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1. Introduction

The literature on asset pricing models has 
taken on a new lease of life since the emergence 
of the Arbitrage Pricing Theory (APT), formulated 
by Ross (1976), as an alternative theory to the 
renowned Capital Asset Pricing Model (CAPM), 
proposed by Sharp (1964), Lintner (1965) and 
Mossin (1966). The robustness of the APT, 
which specipes there exists a linear relationship 
common across securities relating expected 
returns to a set of security specipc characteristics, 

relies heavily on the assumption of perfectly 

competitive and frictionless markets with 

investors’ homogeneous beliefs in k-factor return 

generating process. The advanced stock markets 

are allegedly more superior than the emerging 

stock markets which are thin and suqer severely 

from bubble eqects and speculation attacks. As 

a result, most of the empirical works to date have 

focused on examining the stock price behaviour 

of the advanced markets while neglecting the 

emerging markets. 
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The understanding of stock price behaviour 
in an emerging market as the Stock Exchange 
of Thailand is not less interesting and is, in 
fact, important for the following reasons. 
Firstly, it provides academic scholars with extra 
information on the application of the APT under 
diqerent conditions where the basic premises do 
not exist. Secondly, it grants pnance practitioners 
such as portfolio managers, investment advisors 
and security analysts a decision making basis as 
to what extent they should rely on the validity 
of the APT in the emerging stock markets and 
what factors most signipcantly aqect the stock 
returns. Thirdly, its pndings help authorities 
in the emerging stock markets with a way 
of thinking to facilitate the growth of those 
markets and shorten the period before maturity. 
Furthermore, emerging stock markets will pnally 
become mature and that will be the time for 
initial research to be sought out with a view to 
comparing the behavioural contrariety of stock 
pricing at diqerent stages of development of the 
security exchange.

This  research applies  the testing methodology 
suggested by Fama and McBeth (1973), later 
used by Brown and Weinstein (1983), Chen 
(1983), Chen, Roll and Ross (1986), and Chan, 
Hamao and Lakonishok (1991), and many others. 
The data available for the period 1987-1996 
shows there is evidence that the macroeconomic 
fundamentals - industrial production and 
exchange rates - do systematically aqect stock 
returns while the returns on the value weighted 
SET index, used as a proxy of market portfolio, 
fails to show its signipcance.

This paper is organized into pve sections 
including the introduction and conclusion 
sections. Section 2 provides a theoretical 
background on the basic models of the APT. In 
Section 3 outlines the research methodology 

and describes the economic characteristics 
of the macroeconomic variables selected. 
Section 4 shows the results of the tests and the 
interpretation for the testing results. Section 5 
concludes the paper.

2. The Arbitrage Pricing Theory (APT) 
Model

On the basis of the traditional assumptions 
that asset markets are perfectly competitive 
and frictionless and that individuals have 
homogeneous beliefs that the random returns 
on assets are generated by the linear k-factor 
model, the return on the ith asset can be written 
of the form:

Ri = Ei + bi1I1 + bi2I2 + bi3I3 + ... + bikIk+ ei   (i=1..n)   (1)

where

Ri is the random rate of return on the ith asset;

Ei is the expected rate of return on the ith asset;

bik measures the sensitivity of the ith asset’s 
returns to the k factor;

Ik  denotes the mean zero kth factor common 
to the returns of all assets;

ei is a nonsystematic risk component 
idiosyncratic to the ith asset with mean zero and 
variance s2

ei.

In a well-diversiped economy with no 
arbitrage opportunity, it can be shown that the 
equilibrium expected return on the ith asset is 
given of the form:

Ei = l0 + l1bi1 + l2bi2 + ... + lkbik    (2) 

If there is a riskless or “zero beta” asset with 
a risk-free return E0, its return will be l0= E0. 
By repeatedly forming a portfolio with unit 
systematic risk on  lk (k=1..k) and no risks on all 
other factors, the pnal form of the APT is derived 
as follows:

Ei = E0 + (E1 - E0)bi1 + (E2 - E0)bi2 + ... + (Ek - E0)bik (3)
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where:

Ei is the expected return on the ith asset;

E0 is the return on the riskless asset;

Ek is the expected return on a mimicking 
portfolio which has unitary sensitivity to the kth 
factor and zero sensitivity to all other factors; 
bik is the sensitivity of the ith asset to the kth 
factor.

lk=(Ek-E0) (k=1..k) is the risk premiums 
associated with the corresponding risk factors Ik. 

