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Abstract

This paper analyses the relationship between exchange rates and stock prices for four East Asian countries namely, Indonesia, Malaysia, Philippines, and Thailand, and thereby analyses the recent financial crisis in East Asian countries and its influence on stock price indices.  Using monthly data this study also investigates the long-run relationship between the above-mentioned variables using cointegration and error correction model (ECM).  The data set was divided into two timeframes due to structural break associated with the July 1997 currency crisis in East Asian countries.  Our results indicate that exchange rates and stock prices are cointegrated over the entire period only for Thailand but cointegrated for all the countries during the pre-currency crisis period and post-currency crisis period for all the countries except Indonesia.  Using ECM and standard Granger Causality tests, we found bi-directional causality for Indonesia and Malaysia and no causality for Philippines and Thailand over the entire period between these two financial variables.  However, our two-time-period analysis showed that exchange rates Granger caused stock prices in Indonesia and stock prices led currency market in Thailand during and after the currency crisis period whereas a bi-directional causality was detected for Malaysia and Philippines over both pre-crisis and post-crisis periods.  
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Introduction
The ‘alleged’ strong association between the movements in exchange rate and stock prices has long been an unresolved issue in the financial economics literature.  Lately, the Asian financial crisis of 1997-98 has considerably invigorated the debate.  The objective of this paper is to inform this debate by investigating whether there is any causal relationship between exchange rates and stock prices in four emerging East Asian countries, namely, Indonesia, Malaysia, Philippines and Thailand as the depreciation of domestic currencies roamed hand in hand with falling stock prices in these countries during the East Asian financial crisis.  
Asian currency crisis was triggered off from Thailand in July 1997 and spread across the East Asian countries including Hong Kong, South Korea and Japan.  By mid-1998, most of the economies in the region were in crisis of a similar nature impacting both real and financial sectors of these economies.  During this crisis, the emerging markets in the region experienced the turmoil both in currency and stock markets in terms of the drastic depreciation of exchange rates and significant fall in stock prices.  However, the degree of severity of this currency and stock price meltdown varied substantially across East Asia.  In July 1997, Thai Bath fell by 25 percent, Philippines’ Peso by 13 per cent, Indonesian Rupiah by 5.7 per cent, and Malaysian Ringgit by 4.4 per cent compared to the previous month’s rates against U.S. dollar.  Between July and mid November 1997, Bath depreciated by 57 per cent followed by Rupiah by 42 per cent.  During the same period, Ringgit lost 31.4 per cent of its value and Peso lost 27.9 per cent of its value.  Indonesian stock market experienced the largest price fall of 40.3 per cent, followed by Malaysia with 37.2 per cent fall, Philippines with 34.5 per cent, and Thailand with 13.4 per cent during the same period (Granger et al. 1998).  
By October 1997, the financial crisis assumed a global dimension, especially impacting on the more stable and larger economies of East Asia.  The fall in Japan, Korea and Hong Kong stock prices ranged from 25 per cent to 35 per cent over the same period.  As a consequence, the fourth largest financial corporation in Japan, Yamaichi, declared bankruptcy in 24th November 1997.  Nikkei Index dived down 854 points, Hang Seng Index 1438 points and Dow Jones Industrial Averages also dropped down 554 points before the end of the year (Granger et al. 1998).

From the dawn of 1990s, East Asian countries confronted by massive movements of financial asset prices.  Recent research has concluded that the Asian crisis was triggered by several factors, including rapid globalisation and deregulation and liberalisation of financial markets in this region.  As a result, subsequent large volume of capital inflow, which accounted for US$29.4 billion in 1996 (Yang, 2002), misalignment of macroeconomic fundamentals such as huge unsustainable current account deficits, lack of transparency in financial market and poor corporate governance, all made their way of contributing to this crisis in literature. Most recent literature on the issue emphasises that the regional turmoil was due to vast flow of cross-broader portfolio investment and the ‘contagion’ effect of drastic depreciation of currency values contrary to traditional views that currency crisis originates due to large current account deficits in the balance of payments of these countries.  

