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An increasing in foreign direct investment from the past, world economy was expand continuously especial in Asia 
developing countries. Thailand is one of the developing country that had benefit from this expansion. Thai financial market 
has improve in many aspects such as the class of the asset, the market capitalization, the volume of trade, etc. Many 
investors and speculators around the world invest in Thai financial market particularly stock market. The capital gain is what 
investors and speculators looking for. The prediction of the returns in stock market is always arisen. Therefore, this paper 
was investigate the factors effecting to each level of 8 industry group index returns in Stock Exchange of Thailand using 
ordered probit model. The dairy data from September 1, 2016 to October 29, 2018was employed. The results show the 
positive effect of Nikkei 225 index returns, FTSE 100 index returns, Hang Seng index returns, percentage change in West 

Texas Intermediated crude oil prices, percentage change in gold prices, and percentage change in one-year Thai government 
bond yield on the probability in every level of industrial price index returns while the percentage change in Thai Baht against 
US dollar had the negative effect. 
 

 

I. INTRODUCTION 

 

World economy has continuously expanded over 

decade and decade. The flow of fund is one of the 

major factor that contribute to world economic 

growth. According to the 2018 UNCTAD’s world 

investment report (2018), foreign direct investment 

(FDI) flows to developing countries at 671 billion US 

dollar. More than 70 percent of FDI flows to 
developing countries in Asia. Thailand is one of the 

developing country that received benefit from this 

expansion. Thai economy has highly growth in gross 

domestic product around 3.66 percent on average in 

last 10 years (Office of The National Economic and 

Social development Board, 2018). FDI also helps in 

develop the Thai economy in many economic aspects 

such as development in technology, knowhow, 

financial instruments. The development improve the 

technology in real sector and make progression in 

money market.It is clearlyreveal that financial market 
has been develop continuously.  

The number of listed companies in Stock Exchange 

of Thailand increase 34.16 percent, the average daily 

turnover increase 277.04 percent in the past10 years, 

of the total returns from Stock Exchange of Thailand 

is 1,706.64 percent since year 2000 (Stock Exchange 

of Thailand, 2018). Hence, Thai stock market are 

more attractive to both Thai and foreign investors as 

well as speculators. Moreover, the low interest rate in 

commercial bank in Thailand also stimulates the 

household sector to invest more in risky assets. This 

situation is start from year 1997 that Thailand faced 
with the Asia financial crisis. A lot of households are 

suffer from the decreasing in interest rate. Therefore, 

the financial market is the alternative way to get the 

higher returns especially in stock market. Many 

financial instruments are issued to absorb the demand 

for investment of household sector. Nowadays, Thai 

stock market has more investors and speculators who 

seeking for both dividend yield and capital gain. 

However, most of them are retail investor and have 

less information in stock market. To know the factors 

that effect to the stock returns is helpful to make the 

decision in invest or speculate in stock market. The 

previous studies are examine some factors that have 

the impact on stock returns. Borgers et al (2013) built 

a stakeholder relation index and find the positive 
relationship to the returns in the US market while 

Tsai (2011) examined the effect of unexpected 

change in federal funds rates on the stock return. Lee, 

Chen, and Chang (2013) studied the co-movement 

between industry returns and stock market returns 

using VAR model, causality test, and tested the 

structural changes. Basher, Haug, and Sadorsky 

(2018) found the impact of the shocks in oil market to 

the stock return in oil-exporting countries except 

Mexico. Those previous studies are not consider in 

each level of the returns.Thus, this paper will 
investigate the factors effecting to each level of 8 

industry group index returns in Thailand by using the 

ordered logit model. 

 

II. MODEL SPECIFICATION 

 

The ordered probit model is used for the discrete 

outcomes and the outcomes or choices can ordered 

such as bond rating, opinion surveys, the skill level of 

workers, etc.  

This model is widely used for analyze and built 

around a latent regression as the binomial probit 
model (Greene, 2003). The ordered probit model is as 

followings: 

 
*

y x     (1) 

and 
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where 
*

y  is unobserved, x  is a vector of 

measurable explanatory variables,   is a vector of 

estimable parameters associated with x , s  are 

unknown parameters to be estimated with  , and 

is normally distributed across observations.  

