
CHAPTER 5

EMPIRICAL RESULTS

This chapter will be organized by showing the results of the 3 hypothesis 

testing in step by step. First, the market efficiency hypothesis (MEH) test results 
that is composed of 4 steps, testing procedures and another 2 hypothesis test 
results, the rational expectation hypothesis (REH) and the no risk premium, are 

composted of 3 steps. The first step; stationary test results of the stationary. The 

second step test results; cointegration test results of the long run relationship. 
The third step, the error correction model test results of the short run 

relationship (for market efficiency hypothesis tests). The final step, correlogram 
and Q-statistic test results of the serial correlation in residuals.

5.1 Market Efficiency Hypothesis Test Results

5.1.1 Stationary Test Results

The result of the Augment Dickey-Fuller (ADF) test to know whether the 
both spot and forward exchange rate are stationary or not are reported in Table
5.1.

These results show that both the spot and the one-month forward 
exchange rates (ร t+1 and F t ) are non-stationary at the levels because the ADF 
statistics of the level (in absolute term) are less than the critical value even at the 

10% level.

Flowever, their first difference values have the ADF statistic(in absolute 
term) greater than the critical value. As a result, this study can conclude that 
both variables (ร t+1 and F t ) have the integration order at one or 1(1). That 
means they are stationary after taking the first differences.
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5.1.2 Cointegration Test Results

The results from the stationary test in 5.1.1 show that both the spot

(ร t+1) and forward rate (F ,)are stationary at first differencing 1(1) , then, we can 

apply the cointegration tests to estimate the long run relationship. The results 
from the estimates of the regression model by ordinary least square (OLS) are 

showed in Table 5.2.

After that, use the residuals from the OLS regression to test the stationary 

by ADF test.

The results of the ADF tests for the residuals are reported in Table 5.1. 
The results show that the residuals are not stationary at the level l(0), therefore 

the spot (ร t+1) and forward exchange rate (F t) are not cointegrated. It can be 

interpreted that Thailand foreign exchange market is inefficient.

5.1.3 The Correlogram and Q-statistic Test Results.

The correlogram and Q-statistic results are showed in Figure 5.3. and 

Table 5.3. The correlogram implies there are autocorellations of the residuals 

with its own lagged values.

Also, the Q-statistic test of the serial correlation in the residuals (8t+1 ) 

series shows that there is a serial correlation because the Q-statistic values 

from the estimation in the first column in Table 5.3 is greater than the significant 
level at 95% confidence value in the third column. This implies that there are 

autocorellations of the residuals with its own lagged values.

The results from these two tests confirm that Thailand foreign exchange

market is inefficient.



52

5.1.4 Error Correction Model Test Results

T h e  r e s u l t  f ro m  5 .1 .2  i n d i c a t e  t h a t  th e  s p o t  ( ร  r+1) a n d  fo r w a r d  (F.) 

exchange rate are not cointegrated. Therefore the error correction term, 

which is stationary by definition (spot (ร t+1) and forward (Ft) exchange rate 

are cointegrated), could not be served. This means those models cannot be 
written as an error correcting model.

เท conclusion, the results from the step tests for market efficiency 
(5.1.1- 5.1.4) strongly confirm that Thailand’s foreign markets is not efficient.

Before going to test the reasons behind the rejection of MEH, the 

expected future spot exchange rate Et ร t+1 is needed.

There are no short run relationships between the spot (รt+1) and 
forward (Ft) exchange rates. Therefore, this study will use the OLS 

regression equation in 5.1.2 to forecast the expected future spot exchange 

rate E t s  t+1 .

