 

in Granger [30], if a set of variables is cointegrated, then their behaviour can be 

validly parameterized by an error correction model. The converse is also true, in 

that an error correction mechanism always produces a set of variables that are 

cointegrated. We argue that cointegration properties can be used to explain the 

existence of transmission of economic shocks. Consider a cointegrated system with 

the same order of integration, C(l, 1), which can be expressed in the following form 

AXt= = nXt_i + £t (4.1) 

Where A is the usual di&rence operator. If the parameter matrix II has 

reduced rank it can be written in the form H = a/)' where a and are n x p matrices 

of rank p, with p < n,. The matrix is the matrix of cointegrating parameters or long-

run matrix, and the matrix a is the matrix of weights with which each cointegrating 

vector enters the M equations of the VA.R. The matrix a is also known as the matrix 

of the speed of adjustment parameters. 

In the bivariate specification, the cointegrated system between Tracfe and f zmnmciaf 

variables can be expressed in error correction terms as 

' AT ' 
A F [Tt-i — PFt-i] + (4.2) 

In this setup, we are going to interpret the vector CK = [ ai 0:2 ]' of speed of 
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adjustment parameters aa embodying the transmission mechanism between the two 

variables. To identify which speciSc transmission channel is relatively more impor-

tant, we simply look at which of the two variables responds to the disequihbrium. 

We argue that if Enancial variables play a signihcant role in transmitting the shocks, 

they should not be weakly exogenous in the cointegrated system. We, therefore, per-

form a test for the hypothesis of weak exogeneity using the methodology suggested 

in Johansen [37]. In practice, we test whether the speed of adjustment parameters, 

(a), are zero for a certain subset of equations. 

In our case, we have four variables so % = All of the variables 

are f ( l ) and a;i/r2,2;3,3:4 are defined as the interest rate diSerentials, the exchange 

rate, direct trade, and indirect trade, respectively. The interest rate spread and 

exchange rates are the subset of variables representing the financial hnks, whereas 

direct (indirect) trade are the subset of variables that capture the trade hnks. In the 

cointegrated system, the hypothesis that the subset of variables is weakly exogenous 

can be formulated as a hnear restriction on the column of a which can be expressed 

as (see Johansen [37] for a complete exposition). 

a = v4'̂ , (4.3) 

where A is (p X m) and known and ^ is the (m x r) parameter to be estimated. 

Within this framework, if the cointegration rank is two : a and are (4 x 2) 

(confirmed by Johansen test of cointegration), the relative roles of trade and financial 

variables in the transmission of the shocks can be traced by examining six null 
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hypotheses. The Arst is the hypothesis that hnancial variables (i.e. interest rate 

diSerentials and exchange rates) do not play an important role in transmission of 

the shocks, which imphes that the resulting cointegration vector only aSects trade 

variables, the last two variable (i.e. ^3 and 3:4). This restricts the a: matrix, leaving 

unrestricted, and is expressed aa .ffo : 0:̂ =2 = : 

A = 

( 0 0 \ 
0 0 
1 0 

1 / 

Where ^ = V'li V'12 
V'21 "̂22 

A'^ 

/ 0 0 \ 
0 0 

^̂ 12 
\ V'21 V'22 / 

The second hypothesis is that trade variables (i.e. bilateral trade (direct) and 

indirect trade variables) do not play an important role in the transmission of the 

shocks, which imphes that the resulting cointegration vector only affects hnancial 

variables, the Arst two variable (i.e. and 373) - This restricts the a matrix, leaving 

unrestricted, and is expressed aa jifo : 0:̂ =2 = : 

A — 

/ 1 o \ / V-ii "̂12 \ 
0 
0 

1 
0 

, Where = 
\ V'21 

"̂12 A 
^̂ 22 / ' 

A.iJj — "̂21 
0 

'̂ 22 
0 

VO o y V 0 0 / 

The third hypothesis is that exchange rates and Indirect trade variables do not 

play an important role in the transmission of the shocks, which implies that the 

resulting cointegration vector only affects Gnancial variables, the second variable and 
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fourth variable ( i.e. Z2 and 3=4). This restricts the a matrix, leaving unrestricted, 

and is expressed as f fo : 0:̂ =3 = : 

A — 

/ 0 0 \ 
1 0 
0 0 

\0 1) 

where = V'll 1̂ 12 
V'21 V'22 

Kip 

/ 0 0 \ 

V'll ^̂ 12 
0 0 

\ V'21 "̂22 y 

The fourth hypothesis is that exchange rates and direct trade variables do not 

play an important role in the transmission of the shocks, which implies that the 

resulting cointegration vector only affects Bnancial variables, the second variable and 

third variable ( i.e. and T3). This restricts the a matrix, leaving unrestricted, 

and is expressed as : 0:̂ =2 = : 

A = 

/ 0 0 \ 
1 0 
0 1 

\o o j 

where i/; V'll "̂12 
V'21 ^̂ 22 

A.ip = 

/ 0 0 \ 

^̂ 21 ^̂ 22 
\ 0 0 J 

The fifth hypothesis is that interest rate diSerentials and direct trade variables do 

not play an important role in the transmission of the shocks, which imphes that the 

resulting cointegration vector only affects financial variables, the first variable and 

fourth variable ( i.e. and 2:4). This restricts the a matrix, leaving unrestricted, 

and is expressed as jifo : 0:̂ =2 — : 

A = 

/ 1 0 \ 
0 0 
0 0 

\ o l y 

where = V"!! "̂12 
^̂ 21 "̂22 
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The sixth hypothesis is that interest rate diSerentials and indirect trade variables 

do not play an important role in the transmission of the shocks, which implies that 

the resulting cointegration vector only aSects financial variables, the 6rst variable and 

third variable ( i.e. and 3:3). This restricts the a matrix, leaving ^ unrestricted, 

and is expressed as jifo : a!p=2 = : 

/ 1 0 \ 
0 0 
0 1 

V o 0 / 

where = 1̂1 ^12 
V'21 V'22 PliP — 

/ V - i i ^ ^ 1 2 
0 0 

V ' 2 1 ^ 2 2 
V 0 0 ) 

The rejection of the first hypothesis and the acceptance of the second hypothesis 

(Case .Z) would imply that both interest rate differentials and exchange rates are not 

weakly exogenous for a, and suggest that Enancial links play an important role in 

transmission of the shocks. The rejection of second hypothesis and the acceptance of 

the first hypothesis (Case ,8) would imply that both bilateral trade and indirect trade 

are not weakly exogenous for a, and suggest that trade links play an important role 

in transmission of the shocks. Table 4.2 sunmiaries all of the possible cases that can 

be tested in order to identify the relative importance of the transmission channels 

of the international shocks. Within this framework, empirical evidences for Cose 

number 3, 4, 5, 6, 7 and 8 would imply that both trade and Anajicial variables play 

an important role in transmission of the shocks. 
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Definition Hypothesis Implications Definition 
1 2 3 4 5 6 

Implications 

Coae r a interest rate and exchange rates are important 
Cage ,8 a r direct and indirect trade are important 
Cage 6' r a interest rate and direct trade are important 
Cage ^ r a interest rate and indirect trade are important 
Cage 5 r a direct trade and interest rate are important 
Coae ^ r a indirect trade and interest rate are important 
Caae 7 a r exchange rate and direct trade are important 
Cage ^ a r exchange rate and indirect trade are important 
r,a denotes rejection and acceptance of the nuU hypothesis of weak exogeneity 

Table 4.2: Summary Hypothesis and its implication 

4.2.2 C o i n t e g r a t i o n a n d G r a n g e r C a u s a l i t y 

The information about the direction of causality among the set of variables in the 

system is important for detection of which variables are dominant in influencing 

other variables over the period under consideration. In this context, the properties of 

the cointegration relationships between variables provide an excellent way to test the 

causal relationships which may exist among a set of economic indicators. According 

to Granger [29] [30], the evidence of cointegration between two variables (or more) 

implies there is Granger causality in at least one direction. The hnancial variable 

is a Granger cause of Trade (F —̂  T), if present T can be predicted with better 

accuracy by using paat value of F than by not doing so, other information being 

identical. Since the evidence of cointegration between trade and financial variables 

itself is not informative about the exact direction of causality, the issue of interest is 

which of the variables acts aa a leading variable. This study analyses this issue by 

examining the causal relationships among the series. 
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In the hteratme, there are a number of approaches that can be used to test the 

direction of causahty in the cointegrated VARs. In recent methodological discussion 

on this issue, Caporale and Pittis [6] ai'gued that testing for causality based on an 

ECM framework is preferable rather than a VA.R formulation since the limiting 

distribution of the ECM framework is likely to be standard. However, adopting 

the ECM procedure to investigate the causal direction is potentially subject to pre-

testing bias due to rank deficiency. In practice, the popular test for cointegration 

rank is Johansen [36] in which this test is extremely sensitive to nuisance parameter 

(see: Toda and Yamamoto [60]) and suffers from finite-sample biases. In a level YAR 

formulation, on the other hand, Sims e(. aZ [57] show that Granger F tests are 

asymptotically valid. However, the system should be integrated, which means that 

the procedure requires pre-testing of cointegration ranks. Moreover, the procedure 

does not apply for the case where the variables are 1(0), 1(1) and 1(2). 

One of the alternative solutions to circumvent this problem, as discussed in Ca-

porale and Pittis [6] and Masih and Masih [46], is to conduct causality tests in the 

context of a YAR in levels using methodology developed by Toda and Yamamoto [60]. 

This approach has desirable properties since it results in a standard Wald test and 

does not recjuire pre-testing for cointegration properties in the system. In addition, 

the approach applies no matter whether the process variable under examination is 

stationary 1(1), 1(2), has a linear trend, or whether it is cointegrated. However, in 

using this approach, it is necessary to establish the optimal number of lag length in 

the YAR and the maximum order of cointegration of the variables under considera-
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tion. In this study we investigate the causal direction in the series by employing the 

Toda-Yamamoto [60] methodology. The procedure of the test can be summarized 

as follows : 

Toda and Yamamoto [60] proposed estimation of a level VA.R of the form 

= 7o + + ... + + ...TT/gAIt-t + ... + 7rp%t_p + 

by OLS, where ^ = 1, ...T , and p ^ (A; + (f) consisting of X* 's that are /(cf) 

which may be C/(c(, 6) 

The 0's are coefEcient matrices but hypothesis testing of restrictions wUl preclude 

the term which are assumed to be zero. In matrix notation, this can be 

written aa 

X' = + f r + n z ' + 

where. 

[7o,"-7g], A = [ri,...,??^] with7( = (l , t , ...,^9), 

P = [7ri,...7rt], = [2/i,...i/T] with % = [Z^.i, ...,%t_t]', 

n = \TTk+i,---'^p\ 

Z = [zi, ...,zr] with == [^Lt- i , 

and E = [fi, ...,Er]-
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Toda and Yamamoto [60] then show that the hypothesis /(?[) ( where 

TT = i'ec(P) is a parameter vector) may be tested by a Waid test statistic which is 

asymptotically chi-square, with m degree of freedom, subject t o p ^ (A;+ c(). 

The statistic is given by 

w - ' /(fr) 

where, 

Eg = , Q = and ^ - A(A'A)-:A' 

where is T x T identity matrix. 

As mentioned earlier, in conducting the causality test under this framework, 

the researcher requires two pieces of information, namely, the maximum order of 

cointegration of the variable under consideration and the optimal lag length in the 

VAR model. 

Assume that the maximum order of cointegration of the variable under consid-

eration is d(maT) and the optimal lag length in our VAR model is, A;, ( i.e 

conSrmed by Schwartz Information Criteria ). Following Toda and Yamamoto [60], 

the first step in implementing this procedure is to estimate the VAR with A: lags 

since the p — at the inference stage, are assumed zero and ignored. The second 

step is to re-estimate the VAR with variables appearing in levels with a total 

of p = A: + d(77ioz) lags. In our case, namely, a VAR with four variables (i.e. 2 

finance variables and 2 trade variables), and assuming that A; = 2 and d(maa;) = 1, 
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the Granger non-causahty test in this study can be speciBed aa : 

" 7oi " 
^2,t TO2 

Vo3 
%4,t _ 7O4 

<1 < 

4 4 
<3 < 

1̂1 4 
<1 < 
4 < 

' -

+ 

-^4,t-2 

4 4 
4 4 
4 4 
4 4 

TT?. TT̂  

+ + 

4̂1 ^4. 

"i. 4 

4̂3 4̂4 

;ri,,_3 eit 
-^2,t-3 
^3,f-3 

+ 62* 
est 

-̂ 4,<-3 

Where X* is an 4 vector of jointly determined (endogenous) variables, 'yo is a 

vector of constant parameters, p = 2 + l = 3, is the number of lags, and is an 

vector of unobserved of white noise disturbances. Suppose that X* is divided into 

two block variables (i.e. finance (%it,^2t) trade (%3t,^4t) ). 

Under this technique, the direction of causahty of the trade and Snancial variables 

can be traced by examining two null hypotheses: the first is the hypothesis that the 

subset of the financial variables does not Granger-cause the trade variable (F ^ T) 

or 

o : = 0 

The second hypothesis is that the subset of the trade variables do not Granger-

cause the subset of Gnancial variables (T F) or 

i fo : = TT̂g = TT̂g = ^ 
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First Hypothesis Second Hypothesis Direction of causeiHty 
Case 1 A R 
Case 2 R A 
Case 3 A A unknown 
Case 4 R R 
A = Acceptance R=Rejection 

Table 4.3: Suimnajry of Hypothesis for Causal Directions 

The acceptance of the first hypothesis and the rejection of the second hypothesis 

suggests that financial links are Granger-caused by the trade link(T' —> F). The 

rejection of the first hypothesis and the acceptance of the second hypothesis suggests 

that trade variables are Granger-caused by the financial variables (F ^ T). The 

rejection of both the hrst hypothesis and the second hypothesis would be suggestive 

that both trade and Gnancial variables show Granger-causality in two directions (F 

T). Therefore, this test involves examination of the statistical significance of the 

parameters of trade variables ( aJid those of trade variables -

Table 4.3 summaries all of the possible cases that can be tested in order to detect 

the causal relationship of the series. 

4.3 Empirical Results 

4.3.1 T h e d a t a and the i r p rope r t i e s 

Our data consist of three sets of variables, namely, bilateral trade data, bilateral 

exchange rates, and interest rate differentials for six countries in East Asia (Indone-

sia, Malaysia, Korea, The Phihppines, Singapore and Thailand ) and their trading 

partners (i.e. all of countries in the same region, plus the US and Japan). Since the 

availability and starting dates on bilateral data on trade are diSerent from country to 
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country, the span of sample in our estimations is baaed on the availability of data in 

each pair of country observations. For example, in the case of observations between 

Singapore and Korea, the paper uses monthly data that span the period 1976 M6 to 

1998 M2, while in the caae of observations between Malaysia and Korea, the export 

data span the period 1976 Ml tol998 M2. 

The direct/indirect trade indicator is calculated from bilateral export/import data 

in order to capture the relationship between two countries from the trade side. Fol-

lowing an approach similar to Eichengreen, Rose and Wyplosz [16], Van Ricjkhegem 

and Weder [54] and De Gregorio and Valdes [31], we measure trade variables in two 

ways, i.e. direct trade and trade competition in third markets (indirect trade). 

The direct trade variable between country % and country j is calculated as the 

ratio of total trade (exports and imports) relative to the total of country i exports. 

An indicator of trade competition in third markets (indirect trade) is calculated 

based on the relative importance of the trade balance in country in total export to 

the main destination country^. The source of monthly bilateral exports (and imports) 

data is the IMF Direction of Trade (IMFdots). The IMFdots report monthly export 

(import) for 208 countries and their trading partners and regional group worldwide. 

Monthly interest rates and monthly average exchange rates are all from Intema-

tional Financial Statistic (IFS) CD ROM. The IFS provides the exchange rate data in 

local currency with respect to US dollar. We apply the appropriate US dollar/local 

currency exchange rate to convert a local currency with respect to the local currency 

In De Gregorio and Valdes [31], direct t rade links are measured by the ratio of b i la teral t r ade between country i 
and Ac to total treide of country i. Trade competition in third markets is calculated based on the relative importance 
in total exports of six sectors (agriculture, food, fuel, ores, high-tech manufacturing, and low-tech manufacturing). 
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of their trading partner. 

Figures 4.1-4.3 on pages 171-173 plot the bilateral country exports for 6 countries 

within the East Asian region for which the data have been available since 1970. It 

is clear from the figures that despite the fact that their bilateral exports tend to in-

crease, Singapore appears to be the main destination country for exports within the 

East Asian region, whereas the main destination for exports from Singapore within 

the Asian region is Malaysia. The plots of bilateral trade and exchange rates are 

presented in Figures 4.4-4.6. with exchange rates expressed in terms of US dollars, 

bilateral trade data in milhons of US dollars. Casual inspection of the 6gures sug-

gests a negative correlation between trade and the exchange rate indicating that a 

depreciation of the exchange rate was associated with a rise in bilateral trade. 