Thus, the APT is very similar to the CAPM. It 
states that the expected return on any security 
in equilibrium will be equal to the risk-free return 
plus a set of risk premiums. The risk premium 
for each asset is the market price of risk for 
kth factor, lk=(Ek-E0), times the sensitivity of 
the ith asset to the kth factor, bjk. Given certain 
simplifying assumptions, the factor sensitivities 
can be interpreted similarly to beta in CAPM, 
bik=[COV(Ei,Ek)]/Var(Ek). Equations (1) and (2) are 
the central core of the APT model and will be 
used for our testing purposes. In empirical work, 
Ik’s,  bik’s and  lk’s are often  termed as factors, 
factor loadings and prices of risks respectively. 

The methodology developed by Fama and 
McBeth (1973) for testing the validity of the 
CAPM can be applied for testing the validity of 
APT. The two-pass-test procedures proposed by 
Fama and McBeth are applied in almost every 
test of the APT. Three prm attributes speciped 
in Fama and McBeth’s model including the 
prm’s beta, bi, its squared, bi2, and the residual 
risk idiosyncratic to each stock, si, for the three-
factor return generating process. The estimates 
of these factors were used as independent 
variables for the cross sectional regressions of 

Equation (2) to obtain time series estimates of l1, 
l2, l3.1 The t-statistics of the mean values of these 
series were then tested for signipcant diqerence 
from zero. Based on their pndings, Fama and 
McBeth conclude that the APT associated with 
the corresponding multi-factor models with the 
above speciped factors fails to surpass the CAPM 
associated with the single-index model.

Because the theory does not specify which 
factors should be included in the APT, one 
may rely on certain economic beliefs when 
choosing the factors to perform the test. As far 
as macroeconomic fundamentals are concerned, 
the study of Bicksler (1983) made a bid to show 
the rationale for using the APT under uncertain 
inoation. Using the Fama and McBeth method, 
Chen, Roll and Ross (1986) based their study on 
certain macroeconomic forces which they believe 
to systematically aqect the stock returns. Their 
pndings suggest industrial production, changes 
in a default risk premium, term structure, and 
unanticipated inoation do signipcantly explain 
movement in stock prices. The striking result is 
that when accompanying other economic forces, 
the stock market index fails to have signipcant 
eqect on stock returns.

On the other hand, Chan Hamao, and 
Lakonishok (1991) relate the stock prices to 
microeconomic fundamentals, say, earning yield, 
size, book to market ratio, and cash oow yield. All 
four variables, of which book to market ratio and 
cash oow yield had the most signipcant positive 
impact, were proved to systematically aqect the 
expected stock returns.

While the approach is convincing, doubts are 
cast over the rationale of economic variables 
that are chosen as factors Ik’s. The question 

1 Details of the procedures are the same as what we will describe in the fourth section of our paper.
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is whether one should rely either entirely or 
partly on the basis of theory or on the empirical 
evidence when choosing these factors. Empirical 
evidence would be persuasive, but without a 
theory, the results would be dincult to interpret. 

3. Methodology and Data Selection

The principle of the methodology for testing 
the APT in the Stock Exchange of Thailand 
(SET) relies on the method suggested by Fama 
and McBeth (1973) as this method has been 
intensively applied by many academics such as 
Brown and Weinstein (1983), Chen (1983), Chen, 
Roll and Ross (1986), and Chan, Hamao and 
Lakonishok (1991). 

Equations (1) and (2) mentioned in Section 
2 are the central equations of this test. For 
demonstration purposes, the equations is 
reproduced in slightly diqerent notations in 
such a way that is appropriate for following the 
test of this paper. The original return generating 
process of 67 individual equities listed on the 
Stock Exchange of Thailand collected for the test 
are assumed to be:
a a a5 ( ,LW L LN NW

N

M

L= + +
=
∑β ε

�

(i=1..67; j=1,3,5,7)  (4)

where a5LW is the return on the ith stock at time 
t;  is the expected return on the ith stock;   

a, NW  is the 
mean-zero kth factor common to all assets, a, NW  
can vary stochatistically from period to period; 
βLN  is the sensitivity of the return on the ith stock 
to unexpected changes in the kth factor; and aεL  
is the nonsystematic risk component specipc to 
the ith stock which is identically independently 

distributed with zero mean E( L NW,ε  )=0 for all k; 
j receives either one of the value of the set of [1, 
3, 5, 7], i.e. we will test for the appropriate return 
generating process of single-factor, 3-factor, 