On the basis of equation (2), the normalization the 

mean and variance of  to zero and one will obtain 

the probability corresponding to ordered outcomes 

that are expressed as: 

1
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The model is employ the maximum likelihood 

estimation technique to estimate the model 

parameters. However, the marginal effects of the 

explanatory variables on the probabilities are not 

equal to the coefficients. Therefore, the first 
derivatives of equation (3) with respect to 

explanatory variables are calculated as the marginal 

effects. The marginal effects of changes in the 

explanatory variables are shown in equation (4) 
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III. DATA 

 
This paper used daily returns of industry group index 

of 8 industries in Stock Exchange of Thailand, 

namely agro and food industry, consumer products 

industry, financials industry, industrials industry, 

property and construction industry, resources 

industry, service industry, and technology industry as 

the explained variables. These index are calculated to 

returns and categorize into 4 categories. Its value 
equal zero if the returns is less than -1, equal 1 if the 

returns is between -1 and 0, equal 2 if the returns is 

between 0 and 1, and equal 3 if the returns is greater 

than 1. The explanatory variables are Dow Jones 

Industrial index returns (DJI), Nikkei 225 index 

returns (NIKKEI), FTSE 100 index returns (FTSE), 

Hang Seng index returns (HIS), percentage change in 

Thai Baht against US dollar (THB), percentage 

change in West Texas Intermediated crude oil prices 

(WTI), percentage change in gold prices (GOLD), 

and percentage change in one-year Thai government 

bond yield (YIELD). The sample size is 531 
observations from September 1, 2016 to October 29, 

2018. 

 

IV. EMPIRICAL RESULTS 

 

The ordered probit model is estimated to determine 

the coefficient of the index function for probability 

and the threshold parameters for the index (namely, 

mu(1), and mu(2)). The results are givens in table 1-

8. From table 1, the coefficient of the explanatory 

variables are significant in FTSE100 index, Hang 
Seng index, and WTI crude oil price. The marginal 

effect of these three variables to the probability of 

explained variable is positive for positive returns. 

This means the one percent increasing in FTSE100 

index, Hang Seng index, and WTI crude oil price 

leads to increasing the probability of positive returns 

in the agro and food industry index. The estimated 

parameters of consumer product industry is shown in 

table 2. The Nikkei 225 index has the positive 

coefficient while the exchange rate has the negative. 

Therefore, if Nikkei 225 index increasing 1 percent, 

the probability of consumer product industry index 
increasing between 0 to 1 percent will increasing 6.44 

percent. Whereas the exchange rate increasing 

1percent, the probability of consumer product 

industry index decreasing less than zero will increase.  

Table 3 presented the significant of Nikkei 225 index, 

FTSE 100 index, Hang Seng index, exchange rate, 

WTI crude oil price, and gold price in previous day. 

They have positive effect to the financial industry 

index except exchange rate. The raising in those 

variables will increase the probability of positive 

returns of financial industry index but not for 
exchange rate. For industrials industry index results, 

table 4 display the positive effect of Nikkei 225 

index, FTSE 100 index, and Hang Seng index to the 

industrials industry index and negative effect of 

exchange rate toindustrials industry index. 

There are positive effects of Nikkei index, Hang Seng 

index, and previous gold price to construction 

industry index but negative effect from exchange rate 

as shown in table 5. The results for resources industry 

index are the same as industrials industry index that is 

the effect of increasing in Nikkei 225 index, FTSE 

100 index, and Hang Seng index will increase the 
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probability of positive returns of resources industry 

index while increasing in exchange rate will increase 
theprobability of negative returns of resources 

industry index. From table 7, the service industry 

index is depend on of Nikkei 225 index, FTSE 100 

index, Hang Seng index, exchange rate, and previous 

day gold price. Only the exchange rate has the 

negative effect to service industry index while the 

rests have the positive effect. Table 8 explain the 

significant impact of the FTSE 100 index, Hang Seng 
index, and exchange rate on technology industry 

index. If FTSE 100 index and Hang Seng index are 

raising, the probability positive returns of technology 

industry index will increase. However, the effect of 

exchange rate gives the opposite results 

 

