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illustrations, bibliography, 91 titles. 

This study examines two interrelated but separate 

issues: cross-sectional predictability of equity returns in 

the Stock Exchange of Thailand (SET), and transmission of 

stock market movements. The first essay empirically 

investigates to what extent the evidence of three major 

documented stock market anomalies (earnings-price ratio, 

firm size, and book-to-market ratio) can be generalized 

across national stock markets. The second essay studies the 

price and volatility spillover effects from the New York 

Stock Exchange (NYSE) to the SET. 

The first essay, using the Fama-Macbeth procedure and 

the pooled time-series cross-sectional GLS regressions, 

finds a weak relation between the beta and average stock 

returns. The adjustment of estimated beta for the effect of 

thin trading does not change the implications of the 

results. Of the three anomalies investigated, the size 

effect has the most prominent and consistent role in 

explaining average returns. For the earnings-price ratio, 

the results indicate that the significance of the E/P ratio 



variable persists only if the nonfinancial firms are 

considered. In contrast to the previous empirical results 

for the U.S. and Japanese stock markets, the book-to-market 

ratio fails to explain the SET equity returns. 

The second essay employs a generalized autoregressive 

conditionally heteroskedastic (GARCH) model with conditional 

t-distributed errors to investigate the spillover effects. 

No evidence of price spillover effects is found for the full 

sample period. However, the spillover effects are 

significant during the period in which the Federal Reserve 

Board raised interest rates. Further examinations reveal 

that information inferred from price changes in the U.S. 

market influences only the opening price in the SET, not the 

open-to-close Thai stock market returns. This implies that 

price in the SET is informationally efficient with respect 

to the price determined in the U.S. stock market. The 

evidence is generally supportive of international financial 

integration and informational efficiency in the Thai stock 

market. 
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CHAPTER I 

INTRODUCTION 

In contrast to empirical research on the behavior of 

equity returns in United States markets, only limited 

research has been done related to the non-United States 

markets. The rapid growth and increasing significance of 

emerging stock markets in the international financial arena 

show increased interest in the nature of security returns in 

those markets. In addition, because these markets perform 

under different institutional and regulatory environments, 

studies in this area might yield some useful insights. 

Purpose of the Study 

The purpose of this study is to provide additional 

evidence on three major documented stock market anomalies in 

Thailand: (1) earnings-price ratio, (2) firm size, and (3) 

book-to-market ratio and to investigate the extent to which 

security prices and volatility changes in one market 

influence both prices and price volatility in other markets 

by using a generalized autoregressive conditionally 

heteroskedastic (GARCH) model. This study focuses on two 

interrelated but separated issues: (1) cross-sectional 

predictability of equity returns (stock market anomalies) 



and (2) transmission of price changes and volatility between 

stock markets (spillover effects). 

1. The study addresses the question of whether the 

pattern of cross-sectional predictability of equity returns 

evidenced in the United States stock markets can be 

generalized across stock markets of nations. This involves 

an investigation of all common stocks traded on the Stock 

Exchange of Thailand (SET) during the periods from January 

1985 to December 1992. Among the three variables, book-to-

market equity is emphasized by Fama and French (1992) as the 

most powerful for explaining the cross-sectional variations 

in average stock returns. Due to the possibility of a thin 

security market, both the beta estimate and Dimson's beta 

estimate with Fowler-Rorke corrections are used to test the 

significance of size and book-to-market equity. There were 

a total of 320 companies and 359 securities listed on the 

SET at the end of December 1992. 

2. This study also examines the price and price 

volatility spillover effects from the New York Stock 

Exchange (NYSE) to the SET. Most studies in this area focus 

on the interdependence among major international stock 

markets and not on the impact of major stock markets on the 

behavior of smaller stock markets. The GARCH in the mean 

model, with adjustments for the moving average process, is 

utilized to investigate the effect because the model can 

capture the effect of time-varying volatility on a stock's 



expected return. Moreover, the GARCH model is modified to 

allow for conditionally t-distributed errors. The 

significance of this assumption was pointed out and 

demonstrated by Bollerslev (1987) and Baillie and DeGennaro 

(1990) . The evidence of volatility spillovers may reflect 

global economic fluctuations that concurrently change stock-

return volatility across international markets. This part 

of the study addresses the following issues: (a) the 

influence of NYSE price changes on opening price in SET, and 

(b) the spillover effects, if any, in price and volatility 

from the NYSE to the SET. 



CHAPTER II 

LITERATURE REVIEW 

Relevant literature can be divided into two groups: 

1. Theories of the Capital Asset Pricing Model (CAPM) 

and the evidence on the predictability of stock returns 

using the book-to-market ratio, size, earnings-price ratio 

[E/P] ) 

2. Literature on the price and volatility spillover 

effects between stock markets and applications of the GARCH 

model. 

The Cross-Sectional Predictability 

of Equity Returns 

One major issue in the Capital Asset Pricing Model 

(CAPM) deals with factors other than beta (i.e., book-to-

market ratio, size, and E/P ratio) that are successful in 

explaining the portion of security returns that is not 

captured by beta, 3- Empirical evidence suggests that the 

use of CAPM is not sufficient to measure risk. Recently, 

Fama and French (1992) examined the role of beta in 

explaining the cross-section of average returns on the New 

York Stock Exchange (NYSE), the American Stock Exchange 

(AMEX), and the National Association of Securities Dealers 



Automated Quotation (NASDAQ) system stocks. Done in 

exhaustive detail, the examination casts some doubt on the 

relationship between market beta and average returns. 

Congruent with the findings of Reinganum (1981) and 

Lakonishok and Shapiro (1986), and in contrast with Black, 

Jensen, and Scholes (1972) and Fama and MacBeth (1973), Fama 

and French (1992) found that there is no obvious return-|3 

relationship during the 1963-1990 period. 

Amihud, Christensen, and Mendelson (1992) applied 

different econometrics methods to the data used by Fama and 

French (1992) . By employing the generalized least squares 

and pooled time-series cross-section estimation techniques, 

Amihud, Christensen, and Mendelson (1992) found a 

significantly positive coefficient of average return on 

beta. Further, the significance of the return-(3 

relationship remained after including the standard deviation 

of the market model residuals and the firm size. Amihud, 

Christensen, and Mendelson (1992) demonstrated that by using 

the GLS method, the cross-sectional relation between true 

expected return and true betas is positive as long as the 

expected return on the index proxy exceeds the expected 

return of the global minimum variance portfolio. 

Roll and Ross (1994) argued that the empirical evidence 

of no relation between returns and market betas does not 

prove that the CAPM is wrong. They pointed out that it is 

possible to have zero cross-sectional slope of return-beta 



relation when a market portfolio proxy is quite close to, 

and inside, the efficient frontier. 

In addition to the return-(3 relation issue, Fama and 

French (1992) showed that the combination of size and book-

to-market equity seems to dominate other factors, including 

beta, in explaining the cross-section of average stock 

returns. The fundamental variables selected for this study 

include: (1) the book-to-market equity, (2) the size, and 

{3) the E/P ratio. 

Earnings-Price Ratio Effect 

Basu (1977) suggested that price/earnings (P/E) ratios 

may be indicators of future investment performance and that 

they seem to possess information content. The low P/E 

portfolios seem, on average, to have earned higher absolute 

and risk-adjusted rates of return than the high P/E 

securities. Several subsequent studies investigated further 

whether the simple one-period Capital Asset Pricing Model 

(CAPM) is misspecified or whether capital markets are 

inefficient. Reinganum (1981) found persistence of the 

abnormal returns, which reduces the likelihood that the 

anomaly is generated by a market inefficiency. The evidence 

indicates that the CAPM might be misspecified. The source 

of misspecification seems to be risk factors that are 

omitted from the CAPM, and these factors may be captured by 

earnings/price (E/P) ratios. 



The E/P ratio effect was found to relate to the firm-

size effect. Reinganum (1982) demonstrated that the E/P 

effect is attributed to the strong relation between the E/P 

and size. He suggested that these two anomalies seem to be 

related to the same set of missing factors and that size 

subsumes the earnings-price ratio. However, Basu (1983) 

confirmed that the stocks of high E/P firms earn higher 

risk-adjusted returns than the common stock of low E/P firms 

when the firm-size effect is controlled. The Reinganum 

(1982) and Basu (1983) studies have been reexamined by Cook 

and Rozeff (1984) . They demonstrate that stock returns are 

related to both size and earnings-price ratio as well as the 

month of January. The January effect is evidenced by the 

fact that average daily returns in January are relatively 

larger than the average return in the remaining eleven 

months. The data thus far provide no clear-cut evidence 

concerning the relationship between stock returns and the 

effect of size and earnings-price ratio. 

Jaffe, Keim, and Westerfield (1989) reexamined the 

relation between stock returns and the effects of size and 

earnings-price ratio (E/P). They attempted to correct two 

potential biases in research on the E/P effects documented 

by Banz and Breen (1986). These biases are the ex-post 

selection bias and the look-ahead bias. Jaffe, Keim, and 

Westerfield (1989) pointed out the difficulty of disengaging 

the size effect and the earnings-price ratio effects because 



of the relatively short periods studied and the failure to 

incorporate the January effect. Their tests indicated that 

the earnings-price ratio effect is significant, not only in 

January, but also in other months. This finding implies 

that the earnings-price ratio effect does not directly 

relate to the January effect. Further, they found that 

firms of all sizes with negative earnings had consistently 

higher returns. 

Chan, Hamao, and Lakonishok (1991) also investigated 

whether earnings yield significantly explains the cross-

sectional differences in returns on Japanese stocks. The 

earnings-price ratio was considered, together with three 

other factors: size, book-to-market ratio, and cash-flow 

yield. They argued that previous research in this area has 

failed to adjust for changes over time in the level of the 

fundamental variables. They showed that if the model 

includes only size and earnings yield variables, the E/P 

ratio has a positive and nearly significant impact on stock 

returns. However, after controlling for the other 

variables, they found no evidence that the earnings yield 

has a reliably positive impact on expected stock returns. 

In some cases, the earnings yield even has a reliably 

negative impact on stock returns. Chan, Hamao, and 

Lakonishok (1991) argued that these results may be 

attributed in part to the noise in reported earnings related 

to Japanese accounting standards. 



Fama and French (1992) conducted exhaustive empirical 

tests to determine to what extent market beta, size, E/P 

ratio, leverage, and book-to-market equity have significant 

impact on the cross-section differences in average stock 

returns on NYSE, AMEX, and NASDAQ stocks. The results 

indicated that the apparent role of the E/P ratio in average 

stock returns is also insignificant when the size and the 

book-to-market equity variables are included in the Fama-

MacBeth regression model. Fama and French (1992) offered a 

possible explanation for the relation between E/P and 

average return: The earnings yield is positively correlated 

with the book-to-market equity. In other words, firms with 

high earnings yield are more likely to have high book-to-

market equity ratios. 

Size Effect 

The presence of a size effect was noted by Peterson 

(1974) in Financial Ratios and Investment Results. Peterson 

documented that stocks with lower total book values of 

assets have persistently higher risk-adjusted rates of 

returns than do stocks with higher total invested capital. 

Banz (1981) and Reinganum (1981) documented that for samples 

of NYSE and NYSE-AMEX firms, small firms tend to have 

abnormally higher risk-adjusted returns than large firms. 

However, one limitation in the studies has been the 

assumption that the size effect is constant over time. 
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Brown, Kleidon, and Marsh (1983) reported that the abnormal 

returns attributable to size are not stable from year to 

year. That is, they found a reversal of the size effect for 

certain years. Chan, Hamao, and Lakonishok (1991) 

investigated the size effect, together with other effects on 

the Japanese stock market. The tests in this study were 

designed to allow for adjustment in the level of fundamental 

variables (e.g., size) over time. They found that evidence 

of the significant size effect found in previous research 

depended largely on time periods studied and the 

specification of the model. 

A number of studies have been conducted on the 

interaction between the size effect and other anomalies. 

Keim (1983) documented that the magnitude of the January 

return seasonal is related to firm size. Moreover, he also 

found that the instability of the size effect remains even 

after accounting for the January effect. Reinganum (1981) 

argued that the size effect subsumes the earnings-price 

effect. In other words, the earnings-price effect has no 

significant impact on average returns after controlling for 

the firm size effect. In contrast to Reinganum (1981), Basu 

(1983) provided evidence that the size effect virtually 

disappears when returns are controlled for differences in 

risks and E/P ratios. However, Cook and Rozeff (1984) 

reexamined the contradictory results and reported that both 

the size effect and the E/P effect were present. 
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Roll (1981) argued that beta estimates of small firms 

obtained from the market model may be biased downward 

because of the infrequent trading problem pointed out by 

Scholes and William (1977). Since the shares of small firms 

are infrequently traded, the beta estimates of small firms 

are likely to be biased downward. Therefore, the size 

effect found in the previous research may result from the 

effects of improperly estimated betas. Nevertheless, 

Reinganum (1982) and Keim (1983) confirmed that the size 

still has a significant impact on the average returns even 

after adjusting for the nonsynchronous trading. Stoll and 

Whaley (1983) asserted that transaction costs partially 

account for the abnormal returns attributable to size 

effect. Because transaction costs are related to stock 

prices, Stoll and Whaley (1983) maintained that the small 

firm effect may be driven by transaction cost. 

Chan, Chen, and Hsieh (1985) argued that size may proxy 

fundamental economic risk factors in determining equilibrium 

expected returns on securities. Chan, Chen, and Hsieh found 

that the risk premium (as measured by the return difference 

between low-grade bonds and high-grade bonds) is the most 

powerful factor in explaining the size effect. Therefore, 

the size variable may capture a kind of default risk in 

return on securities. 

A study by Chan and Chen (1991) also argued that the 

size effect is due to a distress-firm factor in returns and 
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expected returns, a component not captured by beta. The 

earnings prospects of distressed firms tend to be more 

sensitive to changes in the economy, and those firms are 

less likely to survive adverse economic conditions. Chan 

and Chen (1991) suggested further that, because a portfolio 

composed of small firms tends to have a higher proportion of 

distressed firms, the relation between size and average 

return may actually be a relative distress effect. Fama and 

French (1992) argued that stock risks are multidimensional, 

and size may proxy for one dimension of risk. However, Fama 

and French (1992) also suggested that book-to-market equity, 

instead of size, captures the relative distress factor 

mentioned by Chan and Chen (1991). 

Book-to-Market Equity 

Rosenberg, Reid, and Lanstein (1984) reported that a 

strategy of buying stocks with a high book-to-market ratio 

and selling stocks with a low book-to-market ratio could 

significantly outperform the market portfolio. Chan, Hamao, 

and Lakonishok (1991) considered four fundamental variables 

(E/P ratio, size, book-to-market ratio, and cash-flow yield) 

and reported that book-to-market ratio and cash flow yield 

have a consistently positive impact on expected returns on 

the Japanese stock market. The significant impact of book-

to-market ratio on average return is not sensitive to time 

periods studied and the specification of the model. 
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However, they do not develop a theoretical analysis of the 

relation between stock returns and the book-to-market ratio. 

Fama and French (1992) argued that the book-to-market 

equity is the most powerful explanatory variable in 

explaining the cross-sectional differences in average 

returns, replacing size as the predominant anomaly. Instead 

of relating the size effect to distress factors, as 

postulated by Chan and Chen (1991), Fama and French (1992) 

argued that because the book-to-market equity variable is 

mainly driven by the market value of equity (size), it may 

capture cross-sectional variation in average returns related 

to the relative distress of the firm. They analyzed the 

book-to-market effect on average returns by showing that the 

book-to-market equity, In(BE/ME), is actually the difference 

between market and book leverage, ln(A/ME) - In(A/BE). A 

high In(BE/ME) simply implies that market leverage is high 

compared to book leverage. Large market-imposed leverage is 

caused by the poor future prospects of the firm. Fama and 

French (1992) concluded that the book-to-market captures the 

relative distress effect through the difference between 

market and book leverage. 

Transmission of Stock Market 

Movements 

Previous analyses of daily and monthly United States 

stock returns have found that asset prices exhibited 
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volatility clustering and that the unconditional price or 

return distribution tend to have fatter tails than the 

normal distribution. This phenomenon was originally 

documented by Mandelbrot (1963) and Fama (1965). Mandelbrot 

(1963) observed that "large prices changes tend to be 

followed by large changes of either sign-and small changes 

tend to be followed by small changes" (418). These 

observations have motivated the use of the autoregressive 

conditional heteroskedastic (ARCH) type of models, first 

proposed by Engle (1982), to account for this phenomenon. 

The ARCH model explicitly recognizes time-varying second-

order moments of stock returns and exhibits a leptokurtic 

distribution for the unconditional errors from the stock 

returns, reconciling the previous empirical findings. 

Bollerslev (1986) and Engle and Bollerslev (1986) extend the 

ARCH model to GARCH, or the Generalized ARCH, which allows 

more flexible lag structure to capture various dynamic 

structures of conditional variances. 

Engle, Lilien, and Robins (1987) introduced the ARCH-

in-Mean, or ARCH-M, model, which allows conditional variance 

to affect the mean. The ARCH-M is ideally suited to 

handling the question in a financial time series context, 

because several theories in finance involve an explicit 

tradeoff between the risk and the return (Merton 1980). The 

ARCH methodology has been successfully applied to many types 

of financial time series. The strength of the GARCH 
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technique is that the conditional means and variances can be 

estimated simultaneously. 

The evidence of volatility clustering in financial time 

series has been documented for both stock price changes and 

foreign exchange rate changes. The volatility clustering is 

characterized as follows: large changes tend to be followed 

by large changes and small by small of either sign. It is 

also characterized by periods of tranquility alternating 

with periods of high volatility. This evidence does not 

necessarily imply that stock markets are informationally 

inefficient. Engle, Ito, and Lin (1990) provided two 

possible explanations for the forecastability of volatility. 

First, if information arrives in clusters, then the asset 

returns or prices may exhibit autoregressive conditionally 

heteroskedastic (ARCH) behavior, even if the prices in the 

market are informationally efficient. Second, traders with 

heterogeneous private information trying to have their 

expectational differences in its content resolved may cause 

delays in the adjustment process. Furthermore, they 

suggested that a market dynamic model by Kyle (1985) and 

Admati and Pfleiderer (1988) may be used to explain the 

forecastability of volatility: 

In the continuous auction equilibrium, the 
price follows a Brownian motion and the insider 
private information is gradually disseminated into 
prices so that it is still consistent with semi 
strong-form of market efficiency but not the 
strong form. Since the price does not fully 
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incorporate this private information about the 
fundamental value until the end of trading, this 
model (Kyle, 1985) provides a possible explanation 
for volatility spillovers. In this context, the 
finding of volatility spillovers is consistent 
with a failure of strong form market efficiency. 
(Engle, Ito, and Lin 1990, 526) 

Previous research in the area of the interdependence of 

price and price volatility across different markets has 

been done in both stock markets and foreign exchange 

markets. However, in several ways, the characteristics of 

stock exchanges and securities markets are different from 

that of foreign exchange markets. 

1. The underlying assets traded in different foreign 

exchange markets are the same, whereas securities traded in 

different stock exchange markets consist of differences in 

the portfolios of firms as well as differences in the size 

of the markets. This would make it difficult to compare the 

level of volatility between those stock exchange markets. 

2. The foreign exchange market is continuously active, 

with no specific geographical location. 

Research in the transmission of price and price 

volatility between foreign exchange markets was recently 

conducted by Engle, Ito, and Lin (1990) and Baillie and 

Bollerslev (1990). Both studies applied the generalized 

ARCH (GARCH) model to test whether there is any evidence of 

a spillover effect in volatility between the different 

market locations and whether the conditional volatility 
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depends on country-specific news. To explain the 

transmission of volatility across foreign exchange markets, 

Engle, Ito, and Lin (1990) proposed two hypotheses: heat 

waves and meteor showers. According to the heat waves 

hypothesis, the major sources of conditional volatility are 

caused by country-specific news on the fundamentals. The 

meteor showers hypothesis suggests an intra-daily volatility 

spillover from one market to another market. Using intra-

daily foreign exchange rate, they found that volatility 

originating from the previous open exchange market can be 

used to predict volatility in the next open exchange market. 

That is, the empirical evidence generally negates the heat 

waves and supports the meteor showers. 

Baillie and Bollerslev (1990) developed a seasonal 

GARCH model to describe the time-dependent volatility of 

foreign exchange rates. Instead of using the opening and 

closing quotes, this study used hourly data on four major 

currencies: the British pound, the West Germany 

deutschemark, the Swiss franc, and the Japanese yen. 

Through the use of hourly data, the study can model the 

conditional variance more specifically than the model in 

Engle, Ito, and Lin (1990). The estimation of the 

conditional mean return includes a first-order moving 

average, MA(1), process in order to accommodate for the 

effects of negative autocorrelation and nonsynchroneity. 

Moreover, the GARCH model is modified to incorporate the 
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effect of low volatility during vacation, as mentioned in 

French and Roll (1986). In contrast to the Engle, Ito, and 

Lin (1990) study, Baillie and Bollerslev (1990) argued that 

the evidence could support both heat waves and meteor 

showers hypotheses. 