5-factor and 7-factor models. The choice of 7 as 
the maximum number of factors is associated 
with the previous work by Elton and Gruber 
(1984). However, it can be predicted that too 
many variables to be included in a model would 
reduce the precision of the estimates as the 
disturbance terms of diqerent variables may 
cancel out the eqects of other variables. In view 
of the fact that the data are only rich enough for 
us to observe our variables in very short period 
from 1987-1996, we cannot carry out the test in 
diqerent period to observe whether it follows a 
consistent pattern. Instead, we have no choice 
but to perform some conceivable models and 
check their consistent properties. To that end, 
we step by step reduce the number of factors 
to be included in our models. The choice of 
odd number of factors is simply to save cost of 
calculation. Five- factor models are claimed to 
be enough by Roll and Ross (1980), Chen (1983), 
Chen, Roll and Ross (1986). Three-factor models 
are suggested to use by Brown and Weinstein 
(1983). Single factor models are needed to test 
the CAPM.

Using portfolios instead of individual 
securities would obviously increase the precision 
of the obtained estimates2. The problems 
are how to group portfolios so that we can 
optimally reduce the loss of information and/
or eliminate regression phenomenon caused by 
using portfolios rather than individual securities. 
Fama and McBeth (1973) proposed to use the 
estimates of  from the previous time to rank 
the securities into portfolios for the subsequent 
period test. However Chen, Roll and Ross (1986) 
made a number of experiments to rank the 
securities according to (a) the estimated; (b) the 

2 See Fama and McBeth (1973: 614) for a simple proof.
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estimated standard deviation  of the market-
model regression; and (c) the level of the stock 
price; and claimed the market value of the prm 
is the best criterion for dividing securities into 
portfolios. 67 securities are therefore grouped 
into 17 equally weighted portfolios of 4 stocks 
each (except the last portfolio which has only 
3 stocks) according to their market value on 31 
January 19873.

The variables chosen for this test are based 
on the evidence of previous research on the 
APT. Table 1 lists all the variables used in this 
research with their descriptions. All the data 
have been downloaded from DataStream for the 
period between January 1987 and December 
1996. Longer period would have been better 
for the test, but there are not so many choices. 
The period before 1987 did not see so much 
trading in the SET. The period of crisis after 1997-
1998 is excluded as market ouctuations during 
and after the crisis reoect non-fundamental 
price behaviour. On the condition of suncient 
observations, the longer the time span between 
observations is, the more precise the estimates 
are since general trend can be captured 
why eliminating the short-run unsystematic 
deviation in stock behaviour; hence monthly 
data are chosen.

The estimates of betas will be more precise 
if as many equities as possible are employed. 
Unfortunately, in the emerging market, this 
requirement is hardly met. Although, data for 
all stocks available on Data Stream for January 
31, 1987 have been collected, the total testing 

stocks can only make up the maximum pgure 
of 67. The monthly returns on SET-Index 
used as the proxy of the returns on market 
portfolios, which are usually included in the 
stock research, are by no means excluded from 
the testing models.

Other economic variables such as industrial 
production, proved to have explanatory power 
on stock return by Chen, Roll and Ross (1986), 
and unexpected inoation, used by Chen Roll 
and Ross (1986) and Bicksler (1983), are present 
in the testing models. To qualify for the mean 
zero requirement of the explaining factors, the 
monthly growth rates of industrial production 
and the unexpected inoation rates are used.

The changes in risky interest rates employed 
are the monthly logarithmic relative changes in 
the Thailand InterBank Oqer Rates (weighted 
average). The riskless interest rates applied are 
the 10 Year Government Bond Rates. Given 
the Thai economy, in general, and the SET 
performance, in particular, are susceptibly 
vulnerable to external shocks, we have included 
three economic indicators to reoect the impact 
of external factors. They are the international 
interest rates (One month US InterBank Oqer 
Rates4 are used as the proxy), the Baht-USD 
exchange rates, and the Current Account Balance 
under Thailand’s Balance of Payment. Since Thai 
risky interest rates are highly correlated to the 
US ones5, we use the percentage diqerence 
between the two rates, denoted as DI. The rates 
of changes in exchange rates are in natural 
logarithm, while the rates of changes in Current 
Account Balance are in percentage changes to 

3 It would be more desirable if experiment on grouping portfolios according to their previous etimated betas could be car-
ried out. However, as noted above, the sample period is too short to do so.