Therefore, the focus of this paper is to investigate whether the currency depreciation of these countries led to stock market plunge or vice versa.  This study also attempts to reveal the long-run dynamics between exchange rate and stock market of these countries and draws some policy prescriptions.  If exchange rate is the ‘leading factor’ for stock market activities, then implementation of sound exchange rate policy can prevent the adverse effect on stock market.  In contrast, if stock prices ‘cause’ exchange rate crisis, then policies to stabilising stock market ought to be in place to prevent exchange rate crisis.  Moreover, proper diagnosis of the crisis and prudent management of exchange rate regime and financial market will bring stability of these two very important markets and would be conducive to attract foreign direct as well as portfolio investment into these countries. 

The structure of the paper is as follows:  Section II reviews the literature linking the relationship between exchange rate and stock market performance; Section III describes the methodology and data used in this study; Section IV presents the empirical results and Sections V concludes the paper with the summary of major findings.

II
Literature Review

A number of hypotheses are advanced to support the existence of a causal relationship between exchange rates and stock prices.  For instance, the portfolio balance model indicates a negative relationship between exchange rates and stock prices and in this model causality runs from stock prices to exchange rates.  Increased stock returns due to higher stock prices increases the demand for money and in turn increases interest rates.  As foreign capitals are attracted by higher domestic interest rates, the domestic currency value appreciates.  Thus, rising stock prices appreciate the exchange rate.  The reverse will occur when falling stock prices reduces the wealth of companies and demand for stocks.  The resultant lower demand for money and interest rate cause capital flight as investors withdraw their capital.  This capital outflow reduces the demand for local currency in the exchange market and depreciates the currency value.

A counter relationship between exchange rate and stock prices is postulated by traditional economic analysis.  From microeconomic view point the causality may run from exchange rate to stock market performance as depreciation of currency increases sales volume and profit of a company, the demand for and prices of stock of the company rise.  The macroeconomic analysis explains the similar relationship between exchange rate and stock prices.  Depreciation of exchange rate enhances the international competitiveness of a country, increases sales and profit volumes, increases the demand for and prices of stocks.  Thus both micro and macro economic analysis postulates a positive relationship between exchange rate and stock prices and exchange rate being the ‘leading factor’ influencing the stock prices of a country.  

The asset market approach, at other extreme, indicates no relationship at all between exchange rate and stock prices as it treats exchange rate as an essential part of the price of an asset in terms of foreign currency.  The major factors or announcements that change current exchange rate may not be the same for future exchange rate movements (i.e., currently exchange rate movement may be affected by export performance of a country, but in some future year exchange rate may be affected by some sudden supply shock, political events, productivity loss, war, stock market crash, hyper inflation or by other policy variables).  Thus there should not be any causal relationship between these two variables (Muhammad and Rasheed, 2003).  
In keeping with the theoretical mixed supports for the causal relationship between exchange rate and stock prices, the empirical evidences of the relationship are also mixed and far from conclusive.  The empirical validation for the relationship between exchange rate movements and stock market performance has been well documented over the last two decades.  However, most of the studies are conducted using data from developed countries with very little focus on emerging markets of developing countries.  

The pioneering study conducted by Franck and Young (1972) using six different exchange rates did not find any causal relationship between exchange rate and stock prices.  Aggarwal (1981) found a significant positive correlation, whereas Soenen and Hennigan (1988) significant negative relationship between these two variables while working with US data.  However, Soenen and Aggarwal (1989) reported mixed results for different industrilised countries. More recent empirical studies for the US economy have failed to find any significant relationship between exchange rate and stock returns both in terms of real economy or portfolio stock return (Bartov and Bodnar, 1994, Bahmani-Oslooee and Sohrabian, 1992, Jorion, 1990).  Bodnar and Gentry (1993) and He and Ng (1998) conducted empirical tests for Japan and Canada and found only a very weak or no exposure of exchange rate to stock prices.  However, Chamberlain et al. (1997) found U.S. banking stocks are quite sensitive to the exchange rate movements whereas exchange rate does not have any significant effect on Japanese banking sector.  Griffin and Stulz (2001) also found a negligible impact of exchange rate movements on the stock price indices across the world.  Using Portfolio Balance model and data from industrialised countries, Smith (1992) found stock market being the leading factor influencing the exchange rates of Germany, Japan and the U.S.  The study indicates the equity values has far more significant effect on exchange rate than stock of money and bond and suggesting the inclusion of equity as one of the major factors in Portfolio Balance model as a determinant of exchange rate.