The relationship of (real) interest rates across countries is of central importance 

to our understanding of open economy macroeconomics. In a number of empirical 

studies attempting to meaaure the degree of openness between domestic and foreign 

markets, many researchers use real interest rates as the main indicator of Gnancial 

links between countries (Phylaktis [49], Faruqee [20], among others). Following their 

approach, we used the real interest rate differential as a measure of the financial links 

between two countries. Real interest rates are computed by subtracting the realized 

monthly infation rate over the subsequent period from corresponding nominal rates. 

Inflation rates are calculated as the first diSerences of the natural logarithms of 

consumer price indices (CPI), obtained from the International Financial Statistics 

(IFS) CD ROM. The exchange rate has also to be considered, as the theoretical 
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literature (Gerlach and Smets [26]) indicates it will aSect a country's exports. 

In order to implement the ideaa described in the previous sections, we begin our 

study by performing a unit root test on trade and financial variables i.e. the monthly 

bilateral export (EX), Direct/Indirect trade indicators (DT/IDT), real interest rate 

differentials (IRD)and exchange rates (ER) over the period of investigation. For 

simphcity, we used a Dickey Fuller test. 

It can be seen from Tables 4.8-4.13 that, in the majority of cases, the variables 

in question are non-stationary. For example, the unit root test results on bilateral 

exports, deposit rates, direct and indirect trade indicators indicate that in 23 out of 

30 cases, 26 out of 30, and 24 of 30, respectively, the hypothesis that the variables 

contain a unit root cannot be rejected at the 5 percent level. We also performed 

a heteroskedasticity and normality test of the series used in this study. The results 

suggest that in a number of cases, the series appear to be subject to heteroskedasticity 

and non-normahty. 

As explained in the previous section, the presence of cointegration is necessary to 

detect the transmission of the shocks. The next step is to proceed with the coin-

tegration tests. Johansen's cointegration test is a test for cointegrating relations in 

the context of Vector Autoregressive (VAR) error correction model. This test as-

sumes that the disturbances in the error correction model are z.i.d Gaussian. In the 

context of our study, however, the Johansen test for cointegration has several advan-

tages since it is robust under various situations where the aasumptions are violated. 

Cheung and Lai [10] examine the performance of this test where the innovation is 
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non-normal, including non-symmetric and leptokurtic. They conclude that Johansen 

tests are reasonably robust to excess kurtosis. Lee and Tse [58] examine the conse-

quences of the presence of GARCH ejects on the performance of the Johansen test 

for cointegration. They 6nd that the test tends to overreject the null hypothesis of 

no cointegration, but the problem is generally not very serious. In a recent study, 

Rahbeek ef a/. [51] examine the eEect of ARCH innovations on the trace test for 

the cointegrating rank in VAR model. They find that the Johansen test is valid 

for ARCH process and in general for martingale differences. Therefore, the test is 

well suited for our study. Given the presence of unit roots, heteroskedasticity and 

non-normality, we employ standard test procedures (i.e. using maximum eigenvalue 

and the trace statistics suggested in the Johansen test of cointegration). We use this 

test for detecting the presence of cointegration in both bivariate and multivariate 

VAR The lag length is chosen by applying the Schwartz Information criteria (SIC) 

on undiEerenced VAR. In these tests, it is necessary that each variable should be 

non-stationary and integrated of the same order. The lag length in this study is 

between 1 and 5. 

Tables 4.14^4.16 present the results of bivariate cointegration tests between ex-

ports and exchange rates, direct trade indicators and interest rate differentials, in-

direct trade and interest rate diSerentials for each of the pair Eaat Asian countries, 

respectively. As can be seen from the results in the Tables, 50-70 % of the test statis-

tics for zero cointegrating vectors (jifo : r = 0), against the alternative of one or more 

cointegrating vectors imply rejection of the null. On the other hand, the hypothesis 
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of at most one cointegrating vector : r < 1) is rejected in almost every case. 

The relationship between the indirect trade indicator and interest rate diSerentials 

appears to be more cointegrated compared to the other two linlfs (i.e. direct trade 

vs exchange rates and direct trade vs interest rate diEerentials). In the multivariate 

test for the presence of cointegration, we 6nd that exchange rates, interest rate dif-

ferentials, direct trade, and the indirect measure of competition in third markets are 

cointegrated with the number of cointegrating vector being between 1 and 2 ( see: 

Table 4.17-4.20, the 6fth row). 

4.3.2 De t ec t i ng t h e Transmiss ion C h a n n e l 

Our main concern is to determine the channel through which international shocks 

are propagated internationally. As stated earher, the transmission mechanism of a 

shock is only present when the trade and hnancial variables are cointegrated. Given 

that the presence of cointegration has aheady been established, in order to detect 

whether trade or Snancial variable are important transmission channels, we then test 

the exogeneity of the variables using the methodology described in Section 4.2.1 We 

first test the cointegrating rank in each pair of the East Asian countries with Japan 

and the USA. We also test for cointegration for all possible pairs of countries within 

the East Asian region. Further investigation tested all the possible pairs of countries 

with their trading partners in the Eagt Asian region. 

Given the cointegrating rank, we 6rst restrict to zero the a matrix that corre-

sponds to the &nancial variables. Since in our VAR we have only four variables, 
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the maximum number of cointegrating vectors is three. In this setup, the first two 

equations in the VAR (i.e. interest rate differentials and exchange rates) capture the 

Gnancial links, so the rejection of the Brst hypothesis and the acceptance of the sec-

ond hypothesis would imply that both interest rate differentials and exchange rates 

are not weakly exogenous for a, and suggest that Gnancial links play an important 

role in the transmission of shocks. 

The results of the tests for weak exogeneity for the Gnancial variables for all 

possible pairs of Asian countries with the Japan are presented in Tables 4.17-4.18. 

The results are quite encouraging. As we can see from the Tables 4.17-4.18, the 

number of cointegrating vectors is two for the pairs of Japan-Indonesia, Japan-

Singapore, and Japan-Thailand. For the pair of Japan-Korea, Japan-Malaysia, and 

Japan-Phihppine, the number of cointegrating vectors is one. 

The results show that the Coae 5,.̂ , and <9 occur in all pairs of the countries 

except the pair Indonesia and Japan, and Japan and Singapore, where the Case 

number clearly occurs. These results suggest that both Snancial and trade variables 

are important. 

The results of the test for weak exogeneity for the Snancial variables for ail 

possible pairs of Asian countries with the USA are presented in Tables 4.19-4.20. The 

number of cointegrating vectors is one except for Indonesia and Singapore, where the 

number of cointegrating vectors is two. Again, in this case, there is mixed evidence 

with the Cage 5,^,5,g,7,and 8 occurring in ah of the pairs between Asian the countries 

and the USA, except the pair Singapore-USA, where the Coge ,8, namely, the Erst 
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Hypothesis 
U S A vs Asian-6 1 2 3 4 5 6 

Indonesia r r r r r r 
Malaysia r r a a r r 
Korea r r r r r r 
Singapore r a r r r r 
Thailand r r a a r r 
Phihppmes r r r r r r 

I hypothesis 
Japan vs Asian-6 1 2 3 4 5 6 

Indonesia r a r r r r 
Malaysia r r r r r r 
Korea r r r r r a 
Singapore r a r r r r 
Thailand r r r r r r 
Phihppines r r r r r r 

r , a deno te s re jec t ion a n d a c c e p t a n c e of t h e null hypo thee i s of w e a k 
exogonei ty 

Table 4.4: The summaries of the test of weak exogeneity (full sample) in Tables 
4.17-4.20 

hypotheses of weak exogeneity are clearly rejected and the second hypothesis are 

accepted at the 1 percent level. Again, these results suggest that both &nancial and 

trade variables are important. The summary of the test for weak exogeneity for all 

possible pairs of Asian countries with Japan and the Asian countries with the USA 

is presented in Table 4.4. 

Overall the results suggest that the hypothesis that both financial and trade links 

are important transmission channels of the shocks between Indonesia, Thailand, 

Malaysia, Korea and the Philippines and their trading partners (Japan and the USA) 

is strongly supported by the data. In the case of Singapore, the role of hnancial 

variables appears to be stronger than the trade variables. 

In the previous analysis, we used a fuU sample that Included observations for the 

period before the financial crisis and the period of huancial crisis. However, it is 
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also interesting to see what happens to the results of the weak exogeneity tests when 

the sample is split into two groups (i.e. pre-crisis sample and crisis sample). As 

the data is available monthly, the sphtting of the full sample resulted in a limited 

number of observations in the sample. Given this, we experimented by examining 

the condition of weak exogeneity for the pre-crisis and the crisis samples separately. 

In this experiment, we also impose the same cointegrating vectors in the crisis period 

as in the non-crisis periods( i.e. without testing for cointegration separately in the 

crisis period). 

Tables 4.5 presents the summaries of the results of the hypotheses of the weak 

exogeneity based on non-crisis and crisis sample for all possible pairs of the Asian 

countries with the USA and Japan. The results show that evidence for Caae .Z 

appears to be more frequent in the crisis non-period compared to the crisis period. 

As we can see from Table 4.20-4.28 on page 190-198, the rejection of the Grst and the 

acceptance of the second hypothesis (i.e. Coae .Z) occurs in the pairs Indonesia^ Japan, 

Singapore and Japan, Thailand and Japan, Indonesia and the USA, and Singapore 

and the USA, while in the crisis sample. Cose ^ occurs only in the pairs between the 

Singapore and Japan, and Indonesia and the USA. During the financial crisis the case 

number 3,4,5,6,7,and 8 occur in most of the pairs between Asian countries and their 

trading partners (Japan and the USA). These results suggest that both 6nancial and 

trade variable are important channels in the propagation of the shocks between East 

Asian countries and Japan and the USA during the Enancial crisis. 
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Pre-Crisis Sample Crisis Sample 
Hypothesis Hypothesis 

U S A vs Asian-6 1 2 3 4 5 6 1 2 3 4 5 6 
Indonesia r a r r r r r a r r a r 
Malaysia r r a r r r a r r r r r 
Korea r r r r r r r r r r r r 
Singapore r a r r r r r a r r a r 
Thailand r r r r r r r a a a a a 
Philippines r r r r r r r a r r r r 

Hypothesis Hypothesis 
Japan vs Asian-6 1 2 3 4 5 6 1 2 3 4 5 6 

Indonesia r a r a r r r a r r r r 
Malaysia r r r r r r r r r r r r 
Korea r r a a r a r r a a r a 
Singapore r a r r r r r a a r r r 
Thailand r a r r r r r r r r a a 
Philippines r r r a r r r r r r r r 

7", d d e n o t e s re jec t ion a n d a c c e p t a n c o of t h e null hypo thee i s of weak e x o g e n e i t y 

Table 4.5: The summaries of the test result of weak exogeneity in Tables 4.21-28 

A further investigation is to test the importance of the 6iiancial or direct/indirect 

trade variables ag propagating mechanisms of the shocks among countries in the Asian 

region. In doing this, we repeat the weak exogeneity tests for the exchange rate, 

interest differential, direct and indirect trade variables in our empirical model. The 

summary results are presented in Table 4.6. 

The results show that the relative importance of transmission channels of the 

international shocks among countries within the East Asian region varies from coun-

try to country. However, in general, these results suggest that both financial and 

trade variable are important. In the test of weak exogeneity of Singapore and its 

trading partners in Asian region, for example, the results show that the Grst and the 

second hypotheses are strongly rejected except for the pairs of Singapore and the 

Philippines, and Singapore and Korea, where they are accepted. In the relationship 
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Hypothesis 
Asian vs Asian 1 2 3 4 5 6 

S i n g a p o r e 

T h a i l a n d r a r r r r 

Indonea ia M a l a y s i a r r r r r r 
P h i l i p p i n e s a r r r r r 
Korea r r r r r r 

I n d o n e s i a r r r a a r 
T h a i l a n d r r r r r r 

S i n g a p o r e M a l a y s i a r r r r a r 
P h i l i p p i n e s r a r r r r 
K o r e a r a r r r r 
S i n g a p o r e r r r r r r 
I n d o n e s i a r r r r r r 

T h a i l a n d M a l a y s i a r a r r r r 
P h i l i p p i n e s r a r r r r 

Koroa r r r r r r 

S i n g a p o r e r r r r r r 
T h a i l a n d r a r r r r 

M a l a y s i a I n d o n e s i a r a r r r r 

P h i l i p p i n e s r r r r r r 

K o r e a r r r r r r 

S i n g a p o r e r a r r r r 

T h a i l a n d r a r r r r 

P h i l i p p i n e s M a l a y s i a a r r r a r 

I n d o n e s i a a r r r r r 

K o r e a r r r r r r 

S i n g a p o r e r a r r r r 

T h a i l a n d r a r r r r 

K o r e a M a l a y s i a r a r r r r 

P h i l i p p i n e s r r r r r r 

I n d o n e s i a r a r r r r 

r . a d e n o t e s re jec t ion a n d a c c e p t a n c e of t h e null h y p o t h e s i s of w e a k e x o g e n i e t y 

Table 4.6: The summary of test results of weak exogeneity among Asian countries 
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between Korea and its Asian trading partners, the role of financial links appears to 

be relatively more important than the trade of links. This is indicated by the re-

sult of the weak exogeneity tests on the financial and trade variables, where the first 

hypothesis is rejected and the second hypothesis is accepted in all possible pairs of 

the observations. In the case of Thailand, the weak exogeneity tests on the Enancial 

variables are rejected only for the pairs Thailand and Malaysia, and Thailand and 

the Philippines. This finding seems consistent with what has been found in Kamin-

sky and Reinhart [39] that Malaysia is closely linked with Thailand. In general, 

the results in this study show that both financial and trade variables are not weakly 

exogenous, suggesting that both trade and financial channels are important. 

4.3.3 Di rec t ion of t h e causal i ty 

In this section, we perform a test of the direction of causality using the method-

ology discussed earher in Section 4.2.2. The objective is to detect which set of 

variables uged in this study is dominant in inSuencing the other. The VAR was 

estimated in levels with d[max]=l, as evidence indicated that the maximum order 

of integration was equivalent to one. The selection of lag-length, A;,i8 determined via 

Schwarz Information Criteria (SIC). A (^+1) order VAR wag estimated with restric-

tions performed on lagged terms up to the (A;-th lag). We Erst test the restriction 

TTis = ^ = 0. Secondly, we test for reverse 

causality from trade variables to Gnancial variables (%.e. = 

= 0 ) . 
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As stated in Table 4.3, the acceptance of the hrst hypothesis and the rejection of 

the second hypothesis suggests that financial hnks are Granger-caused by the trade 

link(T' —̂  F). The rejection of the 6rst hypothesis and the acceptance of the second 

hypothesis suggests that trade variables are Granger-caused by the Snancial variables 

(F —» T). The rejection of both the Grst hypothesis and the second hypothesis would 

be suggestive that both trade and hnancial variables show Granger-causahty in two 

directions (F T). The acceptance of both the first hypothesis and the second 

hypothesis would suggest that the direction of causality is unknown. 

Table 4.29 provides the results of the Granger causality test for all possible pairs 

between Asian countries ( Indonesia, Singapore, Thailand, Malaysia, Phihppines, 

Korea), US and Japan. The 6rst and the second hypothesis test results are presented 

in the fourth and hfth columns. The lagt column presents the implication of the 

results of the Arst and the second hypotheses. 

As can be seen in Table 4.29, the results are quite reveahng. The dominance 

of financial variables in influencing trade variables in the Asian market is clearly 

apparent in case of Singapore-Japan, Phillipines-Japan and Korea-US. Only two pairs 

analysed in this study ( i.e. the pair between Japan and Malaysia and the USA and 

Malaysia) is found to have two-way causality between trade and Snancial links. In 

the rest of the pairs, however, the direction of causality remains unclear. In the 

same context, our evidence seems to complement the Endings of Van Rijckeghem and 

Weder [54], Kaminsky and Reinhart [39] who arrived at a similar conclusion using 

cross sectional data. 
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In order to perform the causahty tests between Bnancial and trade variables among 

countries within the Asian region, we repeat the Granger-causaaiity test suggested 

by Toda and Yamamoto [60]. The results are presented in Table 4.30. As can be 

seen &om the Table 4.30, there is also mixed evidence of causality between trade and 

financial hnks. As much aa 50 percent of all possible pairs we analysed appear to 

have one-direction of causality from trade to Gnance or vice versa. However, it is also 

interesting to note that in 40 percent of cases the causal relationship can not be iden-

tified. The difBculty in detecting this direction of causality would seem to stem from 

the limited amount of bilateral trade volume among countries within Asian country 

region. Other possible factors may arise from the fact that the institutional structure 

in Asian emerging market is still hmited in terms of market size and hquidity. 