4  It would be ideal if we could get the International Interest Rate proxy of the same due period as the Domestic Interest Rate 
proxy. However, there are no such data available in DataStream for Thailand.

5In fact, when we try using both Thailand and US InterBank rates, multicolinearity does not allow for the regressions to be 
run.
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allow for the fact that the balance can well be 

either positive or negative.

The Appendix presents the graphs of our 

derived economic variables, some of which will 

be included in our testing model. Apart from the 

fact that DI tends to diverge from the horizontal 

axis and GB is so persistent to change, all other 

variables seem to satisfy the prst requirement of 

the APT model, i.e. the expected values of the 

beta loadings should equal zero, and are noisy 

enough so that their changes would not be 

speculated in advance. 

Table 1: Data Debnitions and Descriptions

6\PERO 'DWD 'HVFULSWLRQ

%DVLF�6HULHV

5, $GMXVWHG�5HWXUQ�,QGH[
6HOHFWLRQ�&ULWHULRQ��$OO�HTXLWLHV�RI�WKH�6(7�DYDLODEOH�
RQ�'DWD�6WUHDP��RQ����-DQXDU\�������L�H�����
VHFXULWLHV�

$GMXVWHG�UHWXUQ�LQGH[�RI�LQGLYLGXDO�HTXLWLHV��VKRZLQJ�D�WKHRUHWLFDO�JURZWK�
LQ�YDOXH�RI�D�VKDUH�KROGLQJ�RYHU�D�PRQWK��DVVXPLQJ� WKDW�GLYLGHQGV�DUH�
UH�LQYHVWHG�WR�SXUFKDVH�DGGLWLRQDO�XQLWV�RI�DQ�HTXLW\�DW�WKH�FORVLQJ�SULFH�RI�
WKH�ODVW�GD\�RI�WKH�PRQWK�

6, 6(7�,QGH[ 9DOXH�ZHLJKWHG�DOO�VKDUH�LQGH[�RI�WKH�6WRFN�([FKDQJH�RI�7KDLODQG�DW�WKH�
FORVLQJ�SULFH�RI�WKH�ODVW�GD\�RI�WKH�PRQWK

;UDWH ([FKDQJH�5DWH 7KH�DPRXQW�RI�7KDL�%DKW�SHU�86��RQ�WKH���WK�GD\�RI�D�PRQWK�

,3 1RQ�$GMXVWHG�,QGXVWULDO�3URGXFWLRQ�,QGH[ 1RQ� $GMXVWHG� ,QGXVWULDO� 3URGXFWLRQ� ,QGH[�� VKRZLQJ� WKHRUHWLFDO� WRWDO�
production�during�a�month�relative�to�that�of�a�¿xed�date�in�the�past�on�the�
��WK�GD\�RI�D�PRQWK�

&3, &RQVXPHU�3ULFH�,QGH[ 2Q�WKH���WK�GD\�RI�D�PRQWK

&$ &XUUHQW�$FFRXQW�%DODQFH ,Q�%DKW�%LOOLRQ��RQ�WKH���WK�GD\�RI�D�PRQWK

$, 86�,QWHU%DQN�2IIHU�5DWHV��RQH�PRQWK� ,Q�SHUFHQWDJH�RQ�WKH���WK�GD\�RI�D�PRQWK

7, 7KDLODQG�,QWHU%DQN�2IIHU�5DWHV��ZHLJKWHG�DYHUDJH� ,Q�SHUFHQWDJH�RQ�WKH���WK�GD\�RI�D�PRQWK

5
I

���<HDU�*RYHUQPHQW�%RQG ,Q�SHUFHQWDJH�RQ�WKH���WK�GD\�RI�D�PRQWK��XVHG�DV�D�SUR[\�IRU�ULVN�IUHH�
LQWHUHVW�UDWHV

'HULYHG�6HULHV

5
S
��S ������  �6>�5,

L
��5,

LW��
�
����5,

LW��
@��

���H[FHSW�WKH�ODVW�SRUWIROLR
 �6>�5,

L
��5,

LW��
�
����5,

LW��
@��

(TXDOO\� :HLJKWHG�$YHUDJHG� 5HWXUQV� LQ� SHUFHQWDJH� RQ� WKH� SRUWIROLR� RI�
IRXU��H[FHSW�WKH�ODVW�SRUWIROLR��ZKLFK�KDV���VWRFNV��VWRFNV�HDFK��JURXSLQJ�
DFFRUGLQJ�WR�PDUNHW�YDOXHV�

6(7  ��6,
W�
�6,

W��
�
����6,

W��
3HUFHQWDJH�5HWXUQV�RQ�WKH�6(7�,QGH[

;5  �OQ�;UDWH
W
����OQ�;UDWH

W��
� /Q�5HODWLYH�&KDQJHV�LQ�WKH�([FKDQJH�5DWHV

03  �OQ�,3
W
����OQ�,3

W��
� ,QGXVWULDO�3URGXFWLRQ�*URZWK�5DWHV

8,  �,
W
���,

W��
���(I�being�inÀation�rate)

 �OQ�&3,
W
�&3,

W��
����OQ�&3,

W��
�&3,

W��
��

Unexpected�changes�in�InÀation.�Since�the�expected�rates�of�inÀation�are�
not�available,�we�assume� investors� tend� to�take� the� inÀation� rates�of� last�
month�as�the�expected�inÀation�for�the�current�month.

'&$  ��&$
W
���&$

W��
�
����&$

W��
5HODWLYH�SHUFHQWDJH�FKDQJHV�LQ�WKH�&XUUHQW�$FFRXQW�%DODQFH

',  �7,
W
���$,

W
'LIIHUHQFHV�EHWZHHQ�WKH�,QWHUQDWLRQDO�,QWHUHVW�5DWHV��86�,QWHU%DQN�2IIHU�
5DWHV��DQG�1DWLRQDO�,QWHUHVW�5DWHV��7KDL�,QWHU%DQN�2IIHU�5DWHV�

,5  �OQ�7,
W
����OQ�7,

W��
� /Q�5HODWLYH�FKDQJHV�LQ�,QWHUHVW�5DWHV

*%  �OQ�5
IW
����OQ�5

IW��
� /Q�5HODWLYH�FKDQJHV�LQ�*RYHUQPHQW�%RQG�5DWHV

6RXUFH� '$7$675($0�

6DPSOH�SHULRG� )URP�-DQXDU\�������'HFHPEHU�������L�H������REVHUYDWLRQV�IRU�GHULYHG�VHULHV�

)UHTXHQFHV� 0RQWKO\
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Examining the correlation coencients among 
explanatory variables is important as it helps us 
to specify the model more properly in terms of 
avoiding multicolinearity which would result in 
unreliable statistical inference (Gujarati 1995). 
The correlation matrix of the derived economic 
variables is produced in Table 3 in Appendix. XR 
is correlated with all other variables but DCA and 
GB, which promises the possibility of inclusion of 
XR in the model might also imply the exclusion of 
some others. However, this possibility is not very 
strong since all the correlation is less than 0.3. The 
strongest correlation is between SET and DI, SET 
and XR, and IR and DI for the reasons which can 
be predicted: Returns on the constituent stocks 
of SET are exposed to external shocks and DI is 
the diqerence between the two highly correlated 
series AI and TI which makes IR. Other correlations 
exist between SET and IR, MP and UI, UI and 
IR, DCA and DI, and IR and GB. The presence 
of correlations between explaining variables 
presages that model specipcation should be 
handled with care. However, the correlations 
between variables are far from perfect.

The table immediately following the 
table of correlation matrix, Table 4, notes the 
autocorelation of the economic variables from 
order 1 to 12. Generally, autocorrelations will 
not be a serious problem for the precision of 
our estimates, since they are fairly modest. DI 
is the most highly autocorrelated, warning it 
pays attention. MP displays the highest serial 
correlation in its lag at 12 months, informing 
of seasonal characteristics. Other high 
autocorrelations are associated with UI, XR and 
IR. It would be meaningful to note that in the 

presence of autocorrelation, Ordinary Least 
Square (OLS) estimators are still unbiased and 
consistent, but they are no longer encient, i.e. 
minimum variance. Thus, the signipcance of our 
test will be biased downward.

The stationary properties of employed 

variables are pnally examined as it is often argued 

that regressions between nonstationary variables 
would be spurious, and the results are of no use. 