As for the developing countries, Abdalla and Murinde (1997) support the traditional economic views and indicate the causality running from exchange rate to stock prices while working with four Asian countries, namely, India, Pakistan, Philippines and South Korea.  In contrast, Ayayi and Mougoue (1997) documented a reverse causation.  Bahmani-Oskooee and Sohrabian (1992) found no long-run relationship between these two financial variables using cointegration and Granger causality test.  However, they reported a short run causal relationship running from exchange rate to stock prices of India, Pakistan and South Korea, which is consistent with findings of the study conducted by Aggarwal (1981).   

Among the major models incorporating the currency crisis and stock prices, employing ‘signals’ approach, Kaminsky and Reinhart (1996) and Kaminsky et al. (1998) found that stock markets are to be the ‘leading factor’ and best predictor of currency crises in the recent past with an average lead time of 14 months in advance of the currency crisis.  In contrast, referring to the Asian crisis, Granger et al. (1998) assert that the bi-directional causality between these two variables is a short-term phenomenon occurring within days in Malaysia, Philippines, Indonesia and South Korea.  They also found that the exchange rate was the leading factor in predicting the performance of the stock market for Hong Kong, Thailand, Singapore and Japan.  

Several studies adopted the ‘contagion’ approach to explain the relationship between these two variables.  For instance, Fratzscher (1998) states that stock markets are the primary source of contagion.  The more integrated the financial systems, the faster would be the transmission of currency crisis via financial markets of the respective countries.  While investigating the source of contagion of East Asian currency crisis, Broome and Morley (2000) found with 70 per cent accuracy that the origins of the currency crisis were the more powerful in the stock market of Hong Kong rather than in small domestic stock markets in other East Asian countries. 

The above discussion illustrates that there is no theoretical or empirical consensus on the direction and the sign of the relationship between exchange rate and stock price.  This paper attempts to provide new empirical evidence identifying the significance of exchange rate movement on the stock indices and vice versa using data from four East Asian countries over 1990 to 2003.  These countries have been selected since the economic suffering of the countries were most severe during and after the onset of currency crisis as measured by the magnitude of currency depreciation and share market plunge.

III
Methodology

This study investigates the dynamic causal relationship between exchange rates and stock prices of Indonesia, Malaysia, Philippines and Thailand using cointegration method and Granger Causality test.  If the above-mentioned financial variables are consistently and significantly reflected by one another in the long run, then these variables should be cointegrated.  If the variables are not cointegrated in the long run, then we may conclude that the stock market activities are independent of exchange rate movements in the long run and vice versa.

Macroeconomic time series used in this study may possess unit roots as indicated by the substantial evidence in literature in time series analysis.  These time series tend to exhibit either a stochastic or deterministic trend and their mean, variance and covariance are time variant and thus are non-stationary.  Since the presence of non-stationary variables in the estimation process may yield spurious result, we begin with the unit root test for the variables under study using Augmented Dickey Fuller (ADF) and Phillips-Perron (PP) test as a prerequisite of the cointegration analysis. 

We test both exchange rate (ER) and stock price (SP) series in their levels and in their first difference.  First we used Augmented Dickey Fuller test (Dickey and Fuller, 1979, 1981) with and without a deterministic time trend to test the presence of unit roots of the variables. The latter allows for higher autocorrelation in residuals.  We consider an equation of ADF test as follows:
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where e1t is white noise.  The null hypothesis is Ho:  
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= 1, then the series possess unit root property or is an I(1) process.  If the calculated ADF statistics are less than their tabulated critical values, then one fails to reject Ho and accept that the series are non-stationary or they are not integrated of order zero.

However, the ADF tests are unable to discriminate well between non-stationary and stationary series with a higher degree of autoregression. The ADF tests may also incorrectly indicate the presence of unit root in the case of a structural break in the series (Culver and Papell, 1997).  

Therefore, we perform the Phillips-Perron (PP) test (Phillips and Perron, 1988).  The PP test has an added advantage over the ADF test as it gives robust estimates when the series has serial correlation and time dependent heteroscedsticity, and there is a structural break.  For the PP test we estimate equation (ii).
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In both equations (i) and (ii), ( is the first difference operator and e1t and e2t are covariance stationary random error terms. The lag length n is determined by the Akaike's information Criteria (AIC) (Akaike, 1973) to ensure serially uncorrelated residuals and lag m (for PP test) is decided as per Newley-West’s (Newley and West, 1987) suggestions. 