4.4 Conclusion 

This study provides additional empirical evidence on the issue of identifying the 

source of propagation of international shocks. We examine exchange rate, di-

rect/indirect trade and real interest rate diEerentials as a measure of the relationship 

between 6 East Asian countries (Thailand, Indonesia, Malaysia, Korea, Malaysia, 

Singapore, and the Philippines) and their main trading partners ( Japan and the 

USA) and the relationship between 6 East Asian countries with their partners in 

the same region within a framework of a Vector Error Correction model. Using data 

that cover the period between January 1970 and February 1998, the empirical results 

of the paper show that for the majority of East Asian countries analyzed in this 
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study, trade and Enancial variables are cointegrated. Conditional on the presence 

of cointegration, in each of the pairs of countries analyzed in the study, the relative 

response to disequilibrium between the two sets of variables (i.e. trade and Gnance) is 

tested. In most cointegrated cases, the exchange rate, real interest rate diGFerentials, 

bilateral trade and indirect trade indicators, are not weakly exogenous. Our results 

suggest that both trade and Gnancial channels did play a fundamental role in the 

propagation of the East Asian Crisis. We also examined the weak exogeneity of these 

variables for the non-crisis and crisis periods separately. The results suggest that 

Gnancial variables appear to be relatively important compared to the trade variables 

in a number of cases. 

The direction of causality is tested based on the methodology suggested by Toda 

and Yamamoto [60]. Our empirical results indicate that there is mixed evidence of 

which variables appear to be dominant in inSuencing other variables. While the direc-

tion of causality cannot be identifed in a number of cases ,the dominance of financial 

variables in inSuencing trade variables in the Asian market is clearly apparent in case 

of Singapore-Japan, Philhpines-Japan and Korea^US. 

In the test of causality between Gnancial and trade variables among countries 

within the Asian region, the results of this study Indicate that there is little evidence 

of two-way causality between trade and Snancial variables. The results also indicate 

that considerable amounts of aU possible pairs we analysed appear to have unknown 

direction of causality, either trade to Gnance or vice versa. Overall, our evidence 

seems to complement the Endings of Van Rijckeghem and Weder [54], Kaminsky and 
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Reinhart [39] who used cross sectional data and arrived at the conclusion that the 

financial channel plays a more important role than the trade channel. Our Endings 

also seem to be consistent with both classes of theories based on trade and/or 

finance such as product competition, portfolio recomposition or liquidity shock. 
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Figure 4.1: The Bilateral Pat tern of East Asian Countries ' Exports 
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Figure 4.2: The Bilateral Pat tern of East Asian Countries' Exports (continued) 
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Figure 4.3: The Bilateral Pat tern of East Asian Countries' Exports (continued) 
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Figure 4.4: The Plot between Trade indicators and Exchange Rates 
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Figure 4.5: The Plot between Trade indicators and Exchange Rates (continued) 
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Figure 4.6: The Plot between Trade indicators and Exchange Rates (continued) 
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Descr p t l v e S t a t i s t i c s 

C o u n t r y C o u n t r y p a r t n e r A c r o n y m S a m p l e P e r i o d s n o b s m e a n min m a x 

S i n g a p o r e E X 2 S G N 1971M1-1998M2 326 1&&6 11&7 0 74&0 

T h a i l a n d E X P 2 T H A 1974M1-1998M2 290 2 0 . 8 23.4 0 115.0 

I n d o n e s i a M a l a y s i a E X P 2 M A L 1971M1-1998M2 32& 2 2 . 6 31.9 0 132 

P h i l i p p i n e s E X P 2 P P 1971M1-1998M2 326 r r g 19.1 0 9&0 

K o r o a E X P 2 K O R 1976M1-1997M2 254 9 3 . 2 8 ^ 9 0 37&0 

I n d o n e s i a E X 2 I N D 

T h a i l a n d E X P 2 T H A 1974 M l -1998 M2 290 2 0 . 8 23.4 115.0 

S i n g a p o r e M a l a y s i a E X 2 M A L 1971 M1-1998M2 326 . 2 Z 6 3 L 9 0 13&0 

P h i l i p p i n e s E X P 2 P P 1971 M1-1998M2 326 1 7 . 9 19.2 0 90.0 

K o r e a E X 2 K O R 1976M1- 1997M2 254 9 3 . 2 8 7 ^ 0 37&0 

I n d o n e s i a 1977M2.1998M2 253 2 

T h ^ l e m d E X P 2 T H A 1974M1.1998M2 290 2 0 . 8 2&4 0 115.0 

Malays i a S i n g a p o r e E X K G N 1971M1- 1998M2 326 1 5 5 . 6 11&7 0 Ni&O 

P h i l i p p i n e s E X 2 P P 1D71M1-1998M2 326 1 7 . 9 1 19 1 0 90.0 

K o M a E X 2 K O R . 1976M1-1997M2 254 9 3 16 8 7 ^ 0 37&0 

I n d o n e s i a E M ^ N D 1970M1-1972M2 34 0 . 2 5 O J ^ 0 0.80 

T h ^ l a m d E X P S ^ ' H A 1975M2-1998M2 34 0 . 2 0 0 ^ ^ 0 1.00 

P b i l l i p i n c s S i n g a p o r e E X 2 B G N 1972M2.1998M2 0 

M a l a y s i a E X P 2 M A L 1975M2-1998M2 0 

K o r e a E ^ M # R 1977M2-1998M2 0 

I n d o n e s i a E X 2 I N D 1970M2-1998M2 338 1 9 1 2&1 0 SB&O 

P h i l i p p i n e s E X P 2 P P 1970M2-1998M2 338 9 . 8 9 1&6 0 8 L 0 

T h a i l a n d S i n g a p o r e E X ^ ^ N 1970M2-1998M2 338 1 4 6 . 8 19&6 0 8 0 L 0 

M a l a y s i a E X P 2 M A L 1970M2-1998M2 338 5 & 8 96 3 0 1260.0 

K o r e a E X P S K O R 1977M2-1998M2 338 2 r M 26 5 0 1 1 ^ 0 

I n d o n e s i a E ^ i m D 1971M2-1998M2 338 6 & ^ 9 & 0 0 361.0 

T h a i l a n d E X P 2 T H A 1971M2-1998M2 338 5 4 . 7 7 2 ^ 0 251.0 

K o r e a S i n g a p o r e E X 2 S G N 1970M1-1998M2 338 1 2 5 6 125.6 0 6 8 ^ 0 

M a l a y s i a E X P 2 M A L 1976M2-1998M2 266 8 & 2 111.1 0 M&O 

P h i l i p p i n e s E X P 2 P P 1970M1.1998M2 325 &A6 50.2 0 21&0 

Table 4.7: The Descriptive Statistics of Bilateral Export 

177 



Export to country's partner 
(M onthly) 

C o u n t r y 
C o u n t r y p a r t u e r 

(p) A c r o n y m S a m p l e Pe r iods N u m . O k 
L a g O r d e r 

(P) 

A D F 
S t a t i s t i c s 

S i n g a p o r e E X 2 S G N 1972M2-1998M2 313 1 -6 .7243* 

T h a i l a n d E X P 2 T H A 1975M2-1998M2 277 2 -2 .3896 

I n d o n e s i a M a l a y s i a E X P 2 M A L 1972M2-1998M2 313 11 -2 .1621 

P h i l i p p i n e s E X P 2 P P 1975M2-1998M2 313 3 -2 .6728 

K o r e a E X P 2 K O R 1977M2-1998M2 253 3 -2 .9063 

I n d o n e s i a E X 2 I N D 1971M2-1978M12 95 6 -0 .52622 

T h a i l a n d E X P 2 T H A 1971M2-1998M2 325 2 -1 .9080 

S i n g a p o r e M a l a y s i a E X 2 M A L 1976M2-1998M2 265. .12 -1 .1564 

P h i l i p p i n e s E X P 2 P P 1975M2-1998M2 325 2 -9 .8443 

K o r e a E X 2 K O R 1971M2-1998M2 325 11 1.6287 

I n d o n e s i a E X 2 I N D 1977M2-1998M2 253 2 -3 .1462 

T h a i l a n d E X P 2 T H A 1975M2.1998M2 253 1 -2 .1343 

M a l a y s i a S i n g a p o r e E X 2 S G N 1977M2-1998M2 253 7 - .67928 

P h i l i p p i n e s E X P 2 M A L 1977M2-1998M2 253 3 -3 .5058* 

K o r e a E X 2 K O R . 1977M2-1998M2 253 3 - 6 . 3 5 5 0 * 

I n d o n e s i a E X 2 I N D 1972M2.1998M2 0 -6 .7243* 

T h a i l a n d E X P 2 T H A 1975M2.1998M2 0 -4 .2740* 

P h i l l i p i n e s S i n g a p o r e E X 2 S G N 1972M2-1998M2 0 -5 .4791 

M a l a y s i a E X P 2 M A L 1975M2-1998M2 0 -9 .8443 

K o r e a E X 2 K O R 1977M2-1998M2 0 -7 .7489* 

I n d o n e s i a E X 2 I N D 1972M2-1998M2 313 0 -7 .1434* 

P h i l i p p i n e s E X P 2 P P 1975M2-1998M2 253 0 -3 .0550 

T h a i l a n d S i n g a p o r e E X 2 S G N 1972M2-1998M2 313 0 -2 .9244 

M a l a y s i a E X P 2 M A L 1975M2-1998M2 313 0 -2 .1213 

K o r e a E X P 2 K O R 1977M2-1998M2 253 0 -4 .7627* 

I n d o n e s i a E X 2 I N D 1971M2-1998M2 325 6 .18519 

T h a i l a n d E X P 2 T H A 1971M2-1998M2 325 5 -1 .0181 

K o r e a S i n g a p o r e E X 2 S G N 1972M2-1998M2 325 5 -1 .5681 

M a l a y s i a E X P 2 M A L 1977M2-1998M2 253 4 - . 73528 

P h i l i p p i n e s E X P 2 P P 1977M2-1998M2 325 5 0 .68111 

I Lag order chosen using value of SBC, AIC, and HQ criterionT 

Table 4.8: The Unit Root Test Results of Export to country's partner 
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Real In t e r e s t R a t e (dep os i t ) d i f f e r e n t i a j ( M o t h l y ) 

C o u n t r y 
C o u n t r y p a r t n e r 

(p) A c r o n y m S a m p l e Pe r iods N u m . O b s 
L a g O r d e r 

(P) 

A D P 
S ta t l a t l c s 

S i n g a p o r e R E A L _ I S 1978(2 ) to l998(20) 254 1 -1 .865 

T h a i l a n d R E A L _ I T 1978(2 ) to l998(20) 254 1 -2 .310 

I n d o n e s i a Malays i a REAL_IM 1977(2 ) to l998 (2 ) 266 2 -2 .008 

P h i l i p p i n e s R E A L _ I P 1 9 8 2 ( l l ) t o l 9 9 8 ( 2 ) 197 6 -2 .909* 

K o r e a R E A L _ I K 1975(5 ) to l998 (2 ) 287 1 -1 .813 

I n d o n e s i a REAL_SI 1978(2 ) to l998 (2 ) 254 11 -1 .255 

T h a i l a n d R E A L _ S T 1978(2 ) to l998(2 ) 254 2 -3.180* 

S i n g a p o r o M a l a y s i a R E A L J S M 1978(2 ) to l998 (2 ) 254 3 -2 .472 

P h i l i p p i n e s R E A L _ S P l 9 8 2 ( 1 2 ) t o l 9 9 8 ( 2 ) 196 2 -3 .123* 

K o r e a R E A L _ S K 1978(2 ) to l998 (2 ) 254 1 -2.881* 

I n d o n e s i a R E A L _ M I 1 9 7 7 ( 2 ) t o l 9 9 8 ( 2 ) 266 1 -2 .008 

T h a i l a n d R E A L _ M T 1978(2 ) to l998 (2 ) 254 4 -4 .015** 

M a l a y s i a S i n g a p o r e R E A L _ M S 1978(2 ) to l998 (2 ) 254 9 -2 .520 

P h i l i p p i n e s R E A L _ M P 1 9 8 2 ( l l ) t o l 9 9 8 ( 2 ) 197 2 -2 .908* 

K o r e a R E A L _ M K l 9 7 7 ( 2 ) t o l 9 9 8 ( 2 ) 266 11 -1 .869 

I n d o n e s i a R E A L _ P I 1 9 8 2 ( l l ) t o l 9 9 8 ( 2 ) 197 6 -2 .909* 

T h a i l a n d R E A L _ P T 1 9 8 2 ( l l ) t o l 9 9 8 ( 2 ) 197 4 -3 .155* 

P h i l i p p i n e s S i n g a p o r e R E A L _ P S 1 9 8 2 ( l l ) t o l 9 9 8 ( 2 ) 197 4 -2 .990* 

M a l a y s i a R E A L _ P M 1 9 8 2 ( l l ) t o l 9 9 8 ( 2 ) 197 2 -2 .908* 

K o r e a R E A L _ P K 1 9 8 2 ( l l ) t o l 9 9 8 ( 2 ) 197 1 -2 .389 

I n d o n e s i a R E A L . T I 1978(2 ) to l998(20) 313 2 -2 .310 

P h i l i p p i n e s R E A L . T P 1 9 8 2 ( l l ) t o l 9 9 8 ( 2 ) 197 3 -3 .155* 

T h a i l a n d S i n g a p o r e R E A L . T S 1978(2 ) to l998 (2 ) 254 2 -3 .180* 

M a l a y s i a R E A L . T M 1978(2 ) to l998(2 ) 254 5 -3 .329* 

K o r e a R E A L . T K 1978(2) to l998(20) 254 2 -2 .390 

I n d o n e s i a R E A L _ K I 1 9 7 5 ( 5 ) t o l 9 9 8 ( 2 ) 287 3 -1 .797 

T h a i l a n d R E A L _ K T 1978(2 ) to l998 (2 ) 254 3 -2 .236 

K o r e a S i n g a p o r o R E A L _ K S 1978(2 ) to l998 (2 ) 254 2 -2 .881* 

M a l a y s i a R E A L _ K M 1977(2 ) to l998 (2 ) 266 3 -2 .006 

P h i l i p p i n e s R E A L _ K P 1 9 8 2 ( l l ) t o l 9 9 8 ( 2 ) 197 3 -2 .389 

Lag order chosen using value of SBC, AIC, and HQ criterion. 

Table 4.9: The Unit Root Test Results of Interest Rate ( deposit rate) 
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Real I n t e r e s t R a t e Di f fe ren t ia l ( M o n e y M a r k e t ) 

C o u n t r y 
C o u n t r y p a r t n e r 

(P) A c r o n y m S a m p l e Pe r iod N u m . O b s 
L a g O r d e r 

(P) 

A D P 
S t a t i s t i c s 

S i n g a p o r e R E A L M . I S 1987 (6 ) to l998 (2 142 2 -0 .7890 

T h a i l a n d R E A L M J T 1987(6 ) to l998 (2 ) 142 3 -0 .6967 

l u d o n e s i a M a l a y s i a 

P h i l i p p i n e s 

R E A L M J M 

R E A L M J P 

19B7(6) to l998(2) 142 2 -1 .112 

K o r e a R E A L M J K 1987(6 ) to l998 (2 ) 142 4 -0 .8824 

I n d o n e s i a R ^ A L M _ S I 1 9 8 7 ( 6 ) t o l 9 9 8 ( 2 ) 142 3 -0 .7097 

T h a i l a n d R E A L M ^ T 1978(2 ) to l998 (2 ) 254 3 -3 .679** 

S i n g a p o r e M a l a y s i a 

P h i l i p p i n e s 

R E A L M ^ M 

R E A L M J S P 

1 9 7 8 ( 2 ) t o l 9 9 8 ( 2 ) 254 3 -2 .886* 

S G _ K R m m 1 9 7 8 ( 2 ) t o l 9 9 8 ( 2 ) 264 3 -3 .501** 

I n d o n e s i a R E A L M _ M I 1 9 8 7 ( 6 ) t o l 9 9 8 ( 2 ) 142 4 -0 .04069 

T h a i l a n d R E A L M _ M T 1 9 7 4 ( 9 ) t o l 9 9 8 ( 2 ) 295 7 -3 .003* 

M a l a y s i a S i n g a p o r e 

P h i l i p p i n e s 

R E A L M - M S 

R E A L M _ M P 

1 9 7 8 ( 2 ) t o l 9 9 8 ( 2 ) 254 6 -2 .259 

K o r e a R E A L M _ M K 1978(2 ) to l998 (2 ) 254 3 -1 .900 

I n d o n e s i a R E A L M _ P I 

T h a i l a n d R E A L M _ P T 

Phi l l ip inea S i n g a p o r e 

M a l a y s i a 

R E A L M _ P S 

R E A L M _ P M 

R E A L M _ P K 

I n d o n e s i a R E A L M _TI 1978(2) to l998{2) 254 2 -1 .969 

P h i l i p p i n o s R E A L M - T P 

T h a i l a n d S i n g a p o r e R E A L M . T S 1978(2 ) to l998 (2 ) 254 3 -3 .679** 

M a l a y s i a R E A L M . T M 1974(9 ) to l998 (2 ) 295 2 -2 .819 

K o r e a R E A L M _ T K 1977 (10 ) to l998 (2 ) 258 1 -3 .185* 

I n d o n e s i a R E A L M _ K I 1 9 8 7 ( 8 ) t o l 9 9 8 ( 2 ) 140 1 -2 .364 

T h a i l a n d R E A L M _ K K 1 9 8 1 ( 2 ) t o l 9 9 8 ( 2 ) 218 3 -0 .03301 

K o r e a S i n g a p o r e R E A L M _ K S 1 9 7 8 ( 2 ) t o l 9 9 8 ( 2 ) 254 2 -3 .501** 

M a l a y s i a R E A L M J C M 1979(2 ) to l998 (2 ) 242 3 -2 .189 

P h i l i p p i n e s R E A L M _ K P 

Lag order chosen using value of SBC, AIC, and HQ criterion. 