The Dickey Fuller (DF) unit roots tests (and where 

necessary6) Augmented Dickey Fuller (ADF) tests 

are applied to those variables. Fortunately, almost 

all these variables are not  nonstationary process 

I(1), but GB. This is not very surprising, however, 

because in manipulating the variables to suit the 
requirement of the zero-mean factors of the APT, 

most of these variables are already in the form 

of prst diqerences. The stationary properties of 

these variables are essential for this test. It will 

signipcantly increase the precision of the estimates 
and the reliability of the tests.

The test is then implemented following the 
procedures:

1. Using the data of the prst pve years (i.e. 
1987-1991) of the subsequent year’s (1992) 
regressions mentioned in the second step, each 
portfolio’s sensitivities, βpk‘s, to unanticipated 
changes in the economic factors, Ikt‘s, are 
estimated by regressing the equally weighted 
portfolio’s returns on the factors, using the 
following models where p denotes portfolios:

5 ,SW S SN NW
N

M

S= + +
=
∑α β εa

�

�S �������M ���������

W� ��������H[FHSW����������

6 When the DF test shows evidence of autocorrelation of a particular order, the ADF test will then enter the tournament to 
test for the stationary properties of the economic series at the corresponding order of autocorrelation.
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2. Estimating the risk premia,’s, for each 
associated factor, by running 12 cross-sectional 
regressions of the 17 portfolios’ returns for 
each month of the subsequent year (1992) on 
the estimates of the factor loadings or betas, ‘s, 
obtained from the prst step:

5SW N SN
N

M

W= + +
=
∑l l β ω�

�

 (p=1..17; j=1,3,5,7; 

t=1..12) (6)

where lk’s denoted the risk premia associated 
with the kth factor. Thus, series of 12 estimates 
of the risk premia of each factor, , for the year 
(1992) will be obtained.

3. The prst and second steps are then repeated 
for the year 1991-1996. Thus, 59 observations 
(Feb 1987-Dec 1991) are used to obtain ‘s. Then, 
17 observations of the portfolios’ returns for each 
month of 1992 and the resulting ‘s are used to get 
a time series of 12  for each factor. In subsequent 
periods, namely, Jan 1988-Dec 1992; Jan 1989-Dec 
1993; Jan 1990-Dec 1994; Jan 1991-Dec 1995; 60 
observations are used to obtain ‘s. Then, the same 
as the year 1992, a time series of 12  for each factor 
is attained for each year from 1993-1996.

4. The time series mean of 60 estimates of the 
risk premium of each factor, l N , are tested for the 
null hypothesis of l N  = 0,using the t-statistics7:

W
V QN

N

N

�  �


�  � �
l

l

l
=

                                                      
(7)

Where n=60 is the number of the months 
from Jan 1992-Dec 1996, which is also the 
number of estimates l N  used to compute l N

 
and s( l N ).

At this stage, it is worth mentioning some 
errors-in-variables problems, that would 
challenge the desirability of our method. As in 
the second step of cross-sectional regressions, it 
would be desirable if we had the true bpk’s to 
estimate the risk premiums. However, it is hardly 
the case, so estimated β SN‘s are used instead. 
β SN‘s themselves are measured with errors, and 

our estimates of risk premiums, l N ’s would, 
therefore, be much less precise if true bpk’s are 
used. Fortunately, Elton and Gruber (1995) show 
that when betas are estimated for portfolios, 
random errors in measuring individual stocks’ 
betas will cancel out and the aggregate error will 
be very small. 

Another problem is the distortion in the 
existence of heteroscedasticity, i.e. higher betas 
have higher variance of returns, that would bias 
downwards the estimates of the regression 
variance and would be more likely to lead us to 
the conclusion of statistical signipcant relation 
when, in fact, it is not. This fact should be noted 
for later interpretation. However, as stocks are 
grouped into portfolios according to the market 
values, true betas would spread between 
portfolios and reduce the problem substantially. 
In fact, the “White’s general heteroscedasticity 
test” and the “Breusch-Pagan-Godfrey test of 
heteroscedasticity” were carried out on the 
random basis8 for the testing sample and found 
that the sample poses no serious problems of 
heteroscedasticity.