If the data series are found to be stationary, i.e., if they are I(0) process, one may claim that the variables are cointegrated.  If the underlying series are not stationary, then one has to transform the series into stationary series by taking the first difference of the series.  However, if the I(1) process becomes cointegrated, a lagged-value of the cointegration relation (i.e., error correction term) should be included as an additional explanatory variable in the model (Engle and Granger, 1987) to test causality between the two variables.

Once the stationarity of the data series is established, one may adopt the Vector Auturegressive (VAR) model and/or standard Granger Causality test to test the direction of causality of the variables
.
If cointegration exists between two variables, exchange rates (ER) and stock prices (SP), then an error correction term is required to be included in the equation to test the Granger causality between exchange rate and stock prices as follows:
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where i is a positive integer, i = 0, 1,……,k, ( is the first difference operator and (t and (t are white noise residual that follows the stationary process when two variables are integrated of order one.  ECTt-1s are the lagged residuals obtained form the long-run cointegrating relationship between the ERt and SPt and (1 and (2 denote speeds of adjustment.  Existence of the cointegration indicates causality among a set of economic variables.  Accepting the null hypothesis Ho: (1 = (2 =… … = (k = 0 and (1 = 0, indicates that the change in exchange rates does not Granger cause stock market performance and accepting the null hypothesis Ho: (1 = (2 =… … = (k = 0 and (2 = 0, indicates that changes in stock prices do not ‘Granger cause’ changes in exchange rates.  Therefore, if the (i’s and (i’s are jointly significant or (i’s are statistically significant, then one can conclude that the exchange rates are Granger causing the stock prices or vice versa (Ratanapakorn and Sharma, 2002).  However, if ERt and SPt were not cointegrated, then the error correction term would be absent from the above equations.

If the variables are not cointegrated, i.e., there is no long-run relationship between exchange rates and stock prices, and then standard Granger Causality can be applied to detect the causal relations between the stationary variables by following equations:
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Failing to reject the null hypothesis Ho: (1 = (2 =… … = (k = 0, implies that changes in exchange rates do not ‘Granger cause’ changes in stock prices and accepting the null hypothesis Ho: (1 = (2 =… … = (k = 0, indicates that changes in stock prices do not ‘Granger cause’ changes in exchange rates.  

IV
Data and Empirical result

The monthly data, bilateral nominal exchange rates of the four countries with U.S. dollar and Jakarta Composite (JKSE) for Indonesia, KLSE Composite (KLSE) for Malaysia, PSE Composite (PSI) for Philippines, and SEI (SETI) for Thailand stock price indices, are used for this study. Data set are obtained from the International Financial Statistics (from IMF) and Yahoo Finance database.  We have the observations over 20 years from January 1990 to January 2003.  Given that there exists a distinct structural break in July/August 1997 due to the occurance of currency crisis in East Asian countries, we use cointegration test for the entire period between 1990-2003 and separately for 1990 to June 1997 and between July 1997 and 2003 to investigate effect of currency crisis on the stock prices before and after the event had taken place.

We found that both exchange rate and stock price series for Thailand, Malaysia, Indonesia and Philippines possess unit roots and are non-stationary in levels (Indonesian stock prices are stationary in the level at 10 per cent confidence level using ADF test, whereas Philippine stock prices are stationary at 5 per cent level using PP test).  However, ADF and PP test show that the two series may become stationary having taken their first difference implying that we can apply cointegration tests to examine the long-run relationship of the variables.  The results of ADF and PP tests for the possible existence of unit roots in data series are presented in Table 1A and 1B.  

Insert Table 1A and 1B Here
There are several techniques for testing and estimating the cointegrating relationships in the literature.  One of these techniques is Johansen (1988, 1991) and Johansen and Juselius (1990) maximum likelihood test procedure.  This procedure is considered to be one of the most efficient as it tests for the existence of a third cointegrating vector.  This procedure gives two likelihood ratio tests for the number of cointegrating vectors: (1) the ‘maximal eigen value test’, which tests the null hypothesis that there are at least r cointergration vectors, as against the alternative that there are r+1, and (2) the ‘trace-test’, where the alternative hypothesis is that the number of cointegrating vectors is equal to or less than r+1.