Table 4.10: The Unit Root Test Results of Real Interest Rate DiEerentials (Money 
Market) 
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Var iab le C o u n t r y U n i t R o o t T e s t 

A c r o n y m S a m p l e p e r i o d N u m . O b s 
L a g O r d e r 

(P) 
A D P 

S t a t i s t i c s 

I n d o n e s i a U S D _ R P 1971M2-1999M12 3 4 7 9 -2 .4446 

S i n g a p o r e USD_SGD 1971M2-1999M12 347 8 -2 .3839 

E x c h a n g e R a t c ( M O N T H L Y ) M a l a y s i a USD_RG 1971M2-1999M12 3 4 7 12 -1 .7045 

P h i l l i p i n e s U S D - P E S O 1971M2-1999M12 3 4 7 8 -2 .7122 

T h a i l a n d USD_BATH 1971M2.1999M12 3 4 7 2 -2 .4903 

K o r e a U S D . W O N 1971M2-1999M12 3 4 7 -2 .8002 

I n d o n e s i a R E A L _ I 1975 (5) t o 1998 (2) 2 8 7 2 -1 .964 

S i n g a p o r e REAL_S 1978 (2) to 1998 (2) 187 5 -1 .373 

M a l a y s i a FLEAL_M 1977 (2) t o 1998 (2) 266 6 -2 .306 

D e p o s i t ( M o n t h l y ) P h i l l i p i n e s R.EAL_P 1982 (11) t o 1998 (2) 197 1 -2 .452 

T h a i l a n d F IEAL.T 1978 (2) t o 1998 (2) 264 4 -2 .455 

K o r e a REAL_K 1975 (2) t o 1998 (2) 290 2 -1 .879 

I n d o n e s i a R E A L M J 1987 (6) t o 1998 (2) 142 4 0 .6406 

S i n g a p o r e R E A L M _ S 1978 (2) t o 1998 (2) 254 3 -2 .195 

Money M a r k e t ( M O N T H L Y ) P h i l i p p i n e s R E A L M _ P 

T h a i l a n d R E A L M - T 1975 (2) t o 1998 (2) 290 2 -2 .613 

K o r e a R E A L M _ K 1977 (9) t o 1998 (2) 2 6 9 1 -2 .537 

Lag order chosen using value of SBC, AIC, a n d H Q criterion. 

Table 4.11: The Unit Root Test Results of Exchange Rates, Deposit Rates, and 
Money Market Rates 
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DIRECT TRADE INDICATORS 
[Monthly] 

C o u n t r y 
C o u n t r y p a r t n e r 

(p) A c r o n y m S a m p l e P e r i o d s 
A D P 

S t a t i s t i c s 

S i n g a p o r e D T J D S G 1972M2-1998M2 -2 .601 

T h a i l a n d D T J D T H 1975M2-1998M2 -4 .024** 

I n d o n e s i a M a l a y s i a D T _ I D M Y 1972M2-1998M2 -0 .2700 

P h i l i p p i n o s D T _ I D P P 1975M2.1998M2 -2 .219 

K o r e a D T _ I D K R 1977M2-1998M2 -0 .1246 

Indonea ia D T _ S G I D 1971M2-1978M12 -2 .903* 

T h a i l a n d D T _ S G T H 1971M2-1998M2 -0 .4301 

S i n g a p o r e M a l a y s i a D T _ S G M Y 1976M2-1998M2 -2 .909* 

P h i l i p p i n e s D T _ S G P P 1975M2-1998M2 -0 .6751 

K o r e a D T ^ G K R 1971M2-1998M2 0.1251 

I n d o n e s i a D T _ M Y I D 1977M2-1998M2 -0 .9493 

T h a i l a n d D T _ M Y T H 1975M2-1998M2 -1 .578 

M a l a y s i a S i n g a p o r e D T _ M Y S G 1977M2-1998M2 -2 .424 

P h i l i p p i n e s D T _ M Y P P 1977M2-1998M2 -2 .099 

K o r e a D T _ M Y K R 1977M2-1998M2 -1 .655 

I n d o n e s i a D T _ P P I D 1972M2-1998M2 -3 .213* 

T h a i l a n d D T _ P P T H 1975M2-1998M2 -2 .515 

P h i l l i p i n e s S i n g a p o r e D T _ P P S G 1972M2-1998M2 -2 .583 

M a l a y s i a D T _ P P M Y 1975M2-1998M2 -2 .517 

K o r e a D T _ P P K R 1977M2-1998M2 -3 .122* 

I n d o n e s i a D T - T H I D 1972M2-1998M2 -3 .215* 

P h i l i p p i n e s D T . T H P P 1975M2-1998M2 - 2 . 4 3 1 

T h a i l a n d S i n g a p o r e D T . T H S G 1972M2.1998M2 -2 .730 

M a l a y s i a D T . T H M Y 1975M2-1998M2 -2 .357 

K o r e a D T . T H K R 1977M2-1998M2 -1 .996 

I n d o n e s i a D T _ K R I D 1971M2-1998M2 -0 .6449 

T h a i l a n d D T _ K R T H 1971M2-1998M2 - 0 . 5 4 3 1 

K o r e a S i n g a p o r e D T _ K R S G 1972M2-1998M2 - 0 . 3 0 5 3 

M ^ a y s i a D T _ K R M Y 1977M2-1998M2 -1 .004 

P h i l i p p i n o s D T _ K R P P 1977M2-1998M2 -1 .542 

* d e n o t e s t h a t t h e ser ies is s t a t i o n a r y . L a g o r d e r chosen u s i n g va lue of S B C , A I C , a n d H Q c r i t e r i on . 

Table 4.12: The Unit Root Test Results of Direct Trade Indicators 
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T R A D E C O M P E T I T I O N IN T H E T H I R D M A R K E T 

( I N D I R E C T T R A D E I N D I C A T O R S ) 

C o u n t r y C o u n t r y p a r t n e r A c r o n y m S a m p l e P e r i o d s 
A D P 

S t a t i s t i c s 

S i n g a p o r e I D T - I D S G 1971M2-1998M2 -3 .176* 

T h a i l a n d I D T _ I D T H 1975M2-1998M2 -3 .619** 

I n d o n e s i a M a l a y s i a I D T _ I D M Y 1972M2-1998M2 -4 .214** 

P h i l i p p i n e s I D T _ I D P P 1975M2-1998M2 -2 .957* 

K o r e a I D T _ I D K R 1977M2.1998M2 -1 .302 

I n d o n e s i a I D T _ S G I D 1971M2-1978M12 -5 .898** 

T h a i l a n d I D T _ S G T H 1971M2.1998M2 -3 .916** 

S i n g a p o r e M a l a y s i a I D T _ S G M Y 1976M2-1998M2 -4 .305** 

P h i l i p p i n e s I D T _ S G P P 1975M2-1998M2 -3 .745** 

I D T _ S G K R 1971M2-1998M2 -4 .317** 

I n d o n e s i a IDTJvfyiD 1977M2-1998M2 - 1 . 0 9 3 

T h a i l a n d I D T _ M Y T H 1975M2-1998M2 -1 .559 

M a l a y s i a S i n g a p o r e I D T _ M Y S G 1977M2-1998M2 -1 .987 

P h i l i p p i n e s I D T _ M Y P P 1977M2-1998M2 -1 .962 

I D T _ M Y K R 1977M2-1998M2 -1 .041 

I n d o n e s i a I D T _ P P I D 1972M2-1998M2 -4 .860** 

T h a i l a n d I D T _ P P T H 1975M2-1998M2 -4 .136** 

P h i l l i p i n c s S i n g a p o r e I D T _ P P S G 1972M2-1998M2 -5 .47** 

M a l a y s i a I D T _ P P M Y 1975M2-1998M2 -6 .803** 

K o r e a I D T _ P P K R 1977M2-1998M2 -6 .721** 

I n d o n e s i a I D T . T H I D 1972M2-1998M2 -4 .988** 

P h i l i p p i n e s I D T . T H P P 1975M2-1998M2 -4 .999** 

T h a i l a n d S i n g a p o r e I D T - T H S G 1972M2-1998M2 -3 .649** 

M a l a y s i a I D T . T H M Y 1975M2-1998M2 -16 .63** 

K o r e a I D T . T H K R 1977M2-1998M2 -4 .708** 

I n d o n e s i a I D T _ K R I D 1971M2-1998M2 -6 .183** 

T h a i l a n d I D T _ K R T H 1971M2-1998M2 -5 .460** 

K o r o a S i n g a p o r e I D T _ K R S G 1972M2-1998M2 -3 .779** 

M a l a y s i a I D T _ K R M Y 1977M2-1998M2 -8 .823** 

P h i l i p p i n e s I D T _ K R P P 1977M2-1998M2 -14 .76** 

* d e n o t e s t h a t t h e ser ies is s t a t i o n a r y . Lag o r d e r chosen us ing va lue of S B C , A I C , emd H Q c r i t e r i on 

Table 4.13: The Unit Root Test Results of Indirect Trade Indicators 
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J O H A N S E N T E S T S T A T I S T I C S 

1 E X P O R T V S E X C H A N G E R A T E ] 

Var iab l e ' s a c r o n y m E i g e n v a l u e ^ 

C o u n t r y P a r t n e r E X P O R T E X C H . R A T E Ho : r = 0 HQ: r ^ l Ho-- r-0 H o : r ^ l 

S i n g a p o r e E X 2 S G N R P . U S D 67.9740** 1 0 . 7 8 6 6 * 78.7595** 10.7856 

T h a i l a n d E X P 2 T H A R P . U S D 13.5664 4 . 7 8 6 6 18.3530 4.7866 

I n d o n e s i a M a l a y s i a E X P 2 M A L R P . U S D 15.3586 8 . 6 4 9 3 24.0079* 8.6493 

P h i l i p p i n e s E X P 2 P P R P . U S D 13.4073 4 . 5 0 3 8 17.9111 4.5038 

K o r e a E X P 2 K O R R P . U S D 21.2603* 1 0 . 6 4 3 8 * 31.9042* 10.6438 

I n d o n e s i a E X 2 I N D S G . U S D 

T h a i l a n d E X P 2 T H S G . U S D 17.3850* 3 . 0 0 0 8 20.3858* 3 .0008 

S i n g a p o r e M a l a y s i a E X 2 M A L S G . U S D 10.0518 1 . 9 9 9 1 12.0509 1.9991 

P h i l i p p i n e s E X P 2 P P S Q . U S D 25.9759* 3 . 0 9 7 3 29.0732* 3 .0973 

K o r e a E X 2 K O R S G . U S D 24.7560* 2 . 8 1 4 5 27.5705* 2 .8145 

S i n g a p o r e E X 2 S G N R G . U S D 16.791B* 5 . 9 3 9 3 22.7311* 5.9393 

T h a i l a n d E X P 2 T H A R G . U S D 12.6217 3 . 2 6 6 9 15.8886 3.2669 

M a l a y s i a I n d o n e s i a E X 2 I N D R G . U S D 9.9328 2 . 1 1 3 7 12.0465 2.1137 

P h i l i p p i n e s E X P 2 P P R G . U S D 16.5147* 2 . 4 0 4 5 18.9192 2 .4045 

K o r e a E X 2 K O R R G . U S D 7.9979 2 . 5 9 5 3 10.5933 2 .5953 

I n d o n e s i a E X 2 I N D P E S . U S D 7.7255 5 . 1 8 0 9 12.9064 5.1809 

T h a i l a n d E X P 2 T H A P E S . U S D 5.9457 3 . 3 4 3 7 9.2894 3 .3437 

P h i l i p p i n e s S i n g a p o r e E X 2 S G N P E S . U S D 14.2257 3 . 1 3 0 7 17.3565 3 .1307 

Malays i a E X P 2 M A L P E S . U S D 

K o r e a E X 2 K O R P E S . U S D 12.2247 4 . 2 3 5 6 16.4603 4.2356 

I n d o n e s i a E X 2 I N D B A T H . U S D 23.6403* 1 . 8 6 1 7 25.6021* 1.8617 

P h i l i p p i n e s E X P 2 P P B A T H . U S D 16.4327* 2 . 7 7 3 2 19.2059 2.7732 

T h a i l a n d S i n g a p o r e E X 2 S G N B A T H . U S D 8.1882 5 . 4 7 1 8 13.6600 5 .4718 

M a l a y s i a E X P 2 M A L B A T H . U S D 32.8785* 1 . 3 0 2 8 34.1813* 1.3028 

K o r o a E X 2 K O R B A T H . U S D 19.6678* 3 . 3 2 4 7 22.9926 3 .3247 

I n d o n e s i a E X 2 I N D W O N . U S D 13.0643 1 . 8 7 5 4 14.9397 1.8754 

T h a i l a n d E X 2 T H W O N . U S D 16.4287* 1.7959 18.2246 1.7959 

K o r e a S i n g a p o r e E X 2 S G N W O N . U S D 8.8913 1 . 9 5 6 9 10.8482 1.9569 

M a l a y s i a E X P 2 M A L W O N . U S D 12.8040 1 . 3 5 7 2 14.1611 1.3572 

P h i l i p p i n e s E X P 2 P P W O N . U S D 19.6170* 1 . 5 3 8 5 21.1555* 1 .5385 

* d e n o t e s r e j ec t ion of t h e null hypo thes i s of no co in t eg ra t ion a t 5* % level of s igni f icance 

Table 4.14: Johansen Test Results Between Bilateral Export and Exchage Rate 
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J O H A N S E N T E S T S T A T I S T I C S 

[ D I R B C T T R A D E V S I N T R A T E D I F F E R E N T I A L j 

Var iab le ' s a c r o n y m Eigenva lue j l T r a c e 

C o u n t r y P a r t n e r I N T . FIATE D B F T R A D E Ho'. r = 0 H . : r ^ l Hg : r = 0 

S i n g a p o r e R E A L J S D T _ I D S G 

T h a i l a n d F I E A L J T D T _ I D T H 59.3043 6 . 7 2 3 4 66 .0243 6.7234 

I n d o n e s i a M a l a y s i a R E A L J M D T _ I D M Y 14.7834 3 . 2 4 2 6 18.03 3.2489 

P h i l i p p i n e s R E A L - I P D T _ I D P P 37.03 8 . 5 8 45.62 8.58 

K o r e a REAL_IK D T _ I D K R 18.3100* 3 . 0 7 2 5 21.3825* 3.0725 

S i n g a p o r e R E A L J S S D T _ S G I D 

T h a i l a n d R E A L _ S T D T _ S G T H 18.4769* 5 . 0 4 8 3 23.5252* G.0483 

S i n g a p o r e M a l a y s i a R E A L _ S M D T J S G M Y G9.6531* 6 . 4 6 7 9 66.1209* 6.4679 

P h i l i p p i n e s R E A L _ S P D T _ S G P P 4738.2* 3 2 . 9 2 1 8 4771.2 32.9218 

K o r e a R E A L ^ K D T _ S G K R 18.6143* 6 . 6 9 9 5 25.3138* 6.6995 

S i n g a p o r e R E A L _ M S D T _ M Y S G 15.4336* 7 . 1 2 4 8 22.6586* 7.1248 

T h a i l a n d R E A L _ M T D T _ M Y T H 

M a l a y s i a I n d o n e s i a R E A L _ M I DT_MYTD 20.8075* 3 . 4 2 3 2 24.2307* 3.4232 

P h i l i p p i n e s R E A L _ M P D T _ M Y P P 4721.7* 1 7 . 0 2 3 4 4738.7 17.0234 

K o r e a R E A L _ M K D T _ M Y K R 27.5291* 5 . 1 0 3 2 32 .6323 5.1032 

I n d o n e s i a R E A L _ P I D T J ^ P I D 

T h a i l a n d R E A L _ P T D T _ P P T H 4742.1* 9 . 6 3 4 6 4751.8 9.6346 

P h i l i p p i n e s S i n g a p o r e R E A L _ P S D T _ P P S G 4723.8* 1 3 . 6 5 0 7 4737.4 13.6507 