4. Testing Results

Table 2 reports the results obtained by applying 
the methodology in question to the Stock 

7 See Fama and McBeth (1973) for details of the properties of the statistics.
8 It is impossible for us to carry out the tests for every regression since the total number of our regressions would be well 

above 1300 (only basic regressions are counted). 
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Exchange of Thailand for the period between 1987 
and 1996. Panel A shows the result of applying 
the 7-factor model. No factors appear to explain 
the asset returns on the SET. Perhaps, as predicted 
above, that is because too many variables to 
be included in the model would cancel out the 
eqects of one another. The low insignipcant factor, 
RI, is then deleted but UI and XR are still retained 
for the above discussion of the SET supports the 
price explanatory power of unexpected changes 
in inoation and changes in exchange rates. DI is 
deleted because, as noted above, its properties 
do not really qualify for the APT model. The result 
appears in Panel B is more persuasive. The most 
insignipcant factor turns out to be the signipcant 
one, i.e. the changes in exchange rates, other 
factors remain insignipcant. However, we this 
result is not immediately relied on and further tests 
are implemented.

In view of relatively high t-value of the 
diqerence between domestic interest rates 
and international interest rates, DI, may imply 
its price explaining power, the test in Panel 
C is carried out, but this time, the lowest 
signipcant factors MP and UI are deleted. The 
result supports our view, no factors seem to be 
signipcant. The last test for pve-factor model is 
then performed, canceling the market factor 
SET, as it appears to be consistently insignipcant. 
Much of the t-values of the associated factors are 
improved with XR remains highly signipcant and 
DI marginally insignipcant.

With a view to avoiding data mining further 
tests to check the consistent signipcance of XR 
are implemented. Three-factor models now 
come into play. The prst test reported in Panel E 
shows one more signipcant factor, MP. Deleting 
the SET and adding UI improves the signipcance 

of XR but worsens the support for MP in Panel 
F. When DI is included in Panel G, it weakens 
the signipcance of XR, and the factor itself is 
insignipcant.

Finally, the single model test for the 
consistent signipcant factor, XR, and the market-
model, CAPM are performed. Once again the 
result in Panel H supports that XR is consistently 
signipcant over the selected models, except 
the 7-factor model as it is too noisy and XR 
is correlated with many of those explanatory 
variables. As far as the methodology employed 
in this paper is concerned, a version to test the 
CAPM in Panel I completely rejects the market 
model of CAPM. SET appears to have no 
signipcant explaining power over the stock 
returns.

Estimating the values of betas using equation 
(1) in the prst-pass test are the most important 
and the central question of corporate pnance, for 
it is the basis of the decision making process to 
observe and predict changes in the company’s 
stock behaviour responding to the movement 
of corresponding factors (macroeconomic 
fundamentals in this paper’s case), so that well 
preparation can be made, and hence proper 
performance results. However, deriving the risk 
premiums associated with those factors using 
equation (2) in the second-pass test is essential 
to pnance academics and practitioners since it 
provides estimates of unobserved indicators, 
the investors’ sentiment toward risks of changes 
in those factors and how they  price risks 
accordingly so that it can conprms the reliability 
of the beta estimates obtained in the prst pass 
test. This research, however, pays attention to 
the market as a whole and studies the general 
behaviour of all stocks towards innovations. For 
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Table 2: Results of the estimations
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',�'LIIHUHQFHV�EHWZHHQ�7KDLODQG�DQG�86�,QWHU%DQN�2IIHU�5DWHV��,5�0RQWKO\�5HODWLYH�&KDQJHV�LQ�7KDLODQG�,QWHU%DQN�

2IIHU�5DWHV�

(VWLPDWHG�3HULRG��)HE�������'HF�����

that reason, the beta estimates obtained in the 
prst pass test are not produced except the betas 
of changes in the exchange rate, XR, in the single 
XR-factor model (see Appendix). Furthermore, 
the number of regressions does not allow us to 
do so.

If the employed sample does properly reoect 
the behaviour of all the stock at least for the 
observed period, some conclusions can be 
derived from this study as follows. The behaviour 
of stock price movement completely denies 
the existence of 7 factors model. The changes 
in exchange rates are consistently priced and 
there is one chance (see the three-factor model 
in Panel E) that the industrial growth rates are 
priced. 

The negative signipcant estimates of risk 
premiums and the positive values of betas for XR 
may show that people tend to price the stock, 

whose sensitivity to changes in exchange rates 

is high, relatively lower than the stock, whose 

sensitivity to changes in exchange rate is low. This 

may imply people are risk-averse and they do not 

want the ouctuation of stock price towards risks 

of changes in exchange rates, hence they tend to 

hedge against such changes.