Baillie, Bollerslev, and Redfearn (1993) examined 

volatility spillovers of exchange rates between several 

currencies within one market for the period 1922-1925. Due 

to the presence of excess sample kurtosis in their 

GARCH(1,1) model, they employed the Robust standard errors 

technique of Bollerslev and Wooldridge (1992), which is 

based on the Quasi-Maximum Likelihood Estimator (QMLE). The 

QMLE technique is robust to departures from conditional 

normality. They found that, in general, the exchange rates 

in the 1920s were surprisingly efficient, even though lagged 

news and volatility on French and Belgian currencies tended 

to be transmitted to the Italian lire and Swiss franc. In 

addition, the characteristics of the 1920 foreign exchange 

market appeared to be similar to today's market and possess 

persistent time-dependent heteroscedasticity. 

International transmission of stock market prices and 

price volatility across different markets has been addressed 

by several recent authors (e.g., Hamao, Masulis, and Ng 

1990; Eun and Shim 1989; King and Wadhwani 1990; and 

Barclay, Litzenberger, and Warner 1990). Using the GARCH 

model, Hamao, Masulis, and Ng (1990) found evidence of price 
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volatility spillovers from New York to Tokyo only, and not 

conversely. The spillover effects are much stronger during 

the period of high volatility, such as the October 1987 

period. Unlike previous studies, the authors separately 

analyzed the behavior of daily open-to-close and close-to-

open returns, in order to avoid an overlap in the stock 

return time intervals across markets. The overlap in the 

stock returns may cause positive correlations of returns 

across stock markets evidenced in previous studies. The 

authors discussed the significance of this separation: 

This separation is relevant since spillover 
effects from foreign markets on the conditional 
means of the close-to-open return are predicted by 
international capital asset pricing models (e.g. 
Stulz [1981] , Solnik [1983] , and Errunza and Losq 
[1985]), while spillover effects on conditional 
means of open-to-close return are predicted not to 
occur. In addition, volatility spillovers onto 
the conditional variances of the close-to-open and 
open-to-close returns of the domestic market can 
occur, a question on which little theoretical work 
exists. (Hamao, Masulis, and Ng 1990, 283) 

Eun and Shim (198 9) studied the transmission mechanism 

of stock market movement across nine national stock markets, 

using daily rates of returns on stock market indices. A 

nine-market vector autoregressive system (VAR) was employed 

to estimate the extent to which innovations in a market 

influence movements in other markets and how rapidly the 

transmission occurs. The authors suggested that "the rather 

speedy transmission of a U.S. shock to other market observed 

in this study generally supports the notion of an 
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informational efficient international stock market" (243). 

King and Wadhwani (1990) focused on whether a failure 

in the market mechanism in one market would be transmitted 

to other markets by assuming that rational investors infer 

other agents' information from price changes in other 

markets. They developed a non-fully-revealing equilibrium 

model, in which stock prices do not fully reveal all 

available information. That is, it is consistent with the 

semi-strong form of market efficiency and implies the 

possibility of contagion effects. The results indicate that 

there exist contagion effects and volatility transmission 

from one market to other markets. 

Similarly, Barclay, Litzenberger, and Warner (1990) 

found evidence that daily returns are positively correlated 

across different stock markets. They found that empirical 

evidence supports the rational trading model of Kyle (1985) 

and Admati and Pfleiderer (1988), in which private 

information that is gradually disseminated into prices 

through trading causes volatility clustering. As suggested 

by Engle, Ito, and Lin (1990), when asset prices do not 

fully reflect private information, the Kyle and the Admati 

and Pfleiderer models could provide a possible explanation 

for volatility spillovers. 

In sum, this chapter has discussed the evidence of 

stock market anomalies in general, as well as the 

interdependence of price and price volatility across 
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different major markets. Although stock market anomalies has 

been extensively studied in the United States, the results 

may be subject to some specific institutional environments. 

The emerging stock market provides opportunities to 

investigate the robustness of the previous evidence. The 

Stock Exchange of Thailand, whose institutional structure 

and regulations are discussed in the next chapter, provides 

an appropriate context within which to examine these issues. 



CHAPTER III 

THAI STOCK MARKET 

Driven by an economy that continues to grow at a rapid 

rate, the Thai stock market has experienced remarkable 

market growth in recent years. The numbers of listed 

companies, volume traded, and market capitalization have 

increased rapidly over the past decade (see appendix 1). 

From 1984 to 1993, market capitalization of the Stock 

Exchange of Thailand increased from Baht 47 billion to Baht 

3,325 billion. The increase is largely attributable to: 

{1) liberalization of foreign exchange control, {2) a high 

growth rate of Gross National Product (see table A2), (3) 

the government policy of encouraging companies to go public, 

(4) a significant increase in foreign investment (see table 

A7) , (5) a drop in inflation from double digit to 2%-6% in 

1986-1993, and (6) more understanding about the benefits of 

a stock market among potential investors. 

Because the Thai stock market has operated under 

different institutional environments from United States 

stock markets, it would be desirable to investigate whether 

there are any similarities between stock market anomalies in 

developed and emerging markets. To a certain extent, the 

market-specific institutional features have some impact on 
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security return behaviors. Emerging markets provide 

investors with opportunities to reduce systematic risk and 

obtain high returns. Further, given increasing financial 

and stock market integration, it is of interest to know 

whether or not a causal effect in volatility from the NYSE 

to the SET exists. In this section, fundamental 

characteristics of the Thai stock market and its recent 

development are described. 

Development of the Thai Stock Market 

The Thai stock market has undergone two distinct 

phases. 

1. The market was set up in July 1962 as a private 

partnership. In the following year, it was changed to a 

limited company called Bangkok Stock Exchange (BSE), which 

lacked government support. Trading on the Bangkok Stock 

Exchange was inactive. In the early 1970s, the market was 

forced to cease its operation. The failure of the Bangkok 

Stock Exchange to play an important role in economic 

development was attributed to deficiencies in understanding 

of advantages of going public, lack of interest from 

potential investors, and insufficient support from the 

government. 

2. In 1969 the government, at the recommendation of 

the World Bank, appointed Professor Sidney M. Robbin of 

Columbia University, a former Chief Economist of the United 
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States Securities and Exchange Commission, to study and 

report on the reorganization of the Thai stock exchange. In 

1970, Professor Robbin submitted a comprehensive report: A 

Capital Market in Thailand, which became a master plan for 

the establishment of the Stock Exchange of Thailand (SET). 

Stock Exchange of Thailand 

The SET was established in 1974 under the Securities 

Exchange of Thailand Act. The SET has been brought under 

the supervision of government, and the stock market is a 

non-profit organization. The SET began operations on April 

30, 1975, with only 14 quoted corporate securities. By 

December 1993, the number of listed companies had increased 

to 368. 

Over the past decade, strong economic fundamentals, 

relatively low interest rates and oil prices, and new tax 

incentives were factors that encouraged more investment from 

both domestic and foreign investors. Yearly total turnover 

values increased from Baht 10.60 billion in 1984 to Baht 

1,860 billion in 1992. Foreign investment began to enter 

the market in 1986, with an improvement in the Thai economy 

and the relatively high dividend yield on equities. Foreign 

trading turnover as a percentage of total turnover climbed 

to 14.4 percent in 1990, from 5.5 percent in 1984. 

Almost all quoted securities on the SET are common 

stocks. In July 1993, the market capitalization of common 
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stocks accounted for 97.68 percent of the total. Table A3 

shows that the four largest sectors--the banking, building 

and furnishing materials, finance and securities, and 

property development sectors--account for 62.87 percent of 

total market capitalization. Similarly, these four largest 

sectors combined have a trading turnover value exceeding 70 

percent of the total turnover. Table A4 reports that the 

SET has a high trading turnover rate in almost all the 

sectors. 

Trading System 

Securities are traded on the SET through member 

securities companies. Securities can only be traded outside 

the exchange after receiving approval of the SET. Trading 

is conducted on three separate boards: the main board, the 

special board, and the foreign/alien board. The main board 

is used for regular trading; the special board handles big 

lots, odd lots, special lots, and bonds. The foreign/alien 

board trades in securities registered for foreign investors 

in order to alleviate difficulties for foreign investors 

trading Thai securities whenever foreign ownership has 

reached the ceiling limit for particular companies. 

Collectively, foreigners generally can hold up to a maximum 

of 49 percent of a Thai company's stock. That level can be 

further reduced by a company regulation or laws governing 

business, such as the 25 percent limit for commercial banks 
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and finance companies. Short selling is not allowed in the 

SET. 

In April 1991, the SET introduced a fully computerized 

trading system to replace its floor trading system. The 

system involves an automated matching of transactions, which 

are then immediately confirmed back to buying and selling 

brokers. The computerized trading system, compared to the 

floor trading system, makes the trading more orderly, 

liquid, and efficient. The new system is employed in 

response to the rapid increase in the trading volume of the 

SET. In 1992 the system upgraded its computerized trading 

capacity to handle 200,000 transactions per hour. 

Price Regulation 

Price regulation limits the daily maximum and minimum 

price fluctuation to 10% of the closing price of the 

preceding trading day. The limitation is designed to 

protect investors from sharp rises or falls in price that 

may be caused by speculative trading. The price limit 

regulation has also been adopted by several Asia-Pacific 

countries, such as Japan, South Korea, Taiwan, and Hong 

Kong. It is important to note that the price limits do not 

function in the same way as the circuit breaker in the NYSE 

does. The price limits do not suspend securities trading as 

long as trading prices do not go over or under the limit, 

and they apply only to particular securities. In contrast 



27 

to price limits, the circuit breaker rule is exercised when 

the market price index goes beyond a limit. The execution 

of the circuit breaker results in trading halts of all 

stocks in the market. While price limits are used on a 

regular basis, the circuit breaker is executed only under 

special circumstances. 

The opening price is determined by accepting pre-

opening orders prior to the regular trading hours. The 

orders are placed in the bid/offer queues according to a 

price/time priority, with price having the first priority. 

If there is more than one price, the one closer to the 

previous closing price will be chosen. However, if there is 

still more than one price, the higher one will be chosen. 

Unlike trading at the NYSE, price spreads--fixed by the 

SET for securities trading-- vary depending only on the 

security market price. For example, the price spread is 

fixed at Bath 0.50 for securities trading, with market 

prices between Bath 50 and Bath 100. 

Transaction Costs 

Transaction costs are incurred only from the commission 

paid to a broker for either buying or selling securities. 

The brokerage commission rates for each transaction, 

prescribed by the SET, are 0.5% of value traded for common 

stocks, preferred stocks, debentures, and mutual funds; and 

0.1% of value traded for government bond and state 
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enterprise bonds. That is, transaction costs do not depend 

on the size of the trading. 

Margin Requirement 

Investors can finance their portfolios by trading on 

margin. Margin requirements, prescribed by the SET, may 

vary from time to time. The margin requirement has long 

been used as an instrument to help control stock market 

volatility. However, the effectiveness of margin 

requirement in reducing stock price volatility is still an 

open issue. As of January 1992, the SET adjusted margin 

requirements for loan extended to investors by brokers, 

ranging from 40% to 50%. 

SET Index 

The SET Index complied by the exchange is generally 

used as an indicator of stock price in Thailand. The SET 

Index was set at 100, on April 30, 1975, the inauguration 

date of the SET. The SET Index is the market capitalization 

weighted price index that compares the current market value 

of all quoted common stocks with the base. The current 

market value is calculated by taking the most recent trade 

price in each stock. That is, if there is no transaction 

occurs on a particular day, the index uses the previous 

transaction price. The base of the SET Index is adjusted 

whenever capitalization changes--such as new listing, 
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issuing new shares, and delisting. In addition to the SET 

Index, the Book Club Index, TISCO Price Index, and CMRI 

Liquidity Index are also widely recognized. 

Reporting and Disclosure Requirements 

After being listed, the company is required to make 

annual financial statements, certified by auditors approved 

by the SET within three months of the end of the accounting 

period. Similarly, quarterly financial statements, reviewed 

by an editor, must be submitted within forty-five days from 

the end of each quarter. The annual report must be 

published within four months from the end of each accounting 

year. Furthermore, the company is obligated--at least one 

hour prior to the next trading session--to report any 

information on operation and financial structure that might 

affect its share price. Otherwise, trading of its 

securities will be suspended for that session. 

In the case of a public offering, in order to obtain 

the approval of the Securities and Exchange Commission (SEC) 

of Thailand, the company must disclose information required 

by the SET Regulations. These regulations require a 

company which plans to sell its shares to file a form 

stating the information regarding the purposes of making a 

public offer and a description of the offer, as well as its 

financial and dividend policy. The issuing company must 

offer shares to the public through a licensed broker. 
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Foreign Investment 

Foreign investors can invest directly in the SET 

securities or through foreign funds that are registered 

abroad. Detailed information on the country funds is 

provided in figure A1. There are two types of foreign 

funds: on-shore funds and off-shore funds. The on-shore 

funds have their investment plan approved and registered by 

the SEC, and, therefore, the funds are not subject to 

foreign ownership restrictions. That is not the case for 

the off-shore funds. Foreign investment is primarily 

affected by two factors: (1) the restrictions on foreign 

ownership of domestic securities, and (20 foreign exchange 

control. Under the Alien Business Act, foreign ownership of 

Thai stocks is generally limited to a maximum of 49%. 

However, foreign ownership may be set lower by laws 

governing a specific area of business, investment promotion 

licenses, and a particular company's articles. To alleviate 

the trading difficulties that arise when foreign ownership 

reaches the authorized limits for particular companies, the 

SET established a foreign board for trading securities 

registered by foreign investors. In this way, foreign 

investors are able to trade on the board without any 

limitations. However, on the foreign board, securities are 

generally available at high premiums. 

The second factor affecting foreign investment is that 

of foreign exchange control, accompanied by the relatively 
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stable exchange rate over the past several years. In April 

1991, the Bank of Thailand took a major step toward 

liberalization of foreign exchange control by allowing the 

benefits from foreign investment in the SET to be freely 

remitted overseas. Table A 7 shows that the volume of 

foreign trading increased from Baht 1.2 billion in 1984 to 

Baht 231 billion in the first seven months of 1993. 

Previous Empirical Studies of the SET 

Only limited research has been done on the Thai stock 

market. Sareewiwatthana and Malone (1985) researched the 

risk-return behavior on the Thai capital market during 1978-

1982. They employed the traditional and the third moment 

versions of the Capital Asset Pricing Model (CAPM) and the 

Arbitrage Pricing Theory (APT). Due to thin trading during 

the period studied, the thirty most active trading 

securities were used in the study. The Dimson (1979) 

procedure was employed to estimate beta coefficients in 

order to minimize the infrequent trading problem. Although 

the relationship between systematic risk and return was 

found to be linear, the unsystematic risk component appeared 

to have a positive relation with return. The evidence 

suggested that investors may hold inadequately diversified 

portfolios. Having tested the third moment version of CAPM, 

Sareewiwatthana and Malone (1985) found that skewness may be 

a relevant parameter in determining stock returns. 
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Priebjrivat (1992) investigated the impact of the 

increase of companys1 disclosure on their costs of capital 

in the SET and also examined the extent to which levels of 

voluntary disclosure are related to some company-specific 

characteristics (e.g. size, ownership control status, and 

capital structure). The results indicate that there has 

been only limited evidence of the negative relationship 

between levels of disclosure and costs of capital, whereas 

some company-specific characteristics are related to 

disclosure practices in Thailand in the same way as they are 

in developed markets. Consistent with the study done by 

Sareewiwatthana and Malone (1985), Priebjrivat (1992) found 

evidence that a security's variance is more important than 

beta as the determinant of stock returns in the SET. 

Financial Reporting in Thailand 

The basic framework of accounting standards in Thailand 

generally harmonizes with the generally accepted accounting 

principles (GAAP) in the United States. The accounting 

standards in Thailand are formulated by the Institute of 

Certified Accountants and Auditors of Thailand (ICAAT), the 

only professional accountancy body in Thailand. To date, 

ICAAT issues technical pronouncements that consist of 

fifteen Statement of Financial Accounting Standards (SFAS) 

and twenty-one exposure drafts. These thirty-six statements 

are listed in figure A2. Tay (1994) pointed out that Thai 
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accounting standards harmonize with the Anglo-American 

tradition of accounting, in contrast to the more Franco-

Germanic disposition of Thai law. 

Thai accounting practices have been influenced by a law 

relating to financial disclosures, the development of the 

stock market, and accounting standards developed by the 

ICAAT. The law requires the minimum disclosures for the 

balance sheets and the profit and loss accounts. As 

discussed in Tay (1994), the most important factor in the 

development of financial reporting in Thailand is the 

development of the stock market. Similarly, Parker (1994) 

indicates that stock exchange requirements are of major 

importance in Thailand. SET-quoted companies are required 

to comply with the Statements on Financial Accounting 

Standards (SFASs) issued by ICAAT. Moreover, quoted 

companies are subject to further disclosure requirements 

imposed by the SET. Practically, the SET closely monitors 

the disclosure of accounting information by quoted 

companies. Instead of directly regulating accounting 

practices, the SET has acted through the Ministry of 

Commerce and the ICAAT and has encouraged the development of 

financial reporting along investor-oriented lines. The 

ICAAT has developed accounting and auditing standards in 

Thailand. The accounting standards are significantly 

influenced by both the International Accounting Standards 

(IASs) and U.S. accounting standards. 
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Although the accounting standards and financial 

reporting requirements outlined by ICAAT harmonize with the 

U.S. GAAP, the actual financial reporting practice in 

Thailand does not conform completely with these requirements 

(Tay 1994). In addition, Blake (1990) pointed out that the 

cultural, economic, and legal environments of a country can 

have an important impact on the significance of the 

accounting numbers reported over and above the accounting 

methods. There are several diversities in accounting 

practices between Thai and American companies. For example, 

while American corporations can and do issue two different 

reports--one to the tax authorities and one to the 

stockholders--Thai tax law requires conformity between book 

and tax reporting. This would cause the difference in the 

reported earnings per share and the valuation of 

depreciating assets. A survey of accounting standards in 

practice (Bavishi 1993) found that while the inventory 

costing method predominantly used in Thailand is first-in-

first-out (FIFO), the method used in the U.S. varies with 

different inventories. The survey also reported that the 

valuation method for long-term investment between 20-50% of 

equity is cost method for Thailand, whereas equity method is 

used in the U.S. In Thailand, there is no consolidation of 

investment between 20% and 50%. For financial companies in 

the U.S., investment assets are valued at purchase price 

adjusted by amortization of premium or discount, not valued 
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at purchase price as in Thai financial companies. Further, 

research and development expenses and changes in 

shareholders1 equity items are generally not reported in 

Thai financial reporting. Therefore, it is important to 

realize that different accounting practices between the U.S. 

and Thai companies inevitably have a profound impact on the 

implication of empirical results based on accounting 

information. 

While the International Finance Corporation (IFC) 

reports that the quality of corporate financial reporting in 

Thailand has adequate accounting standards, improvement in 

the quality of financial information is needed in response 

to increasing cross-border investment by international 

portfolio managers. 



CHAPTER IV 

RESEARCH DESIGN 

This study employs two different research methods: 

(1) the Fama and MacBeth (1973) procedure and the pooled 

time-series cross-section generalized least square 

regressions for the cross-sectional predictability of equity 

returns, and (2) the generalized autoregressive 

conditionally heteroskedastic (GARCH) model of Engle and 

Bollerslev (1986) and Bollerslev (1986) for testing the 

price and volatility spillover effects. The beta estimate 

is also adjusted for the possibility of the effect of thin 

trading. To account for the excess kurtosis in return 

series, the GARCH model has been modified to allow for 

conditionally t-distributed errors. Monthly and daily data 

from the New York Stock Exchange (NYSE) and the Stock 

Exchange of Thailand (SET) are used to test the hypotheses. 

Research Methodology 

The Cross-Section Predictability 

of Equity Returns 

Lo and MacKinlay (1990) point out that the portfolio 

grouping approach may bias statistical inferences and tend 
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to exaggerate the cross-sectional relationship between the 

portfolio returns and the explanatory variables considered 

(e.g. firm size). They suggest that the use of data on 

individual securities help reduce the bias. Also, Fama and 

French (1992) have argued that, because the fundamental 

variables (firm size, earnings-price ratio, and book-to-

market equity) are measured precisely for individual stocks, 

there is no reason to obscure the information by using the 

portfolio grouping approach. Therefore, this analysis 

applies the Fama-MacBeth procedure to data on individual 

securities. However, the estimation of market beta, [3, 

presents an errors-in-the-variables problem. Most previous 

empirical tests have grouped stocks into portfolios, because 

estimates of betas are more precise for portfolios if errors 

in the estimation of betas for different securities are less 

than perfectly correlated. Following the Fama and French 

approach, betas are first estimated at the portfolio levels, 

and these portfolio betas are assigned to each stock in the 

portfolio. While the Fama-MacBeth procedure is applied to 

individual securities, the pooled time-series cross-section 

GLS regressions technique is estimated by using the 

portfolio grouping approach. 

Beta Estimation 

Chan and Chen (1988) documented that the beta and size 

are highly correlated. As a result, the evidence that there 
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is a relationship between average return and beta may be 

incorrect, if, in fact, average return is related to size. 

Using data from the NYSE, the AMEX, and the NASDAQ during 

the 1963-1990 period, Fama and French (1992) showed that, 

after controlling for size, there is no relation between 

beta and average return. To disentangle the size effect 

from the relation between beta and average return, 

portfolios are formed on size and then on beta. 