M a l a y s i a R E A L _ P M D T _ P P M Y 4721.7* 2 7 . 4 7 6 1 4749.1 27.4761 

K o r e a R E A L _ P K D T _ P P K R 4681.9* 1 5 . 2 2 4 1 4697 .1 15.2241 

I n d o n e s i a R E A L . T I D T . T H I D 24.0648* 5 . 6 8 6 3 29.7611* 5.6863 

P h i l i p p i n e s R E A L J T P D T . T H P P 

T h a i l a n d S i n g a p o r e R E A L . T S D T . T H S G 35.7560* 1 1 . 9 3 4 0 47.6900* 11.9340 

M a l a y s i a R E A L . T M D T . T H M Y 24.1752* 1 6 . 3 3 8 9 40.5141* 16.3389 

K o r e a R E A L . T K D T . T H K R 39.2819* 4 . 5 7 8 6 43.8604* 4.5786 

I n d o n e s i a R E A L _ K I D T _ K R I D 

T h a i l a n d R E A L _ K T D T _ K R T H 7.9927 4 . 5 4 6 8 12.5396 4 .5468 

K o r e a S i n g a p o r e R E A L _ K S D T _ K R S G 15.2411* 6 . 6 9 5 6 21.9367* 6.6956 

M a l a y s i a R E A L _ K M D T _ K R M Y 38.7232* 5 . 2 4 0 7 43.9639* 5.2407 

P h i l i p p i n e s R E A L _ K P D T _ K R P P 10.09 9 . 1 4 2 2 20 .13 9.7422 

* d e n o t e s rq ac t ion of t h e null hypo thes i s of no co in t eg ra t i on a t 5% level of s ign i f icance 

Table 4.15: Johansen Test Results Between Direct Trade and Interest Rate Differen-
tial 
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J O H A N S E N T E S T S T A T I S T I C S 

[ I N D I R E C T T R A D E V S I N T . R A T E D I F F E R E N T I A L ] 

Var iab le ' : a c r o n y m Eigenvalueij! T race 

C o u n t r y P a r t n e r I N T R A T E D I P T R A D E HQI H . : r ^ l He,: F = 0 H . : r ^ l 

S i n g a p o r e R E A L J S I D T _ I D S Q 

T h a i l a n d R E A L - I T I D T ^ I D T H 29.7818* 5 . 4 9 0 9 35.2727* 5.4909 

I n d o n e s i a M a l a y s i a R E A L _ I M I D T _ I D M Y 34.3890* 3 . 6 0 1 2 37.9901* 3.6012 

P h i l i p p i n e s R E A L _ I P I D T J D P P 4578.6* 5 0 . 0 0 2 7 4628.6* 50.0027 

K o r e a REAL_IK I D _ I D K R 50.6070* 3 . 2 2 6 8 53.8337 3.2268 

S i n g a p o r e REAL_SS I D T _ S G I D 

T h a i l a n d R E A L _ S T I D T _ S G T H 22.5763* 6 . 4 2 1 3 28.9965* 6.4213 

S i n g a p o r e M a l a y s i a REAL_SM I D T _ S G M Y 48.6681* 6 . 4 1 6 8 55.0839* 6.4158 

P h i l i p p i n e s R E A L _ S P I D T _ S G P P 4732.2* 3 7 . 1 3 4 4 4769.4* 37.1344 

K o r e a R E A L _ S K I D T _ S G K R 16.9164* 6 . 7 4 8 3 23.6647* 6.7483 

S i n g a p o r e R E A L _ M S I D T _ M Y S G 27.3966* 6 . 7 1 5 3 34.1119* 6.7153 

T h a i l a n d R E A L _ M T I D T _ M Y T H 24.6458* 1 6 . 1 3 6 5 40.7823* 16.1365 

M a l a y s i a I n d o n e s u i a R E A L _ M I I D T _ M Y I D 28.2777* 3 . 4 2 1 9 31.6996 3.4219 

P h i l i p p i n e s R E A L _ M P I D T _ M Y P P 4724.5* 1 7 . 9 3 1 7 4742.4* 17.9317 

K o r e a R E A L _ M K I D T J i { Y K R 21.0802* 5 . 2 0 0 3 26.2805* 5.2003 

I n d o n e s i a R E A L _ P I I D T _ P P I D 4578.6* 5 0 . 0 0 2 7 4628.6* 50.0027 

T h a i l a n d R E A L _ P T I D T _ P P T H 4742.5* 1 5 . 4 8 4 2 4757.9* 15.4842 

P h i l i p p i n e s S i n g a p o r e R E A L _ P S I D T _ P P S G 4719.7* 1 1 . 5 9 8 6 4731.3* 11.5986 

M a l a y s i a R E A L _ P M I D T _ P P M Y 4721.6* 2 1 . 5 7 8 8 4743.2* 21.5788 

K o r e a R E A L _ P K IDT-PPBCR 

I n d o n e s i a R E A L . T I I D T . T H I D 28.3947* 5 . 7 7 6 8 34.1715* 5.7768 

P h i l i p p i n e s R E A L . T P I D T . T H P P 4752.2* 1 7 . 4 4 9 0 4769.6 17.4490 

T h a i l a n d S i n g a p o r e R E A L . T S I D T . T H S G 22.3111* 7 . 1 0 9 8 29 .4209* 7.1098 

M a l a y s i a R E A L . T M I D T . T H M Y 29.1728* 1 6 . 9 2 5 7 46 .0985* 16.9257 

K o r o a R E A L . T K I D T . T H K R 

I n d o n e s i a R E A L _ K I I D T _ K R I D 41.3726* 3 . 2 9 1 2 44 .6637 3.2912 

T h a i l a n d R E A L _ K T I D T _ K R T H 12.4180* 4 . 7 2 0 2 17.1382* 4.7202 

K o r e a S i n g a p o r e R E A L _ K S I D T _ K R S G 15.3177* 6 . 7 7 3 0 22 .0907* 6.7730 

M a l a y s i a R E A L _ K M I D T _ K R M Y 49.2467* 5 . 2 4 2 1 54.4888* 5.2421 

P h i l i p p i n e s R E A L _ K P I D T _ K R P P 1 
" d e n o t e s r e j ec t ion of t h e nu!) h y p o t h e s i s of n o co in t eg ra t i on a t 5% JeveJ of a ign iAcanc 

Table 4.16: Johansen Test Results Between Indirect Trade and Real Interest Rate 
Differential 
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J A P A N vs ASIAN -6 (full sample) 
I I ^ O N E S L A . vs J A P A N MALAYSIA vs J A P A N K O R E A vs J A P A N 

, % 2 ) P I N A N C E { i t E A L J J , [ R p / Y o n ] } { R E A L _ M J , [ R l n g g l t / Y e n ] } { R B A L _ K J , [ W o n / Y o n ] } 

( 2 : 3 , a : ^ ) T R A D E { D T J D J P , I D T . I D J P } { d T - M Y J P , I D T - M Y J p } { n T - K F U P , I D T _ K R J p } 

R a n k (r) 2 1 1 

HO Ho : 0 : ^ = 2 = ^ ' ^ h o ' 

H y p o t h e s i s 1 

A = 

L R - t e s t 
% ' ( " ) 

0 0 

0 0 

1 0 

0 1 

=21.135(0 00]** 

A = 

L R - t e s t 

0 

0 

1 

1 

29.785 0.00]** 

A = 

LR- t e s t 
= 

0 

0 

=11.06C [0.01]* 

H y p o t h o s i s 2 

A = 

L R - t e s t 

1 0 

0 1 

0 0 

0 0 

= [0.0428]* 9.8646 

A = 

L R - t e s t 

X 3̂) = 

1 

1 

0 

0 

19.142 [0.00]** 

A = 

L R - t e s t 

0 

0 

=22.24 0.00]** 

H y p o t h e s i s 3 

A = 

LR- tea t 

0 0 

1 0 

0 0 

0 1 

= [0.0074]* *13.969 

A = 

LR- tos t 

x̂ (=) 

0 

1 

0 

1 

9.056[ J.OO]** 

A = 

L R - t c s t 
= 

0 

0 

1 

= 13.77[ 0.00]** 

H y p o t h e s i s 4 

A = 

L R - t e s t 

0 0 

1 0 

0 1 

0 0 

= [0.0024]* *16.504 

A = 

L R - t e s t 

X'(3) = 

0 

1 

1 

0 

9.9827 0.01]* 

A = 

L R - t e s t 

X^3) -

0 

1 

1 

0 

15.01[ 0.00]** 

H y p o t h e s i s 5 

A = 

L R r t e s t 

1 0 

0 0 

0 0 

0 1 

=12.117[0. 31]* 

A = 

L R - t e s t 

X̂ (3) 

1 

0 

0 

1 

0.156[ D.OO]** 

A = 

L R - t e s t 

X̂ (3) = 

1 

0 

0 

1 

=B.G76 0.02]* 

Hypothegia 6 

A = 

LR-togt 

1 0 

0 0 

0 1 

0 0 

= 16.362[0. XI]** 

A = 

LR- toa t 

X 3̂) 

1 

0 

1 

0 

6.322[ 0.00]** 

A = 

L R - t e s t 

1 

0 

1 

0 

=7 .376 [0.06] 

N u m of Obs 137 248 285 

S a m p l e 1986 (10) t o 1998 (2) 1977 (7) t o 1998 (2) 1974 (6) t o 1998 (2) 

N u m of Lag 5 2 6 

deno tes re jec t ion of t h e null hypo thes i s of weak exogenioty a t 1% and 5% level o f migniAcance 

Table 4.17: The Result of Weak Exogeniety of Trade and Financial Variables: Japan 
vs Asian-6 (full sample) 
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J A P A N v s A S I A N - 6 ( f u l l s a m p l e ) 

S I N G A P O R E vs J A P A N T H A I L A N D vs J A P A N P H I L I P P I N E S vs J A P A N 

{ R E A L J S J , [ : S G / Y e n ] } { R E A L . T J , [ B a h t / Y e n ] } { R E A L J ^ J , 1 ^ ] } 

( a ; 3 , ] ; ^ ) T R A D E { o T - S G J ? , I D T _ S G J p } { D T . T H J P , I D T . T H . I P } { D T _ P P J P , I D T _ P P J P } 

Flank (r) 2 1 1 

H o H O : Q : R = L = A ' 0 

HypothegiB 1 

A = 

L R - t e s t 

0 0 

0 0 

1 0 

0 1 

= 4 5 . 3 5 | o . 00]** 

A = 

L R - t e s t 

X'^CA) 

0 0 

0 0 

1 0 

0 1 

= 4 9 . 1 1 9 ( 0 00]** 

A = 

L R - t e s t 

= 

0 

0 

1 

1 

46.630 (0.00]** 

H y p o t h e s i s 2 

A = 

1 0 

0 1 

0 0 

0 0 

) =6.446[C .24] 

A = 

L R - t e s t 

X ^ 3 ) 

1 0 

0 1 

0 0 

0 0 

=11 .682(0 .01]* 

A = 

L R - t e s t 

= 

1 

0 

0 

=44.27 0.00]** 

H y p o t h e s i s 3 

A = 

L R - t e s t 

0 0 

1 0 

0 0 

0 1 

=34 .953[0 00]** 

A = 

L R - t e s t 

X ^ 3 ) 

0 0 

1 0 

0 0 

0 1 

= 3 7 . 0 6 5 ( 0 00]** 

A = 

L R - t e s t 

X ^ 3 ) = 

0 

0 

1 

44 .503 0.00]** 

H y p o t h e s i s 4 

A = 

L R - t e s t 

0 0 

1 0 

0 1 

0 0 

=35 .332[0 00]** 

A = 

L R - t e s t 

X ^ ' O ) 

0 0 

1 0 

0 1 

0 0 

=38 .019(0 . 00]** 

A = 

L R - t e s t 

X^'CA) = 

0 

1 

1 

0 

15.469 0.00]** 

H y p o t h e s i s 5 

A = 

L R - t e s t 

X ^ 4 ) 

1 0 

0 0 

0 0 

0 1 

= 112.78[0 00** 

A = 

L R - t e s t 

X ^ A ) 

1 0 

0 0 

0 0 

0 1 

=18 .065(0 . 00]** 

A = 

L R - t e s t 

= 

1 

0 

0 

1 

61.07( 0.00]** 

H y p o t h e s i s 6 

A = 

L R - t e s t 

1 0 

0 0 

0 1 

0 0 

=112 .54(0 . 00]** 

A = 

L R - t e s t 

% ^ 3 ) 

1 0 

0 0 

0 1 

0 0 

=23 .107(0 . 00]** 

A = 

L R - t e s t 

X ^ ' O ) = 

1 

0 

1 

0 

43.79( 0.00]** 

N u m of O b s 250 252 191 

S a m p l e 1977 (5) t o 1998 (2) 1977 (3) t o 1998 (2) 1982 (4) t o 1998 (2) 

N u m of L a g 1 

**,* d e n o t e s r e j ec t ion of t h e null h y p o t h e s i s of woak exogen ie ty a t 1% a n d 5% level of s i g n i f i c a n c e 

Table 4.18: The Result of Weak Exogeniety of Trade and Financial Variables : Japan 
vs Asian-6 (full sample) 



USA vs ASIAN-6 (full sample) 
I N D O N E S I A vs USA M A L A Y S I A vs USA K O R E A vs USA 

{ a E A L - T U , [ R p / $ U S | } { R E A L J ^ , [ R l n g g i t / X U S ] } { R B A L _ K U , [ W o n / $ U S ] } 

( ] ; 3 , a : ^ ) T B A D E { D T - I D U S , I D T J D U s } { o T - M Y U S , m T _ M Y U s } { n T - E C R U S , I D T _ K R U s } 

R a n k (r) 2 1 1 

HO H o : 0 : ^ = 1 = A ' i / ' H Q . 

H y p o t h e s i s 1 

A = 

L R - t e s t 

0 0 

0 0 

1 0 

0 1 

= 2 9 . 1 7 4 [ 0 .00]** 

A = 

L R - t e s t 

=1 

0 

0 

1 

1 

0 .0000 **29.765 

A = 

L R - t e s t 
= 

0 

0 

1 

1 

=11.06 3[0.01]* 

H y p o t h e s i s 2 

A — 

L R - t e s t 

1 0 

0 1 

0 0 

0 0 

=29 .174[0 00 | 

A = 

L R - t e s t 

1 

1 

0 

0 

19.142 [0.00]** 

A = 

L R - t e s t 

X (̂3) = 

1 

1 

0 

0 

27.819 0.00]** 

H y p o t h e s i s 3 

A = 

L R - t e s t 

0 0 

1 0 

0 0 

0 1 

=20 .931[0 00]** 

A = 

L R - t e s t 

% ^ ( 3 ) = 

0 

0 

1 

;0.407: ]2.9004 

A = 

L R - t e s t 

0 

0 

21.687 [0.00]** 

H y p o t h e s i s 4 

A = 

L R - t e s t 

% ^ ( 4 ) 

0 0 

1 0 

0 1 

0 0 

=16 .128[0 00]** 

A = 

L R - t e s t 

% ^ ( 3 ) 

0 

1 

1 

0 

= 1.39E [0.70] 

A = 

L R - t e s t 

X (̂3) = 

0 

1 

1 

0 

20.575 0.00]** 

H y p o t h e s i s 5 

A = 

L R - t e s t 

1 0 

0 0 

0 0 

0 1 

=27 .277(0 00]** 

A = 

L R - t e s t 

% ^ ( 3 ) = 

1 

0 

0 

1 

24 .951 0.00]** 

A = 

L R - t e s t 

X (̂3) = 

1 

0 

0 

1 

18.777 0.00]** 

H y p o t h e s i s 6 

A = 

L R - t e s t 

1 0 

0 0 

0 1 

0 0 

=20 .996(0 00]** 

A = 

L R - t e s t 

X (̂3) = 

1 

0 

1 

0 

31 .383 0.00]** 

A = 

L R - t e s t 

X (̂3) = 

1 

0 

1 

0 

19 .851 0.00]** 

N u m of O b s 213 219 211 

S a m p l e 1980(6) t o 1998(2) 1980(1) t o 1998(2) 1980 (8) t o 1998 (2) 

N u m of Lag 6 2 5 

**,* d e n o t e s r e j ec t ion of t h e null h y p o t h e s i s of weak exogen ie ty a t 1% a n d 5% level of s i g n i f i c a n c e 

Table 4.19: The Test Results of the Weak Exogeniety of Trade and Financial Vari-
ables:USA vs Asian-G (fuh sample) 
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USA vs ASIAN-6 (full sample) 
S I N G A P O R E vs USA T H A I L A N D vs USA P H I L I P P I N E S vs U S A 

( 3 ; ^ , a ; 2 ) p i N A N C E { R E A L _ S U , [ * S G / $ U S ] } { R E A L _ T U , (R ingg i t /$US] J- { a E A L ^ U , [ P « < , / $ U S ] } 