We conduct Johansen cointegration method (maximum likelihood ratio test and trace test) to investigate the long run association between stock price index and exchange rate.   According to the results of Johansen's tests presented in Table 2, there exists no long run relationship between exchange rates and stock prices for the full period under study for all of the countries except Thailand.  This result is consistent with Granger et al. (1998) as they also fail to reject the null hypothesis of no cointegration between the variables for all the countries under study except for Thailand.   However, the exchange rates and stock prices are cointegrated for pre-currency crisis and post-currency crisis period for all the countries except for Indonesia.  We used lag length of six (6) for cointegration tests according to Akaike Information Criterion (AIC).

InsertTable 2 Here
Error Correction Models of equations (iii) and (iv) are employed for Thailand, Malaysia and Philippines to detect whether exchange rate has significantly impacted upon the stock market performances of these above mentioned countries during pre-crisis and post-crisis periods.  We used standard Granger Causality test for Indonesia for all three periods and for Malaysia and Philippines only for 1990M1 to 2003M1 period, as there exists no long run association between the two financial variables.  
Table 3A HERE 

Tables 3A and 3B report the results of causality tests for variables when they are integrated over the period and indicate long-run relationship between them.  

Our results indicate a bi-directional causality between exchange rates and stock prices for Malaysia and Philippines over the pre-crisis period of 1990M1 to 1997M6, which is consistent with the results of Granger et al. (1998) as they found bi-directional causality between these two variables for Malaysia and Philippines.  However, a uni-directional causality from stock prices to exchange rates for Thailand over the entire period under study as well as for the pre-crisis period was detected.  This result is consistent with the studies conducted by Ayayi and Mougoue (1997) and Kaminsky et al. (1998), which also found that stock prices lead exchange rates.   This results further evidence that large capital flight from the stock markets of Thailand may have contributed to the depreciation of the domestic currency.

Table 3B HERE 

While examining post-crisis causality between the variables using ECM, we found that the results remain the same for Malaysia and Philippines and exhibits a bi-directional causality between the variables also in the pre-crisis period.  This outcome is consistent with the results of Ramasamy and Yeung (2001).  However, a uni-directional causality is evidenced for Thailand from stock prices to exchange rates, which reconfirms the results of Ramasamy and Yeung (2001) and Nagayasu (2001) finding stock prices lead exchange rates of Thailand.  

We used standard Granger Causality test for Indonesia, as there exists no cointegrating vector and long run association between the two financial variables.  Our findings are consistent with the studies by Granger et al. (1998), Abdalla and Murinde (1997) and Bahmani-Oskooee and Sohrabian (1992).  Their studies also found no long-run relationship between exchange rate and stock prices.
Insert Table 4 HERE 

During the entire period of 1990 to 2003, our results presented in the Table 4 indicate that there exists a bi-directional causality between exchange rates and stock prices (given the lag length of 12), which is consistent with the results of Granger et al. (1998).  However, there exists no causality between these two variables in short term (lag 6 or less).  Our results are in contrast with the findings of Bahmani-Oskooee and Sohrabian (1992), and Granger et al. (1998) as they found a short run causality between the two variables.  The most probable reason for this contrast can be that of Bahmani-Oskooee and Sohrabian (1992) examined the causal relationship between real rather than nominal exchange rate with stock prices, whereas Granger et al. (1998) employed high frequency data and different lag length
 instead of monthly data used by this study.  

While examining pre-crisis and post-crisis causality between the variables for Indonesia, we found that there exists no causality during pre-crisis period (1990M2 and 1997M1) but exchange rate Granger causes stock prices during and after the East Asian currency crisis (1997M7 to 2003M1).  Our findings support the traditional analysis of the relationship between exchange rates and stock prices with causality running from exchange rate to stock prices.  Results are consistent with empirical findings of Abdalla and Murinde (1997) and Granger et al. (1998).
TABLE 5 HERE

Table 5 presents the results of standard causality test for Malaysia and Philippines for the entire period under study and reports a bi-directional causality between the variables for Malaysia and no causality for Philippines. 

V
Conclusion

This study attempts to provide further empirical evidence on the long-run dynamic and causal relationship between exchange rates and stock prices of four East Asian countries before and after the financial crisis of East Asia in late 1990s.  