Because the portfolios are subgrouped by beta after 

being grouped by size, an extra period is required to 

estimate post-ranking betas in order to reduce a regression 

phenomenon. Pre-ranking betas for each of the securities 

are computed using twenty-four monthly returns before July 

of each year. Thus, to be included in the asset-pricing 

test, a firm is required to have at least twenty-four-

monthly returns from a thirty-six month period preceding the 

month of July of each year. Using the pre-ranking betas and 

market equity in June of each year, sixteen portfolios (4x4) 

are formed on the basis of sizes and ranked betas for 

individual securities. In June of each year, the equally-

weighted monthly returns on each portfolios are computed for 

the next twelve months. The portfolios are reformed 

annually because the market equity changes and pre-ranking 

betas are reestimated. The post-ranking monthly returns of 

each portfolio for the full sample from July 1986 to 

December 1992 are used to compute post-ranking portfolio 
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betas. As noted earlier, these portfolio betas are assigned 

to securities in each portfolio so that individual 

securities can be used in the Fama and MacBeth type asset-

pricing tests. Although the portfolio betas are constant 

over time, the betas for individual securities may vary if a 

stock moves across portfolios. 

Fama and MacBeth Procedure 

This analysis employs the Fama-MacBeth (1973) 

methodology to test whether the fundamental variables are 

priced by the market. Under the Fama-MacBeth procedure, the 

values of betas are allowed to vary across time; that is, 

they are updated annually. Similarly, the coefficients of 

the explanatory variables are changed across months. 

Estimates of each of the securities' pre-ranking beta, 

Pi, are obtained from regressions of the security excess 

return on the market excess return for twenty-four months 

prior to July of each year j , 

Rix - RfT = a±j + 3ij (RmT - Rfx) + eiT, 

where 

RiT is the rate of return on security i in month i ; 

RfT is the risk-free rate during month i; 

RmT is the rate of return on the market portfolio in 
period T; 

(3ij is pre-ranking beta for individual securities 
estimated on twenty-four months prior to July of 
each year, j; 
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£iT is the residual term. 

Having been ranked first by size and then by pre-

ranking betas, each of these securities is allocated into 

the size-beta portfolios in July of each year. The equally-

weighted monthly returns on the portfolios are calculated 

for the full sample from July 1986 to December 1992. Then 

the portfolio betas are obtained by regressing the post-

ranking monthly excess returns of each portfolio on the 

market excess returns, 

Rpt — Rft — (Rmt — Rft) 

where 

Rpt is the rate of return on portfolio p in month t; 

Rft is the risk free rate during month t; 

Rmt is the rate of return on the market portfolio in 
month t; 

(3P is the beta of portfolio p estimated on the full 
sample of post-ranking returns; 

£it is the residual term. 

The portfolio betas derived from the regression are 

assigned to firms within each portfolio. Monthly return 

data as well as betas and fundamental variables from prior 

periods are used to run cross-sectional regressions in each 

month, utilizing the Fama-MacBeth approach, 

R±t - Rft = Yot + YitPit + Y2t(E/P)it + Yat̂ n (SZ) it + Y4tlj
n (B/M) it + 

Sit 



41 

where 

Rit is the return on security i in month t; 

Rft is the risk-free rate during month t; 

(3it is betas for a two-factor model; 

E/Plt is the earnings-price ratio on security i in 
month t; 

Ln(SZlt) is the natural logarithm of market capitalization; 

Ln(B/Mit) is the natural logarithm of book-to-market ratio. 

The average coefficients, Ykt for k = 0, 1, 2, 3, and 

4, are the time-series average of the monthly cross-

sectional regression coefficients for July 1986 to December 

1992 (78 months). The t-statistics is the average . 

coefficient divided by its time-series standard errors. The 

estimates of yk and its variance are 

Yk = £t=i (Ykt/T) , 

CT2(Yk) = [£t
T
=1(Ykt-Yk)

2/T(T-l)]. 

Pooled Time-Series Cross-Section GLS Method 

According to the Gauss-Markov theorem, if the 

assumption of the random error is 

upt ~ iid (0, al) for all p, t 

where iid means independently and identically distributed, 

then the optimal estimation method is OLS applied to the 

pooled time-series cross-section data. As demonstrated by 

Amihud, Christensen, and Mendelson (1992), under the 
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classical assumption, the pooled time-series cross-section 

estimator is more efficient than the Fama-MacBeth estimator 

and leads to a more powerful test of the CAPM. Further, to 

account for the existence of cross-sectional correlation and 

heteroskedasticity in the disturbance across securities and 

over time, the generalized least square (GLS) method is 

applied to the pooled time-series cross-section estimation. 

In addition to the Fama-MacBeth procedure, this study 

employs the pooled time-series cross-section GLS regression 

(Fuller and Battese 1974) method to examine to what extent 

the empirical results of stock market anomalies in the Thai 

stock market are sensitive to the econometrics method. Our 

basic model is: 

RPt " Rft = Yot + YitPpt + Y2t(E/P)pt + Y3tLn(SZ)pt + Y4tLn(B/M)pt + 

U p t 

where p = 1,2,..,P; t = 1,2,..,T. Under the Fuller and 

Battese method, the individual and time-specific random 

effects are added to the error disturbances to capture the 

omitted or unobservable variables. That is, the random 

errors, upt, have the decomposition 

u
Pt -

 V
P + + £pt-

The errors vp, et, and spt are independently distributed, 

with zero means and variances qf > 0, > 0 and c%2 > 0, 
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respectively. The Fuller and Battese model suggests that, 

through the application of a transformation matrix, both 

time-series and cross-section error components are 

eliminated from random errors. In this study, the portfolio 

approach is employed in the pooled GLS regressions because 

the model requires that the number of cross-section 

observations be the same across the time period. Similar to 

the beta estimation procedure, the portfolios are first 

sorted by size, and then they are sorted by pre-ranking 

beta. The parameters are efficiently estimated using the 

generalized least squares (GLS) method. 

Beta Adjustment for the Effects of Thin Trading 

An implicit assumption in the market model is that true 

instantaneous returns on securities are normally 

distributed. In practice, however, the market returns are 

not continuously observable, especially in markets where 

securities are not traded frequently. For small markets, 

such as the SET, the assumption of serial independence may 

be too strong. Table A1 shows that the yearly total 

turnover during the period before year 1987 was relatively 

low, which indicates the potential evidence of thin trading 

in the Thai stock market during the earlier period of the 

sample. Due to the nature of thinly traded markets, 

nonsynchronous trading may create econometrics problems of 

errors in variables. Errors in variables result when 
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measured returns are used as proxies for true unobservable 

returns. Scholes and Williams (1977) argued that, on 

average, securities trading frequently has OLS-beta 

estimates asymptotically biased downward, and they suggested 

a consistent estimator of beta. 

Plim0. - d3;1*u;*p;1)/(i*2Pl) 

where 

Pi1 is the parameter estimated from OLS regression of Rit 
against Rm,t-!, cov (Rjft, Rm,t_1) /var (Rm,t-i) ; 

(3° is estimated from the synchronous OLS regression, 
cov (Rjft, Rm,t) /var (Rm,t) ; 

3^ is the parameter estimated from OLS regression of Rj, 
against Rm,t+1, cov (Rjrt, Rm,t+1/var (Rm,t+1) ; 

it 

Pi is the first-order serial correlation coefficient for 
the index, cov (Rra,t, R ^ J /var (Rm,t-i) . 

The consistent estimators require only that the 

sequence of nontrading be independently and identically 

distributed over time. The Scholes and Williams estimators 

are generalized by Cohen, Hawawini, Mayer, Schwartz, and 

Withcomb (1983) (CHMSW), who extend it to the case where 

transactions fail to occur in each measurement period. 

Cohen et al. (1983) argue that their procedure is not 

required to specify a lead-lag structure, as in the Dimson 

(1979) procedure. The CHMSW adjusted [3-coefficient is 

estimated as: 
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P, • £ • £ Ui.. 
n-1 n-1 

N N 
1+ £ 3 + £ 3 

' ̂xrw2 z—' ̂in-n 
n-1 n-1 

where 

N is the number of lead and lag; 

3i is the OLS-3 for i stock, cov(Rj( t, Rm,t) /var (Rm,t) ; 

3i + n equals cov (Ri,t+n/ Rm,t) /var (Rmt) ; 

3i-n equals cov (Ri(t-n, Rm,t) /var (Rm,t) ; 

3m is the corresponding coefficient for the market; 

3m+n equals cov (Rmft+n, Rm,t) /var (Rm,t) ; 

3m-n equals cov(Rm,t_n,Rm,t) /var (Rm,t) . 

Dimson (1979) also argued that trading infrequency 

biases beta estimates. Dimson's estimator is obtained by-

summing the slope coefficient on lagged, synchronous, and 

leading values of the appropriate market index (i.e., 

equally-weighted market return from the SET) in the 

following OLS regression. In contrast to the Scholes and 

Williams (1977) betas, which are independently estimated, 

the Dimson coefficients are simultaneously estimated using 

multiple regression. 

R f " a - + yfe , 3 • f I.
 + V1 

it i *—Jk=-ml 'i+A: mt+k *it 

where 

Rit is the security return; 
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Rmt+k is the market index return (i.e., the SET equally-

weighted monthly market return). 

Plim$1 - £^(3^ 

the values of ml and m2 are chosen on the degree of thinness 

of the market and the period that measures market return. 

However, Fowler and Rorke (1983) argued that Dimson's 

method is biased when the market return is autocorrelated. 

They showed that Dimson's estimator is inconsistent with 

that of Scholes-Williams. For example, a corrected form of 

Dimson's estimator of beta for ml = m2 = 1 is 

£ (1 + PX
+P2) Q Q U*Pi*P2) a 

Plim 6. - ± — — B., + B. + = — — B 
l + 2pi

 141 10 l + 2pi ^ 

In this study, Dimson's (1979) method with the Fowler-

Rorke (1983) corrections is employed to estimate the betas 

in the presence of thin trading. 

Transmission of Stock Markets 

Movements 

Mandelbrot (1963) and Fama (1965) examined the 

stochastic price generating process for common stock and 

found that price changes tend not to be independent over 

time, but to exhibit volatility clustering, and that the 

unconditional distributions of price changes are typically 

fat-tailed or leptokurtic. Such evidence questions the 

validity of linear regression models based on the assumption 

of homoskedasticity of the variance. Therefore, the 
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Generalized ARCH, or GARCH, model of Bollerslev (1986) and 

Engle and Bollerslev (1986), which accounts specifically for 

systematic changes in the variance of the time series, is 

more appropriate to an analysis of volatility. By setting 

conditional variance equal to a constant plus a weighted 

average of past residual and lagged conditional variance, 

GARCH models capture the volatility clustering and 

leptokurtosis in asset returns. This study employs GARCH 

methodology to investigate the volatility spillover effect. 

The GARCH model is particularly useful in examining the 

spillover effect because it permits the relation between 

changes in expected returns and changes in market volatility 

to be incorporated in the estimated procedure, and, as 

suggested by Day and Lewis (1992), the model allows 

volatility to be a function of both exogenous and lagged 

dependent variables. The GARCH structure explicitly 

recognizes persistence in the behavior of stock-return 

volatility. This specification is particularly useful in 

analyzing the transmission of price changes and price 

volatility across international stock markets. Based on the 

log likelihood ratio test (LR) , Akgiray (1989) found that, 

within the class of GARCH processes for market volatility, 

the GARCH(1,1) specification is the most appropriate 

presentation for the time-series behavior of stock price. 

Based on the intertemporal capital asset pricing model 

(CAPM) in Merton (1973) , Merton (1980) derives an 
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approximate linear relationship between the equity premium 

and the market return variances, i.e. 

Rmt - Rft = KGt 

where K may be interpreted as the representative 

investor's coefficient of relative risk aversion. (Rmt-Rft) 

is interpreted as a time-varying risk premium, and ozt 

denotes the conditional variance of returns. The GARCH-in-

mean, or GARCH-M, model of Engle, Lilien, and Robins (1987) 

provides a tool for estimating this linear relationship. 

Chou (1988) uses the GARCH-M estimation technique to 

investigate the changing risk premium and volatility 

persistence in the stock market. Chou (1988) found the 

existence of time-varying risk premium and a high 

persistence of shocks to market return volatility. The 

GARCH-M model is employed because several empirical studies 

show that the expected risk premiums on common stock are 

positively related to the predictable component of market 

volatility. 

Scholes and Williams (1977), among others, documented 

that institutional factors (e.g., nonsynchronous trading in 

individual stocks, bid-ask spread, and price discretion) 

could induce positive first-order serial correlation in 

stock index returns. Because the GARCH model assumes that 

the conditional error is not serial correlated, either a 

first-order moving average, MA(1), or an first-order 
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autoregressive, AR(1), is included in the GARCH equation to 

control for this serial correlation from the stock return's 

first moment. French, Schwert, and Stambaugh (1987) 

modified the GARCH model by adjusting the conditional mean 

return for the conditional variance (GARCH-M) and allowed 

for a first-order moving average, MA(1). They showed that 

the GARCH in the mean model with the MA(1) process can 

capture the effects of time-varying volatility on expected 

returns. Similarly, Akgiray (1989) modeled the 

autocorrelation in daily-return series as an AR(1) process. 

Bollerslev (1987) and Baillie and Degennaro (1990) 

pointed out that the Generalized ARCH, or GARCH, models with 

conditionally normal errors do not fully capture the 

leptokurtosis observed in financial market data. That is, 

the conditional distribution from the GARCH models often 

appear to be leptokurtic. The assumption of conditional 

normality can be quite restrictive. The conventional 

standard errors of parameters estimated under the assumption 

of conditional normality tend to understate the true 

standard errors when conditional distribution departs from 

normality. After controlling for GARCH effects, Baillie and 

Bollerslev (1989) found that the assumption of conditional 

normality is inappropriate on high-frequency financial data. 

Bollerslev and Wooldridge (1992) have proposed a 

consistent estimator for the robust variance-covariance 

matrix in an ARCH framework based on a Quasi-Maximum 
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Likelihood Estimator (QMLE). This inference procedure is 

robust to the violation of conditional normality in the 

standardized residual from the estimated GARCH model. 

Alternatively, Bollerslev (1987) suggested using the GARCH 

model, allowing for conditionally t-distribution errors with 

the degree of freedom parameter, v, being estimated. 

Baillie and DeGennaro (1990) employ the standardized 

student-t distribution to demonstrate that failure to allow 

for disturbances with fat-tailed property can lead to 

spurious results in estimating the GARCH in the means, 

GARCH-M, model. Following Bollerslev (1987), the GARCH in 

the means model is modified to allow for conditionally t-

distributed errors. Therefore, the basic model employed in 

this study is 

Rt = 0 + K(JT + ut, 

ut = et + YEt-n 

£11It-i ~ t .d. (0,CTt,v) , 

GT = CO + OI£T-L + 

where 

CTt is the conditional variance, depending on past squared 
forecast residuals; 

Rt denotes the market return measure at time t; 

ut is a disturbance term; 

K is the impact of volatility on market returns, Rt; 

£t is the innovation process which is approximately 
distributed as a conditional student t with v 
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degrees of freedom because of the kurtosis 

characteristic of security returns. 

Following the autoregressive conditional 

heteroscedasticity in the mean (ARCH-M) model of Engle, 

Lilien, and Robins (1987), the conditional mean is modified 

as a linear function of the conditional standard deviation 

Gt, instead of the conditional variance, Engle, Lilin, 

and Robins (1987) argued that the choice of the standard 

deviation represents the assumption that changes in variance 

are reflected less than proportionally in the mean. They 

also suggested the returns as a linear function of the log 

of at parameter in the ARCH equation. However, according to 

economic theory, the choice of the parameter presumably 

depends on the risk preferences of the investors. 

As suggested by Hamao, Masulis, and Ng (1990), the 

GARCH in the mean, GARCH-M, with the MA(1) process has been 

extended to incorporate the spillover effect from the NYSE 

market by including the most recent unexpected volatility 

observed in the NYSE market, Xt. Specifically, the 

unexpected volatility in the NYSE market is its squared-

residual, e2t_1
NYSE. The squared residual is estimated from 

the NYSE open-to-close returns, using the base model. In 

addition, a dummy variable Dt is included in the model to 

capture the potential weekend effect found in several 

previous studies (e.g. French 1980; Lakonishok and Levi 

1982; Jaffe and Westerfield 1985; Smirlock and Starks 1986). 
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The weekend effect is characterized by the fact that the 

average rates of return for Monday tend to be negative. The 

following model is used to examine volatility spillover 

effects: 

C-to-O/O-to-Cr, SET i „ 
Rt <J> + KCTt + XDt+ ut, 

ut = Et + YEt-1# 

et|lt-i ~ t .d. (0,at7v) , 

<Jt = oo + ast-i + (3cJt-i + 5Dt + e°-
to-cxt

NYSE 

The dummy variable Dt has a value of 1 if day t is a Monday 

or a day following a holiday and is 0 otherwise. On the 

basis of the Ljung and Box (1978) portmanteau test 

statistics, the GARCH model includes either a moving 

average, MA(1), or an autoregressive, AR(1), process to 

control for the first-order autocorrelation of daily stock. 

To test the spillover effects of NYSE returns on the 

conditional mean of open-to-close and close-to-open stock 

returns as well as conditional variance in the SET market, 

the open-to-close NYSE return, Yt, are appended into the 

conditional mean equation in the basic model. The 

specification of the return equation will be 

C-to-O/O-to-Ĉ SET = 0 + KQt + ADt+ °̂-to-CYtNYSE + ^ 

ut = £t + YEt-i, 

et|It-i ~ t .d. (0, at, v) , 

c>t = CD + aet-1 + (3a;Li + 5Dt + e°-
to-cxt

NYSE 



53 

The model is estimated using both open-to-close and close-

to-open return data. Following Hamao, Masulis, and Ng 

(1990) , the extent to which the opening price in the SET is 

influenced by the NYSE is evaluated by using the SET close-

to-open return. This effect on the conditional mean of 

close-to-open return is predicted by international capital 

asset pricing models. However, for open-to-close returns, 

the significance of the effect could be consistent with the 

failure of market informational efficiency. 

Maximum likelihood estimates of the parameters in the 

above model are obtained by the Berndt, Hall, Hall, and 

Hausman (1974) (BHHH) algorithm, using numerical first-order 

derivatives. The standard Ljung and Box (1978) portmanteau 

test statistics, Q(10) and Q2(10), for up to lOth-order 

serial correlation in £t and el, respectively, are employed 

to test the presence of conditional heteroskedasticity; that 

is, their autocorrelations should be zero for all lags (i). 

Hypothesis Testing 

Test of the Cross-Sectional Predictability of 

Equity Returns and the Transmission of 

Stock Market Movements 

A purpose of this research is to examine to what extent 

the evidence of cross-sectional predictability of stock 
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returns in the United States stock markets can be 

generalized to different markets (i.e., the Thai stock 

market). The three fundamental variables focused upon are 

book-to-market equity, size, and E/P ratio. To draw 

inferences about the relation between stock returns and 

fundamental variables, hypotheses 1 to 4 are formulated. 

Although several studies have examined the transmission 

of asset price changes and volatility among different major 

stock markets, comparatively little attention has been given 

to the spillover effects from the United States stock 

markets to smaller stock markets. Given increasing 

financial and stock market integration, it is of interest to 

know whether or not a causal effect in price changes and 

price volatility from the New York Stock Exchange (NYSE) to 

the Stock Exchange of Thailand (SET) exists. While 

hypotheses 1 through 4 are employed to examine the cross-

section predictability of the equity returns in Thai stock 

market, hypotheses 5 and 6 are formulated to test the 

spillover effects. 

Hypothesis 1 

Book-to-market equity is not statistically significant 

in explaining the cross-sectional risk-adjusted 

returns in the Stock Exchange of Thailand. 
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Hypothesis 2 

Firm-size is not statistically significant in 

explaining the cross-sectional risk-adjusted returns in 

the Stock Exchange of Thailand. 

Hypothesis 3 

Earnings-price ratios have no significant effect on the 

risk-adjusted return when controlling for the size 

effect and the book-to-market ratio effect in the Stock 

Exchange of Thailand. 

Hypothesis 4 

There is no relation between beta and risk-adjusted 

return after controlling for size for stocks listed on 

the Stock Exchange of Thailand. 

Hypothesis 5 

Volatility surprises observed in the New York Stock 

Exchange have no significant influence on the 

Securities Exchange of Thailand. 

Hypothesis 6 

Stock price changes observed in the New York Stock 

Exchange have no significant affect on conditional 

means in the Stock Exchange of Thailand. 
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Hypothesis 7 

Stock price changes in the New York Stock Exchange have 

no significant influence on opening prices of stocks 

listed on the Stock Exchange of Thailand. 

Data Description 

The Cross-Section Predictability 

of Returns 

Monthly data and market capitalization for all stocks 

listed on the SET during the period from July 1984 to 

December 1992 are used to study the cross-section 

predictability of returns (i.e., the earnings-price ratio, 

size, and book-to-market ratio). In contrast, daily opening 

and closing price indexes for the New York Stock Exchange 

(NYSE) and the Stock Exchange of Thailand (SET) over the 

period from February 10, 1992, to May 31, 1994, are used to 

examine the second major issue, transmission of stock market 

movement from the NYSE to the SET. 

The SET stock price index is used as the proxy for the 

market index. This index is a value-weighted index that 

includes all companies listed on the SET. The stock price 

indexes are adjusted for dividends and stock splits. Those 

monthly market returns are value-weighted market returns. 