( Z S , Z ; ^ ) T R A D E { o T - S G U S , I D T - S G U S } { D T . T H U S , I D T . T H U S } { o T - P P U S , I D T _ P P U s } 

AanA; (r) 1 1 

Ho 

H y p o t h e s i s 1 

A = 

L R - t e s t 

X'(4) 

0 0 

0 0 

1 0 

0 1 

= 111.20(0 00]** 

A = 

L R - t e s t 

X'M = 

0 

0 

1 

1 

31.092 0.00]** 

A = 

L R - t e s t 

X^3) = 

0 

0 

1 

1 

33.937 0.00]** 

H y p o t h e s i s 2 

A = 

L R - t e s t 

1 0 

0 1 

0 0 

0 0 

=1 .0193(0 90] 

A = 

L R - t e s t 

X^3) = 

1 

1 

0 

0 

20.50€ [0.00]** 

A— 

L R - t e s t 

X^3) = 

1 

1 

0 

0 

17.383 [0.00]** 

H y p o t h e s i e 3 

A = 

L R - t e s t 

0 0 

1 0 

0 0 

0 1 

= 85.466[C .00]** 

A = 

L R - t e s t 

X^3) 

0 

1 

0 

1 

=6 .781 8[0.07] 

A = 

L R - t e s t 

X̂ (3) = 

0 

0 

34.649 0.00]** 

H y p o t h e s i s 4 

A = 

L R - t e s t 

0 0 

1 0 

0 1 

0 0 

=95 .929(0 . 00]** 

A = 

L R - t e s t 

= 

0 

1 

1 

0 

=6.734 1(0.08] 

A = 

L R - t e s t 

X''(3) = 

0 

1 

1 

0 

34.559 0.00]** 

H y p o t h e s i s 5 

A = 

L R - t e s t 

1 0 

0 0 

0 0 

0 1 

=39 .285(0 00]** 

A = 

L R - t e s t 

x\=) = 

1 

0 

0 

1 

12.543 0.00]** 

A = 

L R - t e s t 

1 

0 

0 

1 

41.616 0.00]** 

H y p o t h e s i s 6 

A = 

L R - t e s t 

X^w 

1 0 

0 0 

0 1 

0 0 

=49 .529(0 . 00]** 

A = 

L R - t e s t 

X\3) = 

1 

0 

1 

0 

12.913[ 0.00]** 

A = 

L R - t e s t 

X̂ (3) = 

1 

0 

1 

0 

11.729 0.00]** 

N u m of O h s 208 219 195 

S a m p l e 1980 (11) t o 1998 (2) 1980(1) t o 1998(2) 1981 (12) t o 1998 (2) 

N u m of L a g 1 2 2 

d e n o t e s r e j ec t ion of t h e null h y p o t h e s i s of weak exogen ie ty a t 1% a n d 6% level o f a ign iOcance 

Table 4.20: The Test Results of the Weak Exogeniety of Trade and Financial Vari-
ables:USA vs Asian6 (full sample) 
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J A P A N vs ASIAN-6 (pre-crisis s a m p l e ) 

I N D O N E S I A VB J A P A N 
M A L A Y S I A ve J A P A N K O R E A vs J A P A N 

( 3 ; ^ , z ; 2 ) F ™ A N C E { a E A L J J , [ R p / Y e n ) } { R E A L _ M J , [Ringgi t /Yei i ] j" { a E A L J C J , [ W o n / Y e n ] } 

( 2 : 3 , a ; ^ ) T R A D E { D T J D J P , I D T J D J p } { D T - M Y J P , I D T - M Y J P } { D T J C R J P , I D T - K R J P } 

R a n k (r) 2 1 1 

Ho H o • ^T=2—^y^ HQ . CXy.^1- H o : = 

0 0 0 0 

A = 
0 0 

A = 
0 

A = 
0 

H y p o t h o s i s 1 1 0 

0 1 

1 

1 

1 

1 

L R - t o s t LR- toa t L R - t e s t 

% w = 18.696[0.00)** 44.213[0.00]** 15.750(0.003]** 

1 0 1 1 

A = 
0 1 

A = 
1 

A = 
1 

H y p o t h e s i s 2 

LR- tesI 

0 0 

0 0 

L R - t c s t 

0 

0 

L R r t e s t 

0 

0 

X ' ( 4 ) =6.3042(0.17] % ' ( 3 ) = 29.619 [0.00]** % (3) =10.264(0 .0165]* 

0 0 0 0 

A = 
1 0 

A = 
1 

A = 

H y p o t h e a i s 3 

L R - t e a t 

0 0 

0 1 

L R - t e s t 

0 

L R - t e s t 

0 

= 14.763[0.00]** = 43.983(0.00]** =3.7830(0.28] 

0 0 0 0 

A = 
1 0 

A = 
1 

A = 
1 

H y p o t h e s i s 4 

L R - t e s t 

0 1 

0 0 

L R - t e s t 

1 

0 

L R ' t e s t 

1 

0 

= 9 . 9 6 3 [0.04]* = 15.501[0.00]** X°(3) =5.993(0.11] 

1 0 1 1 

A = 
0 0 

A = 
0 

A = 
0 

Hypo thea i a 5 

L R - t e s t 

0 0 

0 1 

L R - t e s t 

0 

1 

L R - t e s t 

0 

1 

% ' ( 4 ) =16.132[0 .00]** % (3) = 4 4 . 4 2 7 [ 0 . 0 0 ] " = =9.261(0.02]* 

1 0 1 1 

A = 
0 0 

A = 
0 

A = 
0 

H y p o t h e s i s 6 

L R - t e s t 

0 1 

0 0 

L R - t e s t 

1 

0 

L R - t e s t 

1 

0 

=10.982[0 .02]* % ' ' ( 3 ) =26 .785[0 .00]** X'(3) =7.054(0.07] 

N u m of O b s 111 222 259 

S a m p l e 1986 (10) t o 1995 (12) 1977 (7) t o 199G (12) 1974 (6) t o 1995 (12) 

N u m of L a g 5 2 5 

**,* d e n o t e s rojoct ion of t h e nul l h y p o t h e s i s of weak exogen ie ty a t 1% and 5% level of s i g n i f i c a n c e 

Table 4.21: The Result of WeaJc Exogeniety of Trade and Financial Variables: Japan 
vs Asian-6 (pre-crisis sample) 
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J A P A N vs ASIAN-6 (pre-crisis s a m p l e ) 
S I N G A P O R E vs J A P A N T H A I L A N D vs J A P A N P H I L I P P I N E S V J A P A N 

{ a E A L ^ J , [ $ S G / Y e n ] } { P E A L - T J , [ B a h t / Y e n ] } { R E A L _ P J , [Pe . o /Yen] y 

( 2 7 3 , 3 ; ^ ) T R A D E { o T J S G J P , I D T J S G J p } { D T - T H J P , I D T . T H J P } { D T - P P J P , I D T . P P J P } 

R a n k (r) 2 1 1 

HO Ho ( ^ r = 2 = - ^ ' ^ Ho = A ' P H . : a ! r = i = A ' ^ 

0 0 0 0 0 

H y p o t h e s i s 1 

A = 

L R - t e s t 

0 0 

1 0 

0 1 

A = 

L R - t e s t 

0 0 

1 0 

0 1 

• 
A = 

L R - t e s t 

0 

1 

1 

' 

X'M) =188.56(0 .00]** X'(3) =42.812(0.00]** X̂ (3) = 48.758(0.00]** 

1 0 1 0 1 

H y p o t h o a i s 2 

A = 
0 1 

0 0 

0 0 

A = 
0 1 

0 0 

0 0 

• 
A = 

1 

0 

0 

LR- to s t L R - t e s t L R - t e s t 

=3 .1834[0 52] X (3) =4.1418(0.38] X^3) = 14.108(0.00]** 

0 0 0 0 0 

H y p o t h e s i s 3 

A = 

L R - t e s t 

1 0 

0 0 

0 1 

A = 

L R - t e s t 

1 0 

0 0 

0 1 

• 
A = 

L R - t e s t 

0 

1 

• 

=36.779[0 .00]** X\3) =27.853(0 .00]** X^3) = 50.981(0.00]** 

0 0 0 0 0 

H y p o t h e s i s 4 

A = 

L R - t e s t 

1 0 

0 1 

0 0 

A = 

L R - t e s t 

1 0 

0 1 

0 0 

• 
A = 

L R - t e s t 

1 

1 

0 

• 

=36.271[0 .00]** X^3) =25.298(0 .00]** =5.5969(0.13] 

1 0 0 0 1 

H y p o t h e s i s 5 

A = 

L R - t e s t 

0 0 

0 0 

0 1 

' 
A = 

L R - t e s t 

1 0 

0 1 

0 0 

• 
A = 

L R - t e s t 

0 

0 

1 

=15G.86[0.00]** X\3) =19.673(0 .00]** X^3) = 30.975(0.00]** 

1 0 1 0 1 

H y p o t h e s i s 6 

A = 

L R - t e s t 

0 0 

0 1 

0 0 

' 
A = 

L R - t e s t 

0 0 

0 1 

0 0 

• 
A = 

L R - t e s t 

0 

1 

0 

• 

= 156.19[0.00]** X '̂o) =18.261(0.00]** X\3) = (0.03]*8.594 

N u m of O b s 227 226 170 

S a m p l e 1977 (5) t o 1 M 5 (12) 1977 (3) t o 1995 (12) 1982 (4) t o 1995 (12) 

N u m of L a g 1 2 1 

**,* d e n o t e s r e j ec t ion of t h e null h y p o t h e s i s of weak exogen ie ty a t 1% a n d 5% level of s i g n i f i c a n c e 

Table 4.22: The Result of Weak Exogeniety of Trade and Financial Variables:Japan 
V8 Asian-6 (pre-crisis sample) 
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USA vs ASIAN-6 (pre-crisis s a m p l e ) 
I N D O N E S I A vs USA M A L A Y S I A vs USA K O R E A vs USA 

(2;;, { R E A L _ I U , [ R p / 9 U S ] } { n E A L J ^ U , [ R i n g g i t / S U B ] } { R E A L _ K U , { W o D / $ U S ] } 

( 3 : 3 , 3 : _ ^ ) T R A D E {oTJDUS, IDT_mUs} { D T - M Y U S , I D T _ M Y U S } {DT_E(RUS, IDT_KRUs} 

R a n k (r) 2 1 1 

HO HO • C k r = 2 = A ' ^ HO : o:^-i=Aijj Hq I (y.^—i=Ailj 

Hypothea iy 1 

A = 

L R - t e s t 

0 0 

0 0 

1 0 

0 1 

= 3 2 . 5 9 2 [0 .00]** 

A = 

L R - t c s t 

X^S) -

0 

0 

1 

1 

44.592 [0.00]** 

A = 

L R - t e s t 

X '̂o) = 

0 

0 

12.469 [0.00]** 

H y p o t h e s i s 2 

A = 

L R - t e s 

1 0 

0 1 

0 0 

0 0 

=4 .5076[ ].34] 

A = 

L R - t e s t 
= 

1 

1 

0 

0 

25.730 [0.00]** 

A = 

L R - t e s t 

0 

0 

19.777 [0.00]** 

Hypothoaig 3 

A = 

LR- to s t 

0 0 

1 0 

0 0 

0 1 

= 1 4 . 0 0 3 [0 00]** 

A = 

L R - t e s t 

X̂ (3) 

0 

1 

0 

1 

= 1.445 4[0.69] 

A = 

L R - t e s t 

= 

0 

1 

0 

1 

18.245 0.00]** 

H y p o t h e s i s 4 

A = 

L R - t c s t 

0 0 

1 0 

0 1 

0 0 

= 17.263[0 00]** 

A = 

L R - t e s t 

X̂ (3) = 

0 

1 

1 

0 

6.9361 0.00]** 

A = 

L R - t e s t 

X^3) = 

0 

1 

1 

0 

17.234 0.00]** 

H y p o t h e s i s 5 

A = 

L R - t e s t 

1 0 

0 0 

0 0 

0 1 

=20.360(0 . 00]** 

A = 

L R - t e s t 

X\3) = 

1 

0 

0 

1 

28.874 0.00]** 

A = 

L R - t e s t 

X '̂w = 

1 

0 

0 

1 

16 .763 0.00]** 

H y p o t h e s i s 6 

A = 

L R - t e s t 

1 0 

0 0 

0 1 

0 0 

=23 .017[0 . 00]** 

A = 

L R - t e s t 

X^3) = 

1 

0 

1 

0 

39.135 0.00]** 

A = 

L R - t e s t 

X '̂o) = 

1 

0 

1 

0 

17.507 0.00]** 

N u m of O b s 187 190 187 

S a m p l e 1980 (6) t o 1995 (12) 1980 (3) t o 1996 (12) 1980 (8) t o 1995 (12) 

N u m of L a g 5 2 5 

**,* d e n o t e s re jec t ion of t h e nul l h y p o t h e s i s of weak exogen ie ty at 1% a n d 5% level o f s i g n i f i c a n c e 

Table 4.23: The Test Results of the Weak Exogeniety of Trade and Financial Vari-
ables:USA vs Asian-6 (pre-crisis sample) 
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USA vs ASIAN-6 (pre-crisis s a m p l e ) 
S I N G A P O R E vs USA T H A I L A N D vs U S A P H I L I P P I N E S vs USA 

(3 ;^ , 3 ; 2 ) F I N A N C E { R E A L J S U , [ $ S G / $ U S ] } { R E A L . T U , [ R i n K i t / X U S ] } { a E A L - P U , [ P e « , / : u s ] } 

( % 3 , 3 ; ^ ) T R A D E { o T ^ G U S , I D T _ S G U S } { D T - T H U S , I D T J H U S } { o T - P P U S , m T ^ P U s } 

R a n k (r) 2 1 1 

HO H o : a r = l = A ^ 

H y p o t h e s i s 1 

A = 

L R - t e s t 

0 0 

0 0 

1 0 

0 1 

=114 .41 [0 00]** 

A = 

L R - t e s t 

X̂ 'ca) = 

0 

0 

1 

1 

26.874 [0.00]** 

A = 

L R - t e s t 

= 

0 

0 

1 

1 

26.874 0.00]** 

H y p o t h e s i s 2 

A = 

L R - t e 

1 0 

0 1 

0 0 

0 0 

) =5 .086[0 .27] 

A = 

L R - t e s t 

= 

1 

1 

0 

0 

24.196 [0.00]** 

A = 

L R - t e s t 

X^a) = 

0 

0 

24.196 0.00]** 

H y p o t h e s i s 3 

A = 

L R - t e s t 

0 0 

1 0 

0 0 

0 1 

=53 .432(0 00]** 

A = 

L R - t e s t 

X^3) = 

0 

0 

1 

14.104 0.00]** 

A = 

L R - t e s t 

X^s) = 

0 

1 

0 

1 

14.104 0.00]** 

H y p o t h e s i s 4 

A = 

L R - t e s t 

0 0 

1 0 

0 1 

0 0 

=49 .299(0 . 00]** 

A = 

L R - t e s t 

X '̂fa) = 

0 

1 

1 

0 

16 .241 0.00]** 

A = 

L R - t e s t 

X̂ (3) = 

0 

1 

1 

0 

16.241 0.00]** 

H y p o t h e s i s 5 

A — 

L R - t e s t 

1 0 

0 0 

0 0 

0 1 

=B5.003[0. 00]** 

A = 

L R - t e s t 

X^3) = 

1 

0 

0 

1 

28.900 0.00]** 

A = 

L R - t e s t 

= 

1 

0 

0 

1 

28 .900 0.00]** 

H y p o t h e s i s 6 

A = 

L R - t e s t 

1 0 

0 0 

0 1 

0 0 

=83 .044(0 . DO]** 

A = 

L R - t e s t 

X^3) = 

1 

0 

1 

0 

28.897 0.00]** 

A = 

L R - t e s t 

X^3) = 

1 

0 

1 

0 

28.897 0.00]** 

N u m of O h s 187 169 169 

S a m p l e 1980 (11) t o 1995 (12) 1981 (12) t o 1995 (12) 1981 (12) t o 1995(2) 

N u m of Lag 1 2 2 

**,* d e n o t e s reject ioD of t h e null h y p o t h e s i s of weak exogen ie ty a t 1% a n d 5% level of s i g n i f i c a n c e 

Table 4.24: The Test Results of the Weak Exogeniety of Trade and Financial Vari-
ablesiUSA vs Asian-6 (pre-crisis sample) 
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J A P A N vs ASIAN-6 (crisis s a m p l e ) 
I N D O N E S I A vs J A P A N M A L A Y S I A vs J A P A N K O R E A vs J A P A N 

, 2 ; 2 ) P I N A N C E { a E A L J J , [ R p / Y e n ] } { R E A L - M J , [ R l n g g i t / Y e n ] } { R E A L _ K J , [ W o n / Y e n ] } 

( Z 3 , 2 ; ^ ) T P I A D E { D T J D J P , I D T . I D J P } { D T _ M Y J P , I D T „ M Y J P } { o T J C R J P , I D T _ K R J P } 