Table 1: Ordered probit estimates for agro and food industry 

Variable Coefficient 
Standard 

Error 

Marginal Effects 

Y=00 Y=01 Y=02 Y=03 

Constant 1.3792 0.0596     

DJI[-1] 0.0691 0.0764 -0.0104 -0.0171 0.0170 0.0105 

NIKKEI 0.0181 0.0601 -0.0027 -0.0045 0.0044 0.0028 

FTSE 0.1337 0.0776 -0.0201 -0.0331 0.0329 0.0204 

HIS 0.2139 0.0594 -0.3220 -0.0530 0.0526 0.0326 

THB -0.2791 0.2073 0.0421 0.0691 -0.6870 -0.0425 

WTI 0.0524 0.0277 -0.0079 -0.0130 0.0129 0.0080 

GOLD[1] 0.0058 0.0829 -0.0009 -0.0014 0.0014 0.0009 

YIELD -0.0169 0.0458 0.0026 0.0042 -0.0042 -0.0026 

Mu(1) 1.4497 0.0624     

Mu(2) 2.7836 0.0799     

Note: Entries in bold are significant  

 
Table 2: Ordered probit estimates for consumer products industry 

Variable Coefficient 
Standard 

Error 

Marginal Effects 

Y=00 Y=01 Y=02 Y=03 

Constant 1.5462 0.0713     

DJI[-1] -0.0439 0.0781 0.0052 0.0123 -0.0147 -0.0028 

NIKKEI 0.1928 0.0626 -0.0228 -0.0541 0.0644 0.0125 

FTSE 0.0161 0.0799 -0.0019 -0.0045 0.0054 0.0010 

HIS 0.0342 0.0606 -0.0041 -0.0096 0.0114 0.0022 

THB -0.8400 0.2145 0.0994 0.2357 -0.2808 -0.0543 

WTI -0.0347 0.0286 0.0041 0.0097 -0.0116 -0.0022 

GOLD[1] -0.1016 0.0859 0.0120 0.0285 -0.034 -0.0066 

YIELD 0.0198 0.0472 -0.0023 -0.0056 0.0066 0.0013 

Mu(1) 1.5526 0.0745     

Mu(2) 3.4666 0.1135     

Note: Entries in bold are significant 
 

Table 3: Ordered probit estimates for financials industry 

Variable Coefficient 
Standard 

Error 

Marginal Effects 

Y=00 Y=01 Y=02 Y=03 

Constant 1.4589 0.0639     

DJI[-1] 0.0593 0.0776 -0.0079 -0.1570 0.0169 0.0068 

NIKKEI 0.1047 0.0611 -0.0140 -0.0278 0.0298 0.0120 

FTSE 0.1575 0.0786 -0.0211 -0.0417 0.0448 0.0180 

HIS 0.2291 0.0603 -0.0307 -0.0607 0.0652 0.0262 

THB -0.4493 0.2101 0.0602 0.1191 -0.1278 -0.0515 

WTI 0.0476 0.0279 -0.0064 -0.0126 0.0135 0.0054 

GOLD[1] 0.1825 0.0844 -0.0244 -0.0484 0.0519 0.0209 

YIELD -0.0312 0.0465 0.0042 0.0083 -0.0021 -0.0036 

Mu(1) 1.4626 0.0671     

Mu(2) 3.0577 0.0906     

Note: Entries in bold are significant 
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Table 4: Ordered probit estimates for industrials industry 