Monthly market returns (including dividends) are obtained 

from the Pacific Basin Capital Markets (PACAP) databases, 
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compiled by the Pacific Basin Capital Market Research Center 

at the University of Rhode Island. 

Similarly, market capitalization and the companies' 

financial statement information are obtained from both the 

PACAP Databases and Companies Handbook 1993. The PACAP 

database is comparable to the COMPUSTAT annual database. 

The financial statement file is updated annually in the 

month of the announcement of the annual statement. 

The fiscal year ends on December 31 for most companies 

in Thailand, and all companies are required to report their 

financial statements within three months after the end of 

the fiscal year. Therefore, portfolios are formed to ensure 

that the accounting variables are known to investors. The 

accounting data for all fiscal year-ends in the calendar 

year t-1 are matched with the returns for June of year t to 

July t+1. That is, it is assumed that accounting data are 

available within six months of fiscal year-ends. The gap 

between fiscal year-ends and the availability of data may 

vary across firms because some firms have different fiscal 

year-ends. However, Fama and French (1992) suggested that 

similar results are likely to obtain with December and non-

December fiscal year-ends. A firm's book-to-market and 

earning-price ratios are updated annually using market 

capitalization at the end of December of year t-1, whereas 

the natural logarithm of market equity at the end of June of 

year t, ln(SZ), is used to measure the firm size. 



58 

Transmission of Stock Market 

Movement s 

Daily open-to-close returns for the SET over the two-

year period from February 1992 to January 1994 are obtained 

from that stock exchange. In the NYSE, we use the Standards 

and Poor's Composite Index (S&P 500), which is comprised of 

four hundred industrial, forty utilities, forty 

transportation, and forty financial stocks. The Standard 

and Poor's Composite Index at the end of the trading day is 

obtained from the monthly Standard and Poor's 500 

Information Bulletin. The S&P 500 is an equity value-

weighted arithmetic index. Daily opening and closing stock 

prices of the NYSE and SET over the two-year period are used 

to examine the robustness of the evidence of price 

volatility spillovers from New York to Bangkok. As 

suggested by Hamao, Masulis, and Ng (1990) , the use of daily 

close-to-close returns distorts the results because previous 

documentation of positive correlations in returns across 

markets may be partially explained by the overlapping time 

interval of close-to-close returns. The daily open-to-close 

return data used in this study starts in February 1992 due 

to the availability of SET intra-day data. 

For the S&P 500 index, the opening price is measured at 

9:31 a.m. and the closing price, at 4:00 p.m. EST. 

Similarly, in the Stock Exchange of Thailand, the opening 

stock prices are measured at 10:01 a.m. The closing prices 
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are recorded at 4.00 p.m. From the intra-day data for both 

markets, open-to-close and close-to-open returns for the S&P 

500 index and the SET index are computed. Return is defined 

as the natural logarithm of value relatives; Rt = ln(Pt/Pt_1), 

where Pt is the stock index value at time t. Figure A3 

shows details of NYSE and SET trading hours in Thailand time 

and intervals over which close-to-close, open-to-close, and 

close-to-open returns are calculated. 



CHAPTER V 

EMPIRICAL RESULTS AND ANALYSIS 

This chapter presents the empirical results and 

analysis of the examinations on the cross-section 

predictability of equity returns and on the price and 

volatility spillover effects. Principally, the chapter is 

divided into two main sections. In the first section, the 

results of univariate analyses, the Fama and MacBeth (1973) 

procedure, and the pooled time series-cross-section methods 

(Fuller and Battese 1974) are reported and analyzed. The 

second section provides the analysis of the generalized 

autoregressive conditionally heteroskedastic (GARCH) results 

in order to evaluate the extent of the transmission of stock 

market movements. 

The Cross-Section Predictability 

of Equity Return 

To test the stock market anomaly hypotheses, the Fama-

MacBeth procedure is performed by using both the ordinary 

least squares (OLS) method and the pooled time-series cross-

section generalized least squares (GLS) method (Fuller and 

Battese 1974). The OLS technique is performed on individual 

securities, and the GLS pooled time-series cross-section 

60 
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method is applied to portfolios formed on sized first and 

then on pre-ranking beta. 

In Tables 1 through 4, the simple ordinary least square 

(OLS) beta unadjusted to the effect of thin trading is 

employed. Table 1 presents results for the time-series 

averages of the OLS estimated coefficients from the cross-

section monthly regression for July 1986 to December 1992. 

The data set includes both financial and nonfinancial firms. 

The significance of the time-series average coefficient 

indicates cross-sectional relationships between expected 

returns and the explanatory variables in the Thai stock 

market. The regression results reveal that only the size 

variable, Ln(SZ), is statistically significant, at the 5% 

level of significance. The significance of this variable in 

explaining the cross-section of average stock returns 

persists, even after other explanatory variables (beta, E/P 

ratio, and book-to-market ratio) are included in the models. 

Based on the Fama-MacBeth methodology, the results indicate 

that there is no significant relation between the simple OLS 

beta and average stock returns on the Thai securities during 

the 1986-1992 period. Further, the remaining two 

explanatory variables, the E/P ratio and the book-to-market 

ratio, are not significant across different models. 

Notably, the coefficient on the E/P ratios has a negative 

sign when all four explanatory variables are included in the 

models. The regression results of the GLS methods, based on 
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AVERAGE VALUES OF THE ESTIMATED COEFFICIENTS OF THE 

FAMA-MACBETH REGRESSION USING SIMPLE OLS BETAS 

(Full Sample) 

Rit ~ Rft = Yot + YitPit + Y2t (F/P) it + Y3tLn (SZ) it + Y4tl»
n (B/M) it + 

Si it 

Model Intercept Beta E/P Ln(SZ) Ln(B/M) 

(1) 
AVG 
STD 
t-Stat; 

0.0306 
(0.1448) 
1.8678 

0.0075 
(0.1496) 
0.4411 

( 2 ) 
AVG 
STD 
t-Stat 

(3) 
AVG 
STD 
t-Stat 

(4) 
AVG 
STD 
t-Stat 

(5) 
AVG 
STD 
t-Stat 

( 6 ) 
AVG 
STD 
t-Stat 

0.0305 
(0.1495) 
1.8027 

0.0882 
(0.2389) 
3.2609 

0.0325 
(0.1441) 
1.9897 

0.0865 
(0.2419) 
3.1605 

0.0886 
(0.2381) 
3 .2847 

0.0112 
(0.1482) 
0.6662 

0.0077 
(0.1504) 
0.4500 

0.0105 
(0.1485) 
0.6233 

0.0108 
(0.1487) 
0.6397 

0.0119 
(0.1489) 
0.7074 

-0.0092 
(0.4796) 
-0.1701 

0.0033 
(0.4651) 
0.0629 

-0.0355 
(0.3695) 
-0.8476 

-0.0087 
(0.0211) 
-3.6475 

-0.0085 
(0.0207) 
-3.6475 

-0.0083 
(0.0215) 
-3 .4109 

0.0023 
(0.0454) 
0.4410 

-0.0004 
(0.0463) 
-0.0745 

where Rit - Rft is the excess return on security i for month t, p is the 
simple OLS beta unadjusted for the effect of thin trading; E/P and Ln(SZ) 
are the earning-price ratio and the natural logarithm of market 
capitalization, respectively; Ln(B/M) is the natural logarithm of book-to-
market ratio. The model is estimated at the level of individual 
securities. The sample includes financial and nonfinancial firms. The 
average value of the estimated coefficients is the time-series average of 
the monthly estimated coefficients for July 1986 to December 1992 (78 
Months) , and t-statistic is the average coefficients divided by its time-
series standard error. 
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ESTIMATED COEFFICIENTS FROM POOLED TIME-SERIES CROSS-SECTION 

GLS REGRESSIONS USING SIMPLE OLS BETAS 

(Full Sample) 

R, -pt Rft - Yot + YitPpt + Y2t(E/P)pt + Y3tLn(SZ)pt + Y4tlj
n(B/M) ' pt 

-pt 

Model Intercept Beta E/P Ln(SZ) Ln (B/M) 

(1) 
AVG 
S.E. 
t-Stat 

( 2 ) 

AVG 
S.E. 
t-Stat 

(3) 
AVG 
S.E. 
t-Stat 

(4) 
AVG 
S.E. 
t-Stat 

(5) 
AVG 
S.E. 
t-Stat 

( 6 ) 

AVG 
STD 
t-Stat 

0.0178 
(0.0190) 
0.9422 

0.0232 
(0.0190) 
1.2184 

0.0774 
(0.0201) 
3.8375 

0.0195 
(0.0191) 
1.0222 

0.0788 
(0.0204) 
3.8673 

0.0781 
(0.0208) 
3.7468 

0.0193 
(0.0150) 
1.2858 

0.0204 
(0.0148) 
1.3775 

0.0173 
(0.0117) 
1.4756 

0.0188 
(0.0150) 
1.2546 

0.0183 
(0.0119) 
1.5354 

0.0184 
(0.0123) 
1.5012 

-0.0760 
(0.0469) 
-1.6181 

-0.0526 
(0.0462) 
-1.1388 

-0.0539 
(0.0463) 
-1.1625 

-0.0082 
(0.0017) 
-4.7604 

-0.0078 
(0.0017) 
-4.5025 

-0.0078 
(0.0018) 
-4.2759 

-0.0021 
(0.0025) 
-0.8205 

-0.0003 
(0.0025) 
-0.1004 

where Rpt - Rft is the excess return on portfolio p for month t, 3 is the 
simple OLS beta unadjusted for the effect of thin trading; E/P and Ln(SZ) 
are the earning-price ratio and the natural logarithm of market 
capitalization, respectively; Ln (B/M) is the natural logarithm of book-to-
market ratio. The model is estimated at the level of individual 
securities. The sample includes financial and nonfinancial firms. The 
average value of the estimated coefficients is the time-series average of 
the monthly estimated coefficients for July 1986 to December 1992, and t-
statistic is the average coefficients divided by its time-series standard 
error. 
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the pooled time-series cross-section data, are shown in 

Table 2. The drawback in using the OLS Fama-MacBeth method 

compared to the pooled time-series cross-section GLS method 

is that the OLS coefficients are inefficiently estimated and 

their variance estimates are biased. Like the data set in 

Table 1, the sample includes all listed companies that meet 

the criteria. The results are similar to those from the OLS 

methods. The relation between beta and average stock 

returns is not even significant if the OLS beta is the only-

explanatory variable. Using both financial and 

nonfinancial firms samples, the results of both the OLS 

Fama-MacBeth regressions and the pooled GLS methods in Table 

1 and 2, respectively, reveal that both the E/P and Ln(B/M) 

variables have no power to explain average return. 

Table 3 provides further evidence on the time-series 

average of the OLS estimated coefficients, using only a 

nonfinancial firms sample. The detailed characteristics of 

sample firms, including financial firms, nonfinancial firms, 

and full sample are provided in table AS. While the average 

debt/equity ratio of financial firms is significantly higher 

than that of nonfinancial firms, the average E/P and BE/ME 

ratios of those financial and nonfinancial firms are about 

the same. Average market capitalization of financial firms 

is relatively larger than that of nonfinancial firms, 

especially in the 1991-1992 period. In the Fama and French 

(1992) study, the financial firms are excluded from the 
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AVERAGE VALUES OF THE ESTIMATED COEFFICIENTS OF THE 

FAMA-MACBETH REGRESSION USING SIMPLE OLS BETAS 

( Nonfinancial Firms ) 

Rit ~ R/t = Yot + YitPit + Y2t(E/P)it + Y3tLn(SZ)it + Y4tLn (B/M) it + 

Model Intercept Beta E/P Ln(SZ) Ln (B/M) 

(1) 
AVG 
STD 
t-Stat. 

(2) 
AVG 
STD 
t-Stat 

(3) 
AVG 
STD 
t-Stat 

(4) 
AVG 
STD 
t-Stat 

(5) 
AVG 
STD 
t-Stat 

(6) 
AVG 
STD 
t-Stat 

0.0556 
(0.1619) 
3.0313 

0.0609 
(0.1674) 
3.2123 

0.1036 
(0.2255) 
4.0585 

0.0610 
(0.1582) 
3.4073 

0.1059 
(0.2293) 
4.0796 

0.1058 
(0.2263) 
4.1276 

-0.0185 
(0.1587) 
1.0285 

•0.0136 
(0.1609) 
-0.7485 

-0.0135 
(0.1550) 
-0.7681 

-0.0201 
(0.1555) 
1.1423 

-0.0109 
(0.1568) 
-0.6153 

-0.0106 
(0.1518) 
-0.6151 

-0.1121 
(0.4149) 
-2.3865 

-0.1180 
(0.4138) 
-2.5183 

-0.1360 
(0.4699) 
-2.5565 

-0.0079 
(0.0215) 
-3 .2431 

0.0049 
(0.0454) 
0.9484 

-0.0069 
(0.0213) 
-2.8491 

- 0 . 0 0 6 6 
(0.0237) 
-2 .4380 

0.0019 
(0.0507) 
0.3298 

where Rit - Rft is the excess return on security i for month t, 3 is the 
simple OLS beta unadjusted for the effect of thin trading; E/P and Ln(SZ) 
are the earning-price ratio and the natural logarithm of market 
capitalization, respectively; Ln (B/M) is the natural logarithm of book-to-
market ratio. The model is estimated at the level of individual 
securities. The sample includes only nonfinancial firms. The average 
value of the estimated coefficients is the time-series average of the 
monthly estimated coefficients for July 1986 to December 1992 (78 Months) , 
and t-statistic is the average coefficients divided by its time-series 
standard error. 
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ESTIMATED COEFFICIENTS FROM POOLED TIME-SERIES CROSS-SECTION 

GLS REGRESSIONS USING SIMPLE OLS BETAS 

( Nonfinancial Firms ) 

R, •pt Rft - Yot + YitPpt + Y2t(E/P) p t + Y3t^ n(SZ)p t + Y4tLn(B/M) p t + 

£pt 

Model Intercept Beta E/P Ln(SZ) Ln(B/M) 

(1) 
AVG 
S.E. 
t-Stat: 

( 2 ) 

AVG 
S.E. 
t-Stat 

(3) 
AVG 
S.E. 
t-Stat 

(4) 
AVG 
S.E. 
t-Stat 

(5) 
AVG 
S.E. 
t-Stat 

(6) 
AVG 
STD 
t-Stat 

0.0549 
(0.0209) 
2.6281 

0.0596 
(0.0206) 
2.8911 

0.0986 
(0.0231) 
4.2547 

0.0583 
(0.0212) 
2.7528 

0.1017 
(0.0229) 
4.4466 

0.1015 
(0.0229) 
4.4313 

-0.0186 
(0.0172) 
-1.0783 

-0.0174 
(0.0169) 
-1.0268 

-0.0164 
(0.0161) 
-1.0209 

-0.0191 
(0.0173) 
-1.1034 

-0.0154 
(0.0158) 
-0.9746 

-0.0156 
(0.0159) 
•0.9843 

-0.0732 
(0.0344) 
-2.1222 

-0.0701 
(0.0341) 
-2.0592 

-0.0716 
(0.0352) 
-2.0371 

-0.0067 
(0.0021) 
-3.1356 

-0.0065 
(0.0021) 
-3.0785 

-0.0063 
(0.0024) 
-2.6708 

0.0042 
(0.0050) 
0.8534 

0.0010 
(0.0056) 
0.1764 

where Rpt - Rft is the excess return on portfolio p for month t, (3 is the 
simple OLS beta adjusted for the effect of thin trading; E/P and Ln(SZ) 
are the earning-price ratio and the natural logarithm of market 
capitalization, respectively; Ln(B/M) is the natural logarithm of book-to-
market ratio. The model is estimated at the level of individual 
securities. The sample includes only nonfinancial firms. The average 
value of the estimated coefficients is the time-series average of the 
monthly estimated coefficients for July 1986 to December 1992, and t-
statistic is the average coefficients divided by its time-series standard 
error. 
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sample because the high leverage that is normal for these 

firms probably does not have the same meaning as for 

nonfinancial firms, where high leverage more likely 

indicates distress. Therefore, in this study, the models 

are reestimated by using only nonfinancial firms to 

investigate to what extent the empirical results are 

sensitive to the firm type. 

An interesting evidence in Table 3 is the strong 

negative relation between E/P ratio and average return. The 

hypothesis Y2 = 0 is strongly rejected at significance 

levels greater than 0.05. This implies that stocks with low 

E/P ratios tend to outperform stocks with high E/P ratios. 

Moreover, the relation persists even when the models are 

estimated in various combinations of E/P ratio with size, 

beta, and book-to-market ratios. Similar to the results in 

the full sample, the OLS results of nonfinancial firms in 

Table 3 reveal that size is the consistent and important 

variable in explaining average returns. In contrast to the 

firm size, the OLS betas are not statistically significant: 

the hypothesis that Yi = 0 cannot be rejected at the 

standard level of significance. For the book-to-market 

ratio variable, the exclusion of financial firms that have 

the characteristic of high leverage does not lead to 

different results. 

In Table 4, the results are obtained using the GLS 

pooled time-series cross-section methods, with the 
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portfolios sorted first on firm size, ln(SZ), and then pre-

ranking beta. The results are similar to those obtained 

from the OLS Fama-MacBeth methods. Unlike the results of 

Amihud, Christensen, and Mendelson (1992) for the U.S. stock 

market, the use of the pooled time-series cross-section GLS 

estimation method fails to produce the significant return-

beta relationship in the Thai stock market. 

To investigate whether the simple OLS beta unadjusted 

to the effect of thin trading may yield different results, 

the betas are reestimated using the Dimson method with the 

Fowler and Rorke (1983) adjustment. The findings in Tables 

5 through 8 indicate that, similar to the results using the 

simple OLS beta, the adjusted Dimson beta do not have 

explanatory power; except that in Table 6, the beta is 

statistically significant at the 10% level of significance. 

However, the market beta shows no explanatory power when the 

size variable is added to the regression. This evidence is 

consistent with the finding in Fama and French (1992) that 

the relation between the market beta and the average return 

is due to the correlation between the beta and size. This 

evidence from the Thai stock market supports the previous 

finding of Fama and French (1992) on the explanatory power 

of beta. The results also imply that the thin-trading 

adjustment of the estimated beta do not have a significant 

effect on the relation between the market beta and average 

returns. Furthermore, the results are not sensitive to the 
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AVERAGE VALUES OF THE ESTIMATED COEFFICIENTS OF THE 

FAMA-MACBETH REGRESSION USING ADJUSTED BETAS 

(Full Sample) 

Rit - R/t = Yot + YitPit + Y2t(E/P)it + Y3tLn(SZ)it + Y-n-Ln (B/M) + 

: it 

Model Intercept Beta E/P Ln(SZ) 

(1) 

AVG 
STD 
t-Stat 

( 2 ) 

AVG 
STD 
t-Stat 

(3) 
AVG 
STD 
t-Stat 

(4) 
AVG 
STD 
t-Stat 

(5) 
AVG 
STD 
t-Stat 

( 6 ) 
AVG 
STD 
t-Stat 

0.0150 
(0.1274) 
1.0368 

0.0170 
(0.1401) 
1.0712 

0.0852 
(0.2442) 
3.0806 

0.0179 
(0.1350) 
1.1730 

0.0848 
(0.2505) 
2.9880 

0.0880 
(0.2523) 
3.0821 

0 . 0 2 2 0 
(0.1370) 
1.4205 

0.0237 
(0.1381) 
1.5193 

0.0083 
(0.1423) 
0.5166 

0.0242 
(0.1350) 
1.5817 

0.0100 
(0.1431) 
0.6117 

0.0096 
(0.1436) 
0.5907 

-0.0137 
(0.4809) 
-0.2514 

0.0010 
(0.4700) 
0.0184 

-0 . 0373 
(0.3787) 
-0.8689 

Ln(B/M) 

-0.0084 
(0.0220) 
-3.3714 

0.0034 
(0.0454) 
0.6511 

-0 . 0082 
(0.0216) 
-3 .3501 

-0.0079 
(0.0226) 
-3.0833 

0 . 0 0 0 2 
(0.0469) 
0.0417 

where Rit - Rft is the excess return on security i for month t, 6 is 
Dims on s beta with Fowler and Rorke (1983) adjustment; E/P and Ln(SZ) are 

.. ®frnin9-price ratio and the natural logarithm of market 
capitalization, respectively; Ln(B/M) is the natural logarithm of book-to-
market ratio. The model is estimated at the level of individual 
securities. The sample includes financial and nonfinancial firms. The 
average value of the estimated coefficients is the time-series average of 

e ,mc?n ^ estimated coefficients for July 1986 to December 1992 (78 
Months) , and t-statistic is the average coefficients divided by its time-
series standard error. 
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ESTIMATED COEFFICIENTS FROM POOLED TIME-SERIES CROSS-SECTION 

GLS REGRESSIONS USING ADJUSTED BETAS 

(Full Sample) 

Rpt - Rft = Yot + YitPpt + Y2t(E/P)pt + Y3tLn(SZ)pt + Y4tLn(B/M)pt + 

£
Pt 

Model Intercept Beta E/P Ln(SZ) Ln (B/M) 

(1) 
AVG 
S.E. 
t-Stat. 