R a n k (r ) 2 1 

Ho Ho : Ctr=2=̂ V' HQ . A ' 0 HQ . Q!.j.^i=A'^ 

H y p o t h e a i : 1 

A = 

L R - t e s t 

0 0 

0 0 

1 0 

0 1 

=25 .55[0 . 00]** 

A = 

L R - t e s t 

% ' ( 3 ) 

0 

0 

1 

1 

=22.69 0.00]** 

A = 

LR^tes t 

0 

0 

=20.90 0.00]** 

H y p o t h e s i s 2 

A = 

L R ' t e s i 

1 0 

0 1 

0 0 

0 0 

=11 .88[0 . 01]* 

A = 

LR^tes t 

1 

1 

0 

0 

=25.82 0.00]** 

A = 

L R - t o s t 

= 

1 

0 

0 

=16.78 0.00]** 

H y p o t h e s i s 3 

A = 

L R - t e s t 

0 0 

1 0 

0 0 

0 1 

= 15.90[0. DO]** 

A = 

L R - t e s t 

0 

0 

=8 .163 [0.04]* 

A = 

L R - t e s t 

= 

0 

1 

0 

= 14.79[ 0.00]** 

H y p o t h e s i s 4 

A = 

LR-tef 

0 0 

1 0 

0 1 

0 0 

t 

=9 .397(0 .05] 

A = 

L R - t e s t 

0 

1 

1 

0 

=8.410 0.03]* 

A = 

L R - t e s t 

0 

1 

1 

0 

15.41[ 0.00]** 

H y p o t h e s i s 5 

A = 

L R - t e s t 

1 0 

0 0 

0 0 

0 1 

=24 .07[0 . )0]** 

A = 

L R - t e s t 

= 

1 

0 

0 

1 

24.49[ 0.00]** 

A = 

L R - t e s t 

X^3) 

1 

0 

0 

1 

= 6 . 6 4 0.08] 

H y p o t h e s i s 6 

A = 

L R - t o s t 

1 0 

0 0 

0 1 

0 0 

=28 .89[0 . ( 0]** 

A = 

L R - t e s t 

= 

1 

0 

1 

0 

24.09[ ] .00]** 

A = 

L R - t e s t 

1 

0 

1 

0 

= 5 . 7 4 0.12] 

N u m of O b s 25 25 25 

S a m p l e 1996 (1) t o 1998 (2) 1998 (1) t o 1998 (2) 1996 (1) t o 1998 (2) 

N u m of L a g 1 1 1 

**,* deno te s r e j e c t i o n of t h e nnl l h y p o t h e s i s of weak exogenie ty a t 1% a n d 5% levol of s i g n i f i c a n c e 

Table 4.25: The Result of Weak Exogeniety of Trade and Financial Variables: Japan 
vs Asian-6 (crisis sample) 
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J A P A N vs ASIAN-6 (crisis s a m p l e ) 
S I N G A P O R E vs J A P A N T H A I L A N D vs J A P A N P H I L I P P I N E S vs J A P A N 

{ R E A L J 3 J , [ * S G / Y e n ] } { i t B A L - T J , [ B a h t / Y o n ] } { R E A L _ P J , [ P e « , / Y e n ] } 

( 3 : 3 , a ; ^ ) T R A D E 
{ D T - S G J P , I D T _ S G J P } { D T - T H J P , I D T - T H J P } { D T _ P P J P , I D T - P P J P } 

R a n k (r) 2 1 1 

Ho H o : a r = l = A ^ H o : a ! r = l = A ' l / ; 

H y p o t h o a i s 1 

A = 

L R - t e s 

0 0 

0 0 

1 0 

0 1 

" 

=28.6T[0 00]** 

A = 

L R - t e s t 

0 0 

0 0 

1 0 

0 1 

=39 .02[0 . 00]** 

A = 

L R - t e s t 

X̂ (3) 

0 

0 

1 

1 

=14.41 0.00]** 

H y p o t h e s i s 2 

A = 

L R - t e s 

1 0 

0 1 

0 0 

0 0 

=7 .162(0 . 12] 

A = 

L R - t e s t 

X̂ M 

1 0 

0 1 

0 0 

0 0 

=20 .69[0 . 30]** 

A = 

L R - t e s t 

X^3) = 

1 

0 

0 

=21.68 0.00]** 

H y p o t h e s i s 3 

A = 

L R - t e s 

X'(4) 

0 0 

1 0 

0 0 

0 1 

=12 .63[0 . 01]* 

A = 

L R - t e s t 

0 0 

1 0 

0 0 

0 1 

=45 .49(0 . 30]** 

A = 

L R - t e s t 

%̂ (3) = 

0 

1 

0 

=14.14 0.00]** 

H y p o t h e s i s 4 

A = 

L R - t e s t 

X^4) 

0 0 

1 0 

0 1 

0 0 

=14 .92[0 . 00]** 

A = 

L R - t e s t 

0 0 

1 0 

0 1 

0 0 

=49 .69[0 . )0]** 

A = 

L R - t e s t 

= 

0 

1 

1 

0 

18.79[ 0.00]** 

H y p o t h e s i s 5 

A = 

L R - t e s t 

1 0 

0 0 

0 0 

0 1 

=24.47[0 . %]** 

A = 

L R - t e s 

x '̂o 

1 0 

0 0 

0 0 

0 1 

: 

=4.545[C 33] 

A = 

L R - t e s t 

X̂ (3) = 

1 

0 

0 

1 

17.82[ 0.00]** 

H y p o t h e s i s 6 

A = 

L R - t e s t 

X'̂ M) 

1 0 

0 0 

0 1 

0 0 

=20 .66[0 . X)]** 

A = 

LR- to s 

1 0 

0 0 

0 1 

0 0 

=8 .296[0 08] 

A = 

L R - t o s t 

X^3) = 

1 

0 

1 

0 

24.18[ O.OO]** 

N u m of O b s 25 25 25 

S a m p l e 1996 (1) t o 1998 (2) 1996 (1) t o 1998 (2) 1996 (1) t o 1998 (2) 

N u m of L a g 1 1 1 

**,* d e n o t e s r e j ec t ion of t h e null h y p o t h e s i s of weak exogonioty a t 1% a n d 5% l e v e l of s i gn i f i cance 

Table 4.26: The Result of Weak Exogeniety of Trade and Financial Variables: 
vs Asian-6 (crisis sample) 
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U S A vs ASIAN-6 (crisis sample) 
I N D O N E S I A va USA MALAYSLA vs USA K O R E A vs K O R E A 

, 3;2)FrNANCE {aEALJU, [ R p / » U S ] } { R E A L _ M U , [ R l n g g i t / $ U S ] } {aEAL-KU, [ W o n / * U S ] } 

(JTs, 3;̂ )TRADE { D T J D U S , I D T J D U S } {oT-MYUS, IDT_MYUs} { D T - K R U S , I D T-KRUs} 

R a n k (r) 2 1 1 

Ho H o : a r = 2 = A ' ^ Ho • CX^^i=Alp 

Hypothosia 1 

A = 

LR- tes t 

0 0 

0 0 

1 0 
0 1 

=21.145[0 00]** 

A= 

LR-tes t 

0 

0 

1 

1 

= 7 . 0 1 2[0.07] 

A — 

LR-toat 

0 

0 

1 

1 

= 7 . 3 9 )[0.06] 

Hypotheaia 2 

A = 

LR-te^ 

1 0 

0 1 

0 0 

0 0 

t 

=7.G09[C .11] 

A = 

LR- tes t 

1 

0 

0 

20.839 [0.00]** 

A = 

LR-teat 

X̂ (3) = 

1 

1 

0 

0 

13.231 [0.00]** 

Hypothes i s 3 

A = 

LR-tcat 

% ^ ( 4 ) 

0 0 

1 0 

0 0 

0 1 

=17.165[0 00)** 

A = 

LR- tes t 

0 

0 

1 

=9.525 0.02]* 

A = 

LR^teat 

0 

0 

1 

10.296 [0.01]* 

Hypotheaia 4 

A = 

LR- tes t 

0 0 

1 0 

0 1 

0 0 

=22.059[0 00]** 

A = 

LR-teat 
= 

0 

1 

0 

=9.152 0.02]* 

A = 

LR- tes t 

X̂ (3) = 

0 

1 

1 

0 

11.101 [0.01]* 

Hypotheais 5 

A = 

LR-tea 

1 0 

0 0 

0 0 

0 1 

=9.539(0. 04]* 

A = 

LR- tes t 

X̂ (3) = 

1 

0 

0 

1 

13.242 0.00]** 

A = 

LR- t e s t 

1 

0 

0 

1 

37.916 0.00]** 

Hypothoaia 6 

A = 

LR-toat 

1 0 

0 0 

0 1 

0 0 

=13.785[0. 00]** 

A = 

LR-teat 

= 

1 

0 

1 

0 

17.821 0.00]** 

A — 

L R - t e s t 

x '̂o) = 

1 

0 

1 

0 

38.486 0.00]** 

N u m of Oba 25 25 25 

Sample 1996 (2) to 1998 (2) 1996 (2) t o 1998 (2) 1996 (2) t o 1998 (2) 

N u m of Lag 1 1 1 

**,* denotea reject ion of t h e null hypotheaia of weak exogeniety a t 1% and 5% level of s ign i f i cance 

Table 4.27: The Test Results of the Weak Exogeniety of Treide and Financial Vari-
ables:USA vs Asian-G (cisis-sample) 
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USA vs ASIAN -6 (crisis sample ) 
S I N G A P O R E vs U S A T H A I L A N D va U S A P H I L I P P I N E S vs USA 

(37^ , 3 ; 2 ) P I N A N C E { R E A L _ S U , [ $ S G / $ U S ] } { R E A L - T U , [ R l n g g i t / $ U S ] } { R E A L _ P U , [ P e « : / * U S ] } 

( I 3 , a ; ^ ) T R A D E { D T _ S G U S , I D T - S G U S } { D T J H U S , I D T . T H U S } { D T _ P P U S , I D T j ' P U s } 

R a n k (r) 2 1 1 

Ho Ho:0:r=2=̂ V' H o : a ! r = l = A ' ^ 

H y p o t h e s i s 1 

A = 

LR- toa t 

0 0 

0 0 

1 0 

0 1 

=21 .145[0 00]** 

A = 

LR- t ea t 

0 

0 

1 

1 

= 7 . 3 5 3[0.06] 

A = 

L R - t e a t 

0 

0 

1 

1 

=2 .418 4[0.49] 

H y p o t h o s i s 2 

A = 

LR-tef 

1 0 

0 1 

0 0 

0 0 

t 

=7 .509[0 .11] 

A = 

L R - t e s t 

% ° ( 3 ) 

1 

1 

0 

0 

=4 .197 5[0.24} 

A = 

L R - t e s t 

X^3) = 

1 

1 

0 

0 

=10.48] [0.01]* 

H y p o t b e s i e 3 

A = 

L R - t e s t 

0 0 

1 0 

0 0 

0 1 

=17 .165[0 00]** 

A = 

L R - t e s t 

0 

0 

1 

=8 .291 0.04]* 

A = 

L R - t e a t 

X̂ (3) = 

0 

1 

0 

1 

16.366 0.00]** 

Hypo thea i a 4 

A = 

L R - t e s t 

0 0 

1 0 

0 1 

0 0 

=22 .059[0 00]** 

A = 

L R - t e a t 

%'(3) -

0 

1 

1 

0 

-8.2914 [0.04]* 

A = 

L R - t e s t 

% (3) — 

0 

1 

1 

0 

16.215 0.00]** 

H y p o t h e s i s 5 

A = 

L R - t e s 

1 0 

0 0 

0 0 

0 1 

=9 .539[0 . 04]* 

A = 

LR- t ea t 

1 

0 

0 

1 

=4.949 2 [0.17] 

A = 

L R - t e s t 

X^3) = 

1 

0 

0 

1 

12.936 0.00]** 

H y p o t h e s i s 6 

A— 

L R - t e a t 

1 0 

0 0 

0 1 

0 0 

=13 .785[0 . 00]** 

A = 

L R - t e s t 

X^3) 

1 

0 

1 

0 

=5.246 r[0.15] 

A = 

L R - t e a t 

X̂ 'ca) = 

1 

0 

1 

0 

12.890 0.09]** 

N u m of O b s 25 25 25 

S a m p l e 1998(2) t o 1998(2) 1996(2) t o 1998(2) 1996(2) t o 1998(2) 

N u m of L a g 1 1 1 

**,* donotoa re jec t ion of t h e null h y p o t h e s i s of weak exogen ie ty a t 1% a n d 5% level o f s i g n i f i c a n c e 

Table 4.28: The Test Results of the Weak Exogeniety of Trade and Financial Vari-
ablesiUSA vs Asian-6 (crisis sample) 
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Granger CausEility 

Count ry k d[inax] F i r s t Hypothes i s Second H y p o t h e s i s 
Causal i ty 

Direct ion 

Indones ia - J a p a n 2 1 %^(3)=8 .091[0 .02]» % ^ ( 3 ) = 0 . S 3 a [ 0 . S l ] T — » F 

S ingapo re - Japan %^(3)=e .830[0 .07] % ^ ( 3 ) = 9 . 7 0 0 [ 0 . 0 2 ] « P —+ T 

T h a i l a n d - J a p a n %^(3)=6 .411[0 .08] % ^ ( 3 ) = 4 . 0 7 0 [ 0 . 2 6 ] unknown 

Malays ia - Japan 2 % ^ ( 3 ) = 8 . 1 3 9 [ 0 . 0 4 r F ^ T 

Ph i l i pp ine s - J apan 2 1 %^(3)=2.G30[0.45] % ^ ( 3 ) = 8 . 7 0 6 [ 0 . 0 3 ] » F — ^ T 

K o r e a - J a p an 2 1 %^(3)^4 .302[0 .23] % ^ ( 3 ) = 2 . 3 0 0 [ 0 . e i ] unkown 

Indones ia-USA 2 1 %^(3)=5.220[0 .1S] % ^ ( 3 ) = 3 . 0 3 8 [ 0 . 3 8 ] unknown 

Singapore-USA 3 1 %^(B)=14.GO0[O.O8] % ^ ( 8 ) = 3 . 5 0 0 ( 0 . 8 9 ] unkown 

T h a i l a n d - U S A 1 1 %^(2)=2 .618[0 .26] % ^ ( 2 ) = 0 . 8 2 8 [ 0 . 6 a ] unknown 

Malaysia-USA 4 1 %^(12)=25.022[0 .01]» % ^ ( 1 2 ) = 2 5 . 3 6 9 [ 0 . 0 1 ] « p T 

Phi l ipp ines -USA 2 1 %^(3)=2 .881[0 .39] % ^ ( 3 ) = 2 . 9 8 4 [ 0 . 3 B ] unknown 

Korea-USA 2 1 X^(3)=0.1S4[0.9B] % ^ ( 3 ) = l l . e 5 4 [ 0 . 0 0 ] » » P — ^ T 

* deno tes reject ion of t h e null hypothosL of non causal i ty 5% level o signiAcance 

Table 4.29: The Test Results of Granger non-causality of Trade and Financial Vari-
ables 

199 



C o u n t r y ' s G r a n g e r C a u s a l i t y 

C o u n t r y P a r t n e r P i r t s H y p o t h e s i s Second H y p o t h o s i a 
Causa l i t y 

Di rec t ion 

S i n g a p o r e 

T h a i l a n d % ^ ( 4 ) = 6 . 3 8 1 [ 0 . 2 4 ] % ^ ( 4 ) = 3 . 3 4 6 [ 0 . 5 0 ] u n k n o w n 

I n d o n e s i a M a l a y s i a % ^ ( 6 ) = i a . 3 9 1 [ 0 . 0 1 ] « % ^ ( G ) = 3 . 0 8 3 [ 0 . 5 4 ] T — ^ P 

P h i l i p p i n e s % ^ ( 7 ) = 9 . 2 4 5 [ 0 , 2 3 ] % ^ ( 7 ) = 5 . 7 6 3 [ 0 . 5 G ] u n k n o w n 

K o r e a %^(7 )=2( ] .112[0 .00 ]«» % ^ ( 7 ) = G . 5 4 5 [ 0 . 4 7 ] T — ^ F 

I n d o n e s i a % ^ ( 7 ) = 7 . 4 4 9 [ 0 . 3 8 ] % (7 )=10 .457[0 .16 ] u n k n o w n 

S i n g a p o r e % ^ ( 7 ) = 1 9 . 3 4 6 [ 0 . 0 0 ] ' " ' % (7)=21.7GO[0.00]** P < ^ T 

T h a i l a n d M a l a y s i a % ^ ( 7 ) = 1 0 . e 3 6 [ 0 . 1 5 ] % ^ ( 7 ) = 1 4 . 0 3 8 [ 0 . 0 B ] u n k n o w n 