If the only chance of signipcance of the 

industrial growth rates happens to be correct, 

the negative risk premium estimates of the 

industrial production growth rates are strange 

because they are usually positive, and can be 

interpreted in the same way as the exchange 

rate. Although, the general trend of the annual 

industrial production growth rates is positively 

high, the monthly growth rates, aqected by 

the seasonal factor, are noisy enough for risk-

averse investors to have a tendency to hedge. 
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Therefore, the more sensitive to the monthly 

growth rates a stock is, the lower price it 

receives.

Of the factors that are observed not to be 

priced, including the returns on the market 

portfolio, the unexpected changes in inoation, 

the relative changes in the current account 

balance, the changes in domestic interest rate, 

and the diqerence between domestic interest 

rates and the international interest rates; the 

insignipcance of the returns on market portfolio, 

SET, is the most striking since its explanatory 

power in the prst-pass test is relatively high. 

However, this can be explained that the high 

correlation with the stock returns in the prst pass 

test is because the stock itself is a constituent of 

the SET-Index. The second pass test conprms 

people do not price risks of changes in the 

index’s returns.

5. Conclusion

Using the method suggested by Fama and 

McBeth (1973), this research has examined the 

stock price behaviour in an emerging stock 

market, the SET. Although, the pndings may be 

aqected from thin data base of the stock prople, 

since only 67 available stocks are investigated. 

The results obtained may be persuasive. On the 

basis of available data, the pndings conprm that 

the stock price of the newly established market 

of Thailand does conform with the inspiration 

of the APT. At least one factor, the logarithmic 

relative changes in the exchange rates, and two 

factors for a chance, the mentioned factor and 

the industrial growth rates, do systematically 

explain the stock prices. Within the scope of this 

paper’s methodology, the returns on the market 

portfolio and the single market model of CAPM 

do not hold.

The pndings of this paper are important for 

pnance academics and practitioners. At least, to 

some extent, pnancial practitioners can refer to 

this study for their policy making process as the 

APT can be used as a tool of investment analysis 

even in an emerging stock market such as 

Thailand. So few macroeconomic fundamental 

factors priced may imply the immaturity of 

the SET, and also the low degree of pnancial 

liberalisation in Thailand as policy makers are 

reluctant to trade oq the stability and enciency. 

However, enciency is the key to stability, and 

stability forced artipcially by policy makers 

will pnally turn out to be turmoil and result in 

crises. Therefore, policy makers, while trying to 

maintain the market stability and remedying 

market failures, should place an appropriate 

balance to market enciency. The higher degree 

of pnancial liberalisation may lead to more 

fundamental relationship between stock prices 

and economic factors and that is the basis of 

stability.

This research contributes to the APT literature 

in the emerging stock markets. The immature SET 

is only observed for a very short period of time 

before the Asian Financial Crisis. However, the 

research methodology is open for the judgment of 

further study in the peld about its appropriateness 

for emerging markets. At least, a suggestion for 

further research can be made is to apply the same 

methodology for the period after the Crisis, so that 

it general behaviour can be observed.
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Appendix: Descriptive Statistics and Testing Results

Figure 1: The Stock Exchange of  
Thailand-SET Index
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Figure 2: Monthly Returns on the Value 
Weighted SET-Index
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Figure 3: Logarithmic Relative Monthly 
Changes in the Exchange Rates
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Figure 4: The Monthly Growth Rates of 
Industrial Production
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 Figure 5: Monthly Unexpected Changes in the 
Inaation Rates
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Figure 6: Monthly Relative Changes in the 
Current Account Balance    
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Figure 7: Di`erences between Thailand InterBank 
O`er Rates and US InterBank O`er Rates
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Figure 8: Logarithmic Relative Monthly 
Changes in the Thailand InterBank O`er Rates
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Table 3: Estimated Correlation Matrix of the Economic Variables
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Table 4: Autocorrelation Coe_cients of the Economic Variables
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Table 5: DF/ADF tests of Stationary Properties of the Economic Variables
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Table 6: Estimates of Betas in for the Single XR-Factor Model 1987-1995
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��������� ��������� ��������� ��������� ���������
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Table 7: Estimates of Risk Premia for the Single XR-Factor Model 1992-1996

(VWLPDWHV�RI�5LVN�3UHPLD�LQ�WKH�VHFRQG�SDVV�WHVW�����������IRU�WKH�VLQJOH�;5�IDFWRU�PRGHO

7RWDO�QXPEHU�RI�HVWLPDWHV�Q ��
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