(2) 
AVG 
S.E. 
t-Stat 

(3) 
AVG 
S.E. 
t-Stat 

(4) 
AVG 
S.E. 
t-Stat 

(5) 
AVG 
S.E. 
t-Stat 

(6) 
AVG 
STD 
t-Stat 

0.0060 
(0.0201) 
0.2988 

0.0140 
(0.0203) 
0.6894 

0.0842 
(0.0244) 
3.4494 

0.0099 
(0.0203) 
0.4867 

0.0879 
(0.0244) 
3.6069 

0.0883 
(0.0248) 
3.5661 

0.0299 
(0.0156) 
1.9199 

0.0288 
(0.0152) 
1.8921 

0.0139 
(0.0133) 
1.0413 

0.0282 
(0.0156) 
1.8029 

0.0136 
(0.0132) 
1.0261 

0.0128 
(0.0135) 
0.9524 

-0.0794 
(0.0500) 
-1.5874 

-0.0633 
(0.0490) 
-1.2919 

-0.0613 
(0.0492) 
-1.2468 

-0.0087 
(0.0019) 
-4.6003 

-0.0084 
(0.0019) 
-4.4536 

- 0 . 0 0 8 2 
(0.0019) 
-4.2524 

-0.0035 
(0.0025) 
-1.4211 

-0.0020 
(0.0024) 
-0.8378 

where Rpt - Rft is the excess return on portfolio p for month t, 3 is 
Dimson's beta with Fowler and Rorke (1983) adjustment; E/P and Ln(SZ) are 
the earning-price ratio and the natural logarithm of market 
capitalization, respectively; Ln(B/M) is the natural logarithm of book-to-
market ratio. The model is estimated at the level of individual 
securities. The sample includes financial and nonfinancial firms. The 
average value of the estimated coefficients is the time-series average of 
the monthly estimated coefficients for July 1986 to December 1992, and t-
statistic is the average coefficients divided by its time-series standard 
error. 
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AVERAGE VALUES OF THE ESTIMATED COEFFICIENTS OF THE 

FAMA-MACBETH REGRESSION USING ADJUSTED BETAS 

( Nonfinancial Firms ) 

Rit " Rft = Yot + YitPit + Y2t (E/P) it + Y3tLn(SZ)lt + Y4tLn (B/M) it + 

Eit 

Model Intercept Beta E/P Ln(SZ) Ln(B/M) 

(1) 
AVG 
STD 
t-Stat 

0.0279 
(0.1332) 
1.8496 

0.0084 
(0.1398) 
0.5328 

( 2 ) 
AVG 
STD 
t-Stat 

(3) 
AVG 
STD 
t-Stat 

(4) 
AVG 
STD 
t-Stat 

(5) 
AVG 
STD 
t-Stat 

( 6 ) 

AVG 
STD 
t-Stat 

0.0427 
(0.1459) 
2.5887 

0.0927 
(0.2152) 
3.8065 

0.0342 
(0.1407) 
2.1478 

0.1027 
(0.2209) 
4.1057 

0.1064 
(0.2249) 
3.0821 

0.0039 
(0.1372) 
0.2513 

-0.0005 
(0.1367) 
-0.0295 

0.0057 
(0.1416) 
0.3542 

-0.0057 
(0.1325) 
-0.3812 

-0.0087 
(0.1315) 
-0.5834 

-0.1078 
(0.4084) 
-2.3317 

-0.1157 
(0.4064) 
-2.5136 

-0.1317 
(0.4602) 
-2.5266 

-0.0082 
(0.0222) 
-3.2672 

-0.0071 
(0.0219) 
-2.8653 

-0.0069 
(0.0244) 
-2.5051 

0.0043 
(0.0475) 
0.7892 

0.0015 
(0.0528) 
0.2488 

where Rit - Rft is the excess return on security i for month t, (3 is 
Dimson's beta with Fowler and Rorke (1983) adjustment; E/P and Ln(SZ) are 
the earning-price ratio and the natural logarithm of market 
capitalization, respectively; Ln (B/M) is the natural logarithm of book-to-
market ratio. The model is estimated at the level of individual 
securities. The sample includes only nonfinancial firms. The average 
value of the estimated coefficients is the time-series average of the 
monthly estimated coefficients for July 1986 to December 1992 (78 Months) , 
and t-statistic is the average coefficients divided by its time-series 
standard error. 
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ESTIMATED COEFFICIENTS FROM POOLED TIME-SERIES CROSS-SECTION 

GLS REGRESSIONS USING ADJUSTED BETAS 

( Nonfinancial Firms ) 

Rpt - R/t = Yot + YitPpt + Y2t(E/P)pt + Y3tLn(SZ)pt + Y4tLn(B/M)pt + 

£
P t 

Model Intercept Beta E/P Ln(SZ) Ln (B/M) 

(1) 
AVG 
S.E. 
t-Stat. 

0.0169 
(0.0243) 
0.6977 

0.0182 
(0.0200) 
0.9110 

( 2 ) 
AVG 
S.E. 
t-Stat 

(3) 
AVG 
S.E. 
t-Stat 

(4) 
AVG 
S.E. 
t-Stat 

(5) 
AVG 
S.E. 
t-Stat 

(6) 
AVG 
STD 
t-Stat 

0.0351 
(0.0240) 
1.4585 

0.0877 
(0.0291) 
3.0028 

0.0193 
(0.0246) 
0.7816 

0.0999 
(0.0284) 
3.5135 

0.0990 
(0.0286) 
3.4654 

0.0104 
[0.0193) 
0.5385 

0.0043 
(0.0187) 
0.2271 

0.0180 
(0.0201) 
0.8987 

-0.0023 
(0.0182) 
0.1274 

-0.0023 
(0.0182) 
-0.1259 

-0.1227 
(0.0362) 
-3.3911 

-0.1163 
(0.0358) 
-3 .2449 

-0.1203 
(0.0375) 
-3 .2085 

-0.0081 
(0.0023) 
-3.5166 

-0.0075 
(0.0022) 
-3.4053 

-0.0071 
(0.0024) 
-2.9045 

0.0030 
(0.0050) 
0.5900 

-0.0021 
(0.0056) 
-0.3719 

where Rpt - Rft is the excess return on portfolio p for month t, 3 is 
Dimsons beta with Fowler and Rorke (1983) adjustment; E/P and Ln(SZ) are 
the earning-price ratio and the natural logarithm of market 
capitalization, respectively; Ln (B/M) is the natural logarithm of book-to-
market ratio. The model is estimated at the level of individual 
securities. The sample includes only nonfinancial firms. The average 
value of the estimated coefficients is the time-series average of the 
monthly estimated coefficients for July 1986 to December 1992, and t-
statistic is the average coefficients divided by its time-series standard 
error. 
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generalized least squares correction employed in the pooled 

time-series cross-section GLS estimation methods. 

Overall, findings from the Thai stock market provide 

further evidence concerning the cross-sectional relationship 

between financial variables and average returns. Although 

there is evidence of the relation between the book-to-market 

ratio and stock returns for the United States stock markets, 

the results of this study show the absence of the relation 

for the Thai stock market, even when only nonfinancial firms 

are used in the data set. The difference in the accounting 

standards in practice may partially explain the contrasting 

results. While American companies can use accelerated 

depreciation for tax reports and straight-line depreciation 

for financial reports, Thai companies are not allowed to 

issue dual reporting. Thai law also requires that a public 

company must create and maintain a legal reserve until the 

reserve forms at least 25% of registered capital. Further, 

in Thai accounting practices, there is no consolidation of 

investment between 20% and 50%. Differences in these three 

accounting standards in practice (depreciation method, 

reserve changes, and consolidation) have an important impact 

on the book-to-market ratio (Bavishi 1993). 

An interesting result is the significance of the 

relation between the E/P ratio and stock return, after 

controlling for the size effect, for the nonfinancial firms 

subsample. This implies that the information content of the 
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E/P ratio for financial firms differs from that of 

nonfinancial firms. The differences in the information 

content of the E/P ratio may be influenced by the 

distinctive characteristic of financial firms. For example, 

the financial firms expect to earn revenue from financial 

activities rather than from productive activities. 

Moreover, unlike the nonfinancial firms, the high leverage 

of financial firms does not imply financial instability. 

Another possible explanation of the evidence on the E/P 

ratios is more subtle. Because the financial stability of a 

bank and other financial institutions are important to the 

Thai financial system, they have been of particular interest 

to the public and are closely monitored by the government. 

This suggests that there are more alternative sources of 

information about the financial firms. In turn, the 

accounting reports are relatively less important as a source 

of information for financial firms than for nonfinancial 

firms. This evidence is consistent with the findings of the 

Brown (1970) and Grant (1980) studies in the accounting 

literature. They both documented that the information 

content of earnings announcements varies with the number of 

alternative sources of company information. 

Of the four variables investigated, the size effect has 

the most prominent and consistent role in explaining average 

stock returns. The evidence of no reliable relation between 

the market beta and stock returns is consistent with the 
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previous studies of the Thai stock market by Sareewiwatthana 

and Malone (1985) and Priebjrivat (1992). However, it is 

important to realize that several institutional factors 

could influence the implication of the results: the lack of 

derivative market, prohibition of short selling, and the 

price limits. 

The lack of derivative and debt markets in the Thai 

capital markets indicates that Thai capital market may not 

have the same level of market completeness as the U.S. 

capital market. In the state-preference framework 

introduced by Arrow (1964), an inadequate number of markets 

in contingents claims would be a source of inefficiency. 

The possibility of inefficiency arises whenever the feasible 

set of pure contingent claims fails to span all the state 

space. In the state-contingent approach, a complete market 

appears to require an extremely large number of independent 

securities. Ross (1976) showed that it is possible to 

expand the set of pure contingent claims if option contracts 

can be written on market securities and if market securities 

have sufficiently variable payoffs across states. 

As a result, the lack of derivative markets would have 

limited the contingencies, and the set of securities does 

not fully span the risk-return space. However, for the 

price discovery process issue, Stein (1991) pointed out that 

we do not know whether the development of derivative markets 

improve or deteriorate the price discovery process. 
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Ross (1977) has shown that the validity of the linear 

CAPM requires either (1) no prohibition against short 

selling or (2) a risk-free asset that can be freely short 

sold. Therefore, the availability of risk-free assets in 

the Thai capital market implies that prohibition against 

short selling does not have a significant impact on the 

results. However, the prohibition against short selling 

incapacitates investors from engaging in homemade hedging. 

According to Fama (1970), in an efficient market, 

market prices fully reflect available information. In this 

perspective, the price limits should reduce the market 

efficiency because equilibrium prices are not available in 

the short-time period. However, the use of monthly returns 

data helps alleviate the price discovery problem caused by 

the price limits. Consequently, the price limits should not 

significantly impact the findings reported in this study. 

The empirical evidence in this study also indicated 

that the adjustment of estimated beta for the effect of thin 

trading does not change the implications of the results. 

Finally, although the evidence of the insignificant return-

beta relation does not generally support the capital asset 

pricing model, it does not indicate that CAPM is not valid 

for the Thai stock market. As demonstrated by Roll and Ross 

(1994), a market index proxy that is quite close to the 

efficient frontier can produce a zero cross-sectional slope 

of the return-beta relation. 
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Transmission of Stock Market 

Movements 

Full Sample Period 

(Feb 10, 1992 - May 31, 1994) 

Before the results of the generalized autoregressive 

conditionally heteroskedastic (GARCH) models are discussed, 

examinations of the Ljung-Box statistic are performed on the 

close-to-close, open-to-close, and close-to-open returns of 

the New York Stock Exchange (NYSE) and the Stock Exchange of 

Thailand (SET), for serial correlation in the residuals and 

for conditional heteroskedasticity based on the squared 

residuals standardized. Table 9 presents the standard 

Ljung-Box portmanteau test statistics Q(10) for an 

autoregressive or moving average process of order 10 in the 

residuals. For the SET Index return series, there is strong 

evidence of serial correlation in the residuals. Further, 

the significance of the Q2(10) values in all return series 

strongly suggests the presence of conditional 

heteroskedasticity in both the NYSE and SET returns. The 

coefficient of kurtosis, m4, for normalized residuals is 

much higher than the predicted value of 3.0, as implied by 

the normal distribution, especially the close-to-open SET 

Index return series. 

Table 10 shows the results of initial estimations of 

the GARCH (1,1) model for close-to-close, open-to-close, and 



TABLE 9 

ESTIMATE OF THE BASE MODEL 

78 

Rt = + £t, 

N (0 , GO) 

Parameters and 
Diagnostic 
Statistics 

4> 

CO 

Log Likelihood 

Q (10) 

S&Pc-to-C 

0.037 
(0.023) 

0.473 
(0.014)*" 

-911.117 

9.687 

S & P o - t o - C 

0.034 
(0.023) 

-884.546 

9.686 

SETc_to_c 

0.104 
(0.069) 

SET0_to_c 

-0.023 
(0.057) 

SETc_to_0 

0.128 
(0.035)"* 

0.445 2.654 1.831 0.658 
(0.014)*" (0.082)*** (0.060)*** (0.009)' 

-1075.86 -970.604 -686.442 

24.262 22.037 36.519 

Q (10) 23.770 24.776 161.662 92.252 146.732 

m. 0.129 0.141 -0.271 -0.131 -1.127 

m4 5.652 5.822 8.378 7.658 37.328 

The models are estimated under the assumption of conditional normality. 
The sample period is from January 2, 1991, through May 31, 1994 for S&P 
and from February 10, 1992, through July 1, 1994, for SET. The sample 
size is 863 observations for S&P and 563 observations for SET. Standard 
errors are in parentheses. Q(10) and Q2(10) are the Ljung Box test 
statistic for normalized residuals and squared residuals, respectively. 
The statisticss m3 and m4 are the sample skewness and kurtosis of the 
residual. One asterisk indicates significance at the 10% level. Two 
asterisks indicate significance at the 5% level. Three asterisks 
indicate significance at the 1% level. 
X2 (10) critical values: 15.99 (10%); 18.31 (5%); 23.21 (1%). 
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ESTIMATE OF THE GARCH(1,1) MODEL 

Rt = (f> + £ t, 

o2t = o + a£t-i + ptft-i 

N(0, Gt) 

Parameters and 
Diagnostic 
Statistics S &Pc-to-C S&Po-to-C SETc_to_c SET0_ to-C SETC_ to-0 

0 0 
(0 

. 030 

.023) 
0 
(0 

. 026 

.022) 
0 
(0 

.149 

.056) " 
0 
(0 

. 009 

. 047) 
0 
(0 

. 089 

.020)" 

CO 0 
(0 

. 004 

.002)" 
0 
(0 

.004 

.001)" 
0 
(0 

.056 

.022)" 
0 
(0 

. Ill 

.046)" 
0 
(0 

. 022 

.002)" 

(X 0 
(0 

.023 

.006)" 
0 
(0 

.023 

.006)" 
0 
(0 

.149 

.024) " 
0 
(0 

.205 

.035)" 
0 
(0 o
 t

o 
to
 o
 

H
 0
0 

(3 0 
(0 

.967 

.007)" 
0 
(0 

.967 

.007)" 
0 
(0 

.838 

.019)" 
0 
(0 

. 744 

.045) " 
0 
(0 

.790 

.011) " 

Log Likelihood -886.043 -857.731 -996.009 -911 .372 -537 .452 

LR (2) 
a = (3 

for H0 

= 0 
50.148 53 .630 159.702 118 .464 297 .980 

Q(10) 12.185 11 . 721 31.478 18 . 962 55 . 091 

Q2(IO) 5.011 4 . 982 18 .685 9 . 009 7 .611 

M3 -0.174 -0 .204 -0.167 0 .224 -1 .593 

m4 5 . 719 5 .980 4.083 3 .447 15 .195 

The models are estimated under the assumption of conditional normality. 
The sample period is from January 2, 1991, through May 31, 1994, for S&P 
and from February 10, 1992, through July 1, 1994, for SET. The sample 
size is 863 observations for S&P and 563 observations for SET. Standard 
errors are in parentheses. Q(10) and Q2(10) are the Ljung Box test 
statistic for normalized residuals and squared residuals, respectively. 
The statistics m3 and m4 are the sample skewness and kurtosis of the 
residual. One asterisk indicates significance at the 10% level. Two 
asterisks indicate significance at the 5% level. Three asterisks 
indicate significance at the 1% level. 
X2(2) critical values: 4.61 (10%); 5.99 (5%); 9.21 (1%). 
X2 (10) critical values: 15.99 (10%); 18.31 (5%); 23.21 (1%). 



T A B L E 1 1 8 0 

E S T I M A T E O F T H E M A ( 1 ) - G A R C H M O D E L S 

Rt = <t> + ut, 

ut = et - YEt-i# 

Etllt-i ~ N (0 , <Jt) ; 
CT? = co + a£t-i + 

Parameters and 
Diagnostic 
Statistics S&Pc-to-C S5cPo-to-C 

0 0 . 031 0 . 027 0 
(0 .023) (0 .022) 

Y 0 .016 0 . 014 Y 
(0 .035) (0 . 035) 

03 0 •004 0 •004 
(0 . 001) (0 .001) 

a 0 .022 0 •023 
(0 . 006) (0 . 006) 

P 0 •968 + + + 0 •967 P 
(0 .007) (0 . 007) 

Log Likelihood -885.895 -857.602 

LR (3) for H0: 50.444 53.888 
y = a = p = 0 
LR (1) for H0: 0.296 0.258 
y = 0 

Q (10) 11.456 11.009 

Q2(10) 4.999 5 . 031 

m3 -0.174 -0.199 

m4 5.707 5.960 

The models are estimated under the assumption of conditional normality. 
The sample period is from January 2, 1991, through May 31, 1994, for S&P 
and from February 10f 1992, through July 1, 1994, for SET. The sample 
size is 863 observations for S&P and 563 observations for SET. Standard 
errors are in parentheses. Q(10) and Q (10) are the Ljung-Box test 
statistic fcpr normalized residuals and squared residuals, respectively. 
The statistics m3 and m4 are the sample skewness and kurtosis of the 
residual. One asterisk indicates significance at the 10% level. Two 
asterisks indicate significance at the 5% level. Three asterisks 
indicate significance at the 1% level. 
X9(l) critical values: 2.71 (10%); 3.84 (5%); 6.63 (1%). 
X? (3) critical values: 6.25 (10%); 7.82 (5%); 11.34 (1%). 
X (10) critical values: 15.99 (10%); 18.31 (5%); 23.21 (1%). 



TABLE 1 2 
81 

ESTIMATE OF THE AR-GARCH MODELS 

u. 

R^ 0 + U t / 

= Y l U t - 1 + Y 2 U t - 2 + Y 3 u t - 3 + e 

et|lt-i ~ 
CTt = co + ae 

N(0,a t) ; 

t-1 

t / 

Parameters and 
Diagnostic 
Statistics 

Yi 

Yl 

Ys 

CO 

Log Likelihood 

LR(3/5) for H0: 
Yi = Yin = Ys 
= a = 3 = 0 

LR (1 /3) for H0: 
Yi = Y2 = Ys = 0 

SETc_to_c 

0.151 , 
(0.063) 

0.146 
(0.047) 

0.069 
(0.025) 

0-162 + „ 
(0.027) 

0.819 + „ 
(0.021) 

-991.115 

169.490 

9.788 

SET0_to_c 

0.004 
(0.051) 

0.027 
(0.042) 

- 0 . 0 2 2 
(0.043) 

0.096 
(0.045) 

0.130 
(0.052) 

0.210 + 
(0.039) 

0-723 + 
(0.052) 

-908.579 

124.050 

5.586 

SETc-to-o 

0.093 
(0.024) 

0 . 2 0 0 
(0.055) 

0.106 + 
(0.057) 

0.093 , 
(0.048) 

0-022 
( 0 . 0 0 2 ) 

0.218 
(0.024) 

0.780 
(0.014) 

-523.319 

326 .246 

2 8 . 2 6 6 

Q(10) 

Q2 (10) 

m3 

m4 

15.289 

19.323 

-0.186 

4.172 

12.295 

8.453 

0.210 

3 .386 

10.201 

5.227 

-1.559 

14.761 

The models are estimated under the assumption of conditional normality. 
The sample period is from January 2, 1991, through May 31, 1994, for S&P 
and from February 10, 1992, through July 1, 1994, for SET. The sample 
size is 863 observations for S&P and 563 observations for SET. Standard 
errors are in parentheses. Q(10) and Q (10) are the Ljung-Box test 
statistic for normalized residuals and squared residuals, respectively. 
The statistics m3 and m4 are the sample skewness and kurtosis of the 
residuail. One asterisk indicates significance at the 10% level. Two 
asterisks indicate significance at tne 5% level. Three asterisks 
indicate significance at the 1% level. 
X, (1) critical values: 2.71 (10%); 3.84 (5%); 6.63 (1%). 
xA3) critical values: 6.25 (10%); 7.82 (5%); 11.34 (1%). 
X, (5) critical values: 9.24 (10%); 11.07 (5%); 15.09 (1%). 
X (10) critical values: 15.99 (10%); 18.31 (5%); 23.21 (1%). 
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close-to-open returns series in the U.S. and Thai stock 

markets. The model is estimated under the assumption of 

conditional normality. The estimated parameters in the 

GARCH(1,1) model are obtained by the Berndt, Hall, Hall, and 

Hausman (1974) algorithm. The likelihood ratio tests for 

the absence of conditional heteroskedasticity, LRa=(J=0, are 

highly significant at any level in all return series. This 

indicates the strong GARCH process in both the NYSE and SET 

Index return series. Notably, the GARCH(1,1) models do not 

eliminate the autocorrelation in the SET Index return series 

and do not fully capture the leptokurtosis in all the return 

series. 