Unfortunately, the regression equation in 5.1.2 has an 
autocorrelation problem.Therefore this study takes a first different to the 

equation and then use the different regression equation to forecast the 

expected spot exchange rate. The result is shown in the Appendix c.
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FIGURE 5.1 THE MARKET EFFICIENCY HYPOTHESIS (MEH) TEST 

RESULTS
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FIGURE 5.1 THE MARKET EFFICIENCY HYPOTHESIS (MEH) TESTS 

(CONTINUE)

FIGURE 5.1

I



TABLE 5.1 AUG M ENTED D ICKEY-FULLER UNIT ROOT TE S T RESULTS

Variables Test of l(0) Test of 1(1) MacKinnon Critical Value Status

AD F Statistic Value AD F Statistic Value 1% 5% 10%

Spot Rate -1.3773 -9.4771 -3.5073 -2.8951 -2.5844 1(1)

Forward Rate -0.0654 -8.6143 -3.5073 -2.8951 -2.5844 1(1)

Expected Sp.Rt. -1.3623 -9.4421 -3.5082 -2.8955 -2.5846 1(1)

Residuals of MEH -1.1951 - -3.5073 -2.8951 -2.5844 -

Residuals of REH -9.5460 - -3.5073 -2.8951 -2.5844 l(0)

Residuals of RP -2.3971 - -3.5073 -2.8951 -2.5844 -



TABLE 5.2 COINTEGRATION TEST RESULTS

Estimation Equation Independent Variables 

c  LFt DLFt LESt+1 R2

Statistic

F-Stat DW

s .+1 = c  + Ft + u t+1 0.3526*

(4.2122)

0.7909*

(15.0075)

“ " 0.7260 225.2261 0.1504

DSt+1 = c  + DFt+ น t+1 0.0018

(1.3733)

-0.0198

(-0.1657)

0.0003 0.0275 2.0610

S(+1 -  C + Et ร t+1+ น t+! 0.0385

(1.3579)

“ 0.9760*

(55.3309)

0.9733 3061.5130 2.0562

Ft = c  + Et s t+1+ U t+1 0.1039

(-1.1212) '

0.9225*

(16.0140)

0.7533 256.4470 0.1641

*  Significant at 99 % confidence level

*  All variable are in log form ๐ า 
CD



TABLE 5.3 RESIDUALS Q-STATISTIC TEST RESULTS

Residuals Q-Statistic Degree of 

Freedom

Two tail significant at 95% 

confidence

Autocorrelation

Residuals of MEH Test 249.70 85 112.3825 Exists

Residuals of REH Tests 3.6847 84 111.0604 Not Exists

Residuals of No Risk Premium Tests 192.09 84 111.0604 Exists



FIGURE 5 .2  SPO T (S t+ 1 ) AND FORW ARD(Ft) EXCHANGE RATE

LST — - LFT



FIGURE 5.3 THE CORRELOGRAM OF RESIDUALS FROM MARKET EFFICIENCY HYPOTHESIS TEST RESULTS
C o rre lo g ra m  o f R E S M E H

Ï Date: 0 5 /1 6 /9 8  T im e: 1 4 :4 8  
I S a m p le  1 8 7  

' I n c lu d e d  o b se r v a tio n s :  8 7

Autocorrelation

:ะ:pi
i  •

I
I

P artia l C orrela tion  A C  P A C  Q -S ta t  P r o b

m *a 1 0 .8 9 8 0 .8 9 8 7 2 .6 7 9 0 .0 0 0
E I 2 0 .7 8 9 - 0 .0 9 5 1 2 9 .3 8 0 .0 0 0

' Ë I 3 0 .6 7 8 - 0 .0 6 9 1 7 1 .7 1 0 .0 0 0
* I I 4 0 .5 7 3 -0 .0 3 1 2 0 2 .3 5 o . o o c

I 5 0 .4 7 9 - 0 .0 1 2 2 2 4 .0 5 0 .0 0 0
m I 6 0 .3 6 2 - 0 .1 9 2 2 3 6 .5 9 0 .0 0 0

i  I 7 0 .2 7 2 0 .0 6 8 2 4 3 .7 4 0 .0 0 0
I 8 0 .1 9 8 0 .0 1 1 2 4 7 .5 7 0 .0 0 0