Ph i l l i p ines % ^ ( 7 ) = 1 2 . 5 4 4 [ 0 , 0 8 ] % ^ ( 7 ) = 8 . 3 7 9 [ 0 . 4 8 ] u n k n o w n 

K o r e a % ^ ( 7 ) = 2 2 . 1 0 9 [ 0 . l ) 0 ] ' " % ^ ( 7 ) = 1 2 . 9 0 0 [ 0 . 0 7 ] T — ^ P 

I n d o n e s i a 

% ' ' ( 7 ) = 9 . 9 2 0 [ 0 . 1 9 ] T h a i l a n d % ' ' ( 7 ) = 9 . 9 2 0 [ 0 . 1 9 ] % ^ ( 7 ) = 1 2 . 0 8 4 [ 0 . 0 8 ] u n k o w n 

S i n g a p o r e M a l a y s i a % ^ ( 7 ) = 1 5 , 7 5 0 [ 0 . 0 2 ] * % (7 )=10 .608 [0 .15 ] T — P 

P h i l l i p i n e s % ^ ( 7 ) = 9 . 5 5 4 [ 0 . 2 1 ] % ^ ( 7 ) = 1 5 . 2 2 8 [ 0 . 0 a ] ' « F — ^ T 

K o r e a % ^ ( 7 ) = 2 9 . 2 1 5 [ 0 . 0 0 ] " % ^ ( 7 ) = 7 . 8 7 9 [ 0 . 3 4 ] T — ^ P 

I n d o n e s i a % (7)=11.174[0 .13] % ( 7 ) = 2 2 . 2 6 2 [ 0 . 0 0 ] " P — T 

T h a i l a n d % ^ ( 7 ) = 9 . 3 0 1 1 [ 0 . 2 3 ] % ^ ( 7 ) = 1 2 . 9 9 1 [ 0 . 0 7 ] u n k n o w n 

M a j a y a i a S i n g a p o r e % ^ ( 7 ) = e . 8 5 B 4 | 0 . 4 4 j % ^ ( 7 ) = B . 8 3 0 2 ; o . 2 8 j u n k n o w n 

P h i l l i p i n e s % ^ ( 7 ) = 7 . 3 7 0 8 [ 0 . 3 9 ] % ^ ( 7 ) = B . 9 9 7 3 [ 0 . 2 S ] u n k n o w n 

K o r e a % ^ ( 7 ) = 4 . 4 1 0 [ 0 . 7 3 ] % ^ ( 7 ) = 1 4 . 7 8 S [ 0 . 0 3 ] » F — ^ T 

I n d o n e s i a % (7)=21.421[0.00] i '* % ^ ( 7 ) = 3 3 . 0 3 3 [ 0 . 0 0 ] * » F < > T 

T h a i l a n d % ^ ( 7 ) = 1 9 . 3 5 3 | 0 . 0 0 ] " ( 7 )=25 .720 [0 .00 ] * * P < ^ T 

P h i l i p p i n e s S i n g a p o r e % ^ ( 7 ) = 1 2 . 5 7 3 [ 0 . 0 g ] % ^ ( 7 ) = 1 3 . 5 9 4 [ O . O S ] u n k n o w n 

Malays i a (7)=34.47G[0.00]«* % ^ ( 7 ) = 1 1 . 0 4 7 [ 0 . 1 3 ] T — ^ P 

Korea (7)=23 .956[0 .00] ' ' * % ( 7 ) = i e . 9 3 0 [ 0 . 0 2 ] * P ^ ^ T 

* denoteg re jec t ion of t h e null hypo thes i s of n o n causa l i t y )% level of s i g n i f i c a n c e 

Table 4.30: Granger Causality Test Results between Finance and Trade 
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C o u n t r y C o u n t r y ' s P a r t n e r 

Var iab le ' s a c r o n y m G r a n g e r C a u s a l i t y 

C o u n t r y C o u n t r y ' s P a r t n e r E x p o r t Ebcc.Rate E R - / ^ E X E R - / ^ E X 
Causa l i t y 

Di rec t ion 

I n d o n e s i a 

S i n g a p o r e 

T h a i l a n d 

M a l a y s i a 

P h i l i p p i n e s 

H p 

% (1)=0.2914[0.58] % ( l ) = 2 . 2 e i [ 0 . 1 3 ] 

% (1)=0.372[0 .54] % (1 )=0 .644[0 .42] 

% ^ ( 1 ) = 0 . 3 7 2 [ 0 . 5 4 ] % ^ ( 1 ) = 0 . G 4 4 8 [ 0 . 4 2 ] 

% (1)=0.295[0 .58] % ( l )=0.23a[0 . 62] 

% (1)=0.039[0.S«] % ( l ) = 1 . 3 7 2 [ 0 . 2 e j 

u n k n o w n 

u n k n o w n 

u n k n o w n 

u n k n o w n 

u n k n o w n 

T h a i l a n d 

I n d o n e s i a 

S i n g a p o r e 

MeJaysia 

P h i l l i p i n e s 

-
-
-

- K 

% ( l ) = 0 . e 3 6 [ 0 . 4 2 ] % (1)=0.02B[0.88] 

% (1)=0.608(0 ,43] % (1 )=0 .057[0 .81] 

% (1)=0.0228[0.8B] % (1)=0.0006[0 .8B] 

% (1)=0.194[0 .65] % ( 1 ) = 0 . 2 0 9 [ 0 . M ] 

% (1)=0.0190[0,B8] % (1 )=4 .22 [0 .03 ]* 

u n k n o w n 

u n k n o w n 

u n k n o w n 

u n k n o w n 

E R — E X 

S i n g a p o r e 

I n d o n e s i a 

T h a i l a n d 

M a l a y s i a 

P h i l l i p i o e s 

-
X - IE 
- m 
- m 
-

% ^ ( 1 ) = 4 . 2 9 [ 0 . 0 3 ] « % ^ ( 1 ) = 0 . 3 1 0 [ 0 . 5 7 ] 

% (1 )=0 .005[0 .94 | % (1 )=1 .406[0 .23 ] 

% (1)=0 .281[0 .60] % (1)=1.0B4[0 .29] 

% (1)=5.674[0 .01]« % (1)=8 .3B0[0 .00]** 

% ^ ( 1 ) = 0 . 3 8 B 4 [ 0 . S 3 ] % ^ ( 1 ) = 0 . 4 3 2 1 [ 0 . 5 1 ] 

E R — E X 

u n k n o w n 

u n k n o w n 

E R — E X 

u n k n o w n 

M a l a y s i a 

I n d o n e s i a 

T h a i l a n d 

S i n g a p o r e 

Ph i l l i p inos 

- ^ - ^ 
% ^ ( 1 ) = 2 . 5 2 B [ 0 . 1 1 ] % ^ ( l ) = 5 . g 2 1 [ 0 . 0 1 ] ' ' 

% (1)=1.144[0.2B] % (1 )=1 .472[0 .22 ] 

% ^ ( 1 ) = 1 . 6 1 2 [ 0 . 2 0 ] % ^ ( 1 ) = 0 . 8 0 S [ 0 . 3 6 ] 

% (1)=0.0331[0.8S] % (1 )=1 .188[0 .27 ] 

% (1 )=6 .072 |0 .01] ' ' % (1 )=0 .870[0 .35 ] 

E R — ^ E X 

u n k n o w n 

u n k n o w n 

u n k n o w n 

E R — E X 

P h i l i p p i n e s 

I n d o n e s i a 

T h a i l a n d 

S i n g a p o r e 

M a l a y s i a 

- ^ % (1)=0.76G6[0.38] % (1 )=2 .279[0 .13] 

% ^ ( 1 ) = 0 . 0 7 9 4 [ 0 . 7 7 ] % ^ ( 1 ) = 1 2 . 2 7 4 [ 0 . 0 0 ] " 

% ^ ( 1 ) = 3 . 1 0 2 [ 0 , 0 7 ] % ^ ( 1 ) = 3 . 0 3 8 [ 0 . 0 8 ] 

% ^ = 1 6 . 8 0 0 [ . 0 0 ] « * % = .1B194[ .8« ; 

% (1)=0.150[0 .89] % (1)=0.1B2[0 .66] 

u n k n o w n 

E R — E X 

u n k n o w n 

E R — E X 

u n k n o w n 

* d e n o t e s r e j ec t ion of t h o null h y p o t h e s i s of no -causa l i t y a t 5% level of s ign i f icance 

Table 4.31: Granger Causality Test Results between Bilateral Exports and Exchange 
Rate 
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Chapter 5 

Conclusion 

The three main chapters within this thesis form an empirical investigation on contar 

gion and its transmission channels in the Asian crises 1997-98. Since the last decade, 

the analysis of such crises has attracted a wide attention among academics, analysts, 

and pohcy makers. In the economic hterature, contagion refers to the presence of a 

crisis contingent transmission mechanism that would not exist in tranquil periods. 

However, investigating empirically the presence of contagion is difEcult: Grst, there 

is no single approach as to how we should conduct an empirical test for the presence 

of contagion. Second, every suggested approach has limitations. 

In a popular and simple approach, the presence of contagion ( i.e. a crisis-

contingent transmission mechanism ) in stock markets is detected by comparing cross 

country conditional correlations calculated from diSerent sub-samples. A significant 

increase in correlation duriug crisis periods is interpreted as evidence of the presence 

of contagion. Many researchers who investigated the presence of contagion using this 

approach reported that contagion was present. 
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Recently, many studies have shown that the conditional correlation test suEers 

from a serious methodological deGciency, particularly in a market exhibiting het-

eroskedasticity. With heteroskedasticity, there will be a bias toward a higher corre-

lation during a period of turmoil. A small number of studies provide an alternative 

solution to correct for this bias. A Grst approach is to construct a heteroskedasticity 

robust parameter stabihty test. In an apphcation to the data on stock market returns 

for emerging markets including East Asian countries, the results of the test show very 

little evidence of the presence of contagion in episodes of Gnancial crisis. However, it 

has been argued that where a sample haa been arbitrarily split into crisis/non crisis 

period, the heteroskedasticity test appears to have a low power of rejection. Further-

more, the method requires identi&cation assumptions that can sometimes be quite 

strong. 

A second alternative solution is to use the fuU sample but to split the sample into 

its crisis and non-crisis windows endogenously. Contrary to the heteroskedasticity 

test, the application of these tests for the presence of contagion in stock markets 

using Asian data shows that contagion was present. This solution offers a number of 

clear advantages over the previous one. 

We argued in Chapter 2 that since the method uses a structural model of interde-

pendence which consists of two markets, it may not fully capture all the characteristics 

of the crisis. The test used in the Chapter 2, therefore, uses the full sample but does 

not require the sample to be spht into crisis and non-crisis periods. The model also 

allows us to include all markets under investigation which is suitable in the situation 
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where Enancial crises spread to other countries at almost the same time. 

The adopted model is extended by using daUy nominal interest rate and stock 

market returns data. The Srst step in implementing this procedure is to estimate a 

YAR model representation of the return process in all markets under examination. 

Then, outliers are identified and the residuals are whitened by introducing dummies 

into the model. Based on a-priori economic knowledge, each outher is earmarked as 

originating in one particular country or as a common shock. If the dummies that are 

associated with idiosyncratic shocks are also significant in markets other than the 

one they originated in, this is interpreted as the presence of contagion. 

Using data on stock market prices and daily nominal interest rates from Indone-

sia, Malaysia, Thailand, Singapore, Korea, and Philippines, the results presented 

in Chapter 2 indicate that some empirical evidence to support the proposition that 

contagion was present in both interest rate and stock market data. 

In the adopted model used in Chapter 2, the transmission mechanism of interna-

tional shocks is measured by a set of dummy variables. Since such measurement has 

been the subject of criticism, we used this as a point of departure to extend the test. 

In the Chapter 3 in the thesis, we therefore, develop a new approach to test 

contagion where the transmission channel is measured by an error correction. The 

approach is based on the properties of a cointegrated VA.R. As shown analiticaUy in 

this Chapter that in a cointegrated system, the presence of cointegration determines 

the economy's response to transitory shocks. 
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A two stage approach wag followed where in the 6rst stage, all possible pairs 

of the series are examined in order to exploit the possibility of structural linkages 

between markets. The presence or absence of cointegration obtained from this stage, 

therefore, is an indication of whether there is a structural linkage between markets. 

The test is a conventional test for cointegration. The results obtained from the first 

step show that there is mixed evidence of pair-wise cointegration between markets 

over most of the period. 

In the second stage of the analysis, in each pair of countries (markets) found 

to be cointegrated from this first stage, two indicators, which are measures of the 

transmission mechanism ( a recursive maximum eigenvalue or A ) and an impulse 

response to transitory shocks (0:1/0:2 ) estimated. Under this framework, the 

recursive maximum eigenvalue is a measure of market comovement that can change 

over time due to either changes in the volatihty of underlying shocks (Z"^ ) or 

to changes in ( Oi/ag), which may be interpreted as changes in the transmission 

mechanism, showing that contagion was present. 

Using data from stock market, daily nominal interest rate, deposit rate and money 

markets interest rates, the results presented in Chapter 3 show considerable insta-

bihty in the period shortly before and during the Asian crisis. This is interpreted aa 

evidence of the presence of contagion. Overall, the results presented in Chapters 2 

and 3 suggest that contagion wag present during the Asian crisis 1997-98. 

While the present contagion is clearly found in these studies, it is still unclear 

what underlying factors drives its presence. Chapter 4 aims at addressing this issue 
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particularly exploring whether trade or Enance variables are the main transmission 

channels that are responsible for spreading a shock across countries. 

Theoretically, a shock occurring in one country can be spread to another country 

mainly through two mechanisms : a competitive devaluation or Gnancial links. How-

ever, the validity of the competitive devaluation view has recently been questioned 

since bilateral trade linkages between Indonesia, Malaysia, Thailand, Korea, and the 

Philippines are not very striking. 

We argued in the Chapter 4 that a group of crisis countries in the South East Asia 

(Indonesia, Malaysia, Thailand, Korea, and the Phihppines) have historical relation-

ships in trading and/or Snancial markets with the USA and Japan. In this case, the 

validity of competitive devaluation theory, particularly the argument that one coun-

try's devaluation may have indirect eSects on export sales from other countries that 

compete in the same market may still be vahd. In terms of the channels through 

which shocks are transmitted internationally, it is very hkely that both trade and 

Enance channels are important in transmitting international disturbances. Chapter 

4 therefore, set out to test the validity of this argument. 

In the literature, there are a number of empirical studies examining the validity 

of the theory. These studies generally concentrate on using cross-sectional data and 

deSning contagion in terms of probability. In order to identify the variables respon-

sible for the international transmission of the shocks, the Brst step is to construct 

indicators measuring the trade hnks (i.e. direct bilateral-trade trade and or competi-

tion in the third market, cross-market hedging), and financial links (i.e an indicator 
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that measures the role of common creditor). The trade and Bnancial indicators are 

treated as independent variables. The second step is to use a probit/panel probit 

regression where the dependent variable takes on two values (1 and 0). This value 

rejects the probability that a country will suffer crisis given that another country 

(ground zero) experiences a crisis. Under this approach, the relative importance of 

the transmission channels of international shocks can be seen by looking at the signif-

icance of the coeSicients of Gnancial and trade indicators in the probit/panel probit 

regression. In general, the results of these studies suggest that there is mixed evi-

dence. However, in the situation where both trade and Gnancial variables are highly 

correlated, the relative importance of the the role of the transmission channels is 

difficult to distinguish. 

Chapter 4 concentrates on investigating the international transmission of shocks 

between a group of countries in the East Asian region (Indonesia, Malaysia, Thailand, 

Korea, and the Philippines, and Singapore) and the USA and Japan. 

The model outlined in Chapter 4 takes a different approach from the existing 

literature in detecting the relative importance of transmission channels and is based 

on time series data. In this case four variables, namely, direct bilateral trade, indirect 

trade, interest rates and exchange rates are analysed within a cointegrated VAR 

framework. The first two variables are a measure of trade links, while others measure 

Gnancial links. The empirical analysis is conducted using the Johansen method of 

coiutegration. The relative importance of the transmission channels is detected by 

looking at which of these variables responds to the disequilibrium ( weak exogeneity 
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condition in the cointegrated system). The rejection of the null hypothesis that 

trade variables are weakly exogenous in the cointegrated system suggests that trade 

variables are important in channelling shocks. 

The results presented in Chapter 4 indicate that there is mixed evidence of which 

transmission chaimel is more dominant in spreading international shocks. While the 

dominance of imancial variables in inf uencing trade variables in the Asian market is 

clearly apparent in case of Singapore-Japan, PhiHipines-Japan and Korea-US, causal-

ity in two directions is also found in the pairs of observations between the USA and 

Thailand and the USA and Malaysia, and the direction of causality in a number of 

cases remains unclear. The dlBiculty in detecting this direction of causality is very 

likely due to the limited amount of bilateral trade among countries within the Asian 

country and/or due to the fact that the institutional structure in Asian emerging 

markets is stiU limited in term of market size and liquidity. 
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