As seen by the LRY=0 test, the results in Table 11 

indicate that there is no evidence of autocorrelation in the 

S&P 500 Index return series. In Table 12, the results of 

fitting the AR process instead of the MA process to the SET 

Index return series show significant improvement in the log-

likelihood function. The higher order of the AR process, 

AR(3), is necessary for the open-to-close and close-to-open 

SET Index returns series to reduce the serial correlation in 

residuals. The first-order autoregressive parameter is 

highly significant for the close-to-close and close-to-open 

returns series. 

Tables 13 and 14 report the use of conditional t-

distribution, combined with the GARCH model to account for 

the excess leptokurtosis in the unconditional distribution 



TABLE 13 8 3 

ESTIMATE OF THE MA(1)-GARCH ~ t MODELS 

Rt = <J) + ut, 

ut = et - YEt-if 
et|Xt-! ~ t .d. (0,at,v) ; 
CT^ = co + aSt-i + Pĉ t-i 

Parameters and 
Diagnostic 
Statistics S &Pr_+-„_r S&P0_ -to-C 

0 0 
(0 

.029 

. 020) 
0 . 

(0. 
025 
019) 

Y -0 
(0 

.008 

. 033) 
- 0 . 

(0. 
010 
033) 

xT1 0 
(0 

.176 

.004)"" 
0 . 

(0. 
180 
005)"" 

(A) 0 
(0 

.002 

. 002) 
0 . 

(0. 
002 
002) 

a 0 
(0 

.023 

. 009) """ 
0 . 

(0. 
025 
009)"" 

13 0 
(0 

. 971 

.011) """ 
0 . 

(0. 
969 
011)""" 

Log Likelihood -853.766 -823 .219 

LR(1) for H0 : 
o_1 = o 

64.258 68 . 766 

Q (10) 13.400 13 . 095 

Q2(10) 4.622 4 .609 

m3 -0.203 -0 .243 

m4 5.763 6 .061 

3 (-0-2) (v-4) _1 6.568 6 .857 

The models are estimated using the conditional t distribution. The 
sample period is from January 2, 1991, through May 31, 1994, for S&P and 
from February 10, 1992, through July 1, 1994, for SET. The sample size 
is 863 observations for S&P and 563 observations for SET. Standard 
errors are in parentheses. Q(10) and Q2(10) are the Ljung Box 
portmanteau test statistic for normalized residuals and squared 
residuals, respectively. The statistics m3 and m4 are the sample 
skewness and kurtosis of the residual. One asterisk indicates 
significance at the 10% level. Two asterisks indicate significance at 
the 5% level. Three asterisks indicate significance at the 1% level. 
X (1) critical values: 2.71 (10%); 3.84 (5%); 6.63 (1%). 
X (10) critical values: 15.99 (10%); 18.31 (5%); 23.21 (1%). 



TABLE 14 

ESTIMATE OF THE AR-GARCH(1,1) t MODELS 

84 

Uh-

Rt = <t> + ut, 
YiUt-i + Y2

ut-2 + Y3
ut-3 + et# 

Ic-i ~ t.d. (0,at,v) ; £tl -(-t-i 
= co + ae t-1 + Pa'-i 

Parameters and 
Diagnostic 
Statistics 

<J) 

Yi 

Y 2 

y3 

V - 1 

(i) 

a 

Log Likelihood 

LR(1) for H0: 
a)-1 = 0 

Q(10) 

Q2(10) 

m3 

m4 

3 (0-2) (0-4)-1 

SETc_to_c 

0.147 „ 
(0.061) 

0.140 
(0.045) 

0.136 
(0.002) 

0.148 „ 
(0.070) 

0.167 
(0.046) 

0.775 _ 
(0.051) 

-982.299 

17.632 

16.724 

19.859 

-0.250 

4 .665 

4 . 799 

SET0-to-c 

- 0 . 005 
(0. 049) 

0 . 030 
(0. 044) 

- 0 . 012 
(0. 044) 

0 . 095 
(0. 046) 

0 . 064 , 
(0. 037) 

0 . o n ** 
(0. 051) 

0 . 167 
(0. 039) 

0 . 773 ^ 
(0. 052) 

-906.806 

3 .546 

12.008 

8 . 752 

0.201 

3 .495 

3 . 517 

S E T c . _ t o . Q 

0.091 
(0.023) 

0.191 
(0.045) 

0.069 * 
(0.040) 

0.072 „ 
(0.034) 

0.228 + 
(0.025) 

0.054 ^ 
(0.016) 

0.384 
(0.122) 

0.403 
(0.084) 

-416.215 

214.210 

13.075 

4 . 715 

-2.177 

19.528 

19.273 

The models are estimated using the conditional t distribution. The 
sample period is from January 2, 1991, through May 31, 1994, for S&P and 
from February 10, 1992, through July 1, 1994< for SET. The sample size 
is 863 observations for S&P and 563 observations for SET. Standard 
errors are m parentheses. Q(10) and Q (10) are the Ljung Box 
portmanteau test statistic for normalized residuals and squared 
residuals, respectively. The statistics m3 and m4 are the sample 
skewness and kurtosis of the residual. One asterisk indicates 
significance at the 10% level. Two asterisks indicate significance at 
the 5% level. Three asterisks indicate significance at the 1% level. 
X2(l) critical values: 2.71 (10%); 3.84 (5%); 6.63 (1%). 
X (10) critical values: 15.99 (10%); 18.31 (5%); 23.21 (1%). 



TABLE 15 8 5 

ESTIMATE OF THE MA(1)-IGARCH(1,1) ~ t MODELS 

Rt = 0 + ut, 

ut = et - YEt-if 
Stllt-x ~ t .d. (0, a t /v) ; 

a;: = co + a£t-i + (l-a)Gt-i 

Parameters and 
Diagnostic 
Statistics S&Ec-to-c S&P0_to_c 

$ 0.029 0.025 
(0.020) (0.019) 

y -0.010 -0.011 
(0.034) (0.033) 

v_1 0.191 0.195 
(0.005)*" (0.005)*" 

co 0.001 0.001 
(0.001) (0.001) 

a 0.025 0.027 
(0.008)*" (0.009)*** 

Log Likelihood -854.444 -823.862 

LR(1) for H0: 1.356 1.286 
a + P = 1 

Q(10) 14.407 14.077 
Q2 (10) 4.391 4.443 

m3 -0.229 -0.276 

m, 5.853 6.178 

3 (\>-2) (v-4) _1 7.824 8.331 

The models are estimated using the conditional t distribution. The 
sample period is from January 2, 1991, through May 31, 1994, for S&P and 
from February 10, 1992, through July 1, 1994, for SET. The sample size 
is 863 observations for S&P and 563 observations for SET. Standard 
errors are in parentheses. Q(10) and Q2(10) are the Ljung Box 
portmanteau test statistic for normalized residuals and squared 
residuals, respectively. The statistics m3 and m4 are the sample 
skewness and kurtosis of the residual. One asterisk indicates 
significance at the 10% level. Two asterisks indicate significance at 
the 5% level. Three asterisks indicate significance at the 1% level. 
X2(l) critical values: 2.71 (10%); 3.84 (5%); 6.63 (1%). 
X2(10) critical values: 15.99 (10%); 18.31 (5%); 23.21 (1%). 



TABLE 16 86 

ESTIMATE OF THE AR--IGARCHd, ,1) - t MODELS 

Rt iz: 0 + u •t / 
ut 

= YiUt-1 + Y2ut-2 + Y3ut-3 + £t/ 
e. 11 11-1 t .d. (0 , at,v) ; 

a? = CO + a£t-i + (1-a) Gt-i 

Parameters and 
Diagnostic 
Statistics SETc_to_c SET0_to_c SETc_to-o 

4> 0 .151 0 .004 0 .080 4> 
(0 . 060) (0 . 052) (0 .025) 

Yi 0 • 138 0 .026 0 .146 
(0 . 048) (0 .045) (0 .045) 

Yz -0 . 017 0 . 070 
(0 . 046) (0 .049) 

Y 3 0 .098 0 .094 „ 
(0 .048) (0 .046) 

v_1 0 •140 + + + 0 .054 0 .223 
(0 .006) (0 .019) (0 .024) 

GO 0 .082 + 0 .051 „ 0 .005 ^ 
(0 .044) (0 .023) (0 . 002) 

a 0 .199 0 .194 _ 0 .144 
(0 . 038) (0 .039) (0 . 025) 

Log Likelihood -983.769 -908.514 -419.972 

LR(1) for H0: 2 . 940 3 .416 7 . 516 
a + p = 1 

Q (10) 15.788 10.814 13.668 

Q2(10) 18.502 8.677 5.806 

m3 -0.195 0.190 -1.247 

m4 4.238 3 .344 14.206 

3 (0-2) (-0-4)"1 4 . 909 3 .413 15.287 

The models are estimated using the conditional t distribution. The 
sample period is from January 2, 1991, through May 31, 1994, for S&P and 
from February 10, 1992, through July 1, 1994< for SET. The sample size 
is 863 observations for S&P and 563 observations for SET. Standard 
errors are in parentheses. Q(10) and Q (10) are the Ljung Box 
portmanteau test statistic for normalized residuals and squared 
residuals, respectively. The statistics m3 and m4 are the sample 
skewness and kurtosis of the residual. One asterisk indicates 
significance at the 10% level. Two asterisks indicate significance at 
the 5% level. Three asterisks indicate significance at the 1% level. 
X9(l) critical values: 2.71 (10%); 3.84 (5%); 6.63 (1%). 
(10) critical values: 15.99 (10%); 18.31 (5%); 23.21 (1%). X 
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of the residuals. The estimated values of the inverse of 

the degrees-of-freedom parameter in the t-distribution, O"1, 

are statistically significant. The likelihood ratio test 

statistics, LR1Aj=0, for the GARCH (1,1) model with 

conditionally normal errors are highly significant in all 

returns series, except that the LR1A, = 0 test of the open-

to-close SET Index return is significant at the 10% level. 

The estimated values of the degree-of-freedom parameter in 

the t-distribution, "0, implies the estimated value of 

conditional kurtosis, 3(0-2) (0-4)"1. Tables 13 and 14 

report that the estimated value of the conditional kurtosis, 

3(0-2) (0-4)"1, are in accordance with the sample analog of 

the standardized residuals e^t2 = m4. 

It is noted that the close-to-close and close-to-open 

of S&P 500 returns series in Table 13 have the sum of a and 

(3 very close to unity, indicating a very high persistence 

of past volatility in current returns volatility. In Table 

13, the results show that the magnitude of a + (3 equals 

0.994 in both S&P Index return series. According to Engle 

and Bollerslev (1986) , if the sum of a and (3 equals to 

unity in the GARCH (1,1) process, then this class of models 

is referred to as the integrated-GARCH, or IGARCH, which 

implies persistence of the conditional variance over all 

future horizons. To investigate this issue, the integrated-

GARCH models are tested for unit root in the variance. The 

results of the IGARCH model in Table 15 provide strong 



88 

evidence of integrated variances for the S&P 500 Index 

returns series. The likelihood ratio test statistics of 

open-to-close and close-to-close S&P 500 Index return series 

cannot reject the restriction of integration in variances at 

any level. This indicates the possible existence of unit 

root in the conditional variance. However, Diebold (1986) 

and Lamoureux and Lastrapes (1990) argue that the evidence 

of IGARCH may, in fact, due to time-varying GARCH 

parameters. In Table 16, the IGARCH model is not supported 

for the SET Index return series. The likelihood ratio test 

for the sum of the a and |3 equal unity in all the SET 

return series are rejected at 10% level of significance. 

In Table 17 and 18, the GARCH in the mean parameter, 

K, and the weekend/holiday variable, Dt, are included in the 

"final model." Engle, Lilien, and Robins (1987) extend the 

ARCH model to ARCH-M and find strong evidence of the link 

between risk and return in the term structure of interest 

rates. However, Baillie and DeGennaro (1990) point out that 

the significance of the GARCH in the mean parameter is 

sensitive to the distributional assumption. They suggest 

that by using the appropriate distributional assumption, the 

relationship between mean returns and own variance or 

standard deviation is weak. The results in the Tables 17 

and 18 indicate that there is no evidence of the GARCH in 

the mean effect in both S&P 500 and SET Index return series. 

Further examinations reveal that the GARCH-M parameter in 



TABLE 17 8 9 

ESTIMATE OF THE MA(1)-GARCH(1,1)-M ~ t MODELS 

Rt = <{> + KOt + XDt+ ut, 
ut = £t - Y£t-i/ 

£t|It-i ~ t.d. (0,C7t,v) ; 
o\ = oo + aEt-i + (3at_i + 5Dt 

Parameters and 
Diagnostic 
Statistics S&Pc-to-c S &P0_to..c 

0 -0.054 -0.061 
(0.111) (0.101) 

K 0.104 0.109 
(0.171) (0.163) 

X 0.093 „ 0.104 
(0.046) (0.045) 

y -0.004 -0.005 
(0.034) (0.033) 

v"1 0.174 ... 0.177 
(0.009) (0.012) 

co 0.007 0.007 
(0.010) (0.010) 

a 0.025 0.027 
(0.009) (0.010) 

0 0.969 0.967 
(0.012) (0.012) 

5 -0.022 -0.019 
(0.050) (0.047) 

Log Likelihood -851.895 -820.647 

LR(7) for H0 : , 118.444 127.798 
K = X = Y = ^ 

= a = (3 = 5 = 0 

Q (10) 13.546 13.055 

Q2(10) 4.650 4.569 

m3 -0.219 -0.262 

m4 5.701 5.981 

3 (v-2) (v-4)_1 6.457 6.568 

The models are estimated using the conditional t distribution. The 
sample period is from January 2, 1991, through May 31, 1994, for S&P and 
from February 10, 1992, through July 1, 1994, for SET. The sample size 
is 863 observations for S&P and 563 observations for SET. Standard 
errors are in parentheses. Q(10) and Q2(10) are the Ljung Box 
portmanteau test statistic for normalized residuals and squared 
residuals, respectively. The statistics m3 and m4 are the sample 
skewness and kurtosis of the residual. One asterisk indicates 
significance at the 10% level. Two asterisks indicate significance at 
the 5% level. Three asterisks indicate significance at the 1% level. 
x2(7) critical values: 12.02 (10%); 14.07 (5%); 18.48 (1%). 
X2(10) critical values: 15.99 (10%); 18.31 (5%); 23.21 (1%). 



TABLE 18 9 0 

ESTIMATE OF THE AR-GARCH(1,1)-M ~ t MODELS 

Rt = 0 + KOT + ADt+ ut, 
ut = YiUt-i + Y2ut-2 + Y3ut-3 + 

et\lt-i ~ t .d. (0,at;v) ; 
o2t = oo + a£t-i + (3cJt_i + 5D t 

Parameters and 
Diagnostic 
Statistics SETc_to_c SET0-to-c SETc-to-o 

<t> 0.489 0.185 . -0.042 
(0.189) (0.098) (0.060) 

K -0.198 -0.056 0.183 
(0.164) (0.072) (0.151) 

X -0.342 .. -0.397 ... -0.010 
(0.142) (0.119) (0.041) 

YI 0 . 1 7 5 . . . 0 . 0 4 8 0 . 1 8 4 . . . 
(0.046) (0.043) (0.046) 

y, 0.012 0.064 
(0.043) (0.040) 

Ya 0.112 ... 0.072 .. 
(0.043) (0.033) 

nT1 0.127 ... 0.070 ... 0.228 ... 
(0.015) (0.011) (0.025) 

q 0.068 0.093 0.040 .. 
(0.107) (0.087) (0.017) 

a 0.259 ... 0.245 ... 0.388 ... 
(0.068) (0.058) (0.127) 

P 0.579 ... 0.603 ... 0.371 ... 
(0.082) (0.085) (0.086) 

5 1.317 ... 0.688 ... 0.105 ... 
(0.320) (0.250) (0.037) 

Log Likelihood -966.736 -893.829 -410.395 

LR(7/9) for Hb : 218.248 153.550 552.094 
K = X = Y = v 
= a = 3 = 5 = 0 

Q(10) 17.391 10.485 13.160 

Q2(10) 12.984 6.348 3.507 

m3 -0.073 0.303 -2.464 

m4 4.547 3.537 20.401 

3 ('0-2) ("0-4) 1 4.549 3.583 18.545 

The models are estimated using the conditional t distribution. The 
sample period is from January 2, 1991, through May 31, 1994, for S&P and 
from February 10, 1992, through July 1, 1994, for SET. The sample size 
is 863 observations for S&P and 563 observations for SET. Standard 
errors are in parentheses. Q(10) and Q (10) are the Ljung Box 
portmanteau test statistic for normalized residuals and squared 
residuals, respectively. The statistics m3 and m4 are the sample 
skewness and kurtosis of the residual. One asterisk indicates 
significance at the 10% level. Two asterisks indicate significance at 
the 5% level. Three asterisks indicate significance at tne 1% level. 
Xp (7) critical values: 12.02 (10%); 14.07 (5%); 18.48 (1%). 
X, (9) critical values: 14.68 (10%) ; 16.92 (5%); 21.67 (1%). 
X (10) critical values: 15.99 (10%); 18.31 (5%); 23.21 (1%). 



91 

the close-to-open SET Index return series is significant 

when using the assumption of conditional normality. This 

evidence is consistent with the argument that the use of a 

conditional t-distribution in the presence of excess 

kurtosis eliminates the significance of the GARCH in the 

mean parameter. 

The results for the volatility spillover effects from 

the United States market to the Thai stock market, estimated 

under the assumption of conditional normal residuals, are 

shown in Table 19. There is no significant volatility 

spillover effect on close-to-close returns of the Thai stock 

market. Similarly, the most recent U.S. volatility shocks 

have had no effect on the open-to-close conditional variance 

of the Thai stock market. However, the volatility 

spillovers effect on the conditional variance of close-to-

open returns is highly significant. That is, the unexpected 

U.S. volatility shocks have a significant effect only on the 

close-to-open Thai market volatility. In Table 21, the 

volatility spillover effects are estimated, using the 

conditional t-distribution. The results under the 

assumption of conditional t-distributed residuals are 

similar to the conditional normality; the main effects are 

to lower the t-statistics for the volatility spillover 

coefficients and to eliminate the significance of GARCH in 

the means parameter coefficient in the close-to-open 

returns. 
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VOLATILITY SPILLOVERS ESTIMATED FROM THE AR-GARCH-M MODEL 

Rt
SET = $ + KGt + ADt+ Ut, 

U t = YlUt-1 + Y 2 U t - 2 + Y 3 U t - 3 + £ t / 

S t i l t s ~ N (0 , a t ) ; 
2 _„2 n —2 , v n , nC-to-C/0-to-Cv NYSE 

O t = CD + OLE t-l + pGt-i + oDt + y xt 

Parameters and SETc-to-c SET0_to_c SETc_to_0 
Diagnostic 
Statistics Coeff. t-Stat. Coeff. t-Stat. Coeff. t-Stat. 

(J) 0. 456 2 . 686*** 0. ,217 2 . 438** 0. 047 1. 277 

K -0. 172 -1. ,107 -0. ,067 1. 093 0. ,230 4. 429* 

X -0. ,337 -2 . ,355** -0. ,362 3 . ,191*** 0 . , 032 0. , 728 

Yi 0. ,205 4 . ,321*** 0. . 040 0. , 978 0. .212 3. ,128* 

Y 2 -0. .010 0. .235 0. . 089 1. ,438 

Ys 0. .121 2. .878*** 0. . 069 1. .358 

CO 0, . 057 0. .832 0, .030 0. .468 0, . 003 0. .304 

a 0, .322 5, .394*** 0, .269 5, .200*** 0, .399 7, .902* 

13 0, .500 9, .683*** 0, .609 8 , .549*** 0, . 571 14 .485* 

5 1, .493 6, .324*** 0 .632 3 , .138*** 0 . 047 2, .440* 

0 0 .120 1 .037 0 .125 1 .108 0 .162 7 . 999* 

kelihood -976 .478 -894. .621 -498 .844 

for H0: 0 .094 2, .316 40 .268 
6 = 0 

LR(1/9/9) for H0: 198.764 151.966 375.196 
K = X = Yi = y2 = y3 = 0 
= v 1 = a = $ = 5 = 0 

Q (10) 16.996 10.889 15.123 

Q2(10) 16.438 5.898 4.099 

m3 -0.065 0.325 -1.539 

m4 4.514 3.420 13.726 

The models are estimated under the assumption of conditional normality. 
The sample period is from February 10, 1992 through July 1, 1994. The 
sample size is 563 observations. Standard errors are in parentheses. 
Q (10) and Q2(10) are the Ljung Box portmanteau test statistic for 
normalized residuals and squared residuals, respectively. The 
statistics m3 and m4 are the sample skewness and kurtosis of the 
residual. One asterisk indicates significance at the 10% level. Two 
asterisks indicate significance at the 5% level. Three asterisks 
indicate significance at the 1% level. 
X2(l) critical values: 2.71 (10%); 3.84 (5%); 6.63 (1%). 
X2(7) critical values: 12.02 (10%); 14.07 (5%); 18.48 (1%). 
X2(9) critical values: 14.68 (10%); 16.92 (5%); 21.67 (1%). 
X2(10) critical values: 15.99 (10%); 18.31 (5%); 23.21 (1%). 
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M E A N A N D V O L A T I L I T Y S P I L L O V E R S E S T I M A T E D F R O M 

TH E A R - G A R C H - M M O D E L 

D S E T A _L. irrr _l. i n _L. ,|rC-to-C/0-to-Cv NYSE 

Rt = Cp + KG t + AD t+ l|r Yt + Ut, 

U t = Yiut-i + Y 2u t-2 + Y 3u t-3 + £t/ 
£t|It-i ~ N (0 , <Jt) ; 

a? = co + as^i + 3a?_! + 5D t + QC-to-c/o-to-c^NYSE 

Parameters and SETr.^_r 
Diagnostic 
Statistics Coeff. t-Stat. Coeff. t-Stat. Coeff. t-Stat. 