Our study found no long-run relationship between the variables over the entire period for all the countries except Thailand.  However, the existence of cointegration is detected for all the countries except Indonesia when we divide the data set into pre- and post-currency crisis periods.  Thus, we employ standard Granger Causality test as well as the cointegration method to test the causality between these two financial variables for the countries under study.  Using cointegration ECM model, our results reveal that during the pre-crisis period a bi-directional causality existed for Malaysia and Philippines and a uni-directional causality for Thailand between exchange rates and stock prices.  Our findings remain the same for the post-crisis period indicating a feedback interaction between these two markets for Malaysia and Philippines whereas stock price leads the foreign exchange market in Thailand.  However, using standard Granger causality test our study found a uni-directional causality from exchange rates to stock market for Indonesia during and after the currency crisis period indicating currency depreciation led the plunge in Indonesian stock market during the Asian currency crisis.  Hence, the results seem to lend conditional support to the portfolio model and/or traditional textbook economic model. 

We have chosen lag 6 and lag 12 for Cointegration and standard Granger Causality tests respectively and found that the tests are sensitive to the choice of lag order.  We have considered a longer time period than other recent studies on the issue, which enables us to compare the relationship between exchange rates and stock price during the pre-currency crisis period as well as the post-currency crisis period and its impacts on the subsequent period.  However, use of high frequency data series (daily or weekly) may improve the significance of our empirical study.

Policy implications based on the results presented in the paper are as follows: In countries like Thailand where stock market is the ‘leading’ market, pursuing policies to strengthen financial market transparency and accountability in the countries, can prevent volatility in the stock prices as well as the erratic movement of the currency value in the foreign exchange market.  On the contrary, in countries like Indonesia in which exchange rates lead the stock market, a prudent exchange rate policy combined with a slow capital account liberalisation and controlled short-term capital flows as well as policies addressing the macroeconomic fundamentals, and applied in a timely and orderly fashion, would help lessen the volatility of stock prices, especially during a financial market turmoil.    
This paper analyses the dynamic causal relationship between exchange rates and stock prices for four East Asian countries namely, Indonesia, Malaysia, Philippines, and Thailand, and thereby analyses the recent financial crisis in East Asian countries and its influence on stock price indices.
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Table 1A: ADF Test for Unit Roots  (lag 4)
__________________________________________________________________________________
Variables


Level



1st difference





C

C & T


C

C & T

Indonesia


ER

-
-0.90

-2.23


-5.56*

-5.55*


SP


-2.72*** 
-2.91***

-5.93*

-5.89*

Malaysia 


ER

-
-1.06

-2.11


-5.26*

-5.25*


SP


-1.89
 
-1.85


-5.87*

-5.89*

Philippines


ER

-
-0.10

-2.00


-5.55

-5.62*


SP


-1.39
 
-1.75


-6.58*

-6.71*

Thailand


ER

-
-0.94

-2.69


-5.31*

-5.31*


SP


-1.89
 
-1.50


-6.77*

-6.74*

-------------------------------------------------------------------------------------------------------

Notes: *, ** and *** indicate significant at 1%, 5% and 10% levels respectively. The lag length is determined by AIC. C = constant, C & T= constant and trend

Table 1B:  PP Test for Unit Root  (lag 4)

__________________________________________________________________________________
__________________________________________________________________________________
Variables


Level



1st difference





C

C & T


C

C & T

Indonesia


ER


-1.14

-2.75(4)

-12.07*
-12.03*


SP


-2.82***
-2.97(4)

-10.69*
-10.66*

Malaysia 


ER


-1.13

-2.33


-13.26*
-13.22*


SP


-2.05
 
-2.00


-12.17*
-12.16*

Philippines


ER


-0.09

-1.87


-12.19

-12.22*


SP


-3.24**
 -3.55**

-18.79*
-18.91*

Thailand


ER


-1.09

-3.02


-11.27*
-11.23*


SP


-1.20
 
-1.84


-11.90*
-11.88*

-------------------------------------------------------------------------------------------------------

Notes: *, ** and *** indicate significant at 1%, 5% and 10% levels respectively.  The lag length is determined by AIC. C = constant, C & T= constant and trend

 Table 2: Johansen’s Maximum Likelihood Procedure 

Cointegration LR test based on maximum eigenvalue of the stochastic matrix lnSP and  lnER.