E 9 0 .1 2 3 - 0 .0 8 8 2 4 9 .0 7 0 .0 0 0
3 1 0 0 .0 7 2 0 .0 5 5 2 4 9 .5 9 0 .0 0 0

I 11 0 .0 3 0 0 .0 1 9 2 4 9 .6 8 0 .0 0 0
' E 1 2 - 0 .0 1 4 - 0 .1 0 3 2 4 9 .7 0 0 .0 0 0
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5 .2 .1  S ta t io n a ry  T e s t R e su lts

The result of the Augment Dickey-Fuller (ADF) test to know whether the 
expected future spot exchange rates (E ( ร , +1 ) are stationary with the same 
order with ร t+1 or not, are reported in Table 5.1. These results show that the 

expected future spot exchange rates are non-stationary at the levels because 
the ADF statistics (in absolute term) are less than the critical value, even at the 
10% level.

Flowever, their first difference values have the ADF statistic(in absolute 

term) greater than the critical value. As a result, we can conclude that both 

variables (ร t+1 and E, ร t+1 ) have the integration order at one or 1(1) .This mean 
they are stationary after taking the first differences.

5 .2 .2  C o in te g ra t io n  T e s t R e s u lts

The results from the stationary test in 5.1.1 and 5.2.1 shows that both the 
spot (ร 1) 1 and the expected spot exchange rate (E1 ร t+1 ), are stationary at the 

same order (at first differencing 1(1) ). Now, this study can apply the 
cointegration test to estimate the long run relationship. The estimated results 

from the regression model by ordinary least square (OLS) are shown in Table
5.2.

5.2 The Rational Expectation Hypothesis Test Results

After using the residuals from the OLS regression to test the stationary by 

ADF test, the results o f  the ADF tests for the r e s id u a ls , r e p o r te d  in T a b le  5 .1  
s h o w  th a t  th e  r e s id u a ls  a re  s ta tio n a r y  a t th e  le v e l I(0), th e r e fo r e  th e  s p o t  (ร  1) a n d  
th e  e x p e c t e d  s p o t  e x c h a n g e  ra te  (E , ร  t+1 ) a re  c o in te g r a t e d . T his s h o w s  th a t  th e  
market participants in Thailand foreign exchange market use the information 
rationally ( accepted REFI).
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The correlogram and Q-statistic results are shown in Figure 5.5 and Table

5 .3 . T h e  c o r r e lo g r a m  im p lie s  th a t  th e r e  a re  n o  a u to c o r e lla t io n s  o f  th e  r e s id u a ls  
with its own lagged values.

เท addition, the Q-statistic test the serial correlation in the ร,+1 series also 
show that there are no serial correlation because Q-statistic values from the 

estimation in the first column in Table 5.3 is lower than the significant at 95% 
confidence value in the third column. There are no autocorellations of the 

residuals with its own lagged values.

เท conclusion, the results from these two tests confirm that the market 

participants in Thailand foreign exchange market use the information rationally.

5.2.3 The Correlogram and Q-statistic Test Results
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FIGURE 5.4 THE RATIONAL EXPECTATION HYPOTHESIS (REH) 

TEST RESULTS



F IG U R E  5 .5  S P O T  ร (t+ 1 ) A N D  E X P E C T E D  S P O T  (S T F ) E X C H A N G E  R A TE

LS T  -  LS TF



FIGURE 5.6 THE CORRELOGRAM OF RESIDUALS FROM RATIONAL EXPECTATION HYPOTHESIS TEST RESULTS

Correlogram of RESREH

Date: 05/16/98 Time: 14:51 
j[ S a m p le :  1 87 
. In c lu d ed  observations: 86