0 0. .452 2 . .657 0. .220 2 . .468 0. . 049 1. .362 

EC -0. .169 -1. . 091 -0. . 068 -1. .117 0. .228 4. .168 

X -0. .334 -2 . . 334** -0. .364 -3 . .191*** 0. . 035 0. .784 

•lU 0. . 044 0, .434 -0. .032 -0. .379 0. .044 0. .923 

Yi 0. .203 4. .280*** 0, .042 1, .027 0. .203 2 . . 998 

Y 2 -0, .010 -0. .026 0. . 080 1. .266 

Y3 0. . 121 2 , .880*** 0. . 074 1. .421 

CO 0 . . 059 0, .859 0, . 031 0. .469 0. .002 0. .203 

a 0. .320 5 , .391*** 0 , .268 5. .220*** 0, .379 7, .457 

(3 0. . 502 9, . 631*** 0, .606 8, .511*** 0. .586 14 . .814 

5 1. .483 6, .287*** 0, .651 3 , .179*** 0. . 057 2 . .755 

0 0. . 120 1, . 053 0, .122 1. .075 0, . 148 7. .345 

Log Likelihood -976.361 -894.571 -498.474 

LR(1) for H0: 0.234 0.100 0.740 
i|/= 0 

LR(8/10/10) for H0: 198.998 152.066 375.936 
K = X = Yi = Y2 = y3 = © 

= \jj = v 1 = a = p = 5 = 0 

Q(10) 17.212 10.636 16.070 

Q2(10) 16.881 6.051 4.281 

m3 -0.066 0.329 -1.597 

4.525 3.434 14.057 

The models are estimated under the assumption of conditional normality. 
The sample period is from February 10, 1992 through July 1, 1994. The 
sample size is 563 observations. Standard errors are in parentheses. 
Q(10) and Q (10) are the Ljung Box portmanteau test statistic for 
normalized residuals and squared residuals, respectively. The statistics 
m3 and m4 are the sample skewness and kurtosis of the residual. One 
asterisk indicates significance at the 10% level. Two asterisks indicate 
significance at the 5-s level. Three asterisks indicate significance at 
the 1% level. 
X?(l) critical values: 2.71 (10%); 3.84 (5%); 6.63 (1%). 
XA8) critical values: 13.36 (10%); 15.51 (5%); 20.09 (1%). 
X (10) critical values: 15.99 (10%); 18.31 (5%); 23.21 (1%). 
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VOLATILITY SPILLOVERS ESTIMATED FROM THE AR-GARCH-M MODEL 

Rt
SET = (f> + KQt + ADt+ ut, 

Ut = YlUt-l + Y2Ut-2 + Y3Ut-3 + et' 
£t|It-i ~ t.d. (0,at,v) ; 

-2 2 Q̂ -2 , , nC-to-C/0-to-Cv NYSE ? 2 O _2 VT-N . AC-to-u/u-to-uv 
= oo + a£t_i + 3 at_! + 5Dt + 0 X •t 

Parameters and SETc_to_c SET0_to_c SETc_to_0 
Diagnostic ^ ^ ^ . 
Statistics Coeff. t-Stat. Coeff. t-Stat. Coeff. t-Stat. 

CD 0. 343 3 . 815" 0 . 221 2 . 332** 0. 048 0. 840 

K -0. 055 -1. ,102 -0. 080 -1. ,149 0. 164 1. 141 

X -0. 357 -2 . , 618*** -0. ,385 -3 . ,335*** -0. ,004 -0. ,108 

Yi 0. . 174 3 . . 767*** 0. ,047 1. ,088 0. ,182 3. , 898" 

Y 2 0. .009 0. .210 0. , 067 1. .680 

Y 3 0. .116 2 . .706*** 0. .071 2 . . 1441 

\>_1 0. .123 9, .020*** 0. . 066 4 , .442*** 0. .232 8. . 326 

CO 0. .046 0, .413 0, .037 0, .473 0. .030 1, . 717 

a 0, .257 3 , .866*** 0, .242 4 , .306*** 0, .379 3 , .022 

(3 0, .571 7 .104*** 0 .620 7 .592*** 0, .365 4 . .324 

5 1, .285 4 .100 0 .649 2 .716*** 0 . 097 2 .508 

0 0, . 131 0 .852 0 .134 1 . 047 0 . 069 1 .991 

Log Likelihood -966.589 -892.843 -406.559 

LR(1) for H0: 0.294 1.972 7.672 
6 = 0 

LR(8/10/10) for H0: 218.542 155.522 559.766 
K = X = Vi = y2 = V3 
= e=\}-1 = a = p = 5 = 0 

Q (10) 17.528 10.889 14.980 

Q2(10) 16.632 6.334 6.280 

m3 -0.053 0.326 -2.235 

m4 4.555 3.532 19.292 

3 (v-2) (v-4) _1 4.453 3.538 
22 .333 

The models are estimated using the conditional t distribution. The 
sample period is from February 10, 1992 through July 1, 1994. The sample 
size is 563 observations. Standard errors are in parentheses. Q(10) and 
Q (10) are the Ljung Box portmanteau test statistic for normalized 
residuals and squared residuals, respectively. The statistics m3> and m4 
are the sample skewness and kurtosis of the residual. One asterisk 
indicates significance at the 10% level. Two asterisks indicate 
significance at the 5% level. Three asterisks indicate significance at 
the 1% level. 
X, (1) critical values: 2.71 (10%); 3.84 (5%); 6.63 (1%). 
X?(8) critical values: 13.36 (10%); 15.51 (5%); 20.09 (1%). 
X (10) critical values: 15.99 (10%); 18.31 (5%); 23.21 (1%). 
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MEAN AND VOLATILITY SPILLOVERS ESTIMATED FROM 
THE AR-GARCH-M MODEL 

R t
S E T = 0 + KQ t + ADt+ ^-to-C/O-to-C^NYSE + u 

ut = YiUfi + Y2ut-2 + Y3ut-3 + 
£t I It-i 

t / 

o\ = co + aet-i + (3 a 
t .d. (0, a t / v ) ; 

t-i + 5D t + 0 
C-to-C/0-to-Cv NYSE 

A t 

Parameters and 
Diagnostic 

SETr SETn SETr 

Log Likelihood 

LR(1) for H0: 
i|r= 0 

LR(9/10/11) for H0: 
= A =_ Y ! = Y 2 = Ya = 
\j; = v i = a = 3 = 5 

K 

Q (10) 

Q2(10) 

m3 

m4 

3 (v-2) (v-4)"1 
23 .559 

-966.344 

0.490 

219.032 

0 

17.908 

17.115 

-0.055 

4.565 

-892.664 

0.358 

155.880 

10.532 

6.589 

0.330 

3.554 

Statistics Coeff. t-Stat. Coeff. t-Stat. Coeff. t-Stat. 

<D 0 .338 3 .765" 0 .222 2 .328** 0 . 047 0 .826 

K -0, . 053 -1 .069 -0 .080 -1 .137 0 .165 1 .150 

X -0, .351 -2 . 578** -0 .395 -3 .382*** -0 . 003 -0 . 076 

11/ 0. . 059 0 .638 -0, .050 -0 . 570 -0, . 010 -0 .365 

Yi 0. .172 3 . 722*** 0, . 050 1 .144 0, .181 3 .892** 

Yz 0, .006 0 .139 0, .069 1 .705* 

Ys 0, .117 2 . 714*** 0. . 072 2 . 147** 
O"1 0 . . 124 8, . 860*** 0. . 070 6 .282*** 0. .233 8 .330** 

CO 0. .049 0, .438 0. . 036 0 .454 0. . 030 1 . 722* 

a 0. ,256 3 . .860*** 0. .241 4 .286*** 0. .379 3 .022** 

3 0. ,572 7 . .084*** 0. ,619 7 .518*** 0. ,364 4 . 304** 
5 1. 2 74 4. .057*** 0. ,676 2 .756*** 0. , 096 2 .496** 
0 0. 127 0. .847 0. , 134 1 . 022 0. 069 1 . 999** 

-406.447 

0.224 

559.990 

14.993 

6.317 

-2.229 

19.260 

4 .476 3.583 

d e l s . a 5 e • estimated using the conditional t distribution. The 
sample period is from February 10, 1992 through July 1, 1994. The sarmsle 
^Zien^1S

a^
63^obSTe-rvations. Standard errors are in parentheses. Q(10) and 

Q (10) are the Ljung-Box portmanteau test statistic for normalized 
residuals and squared residuals, respectively. The statistics iru and m 
are the sample skewness and kurtosis of the residual. One asterisk 4 

indicates significance at the 10% level. Two asterisks indicate 
t ^ r i ^ l e v e l . 5 % l e V e l " T h r e e a s t e r i s k s indicate significance at 

X2 (1) critical values: 2.71 (10%); 3.84 (5%); 6.63 (1%) 
X2 cnticalvalues. 14.68 (10%L- 16.92 (si) ; 21.67 (i%) . 
X (11) critical values: 17.28 (10%f; 19.68 (5%j; 24.72 (1%) 
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Table 20 presents evidence on the extent to which the 

price changes in the U.S. market can predict Thai stock 

returns. For all returns series, the mean spillover 

coefficients are not statistically significant at the 

standard level. The spillover in conditional means for the 

full sample period is insignificant. By reestimating the 

mean spillover effect with the conditional t-distribution in 

Table 22, this study can compare these results to those in 

Table 20. In table 22, having taken into account the excess 

leptokurtosis, the spillover effect on conditional mean of 

close-to-open SET Index return series becomes insignificant. 

Subsample Period 

(Dec 1, 1993 - May 31, 1994) 

In the previous section, the GARCH model was estimated 

using the assumption of constant spillover effect over the 

estimation period. However, several prior studies have 

documented that the magnitude of the spillover effect is in 

fact unstable over time (Brady 1988). This implies that the 

significance of the spillover effect may be sensitive to the 

estimation period. Moreover, King and Wadhwani (1990) 

indicated that the correlations among United States and 

international markets seem to increase following an increase 

in volatility. In attempts to damp inflation expectations 

in the U.S. economy, the Federal Reserve Board raised the 

Federal Fund rate for the first time in five years on 
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February 4, 1994, with a second increase on March 22, and a 

third increase on April 18. The federal rate is the rate 

for overnight loans between banks. The Federal Reserve 

announcements, which came in dribs and drabs, caused several 

significant rises and plunges in stock prices. After more 

than two years of smooth market behavior, the stock markets, 

both in the United States and overseas, became highly 

volatile. As a result, the spillover effect may have been 

escalated during the period around the Federal Reserve Board 

announcements of the short-term interest rate increases. An 

investigation of the stock market movement during the period 

may yield an insight into the spillover effect. 

The results of estimating the MA(1)-GARCH(1,1) model 

for the subperiod between Dec. 1, 1993, and May 31, 1994, 

are showed in Table 23. Both the close-to-close and open-

to-close returns for the SET Index are estimated, using the 

conditional normality. To account for the excess kurtosis 

in the residuals, the use of conditional t-distribution is 

required for the close-to-open returns series. It is 

noteworthy that the GARCH parameters, a and 3, are 

significant for the close-to-open returns series when 

estimated under the assumption of conditional normality. 

That is, the use of the conditional t-distribution 

eliminates the significance of the GARCH parameters. 

Table 24 shows the results of estimating the volatility 

spillover effects during the last six-month period. The 
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ESTIMATE OF THE MA(1)-GARCH IN MEAN MODELS 
(Dec 1, 1993 - Jul 1, 1994) 

Rt — (f) + kcĵ- + ADt+ Ut / 
Ut = Et - YEt-n 

I ̂t-i 
a: 

t .d. (0, at, v) 
go + a ^ t - i + p c j t - i + 5 D t 

Parameters and 
Diagnostic 
Statistics SET 'c-to-c SET0_to_c SETc_to_0 

0 0. 
(0. 

183 
559) 

0.244 
(0.467) 

-0 
(0 
. 021 
.262) 

K 

(0.417) 

0. 
(0. 

037 
362) 

-0.112 
(0.409) 

0 .259 

X -0. 
(0. 

442 
454) 

-0.069 
(0.409) 

-0 
(0 
. 029 
.129) 

Y 0. 
(0. 

229 + 
118) 

0.114 
(0.105) 

0 
(0 
.149 
.104) 

v"1 normal normal 0 
(0 
•227 ^ 
. 059) 

CO 0. 
(0. 

130 
504) 

0.034 
(0.272) 

0 
(0 
. 125 
. 144) 

a 0. 
(0. 

264 + 
153) 

0.281 , 
(0.151) 

0 
(0 
.427 
.322) 

(3 0. 
(0. 

519 ** 
225) 

0.554 
(0.176) 

0 
(0 
.324 
.251) 

5 3 . 
(1. 048) 

1.840 ^ 
(0.917) 

0 
(0 
.208 
.218) 

Log Likelihood -242.695 -222.721 -133.010 

LR(6/6/7) for^Ho 

= a = P = 6 = 0 

: 30.144 34.306 50.544 

Q (10) 8 .866 11.720 5.440 

Q2 (10) 12 .334 11.668 0.876 

m3 -0 .417 -0.126 -2 .335 

m4 3 .577 3 .279 13.315 

3 (0-2) (0-4)" I 17.804 

Models f for SETc_to_r and SET0-to-c are estimated under the assumption of 
conditional normality, while model for SETc_.o_0 is estimated using the 
conditional t-distribution. The sample period is from December 1, 1993 
through July 1, 1994 for SET. The sample size is 119 observations for 
SET. Standard errors are<in parentheses. Q(10) and Q(10) are the Ljung 
Box portmanteau test statistic for normalized residuals and squared 
residuals, respectively. The statistics m3 and m4 are the sample skewness 
and kurtosis or the residual. One asterisk indicates significance at the 
10% level. Two asterisks indicate significance at the 5% level. Three 
asterisks indicate significance at the 1% level. 
X9(6) critical values: 10.64 (10%); 12.59 (5%); 16.81 (1%) 
X2(7) critical values: 12.02 (10%); 14.07 (5%) 
X (10) critical values: 15.99 (10%); 18.31 (5% 

18.48 (1%). 
23.21 (1%). 
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VOLATILITY SPILLOVERS ESTIMATED FROM THE MA(1)-GARCH-M MODEL 
(Dec 1, 1993 - Jul 1, 1994) 

Rt
SET = ct> + KCJt + ADt+ ut, 

ut = et - YEt-i# 
£t|It-i ~ t .d. (0, <Jt, v) ; 

2 . a ^ 2 , s n . a C - t o - C / 0 - t o - C v NYSE — CO + + pGt-1 + + 0 X̂t
1N 

Parameters and 
Diagnostic 
Statistics Coeff. 

SETc_to_c 

t-Stat. 

0 

K 

Y 

0" 

CO 

a 

(3 

5 

0.071 0.113 

0.091 0.232 

-0.456 -1.008 

0.234 1.985* 

normal 

0.103 0.183 

0.267 

0.521 

2.914 

0.094 

Log Likelihood 

LR(1) for H0: 
6 = 0 

LR(7/7/8) for H0 : 
k = X = V = 0 = V " 
= a = (3 = 5 = 0 

Q (10) 

Q2(IO) 

m3 

rn4 

3 (0-2) (v-4)"1 

1. 760 

2 . 2 77** 

2.613* 

0.238 

242.664 

0.062 

30.206 

8.917 

13.004 

-0.402 

3 . 541 

SET0_to_c 

Coeff. t-Stat. 

0.257 0.606 

-0.158 -0.445 

0.076 0.197 

0.118 1.030 

normal 

0.350 1.551 

SETC-to-o 

Coeff. t-Stat. 

0.417 

0.387 

2.044 

-0.366 

2 . 543 

2.872* 

2 . 027* 

-5.130* 

-218.384 

8.674 

42.980 

10.397 

10.913 

-0.129 

3 .324 

0.308 

-0.117 

0. 037 

0.090 

0.225 

0.326 

0.217 

0.000 

0.098 

1.072 

1. 016 

-0.300 

0.265 

0.860 

2.880* 

1.588 

1.021 

0.000 

0.381 

1.601 

-130.069 

5.882 

56 .426 

7.722 

1.462 

-2 .237 

14.013 

16.500 

_q and SET0_to_c are estimated under the assumption of 
ility, while model for SETr_*^ is estimated usincr th< 

Models for SETc_to_, 
conditional normality, while model for SETc_̂ o_0 is estimated "using the 
conditional t-distribution. The sample period is from December 1, 1993 
through July 1, 1994 for SET. The sample size is 119 observations for 
SET. Standard errors are in parentheses. Q(10) and Q (10) are the Liung 
Box portmanteau test statistic for normalized residuals and squared 
residuals, _respectively. The statistics m3 and m4 are the sample skewness 
and kurtosis of the residual. One asterisk indicates significance at the 
10% level. Two asterisks indicate significance at the 5% level. Three 
asterisks indicate significance at the 1% level. 
X9(l) critical values: 2.71 (10%); 3.84 (5%); 6.63 (1%). 
X? (7) critical values: 12.02 (10%); 14.07 (5%); 18.48 (1%). 
X, (8) critical values: 13.36 (10%); 15.51 (5%); 20.09 (1%). 
X (10) critical values: 15.99 (10%); 18.31 (5%); 23.21 (1%). 
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MEAN AND VOLATILITY SPILLOVERS ESTIMATED FROM 
THE MA(1)-GARCH-M MODEL 

(Dec 1, 1993 - Jul 1, 1994) 

R SET = 0 + KGt 

Ut 

t Si-1 It-i 
ot = co + a£t.: 

+ ADt+ Ĉ-to-C/O-to-Ĉ NYSE 

= et - YEt-if 
~ t .d. (0,at,v) ; 

+ pat-i + 5Dt 

+ Ut-

gC-to-C/O-to-Cjj NYSE 

Parameters and SETr SETo-t SETr-fn-A 

rnostic 
.istics Coeff. t-Stat. Coeff. t-J Stat. Coeff. t-Stat. 

<D 0. ,141 0.312 0. ,269 0 .596 -0. .235 -1 .320 

K 0. ,069 0.235 -0. ,163 -0 .435 0. .686 1 . 917* 

X -0. .399 -0.882 0. , 051 0 .128 -0. .174 -1 . 090 

UF 0. .562 2 .136** -0. . 001 -0 .005 0. .495 7 .203* 

Y 0. .224 1.987" 0. .122 1 . 077 0, . 137 1 .371 

v_1 normal normal 0, .234 3 . 977* 

co 0, .326 0.888 0. .352 1 . 511 0, .093 1 .374 

a 0, .326 1.905* 0, .391 2 .350 0 .279 1 . 598 

(3 0, .427 2 .476** 0, .399 3 .063*** 0 .395 2 .236* 

6 3 , .550 3.325*** 2 , .105 1 . 962** 0 .301 1 . 936* 

0 -0, .308 -1.051 -0, .364 -5 .179*** -0 .059 -1 .113 

Log Likelihood 

LR(1) for H0: 
Ur= 0 

LR(8/8/9) for H0: 
K = a = Y = 0 = I1; 
= O"1 = a = P = 5 = 0 

Q (10) 

Q2 (10) 

m3 

m4 
3 ( v - 2 ) ( 0 - 4 T 1 

-238.362 

8.604 

38.810 

6 . 548 

13 .399 

-0.471 

3 . 542 

-218.041 

0 . 6 8 6 

43.666 

11.449 

10.998 

-0.146 

3 .392 

•113.814 

32.510 

88.936 

5.089 

0.649 

-3.158 

19.304 

24.937 

Models for SETc_to_q and SET0-to-c are estimated under the assumption of 
conditional normality, while model for SETc_to_a is estimated using the 
conditional t-distribution. The sample period is from December 1, 1993 
through July 1, 1994 for SET. The sample size is 119 observations for 
SET. Standard errors are in parentheses. Q(10) and Q (10) are the Ljung 
Box portmanteau test statistic for normalized residuals and squared 
residuals, respectively. The statistics m3 and m4 are the sample skewness 
and kurtosis of the residual. One asterisk indicates significance at the 
10% level. Two asterisks indicate significance at the 5% level. Three 
asterisks indicate significance at the 1% level. 
X9(l) critical values: 2.71 (10%); 3.84 (5%); 6.63 (1%). 
x; 8 critical values: 13.36 (10% 
Xo(9) critical values: 14.68 (10%/. 
X (10) critical values: 15.99 (10%) 

; 15.51 (5%); 20.09 (1%). 
; 16.92 (5%); 21.67 (1%). 
) ; 18.31 (5%) ; 23.21 (1%) . 
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estimated volatility spillover coefficient for the open-to-

close returns is highly significant, according to likelihood 

ratio (LR) test statistics LRe=0 • This may suggest that 

information from the U.S. market can predict volatility in 

the Thai stock market. However, the evidence could also be 

consistent with the market efficient hypothesis. As pointed 

out by Engle (1993) , the predictability of volatility does 

not mean the predictability of either the size of market 

moves or their directions. 