Country

Time frame
Eigenvalue
Null 
Alternative  (max

(trace

Indonesia
90 M1 to 03 M1
0.0652

k   = 0
k = 1
      10.18
16.53

VAR (6)



0.0412

k (= 1
k = 2
      6.35

6.35

90 M1 to97 M6
0.1101

k   = 0
k = 1
      9.80

15.13

VAR (6)



0.0616

k (= 1
k = 2
      5.33

5.33

97 M7 to03 M1
0.2027

k   = 0
k = 1
      15.18
22.05

VAR (6)



0.0974

k (= 1
k = 2
      6.87

6.87

Malaysia
90 M1 to 03 M1
0.0489

k   = 0
k = 1
      7.57

11.64

VAR (6)



0.0266

k (= 1
k = 2
      4.07

4.07

90 M1 to97 M6
0.2490

k   = 0
k = 1
      24.05*
26.62*

VAR (6)



0.0300

k (= 1
k = 2
      2.57

2.57

97 M7 to03 M1
0.3346

k   = 0
k = 1
      27.30*
31.53*

VAR (6)



0.0613

k (= 1
k = 2
      4.24

4.24

Philippines
90 M1 to 03 M1
0.0738

k   = 0
k = 1
      11.58
15.80

VAR (6)



0.0276

k (= 1
k = 2
        4.23
  4.23

90 M1 to97 M6
0.2751

k   = 0
k = 1
      27.02*
30.55*

VAR (6)



0.0412

k (= 1
k = 2
       3.53

   3.53

97 M7 to03 M1
0.3886

k   = 0
k = 1
      32.97*
36.43*

VAR (6)



0.0504

k (= 1
k = 2
        3.47
  3.47

Thailand
90 M1 to 03 M1
0.1512

k   = 0
k = 1
      24.75*
26.86**

VAR (6)



0.0139

k (= 1
k = 2
        2.11
  2.11

90 M1 to97 M6
0.2119

k   = 0
k = 1
      20.01**
23.53***

VAR (6)



0.0411

k (= 1
k = 2
        3.52
   3.52

97 M7 to03 M1
0.4989

k   = 0
k = 1
      46.30*
55.65*

VAR (6)


0.1303

k (= 1
k = 2
        9.36
  9.36

______________________________________________________________________________

Notes: *, ** and *** indicate significant at 1%, 5% and 10% levels respectively


Table 3A:  Cointegration test for causality:  Pre Currency Crisis Period
_______________________________________________________________________________

Time frame



Variables

Countries


lnSP

lnER

t

ECM


------------------------------------------------------------------------------------------------------------------------

Malaysia(
1990 M1 to 1997 M6

1.00

-2.83

-0.0134

-0.2013*




(0.9818)(
 (0.0009) (
  (-4.10)(
Philippines(
1990 M1 to 1997 M6

1.00

-8.32

-0.0016

-0.0728*




(3.71) (

 (0.0040) (
  (-1.93)(
Thailand

1990 M1 to 2003 M1

1.00

5.41

-0.0318

-0.0321




(0.8899) (
 (0.0040) (
  (0.2039)(
1990 M1 to 1997 M6

1.00

-8.98

-0.0026

-0.0502




(3.13) (

 (0.0035) (
  (0.09825)(
_______________________________________________________________________________

Time frame



Variables

Countries


lnER

lnSP

t

ECM


------------------------------------------------------------------------------------------------------------------------

Malaysia(
1990 M1 to 1997 M6

1.00

-0.3525

-0.0047

0.3877**



(1.22) (

 (0.0016) (
  (2.05)(
Philippines(
1990 M1 to 1997 M6

1.00

-0.1202

0.0002

-0.0403*




(0.0536) (
 (0.0005) (
  (4.91)(
Thailand

1990 M1 to 2003 M1

1.00

-0.1847

-0.0026

-0.2424*




(0.0304) (
 (0.0004) (
  (4.92)(
1990 M1 to 1997 M6

1.00

-0.1114

-0.0003

0.0259*




(0.0395) (
 (0.0005) (
  (4.39)(
---------------------------------------------------------------------------------------------------------------------

Notes: *, ** and *** indicate significant at 1%, 5% and 10% levels respectively

Figures within the brackets represent the t – statistics 

( We have conducted standard Granger Causality test for the period 1990M1 to 2003M1 as the variables (exchange rate and stock price) are found to be not cointegrated.

( t-statistics of the ECM` are reported inside the brackets.

( standard errors of the explanatory variables are reported inside the bracket.