Variable Coefficient 
Standard 

Error 

Marginal Effects 

Y=00 Y=01 Y=02 Y=03 

Constant 1.2207 0.0549     

DJI[-1] 0.0026 0.0751 -0.0005 -0.0006 0.0005 0.0006 

NIKKEI 0.1509 0.0596 -0.0280 -0.0322 0.0265 0.0337 

FTSE 0.1449 0.0769 -0.0269 -0.0309 0.0255 0.0323 

HIS 0.1066 0.0585 -0.0198 -0.0227 0.0187 0.0238 

THB -0.5756 0.2069 0.1069 0.1226 -0.1011 -0.1284 

WTI 0.0261 0.0274 -0.0048 -0.0056 0.0046 0.0058 

GOLD[1] 0.0306 0.0818 -0.0057 -0.0065 0.0054 0.0068 

YIELD -0.0222 0.0454 0.0041 0.0047 -0.0039 -0.0050 

Mu(1) 1.2022 0.0561     

Mu(2) 2.3151 0.0701     

Note: Entries in bold are significant 

 
Table 5: Ordered probit estimates for property and construction industry 

Variable Coefficient 
Standard 

Error 

Marginal Effects 

Y=00 Y=01 Y=02 Y=03 

Constant 1.7369 0.0789     

DJI[-1] 0.0151 0.0801 -0.0013 -0.0047 0.0053 0.0008 

NIKKEI 0.2253 0.0640 -0.0193 -0.0705 0.0786 0.0113 

FTSE 0.0483 0.0814 -0.0041 -0.0151 0.0169 0.0024 

HIS 0.2206 0.0621 -0.0189 -0.0690 0.0769 0.0111 

THB -0.5099 0.2166 0.0438 0.1596 -0.1778 -0.0256 

WTI -0.0039 0.0291 0.0003 0.0012 -0.0014 -0.0002 

GOLD[1] 0.1504 0.0870 -0.0129 -0.0471 0.0524 0.0075 

YIELD -0.0478 0.0485 0.0041 0.0150 -0.0167 -0.0024 

Mu(1) 1.7364 0.0833     

Mu(2) 3.7895 0.1226     

Note: Entries in bold are significant 

 
Table 6: Ordered probit estimates for resources industry 

Variable Coefficient 
Standard 

Error 

Marginal Effects 

Y=00 Y=01 Y=02 Y=03 

Constant 1.3059 0.0580     

DJI[-1] -0.1072 0.0774 0.0176 0.0250 -0.0223 -0.0202 

NIKKEI 0.2238 0.0605 -0.0367 -0.0522 0.0466 0.0423 

FTSE 0.1908 0.0778 -0.0313 -0.0444 0.0397 0.0360 

HIS 0.2199 0.0596 -0.0361 -0.0512 0.0458 0.0415 

THB -0.6441 0.2099 0.1057 0.1501 -0.1341 -0.1216 

WTI 0.0831 0.0277 -0.0136 -0.0194 0.0173 0.0157 

GOLD[1] 0.0474 0.0831 -0.0078 -0.0110 0.0099 0.0089 

YIELD 0.0799 0.0461 -0.0131 -0.0186 0.0166 0.0151 

Mu(1) 1.2363 0.0597     

Mu(2) 2.5560 0.0774     

Note: Entries in bold are significant 

 
Table 7: Ordered probit estimates for service industry 

Variable Coefficient 
Standard 

Error 

Marginal Effects 

Y=00 Y=01 Y=02 Y=03 

Constant 1.6792 0.0697     

DJI[-1] -0.1255 0.0779 0.0120 0.0379 -0.0373 -0.0126 

NIKKEI 0.1704 0.0619 -0.0163 -0.0515 0.0506 0.0172 

FTSE 0.1821 0.0796 -0.0174 -0.0550 0.0541 0.0183 

HIS 0.2397 0.0608 -0.0230 -0.0724 0.0712 0.0241 

THB -0.5398 0.2129 0.0517 0.1630 -0.1603 -0.0544 

WTI 0.0194 0.0284 -0.0019 -0.0058 0.0058 0.0020 
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GOLD[1] 0.1691 0.0854 -0.0162 -0.0510 0.0502 0.0170 

YIELD -0.0287 0.0471 0.0027 0.0087 -0.0085 -0.0029 

Mu(1) 1.6101 0.0729     

Mu(2) 3.3485 0.0959     

Note: Entries in bold are significant 

 
Table 8: Ordered probit estimates for technology industry 

Variable Coefficient 
Standard 

Error 

Marginal Effects 

Y=00 Y=01 Y=02 Y=03 

Constant 1.4589 0.0634     

DJI[-1] -0.0249 0.0770 0.0034 0.0066 -0.0071 -0.0029 

NIKKEI 0.0131 0.0608 -0.0018 -0.0035 0.0037 0.0015 

FTSE 0.1972 0.0784 -0.0268 -0.0519 0.0557 0.0229 

HIS 0.2488 0.0599 -0.0338 -0.0654 0.0703 0.0289 

THB -0.4878 0.2096 0.0662 0.1283 -0.1379 -0.0566 

WTI 0.0156 0.0279 -0.0021 -0.0041 0.0044 0.0018 

GOLD[1] -0.0271 0.0838 0.0037 0.0071 -0.0077 -0.0032 

YIELD -0.0397 0.0463 0.0054 0.0104 -0.0112 -0.0046 

Mu(1) 1.5014 0.0665     

Mu(2) 3.0395 0.0898     

Note: Entries in bold are significant 

 

CONCLUSION 

 

This paper estimates the effect of explanatory 
variables (namely Dow Jones Industrial index returns, 

Nikkei 225 index returns, FTSE 100 index returns, 

Hang Seng index returns, percentage change in Thai 

Baht against US dollar, percentage change in West 

Texas Intermediated crude oil prices, percentage 

change in gold prices, and percentage change in one-

year Thai government bond yield) to the probability 

of each level returns of industry group index in Stock 

Exchange of Thailand by employing the ordered 

probit model. The daily returns from September 1, 

2016 to October 29, 2018 are used. The results show 

the insignificant of previous Dow Jones Industrial 
index in all 8 industrial index in Stock Exchange of 

Thailand. In contrast, Hang Seng index and exchange 

rate have the positive and negative effects, 

respectively, to 7 of 8 industrial index. Nikkei 225 

index and FTSE 100 index is following with 

significant positive coefficient in 6 of 8 industrial 

index. WTI crude oil prices and gold price cause to 3 

of 8 industrial index in the same direction. The one-

year Thai government bond yield has the positive 

impact only on the resource industry index. 

Therefore, the investors must concern about the 
change in these variables. In addition, the investors 

have to aware more about the change in exchange 

rate that has the large magnitude impact on the 

industrial index in Stock Exchange of Thailand. 
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