The spillover effects in condition mean are reported in 

Table 25. The evidence shows that the mean spillover 

effects observed in the Thai stock market for close-to-close 

returns are statistically significant. The presence of the 

spillover effects does not represent evidence against the 

international asset pricing model. In the second and third 

columns of Table 25, the separation of close-to-close 

returns into their open-to-close and close-to-open provides 

striking evidence concerning international stock market 

efficiency. As predicted by the international capital asset 

pricing model, the spillover effects on the conditional 

means of the close-to-open returns are highly significant. 

The importance of these spillover effects on the conditional 

means also supports the prior evidence of international 

financial integration. 

In contrast to the close-to-open returns, the mean 

spillover effects of the open-to-close returns are 
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statistically insignificant at any level, as seen by the 

LR^o test statistic. This evidence may suggest that the 

opening price of the Thai stock market is informational 

efficiency. That is, the opening prices promptly 

incorporate information from the U.S. market so that the 

information cannot predict the open-to-close returns of the 

Thai stock market. This finding is consistent with the 

prediction of the international asset pricing model. 

Overall, the evidence of the spillover effects on 

conditional means and conditional variances suggests 

international financial integration and informational 

efficiency in the Thai stock market. 



CHAPTER VI 

CONCLUSION 

This study examines two research issues: (1) cross-

sectional predictability of equity returns in Thailand, and 

(2) spillover effects between stock markets. Specifically, 

the first essay empirically investigates to what extent the 

evidence of three market anomalies (earning-price ratio, 

firm size, and book-to-market ratio) in the United States 

stock market can be generalized across national stock 

markets. The second essay applies GARCH methodology to 

examine the mean and volatility spillover effects from the 

New York Stock Exchange to the Stock Exchange of Thailand. 

In the first essay, the implications of the stock 

market anomalies are empirically investigated, using the 

Fama-MacBeth approach. The sample includes all companies 

listed on the Stock Exchange of Thailand. However, due to 

high leverage among financial firms, this study also 

separately examines the nonfinancial firms subsample. The 

findings reveal a significance negative relation between the 

firm size and average stock returns. That is, small firms 

in the Thai stock market systematically outperform large 

firms, after adjusting for beta risk and the other 

explanatory variables. Moreover, the significance of size 

103 
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effect is not sensitive to different estimation 

methodologies. 

In addition, the results of the first essay indicate 

that the relation between the market (3 and average stock 

returns is weak in all cases. Using OLS regressions, the 

results confirm the previous empirical findings of Fama and 

French (1992) for the U.S. stock market. Unlike the 

findings of Amihud, Christensen, and Mendelson (1992), 

however, results of this study show that the market 3 

remains insignificant when the techniques of GLS and pooled 

time-series cross-section analysis are employed. However, 

it is important to note that there are several institutional 

factors that could have an impact on the results: the lack 

of derivative and debt markets, prohibition against short 

selling, and the price limits. As discussed earlier, 

neither the prohibition against short selling nor the price 

limits are likely to have a significant effect on the 

results. However, the characteristics of an incomplete 

capital market imply that the feasible set of contingent 

claims is limited, and the set of securities in Thailand 

does not fully span the risk-return space. Finally, the 

beta adjustments for the effect of thin trading lead to the 

same conclusions. In sum, the evidence from the Stock 

Exchange of Thailand does not support the CAPM model. 

Contrary to the previous empirical results for the U.S. 

stock market in Fama and French (1992) and for the Japanese 
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stock market in Chan, Hamao, and Lakonishok (1991), the 

book-to-market ratio fails to explain the average stock 

returns in the Thai stock market. The results do not depend 

on whether the financial firms, where high leverage is 

normal, are included in the sample. As discussed earlier, 

the difference in the accounting practices may partially 

explain the contrasting results from those of the U.S. and 

Japanese markets. 

For the E/P ratios, the findings indicate a difference 

between financial and nonfinancial firms; the significance 

of the E/P ratios variable persists only if the nonfinancial 

firms are considered. This implies that the information 

content of E/P ratios for financial firms is not the same as 

for nonfinancial firms. A possible explanation of the 

results is the distinctive nature of financial firms. The 

unusual feature of a bank and other financial institutions 

is that their earnings are essentially from financial 

activities rather than from productive activities. 

Furthermore, as demonstrated by Beaver and Morse (1978), the 

E/P ratios are influenced by the effect on earnings of 

differing accounting methods. These factors may have an 

effect on the information content of the E/P ratios. 

In the nonfinancial firms subsample, the E/P ratios 

remains significant, even after the size is included in the 

Fama-MacBeth regression. When all explanatory variables are 

included in the model, there are no significant differences 
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between the results obtained from using individual 

securities and those obtained from using portfolios. 

The second essay employs the GARCH methodology to 

investigate the mean and volatility spillover effects from 

the New York Stock Exchange to the Stock Exchange of 

Thailand. Evidently, the significance of GARCH parameter 

estimates and the results of model diagnostic tests based on 

Ljung-Box statistics supports the view that the return 

series of the Thai stock market exhibits conditional 

heteroskedasticity and that a GARCH process is well suited 

to model the daily return series. Like Baillie and 

DeGennaro (1990), there is no evidence to support the GARCH 

in the mean effects, after controlling for the excess 

kurtosis by using the assumption of a conditional t-

distribution. This evidence suggests that the conditional 

variance or standard deviation of returns might not be an 

appropriate proxy for a time-varying risk premium in the 

Thai stock market. 

In the S&P 500 Index and the SET Index return series, 

the findings that the GARCH parameter, a and 3, is every 

close to unity and that this sum is dominated by 3 indicate 

that change in market volatility tends to be highly 

persistent. The evidence also indicates the existence of 

the IGARCH process in both index return series, which 

suggests that shocks to variance persist forever. However, 

Diebold (1986) and Lamoureux and Lastrapes (1990) argue that 
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the high persistence in the GARCH model is the result of 

shifts in regimes, which affects the level of the 

unconditional variance. The issue remains an open question. 

Therefore, it is important to realize that inferences made 

from the presence of the IGARCH process must be evaluated 

with caution. 

One of the major findings of the second essay is that 

the significance of spillover effects is sensitive to the 

period studied. While there is no evidence of the 

transmission of returns for the full sample period in all 

return series, the mean spillover effect of close-to-close 

and close-to-open return series was highly significant 

during the period in which the Federal Reserve Board raised 

short-term interest rates. Also, the volatility spillover 

effects on open-to-close returns are significant in the 

short sample period. This reaffirms earlier evidence that 

the spillover effects are more pronounced during the 

volatile period. Further, the significance of spillover 

effects on the conditional means of the close-to-open return 

series strongly suggests the presence of international 

financial integration. 

The most noteworthy aspect of the findings of the 

second essay is that, although the mean spillover effects of 

the close-to-close returns are significant, there is no 

evidence of spillover effects on the conditional means of 

open-to-close returns. Further investigations reveal the 
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importance of the mean spillover effects of close-to-open 

returns, which suggests that there is a jump in the price 

when the Thai stock market opens. This implies that having 

inferred information from price changes in the U.S. market, 

Thai investors incorporate the news into the opening prices. 

This evidence confirms the prediction of the international 

capital asset pricing model. This implies that the price in 

the Thai stock market is informationally efficient with 

respect to the price determined in the U.S. stock market. 

In sum, the evidence is generally supportive of market 

efficiency, with no information inferred from price changes 

in one market being useful in predicting the open-to-close 

returns on another. 

The results also have implications for the design of 

trading mechanisms in the Thai stock markets. In the SET, 

there are two daily trading sessions, with a two-hour 

nontrading period. Pre-opening orders (bid/offer prices, 

time, and quantities) are accepted prior to each of the two 

daily trading sessions. A clearing mechanism is employed at 

the opening sessions, then the trading proceeds by the 

continuous method. The evidence that Thai stock price is 

informationally efficient also implies that the trading 

mechanism efficiently facilitates the price discovery 

process. Amihud and Mendelson (1987, 1991) pointed out that 

the design of trading mechanisms in securities markets is 

important because it affects liquidity, which is a 
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determinant of asset returns. Therefore, it can be 

suggested that the effect of trading mechanisms on the price 

discovery process in the Thai stock market should be an 

interesting topic for future research. 
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TABLE A3 113 

CAPITALIZATIONS OF QUOTED COPORATE SECURITIES 

(As of July 31, 1993) 

Type of Securities 

Total 

Number 
of 
Issues 

Nominal 
Value 
(Bil.Baht) 

Market Value 
(%) 

Bil.Baht of 

1. . ORDINARY SHARES 334 202 , .85 1,627. .84 97. .51 

- Agribusiness 38 12, .23 58. .87 3. .53 
- Banking 16 76. .02 463 . .19 27, .75 
- Building & Furnishing 25 10, .25 136, .22 8, .16 

Materials 
- Chemicals & Plastics 9 4, .01 31. .94 1. .91 
- Commerce 12 3, .69 34. .23 2 , .05 
- Communicat ion 4 1, .76 73. .21 4, .39 
- Electrical Products & 9 1, . 71 20. .74 1, .24 

Computer 
- Electronic Components 4 0, . 74 5. .89 0, .35 
- Enesrgy 5 4 , .90 30, .70 1, .84 
- Entertainment & 2 0, .26 5, .21 0, .31 

Recreation 
- Finance & Securities 38 16, .61 215. .39 12. .90 
- Foods Sc Beverages 11 1, .18 14. .65 0. .88 
- Health Care Services 8 1, .16 9. .60 0, .58 
- Hotel & Travel 12 7, .76 30. .71 1. .84 

Services 
- Household Goods 7 1, .33 20. .58 1, .23 
- Insurance 21 2 , .52 32. .88 1. .97 
- Jewely & Ornaments 5 1, .16 7. .07 0. .42 
- Machinery & Equipment 2 0, .14 1. .43 0. .09 
- Mining 3 1, .47 7. .19 0. .43 
- Packaging 15 3, .57 20. .90 1. .25 
- Pharmaceutical 2 0, .15 0. .79 0. .05 

Products & Cosmetics 
- Printing & Publishing 9 1, .88 24. .29 1. .46 
- Professional Services 2 0, .08 1. .44 0. .09 
- Property Development 24 19, .79 234 . .69 14 . .06 
- Pulp & Paper 3 2, .31 8. .56 0. .51 
- Textiles, Clothing & 32 10. .44 43 . . 72 2 . .62 

Footwear 
- Transportation 3 14 . .21 74 . .90 4. .49 
- Vehicles & Parts 6 0. .73 12 . .64 0. .76 
- Warehouse & Silo 4 0. .31 2. .57 0. .15 
- Other 3 0. .46 3 . .65 0. .22 

2. , PREFERRED SHARES 10 0. .69 5. .02 0. .30 
3. UNIT TRUSTS 21 27. .53 31. ,45 1. .88 
4. CONVERTIBLE DEBENTURES 6 0. .63 0. ,62 0. ,04 
5. WARRANTS 5 0. .24 1. , 72 0. ,10 

GRAND TOTAL 393 235. .04 1,669. ,37 100. ,00 

Source : The Stock Market in Thailand 1993. 



TABLE A4 

CORPORATE SECURITIES TRADING IN 1992 

114 

Type of Securities 
Number 

of 
Securities 

Volume 
Bil.Unit 

Turnover 
Value 

Bil.Baht 

Turnover 
(%) Ratio 

of Total % 

1. ORDINARY SHARES 334 26, 654 1 ,818 99. ,36 163 . .68 

- Agribusiness 38 2 , 462 114 6. ,24 224. . 50 
- Banking 16 9, 852 360 19. ,68 204. . 04 
- Building & Furnishing 25 551 52 2. .86 48. .81 

Materials 
- Chemicals & Plastics 9 242 19 1. .01 73 . .41 
- Commerce 12 365 23 1. .24 99. .39 
- Communication 4 172 27 1. .46 119. .11 
- Electrical Products & 9 260 19 1. .04 163, .15 

Computer 
- Electronic Components 4 60 4 0. .23 158, .02 
- Energy 5 693 18 0. .99 432 , .33 
- Entertainment & 2 52 10 0. .52 197, .72 

Recreation 
- Finance & Securities 38 4, 502 487 26. .66 325, .85 
- Foods Sc Beverages 11 57 6 0, .33 51, .80 
- Health Care Services 8 127 7 0. .38 127 , .94 
- Hotel & Travel 12 617 23 1, .26 68, .28 

Services 
- Household Goods 7 87 13 0. .71 92 , . 94 
- Insurance 21 105 9 0, .51 41, .51 
- Jewely & Ornaments 5 339 8 0, .42 188, .93 
- Machinery & Equipment 2 13 2 0. .09 95, .92 
- Mining 3 208 12 0. .68 141, .45 
- Packaging 15 If 094 43 2 . .32 371, .65 
- Pharmaceutical 2 19 1 0. .05 127 , .69 

Products Sc Cosmetics 
- Printing & Publishing 9 196 31 1. .69 171, .67 
- Professional Services 2 3 1 0. .04 68, .18 
- Property Development 24 3, 225 451 24 . .66 176, .65 
- Pulp Sc Paper 3 97 5 0. .26 94 , .78 
- Textiles, Clothing & 32 938 48 2 . .60 103 , .08 

Footwear 
- Transportation 3 108 7 0. .40 7, .58 
- Vehicles & Parts 6 67 5 0. .30 96, .98 
- Warehouse & Silo 4 34 1 0. .07 91, .23 
- Other 3 105 12 0. .67 230, .54 

2. PREFERRED SHARES 10 0.6 0.04 0. .00 0, .85 
3. UNIT TRUSTS 21 779 8 0. .46 34, . 76 
4. CONVERTIBLE DEBENTURES 6 0 0 0. .00 0, .10 
5. WARRANTS 5 221 3 0. .17 526, .28 

TOTAL 393 27, 657 1 , 830 100 . . 00 148 , .43 

6. ALIEN BOARD TRANSACTION - 191 30 

GRAND TOTAL 393 2 1 , 848 1 , 860 100. .00 153 . .60 

Source : The Stock Market in Thailand 1993. 
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TABLE A5 

PRICE-EARNINGS RATIO AND DIVIDEND YIELD 

Year Market P/E Ratio Dividend Yield 

1975 4.98 10.16 

1976 5 . 83 7.28 

1977 6 . 07 3 .93 

1978 8 .46 5.74 

1979 5.84 9.18 

1980 6.40 9 .42 

1981 9.52 9.57 

1982 11. 83 8.53 

1983 6.54 6 . 97 

1984 7.19 9 . 07 

1985 9.59 8.15 

1986 12 .34 4.30 

1987 9.31 3 . 86 

1988 12.03 3 . 84 

1989 26 .39 2 . 07 

1990 13 .81 3 . 63 

1991 15.59 3 .59 

1992 16 .29 2 . 91 

1993(Jan-Jul) 15 .47 3.31 

Source: SET Fact Book 1993 
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TABLE A7 

FOREIGN INVESTMENT IN THE SET 
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Year Foreign Investment 
(Mil.Baht) 

% 
of Total Turnover 

1982 238.35 2 .05 

1983 338.91 1.83 

1984 1,185.27 5.51 

1985 1,596.05 4 .84 

1986 4,617.20 7.76 

1987 25,501.10 10.36 

1988 40,276.07 12 .86 

1989 97,284.96 12 . 90 

1990 180,673.52 14 .40 

1991 130,162.55 8.21 

1992 267,987.12 7.20 

1993(Jan-Jul) 231,375.04 15 .41 

Source : The Stock Market in Thailand 1993 
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FIGURE A1 

COUNTRY FUNDS IN THAILAND 

ON-SHORE FUNDS 

Name of 
Fund 

Type Year 
Launched 

Value 
(US$ 

million) 

Parties 
Involved 

Listed 
on 

Thailand 
Fund 

0 1986 30 - IFC 
- Vickers da 
Costa 

- Morgan Stanley 
- BIL 
- MFC 

London 
Stock 
Exchange 

Thai Fund C 1988 115 - Salomon 
Brothers 

- IFC 
- Deutsche Bank 

Capital 
- Morgan Stanley 
- MFC 

New York 
Stock 
Exchange 

Thai-Euro 
Fund 

C 1988 75 - Lloyds Inv. 
Manager 

- Hoare Govett 
- MFC 
- Phatra Tanakit 

London 
Stock 
Exchange 

Thailand 
Growth 
Fund 

C 1988 50 - Nikko Sec. 
- ADB 
- Nikko Merchant 
Bank 

- MFC 

Tokyo Stock 
Exchange 

Thai Prime 
Fund 

C 1988 155 - Nomura 
Securities 

- IFC 
- Nomura Merchant 
Banking 

- MFC 

London 
Stock 
Exchange, 
Stock 
Exchange of 
Singapore 

Thailand 
Internatio 
nal Fund 

C 1988 75 - Swiss Bank 
Corp. 

- Fidelity 
International 

- MFC 

London 
Stock 
Exchange 

Thai-Asia 
Fund 

C 1989 50 - Scimitar Asset 
Mgmt. Asia 

- Standard 
Chartered Asia 

- Chintung 
- MFC 

Stock 
Exchange of 
Hong Kong 

Thai Asset 
Fund 

C 1989 50 - Elders Finance 
Group 

- Elders Finance 
Pacific 

- MFC 

Stock 
Exchange of 
Hong Kong, 
Australia 
Stock 
Exchange 

Thai 
Equity 
Fund 

C 1990 50 - OCBC 
- DBS Bank 
- MFC 

Stock 
Exchange of 
Singapore 

Thai 
Capital 
Fund 

C 1990 69 - Daiwa Sec. 
(U.S.A.) 

- Merrill Lynch 
- Daiwa 

International 
- MFC 

New York 
Stock 
Exchange 
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OFF-SHORE FUNDS 

Bangkok 
Fund 

0 1985 67 - BFIT 
Securities 

- First Overseas 
Bangkok 
Investment 

London 
Stock 
Exchange 

Siam Fund C 1987 95 - Asia Securities 
Trading 

- Banque Indosuez 
(Geneva) 

- Indosuez Asia 
Investment 
Services 

London 
Stock 
Exchange 

Thai 
Investment 
Fund 

C 1988 30 - Asia Securities 
Trading 

- Yamaichi 
International 
(Europe) 

- Yamaichi 
Capital Mqmt. 
(Guernsey) 

London 
Stock 
Exchange 

JF 
Thailand 
Trust 

N/A 1989 100 - Jardine Fleming 
Trust Mgmt. 
(London) 

Stock 
Exchange of 
Hong Kong 

Total 
Value 

1011 

Type O: Registered in Thailand 
Type C: Registered outside of Thailand 

Source: The Stock Market in Thailand 1993. 



FIGURE A2 12 0 

TECHNICAL PRONOUNCEMENT ISSUED BY ICAAT 

1. Statements on Financial Accounting Standards (SFAS) 

SFAS 1 Fundamental Accounting Assumptions 

SFAS 2 Disclosures of Accounting Policies 

SFAS 3 Extraordinary Items 

SFAS 4 Accounting Changes 

SFAS 5 Earnings per Share 

SFAS 6 Method of Income Recognition 

SFAS 7 Accounting for Leases 

SFAS 8 Accounting for Construction Contracts 

SFAS 9 Accounting for Property, Plant and Equipment 

SFAS 10 Accounting for Depreciation 

SFAS 11 Accounting for Doubtful Receivables 

SFAS 12 Accounting for Marketable Securities 

SFAS 13 Disclosure of Related Parties 

SFAS 14 Accounting for Research and Development 

SFAS 15 Capitalization of Interest Cost 

2. Exposure Draft 

No. 6 Inventory Accounting 

No. 9 Accounting for Development State Enterprises 

No. 10 Accounting for Provident Funds and Retirement Benefits 

No>. 11 Contingencies and Events Occurring after the Balance Sheet 
Date 

No. 12 Accounting for the Appropriation of Income 

No. 13 Accounting for the Translation of Foreign Currency 

No. 14 Interim Financial Statements 

No. 17 Restructuring for Troubled Debt 

No. 18 Accounting for Tax on Income 

No. 22 Consolidated Financial Statements 

No. 23 Statement of Changes in Financial Position 

No. 24 Liabilities Reacquisition Prior to Maturity 
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No. 25 Classification of Short-term Liabilities Expected to be 
Converted to Long Term 

No. 26 Accounting for Non-monetary Items 

No. 27 Current Assets and Current Liabilities 

No. 28 Presentation of Effects of Changing Prices in Financial 
Reporting 

No. 3 0 Accounting for Government Grants and Subsidies 

No. 31 Accounting for Long-term Leasing 

No. 32 Accounting for Disclosure of Long-term Contingent Liabilities 

No. 33 Accounting for Product Financing Arrangements 

No. 34 Statement of Cash Flow 
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FIGURE A3 

STOCK EXCHANGE TRADING HOURS IN THAILAND TIME AND 
INTERVALS OVER WHICH RETURNS ARE CALCULATED. 

S E T ^ C - t o - 0 , t |SET^O-to-C,t jSET^O-to-C, tj 

N Y S E ^ C - t o - O , t I N Y S E ^ O - t o - C / f 

SET t-i SET, 

NYSE t-i NYSEt 
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