Autocorrelation Partial Correlation AC PAC Q-Stat

'■ • I 1 1 1 1 -0.037 -0.037 0.1239
1 1 1 2 -0.017 -0.019 0.1508

1 3 1 1 3 1 3 0.066 0.064 0.5442
1 1 1 1 1 4 -0.022 -0.018 0.5903

ฐ ' 1 ฐ ' 5 0.132 0.134 2.2291
j 1 1 Î ' 6 0.036 0.042 2.3546

1 1 3 ' 7 0.031 0.043 2.4491
3 1 1 3 ' 8 0.063 0.052 2.8353

1 1 1 1 9 -0.006 0.001 2.8385
1 II 1 > E 1 10 -0.070 -0.091 3.3334
! 1 1 1 11 0.014 -0.009 3.3542
1 [j 1 1 p > 12 0.057 0.045 3.6847

P to b

0.725
0.927
0.909
0.964
0.817
0.884
0.931
0.944
0.970
0.972
0.985
0.988
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5.3.1 Cointegration Test Results

The results from the stationary test in 5.1.1 and 5.2.1 also showed that 
both the expected future spot (Et ร t+1 ) and the forward rate (Ft) are stationary at 

first differencing 1(1). Therefore, the no risk premium tests can begin from the 

cointegration tests. The estimated results from the regression model by ordinary 

least square (OLS) are shown in Table 5.2. The next step is to use the residuals 

from the OLS regression to test the stationary by ADF test.

The results of the ADF tests for the residuals are reports in Table 5.1. The 

results show that the residuals are not stationary at the level l(0), therefore the 

expected spot (E , s t+1 ) and the forward exchange rate (F 1) are not 

cointegrated. It can be interpreted as that there are still have risk premium in the 
Thailand foreign exchange market.

5.3The No Risk Premium Test Results

5.3.2 The Correlogram and Q-statistic Test Results

The correlogram and Q-statistic results are shown in Figure 5.7. and 
Table 5.3. The correlogram can implies that there are autocorellations of the 
residuals with its own lagged values.

Inaddition, the Q-statistic test the serial correlation in the ร t+1 series show 

that there are serial correlations, because Q-statistic values from the estimation 

in the first column in Table 5.3 is greater than the significant at 95% confidence 

value in the third column. There are autocorellations of the residuals with its own 
lagged values.

The results from these two test confirm that Thailand foreign exchange 
market has risk premium.
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FIGURE 5.7 THE NO RISK PREMIUM HYPOTHESIS TEST RESULTS



FIG U R E 5.8  F O R W A R D  (F t) A N D  E X P E C T E D  S P O T (S TF ) E X C H A N G E  R A TE

LF T  LS TF



FIGURE 5.9 THE CORRELOGRAM OF RESIDUALS FROM NO RISK PREMIUM HYPOTHESIS TEST RESULTS
Correlogram of RESRP

Date: 05/23/98 Time 14:44
Sample: 1 87 
Included observations 86

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

'•'!•!'ไ-!*!'!'!•ไ*!*!!''H 1 0.861 0.861
2 0.737 -0.C20
3 0.615 -0.057

66.051
114.95
149.47

0.000
0.000
0.000[

I I Ë I 4 0.489 -0.092 171.57 0.000
I E 5 0.345 -0.159 182.68 0.000
I m I [ I 6 0.221 -0.031 187.31 0.000

ร] I I I 7 0.117 -0.016 188.63 0.000
I 1 ' I 8 0.024 -0.040 188.69 0.000
' 1 I 3 I 9 -0.026 0.085 188.76 0.000
' E I I 10 -0.068 -0.031 189.22 0.000
' E I I 11 -0.101 -0.033 190.26 0.000
1 ES ' E 12 -0.134 -0.063 192.09 0.000

O)
CO


	CHAPTER 5 Empirical Results
	5.1 Market Efficiency Hypothesis Test Results
	5.2 The Rational Expectation Hypothesis Test Results
	5.3 The No Risk Premium Test Results