___________________________________________________________________________________

Table 3B:  Cointegration test for causality:  Post-Currency Crisis Period
_______________________________________________________________________________

Time frame



Variables

Countries


lnSP

lnER

t

ECM


------------------------------------------------------------------------------------------------------------------------

Malaysia

1997 M7 to 2003 M1

1.00

309.09

-0.4107

-0.0012**



(10188.90) (
 (13.41) (
  (-2.57)(
Philippines

1997 M7 to 2003 M1

1.00

13.27

-0.0543

-0.2856*



(6.36) (

 (0.0308) (
  (-4.14)(
Thailand

1997 M7 to 2003 M1

1.00

11.41

-0.0160

-0.0009




(8.29) (

 (0.0154) (
  (0.0415)(
________________________________________________________________________________

_______________________________________________________________________________

Time frame



Variables

Countries


lnER

lnSP

t

ECM


------------------------------------------------------------------------------------------------------------------------

Malaysia

1997 M7 to 2003 M1

1.00

-0.0032

-0.0013

0.0008*



(0.1066) (
 (0.0009) (
  (5.18)(
Philippines

1997 M7 to 2003 M1

1.00

0.0754

-0.0041

-0.6998***



(0.0361) (
 (0.0007) (
  (-1.78)(
Thailand

1997 M7 to 2003 M1

1.00

0.0877

-0.0014

-0.0461*




(0.0637) (
 (0.0005) (
  (-7.30)(
---------------------------------------------------------------------------------------------------------------------

Notes: *, ** and *** indicate significant at 1%, 5% and 10% levels respectively

Figures within the brackets represent the t – statistics 

( t-statistics of the ECM are reported inside the brackets.

( standard errors of the explanatory variables are reported inside the bracket.

___________________________________________________________________________________

Table 4:  Granger Causality Relations between Exchange Rates and Stock Prices for Indonesia

	
	Time Frame
	F-Values (lag 6)
	P-Values (lag 6)
	F-Values (lag 12)
	P-Values (lag 12)

	Causality
	1990 M1 to 03 M1
	
	
	
	Bi-directional

	ER(SP

	
	1.70 (no)
	0.13 (no)
	2.75 (yes)*
	0.00 (yes)

	SP(ER


	
	1.45(no)
	0.20 (no)
	1.74 (yes)***
	0.07 (yes)

	Pre-Currency Crisis
	1990 M2 to 97 M1
	
	
	
	No Causality

	ER(SP

	
	0.81 (no)
	0.50 (no) 
	0.53 (no)
	0.88 (no)

	SP(ER


	
	1.08 (no)
	0.38 (no)
	1.04 (no)
	0.43 (no)

	Post-Currency Crisis
	1997 M7 to 03 M1
	
	
	
	Uni-directional

	ER(SP

	 
	1.09 (no)
	0.38 (no)
	2.17* (yes)
	0.03 (yes)

	SP(ER


	
	0.90 (no)
	0.50 (no)
	1.31 (no)
	0.25 (no)


Note:  (  indicates the direction of causality.  Causal relationship is stated inside the bracket.  

Table 5:  Granger Causality Relations between Exchange Rates and Stock Prices for Malaysia and Philippines: 1990-2003

	
	Time Frame
	F-Values (lag 6)
	P-Values (lag 6)
	F-Values (lag 12)
	P-Values (lag 12)

	Malaysia
	
	
	
	
	

	Causality
	1990 M1 to 03 M1
	
	
	
	Bi-directional

	ER(SP

	
	1.31 
	0.26 (no)
	2.38* 
	0.00 (yes)

	SP(ER


	
	2.60**


	0.02 (yes)
	1.55 
	0.11 (no)

	Philippines
	
	
	
	
	

	ER(SP

	
	0.53
	0.78 (no)
	0.63 
	0.81 (no)

	SP(ER


	
	0.90
	0.49 (no)
	0.95
	0.50 (no)


Note:  (  indicates the direction of causality.  Causal relationship is stated inside the bracket.  






















� If the economic variables are cointegrated, then there exists an error correction representation of the model, which can be used to draw inferences about causality between variables.  However, if there is no long run equilibrium relationship between economic variables, then standard Granger Causality test should be applied.  The use of standard Granger Causality test when variables are cointegrated may lead to misleading results because of misspecified model.


� It has been discussed in the literature that the standard Granger Causality test results are sensitive to the choice of lag length.
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