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 (Capital Asset Pricing Model: CAPM)

 
 

2.1 

       (Capital Asset Pricing Model: CAPM)   

  (Capital Asset Pricing Model: CAPM)  Sharp (1964), 

Lintner (1965)  Mossin (1966) 

   (Capital Asset Price Model: 

CAPM)  

 (Systematic risk) 
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-    

 (Short Sale)  

 

 

  

 

 

  

  

  

 

  

  

CAPM  

 (CAPM)   

 ( b )  

 b   1  
b  1

 

 

 

 

 b  

  

 
         ( )it ft i mt ft tR R R Rb e= + - +                 (2.1) 
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itR    i t 

       mtR   t 

       ftR    t 

       ib     

       te    t 

 

   
 

( ) ( )it ft i mt ftb= +                 (2.2) 
 

  ( )itE R       i 

ftR              

( )mtE R     

ib                i 
 

 
 

              it iR ba b= +                                                                      (2.3) 
 

  itR    

a    

ib     i 

 b             (Security Market Line : SML)  
 

   ib  = 1 

   

  mtR  =  + b (1)a  

mtR - ba =  

mt ftR - R = b  

  it ft i mt ftR = R + (R - R )b                             (2.4) 
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2.2  

       2.2.1  (Unit Root Test) 
                 (Stationary)  

 (lag)   

(   , 2542)  

 

                

 (Mean)     : E( tx ) constant = m    

 (Variance)   : V( tx ) constant = 2s   

(Covariance)  : cov( , ) ( )( )t t k t t k kx x E x xm m s m+ += - - = -  

 tx  

 

    

 (Random process) 

 

 (Nonstandard distributions) 

 (standard tables) 

 (standard distributions) 

 (spurious regression)  R2   t 

 (     , 2542) 

   

 Unit root  DF (Dicky-Fuller (DF) 

test)  ADF (Augmented Dicky-Fuller (ADF) test) (  , 2547) 

   DF (Dicky-Fuller test) 0 : 1H r =  
1 : 1H r <  1t t tx xr e-= +  

   0H    0H  
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 1 1
1

t t i i t
i

x x x
r

a q e- -
=

D = + + F D +ä                (2.5) 

   1t t tx xa q e-D = + +                  (2.6) 

  1t t t tx xa b q e-D = + + +                 (2.7) 
 

   0 : 0H q =  

 1 : 0H q <  

 

 0H    0H   

  (1), (2)  (3)  (autoregressive 

process)  

 

  1 1
1

t t i i t
i

x x x
r

q e- -
=

D = + F D +ä                (2.8) 

    1 1
1

t t i i t
i

x x x
r

a q e- -
=

D = + + F D +ä               (2.9) 

 1 1
1

t t t i i t
i

x x x
r

a b q e- -
=

D = + + + F D +ä              (2.10) 

 

 Augmented Dicky-Fuller Test (ADF)  

  t 

(Critical value)  ADF (ADF test statistic)  

 

       2.2.2 Engle-Granger  

           Engle-Granger 

2

(Regression equation) 

te  

 

1t t te ge w-D = +                     (2.11) 
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             te , 1te - t t-1 

                 g  

                 tw  

ADF-test 

g  
 

0 : 0H g =               ( ) 
1 : 0H g ¸           ( ) 

 

. .

v
t

S E v
=

0H t-statistic Mackinnon 

critical Value 0H

t-statistic Mackinnon Critical Value 

 

(Residuals) write noise 

ADF tn (Serial Correction) 

 
 

ä
=

-- +D+=D
p

i
ttitt a

1
11 neege               (2.12) 

 

02 <<- g  (Residuals)

(Stationary) ty tx )1,1(CI (Intercept 

term) te (residuals) (regression 

equation)(Engle, 1982; Granger and Engle, 1974) 
 

 2.2.3    (Error Correction Mechanism) 
                      

Error Correction 
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Mechanism (ECM) tY tX

(time path)

 Error Correction Mechanism

(short-term dynamic)  

( , 2547)  
 

 Error Correction Model (ECM)  
 

                    ä ä
= =

--- +D+D++=D
n

m

q

p
ytptpmtmtt YaXaaaY

0 1
54121 me             (2.13) 

              
  

ä ä
= =

--- +D+D++=D
s

r

v

u
xtuturtrtt YbXbbbX

1 0
54121 me              (2.14) 

 

  tX , tY            t  

mtX - , rtX -    mt - rt -  

ptY - , utY -       pt - ut -  

   1-te                1-t  

    ytm , xtm       

  1a , 2a , ma4 , pa5 , 1b , 2b , rb4 , ub5    m = 1, 2, 3, ..., n 

                                                                                                     p =  

                         r =  

                                                                                                        u =  
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Error Correction Mechanism  

1. 0: 20 =aH  

    0: 21 ¸aH  

2. 0: 20 =bH  

    0: 21 ¸bH     

 

 2.2.4  (Diagnostic Checking) 

       Akaike Information 

Criterion (AIC)  Schwatz Criterion (SC)  
 

       Akaike Information Criterion (AIC)         = 2 2l k
h h
- +                                (2.15) 

       Schwatz Criterion (SC)          = 2 log( )l h k
h h
- +                       (2.16) 

  

k  

 h    

 l   Log Likelihood Function k  
 

       Akiaike Information Criteria (AIC) Sum of 

Squared Residual (RSS) Lag Lag 

AIC Sum of Squared Residual (RSS) 

Lag  AIC  

  

2.3  

(2546)

Nikkei Hang Seng Straits Times 

 KLSE Composite PSI Composite

JKSE Composite 2536 
2546 
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Nikkei Straits Times 

 KLSE Composite PSI Composite

Hang Seng JKSE Composite 

 

 

     (2548)

Nasdaq Dow Jone S&P 500 

2 2546 28 2548 513  

NASDAQ Dow Jone S&P 500  

NASDAQ Dow Jone S&P 500

 

 

 (2548)

3  FTSE 100 Xetra 

Dax CAC 40 2 
2526 28 2548 

 FTSE 100 

Xetra Dax CAC 40 

 
 

 Choudhry (1996) 

 6 . . 1920 1939 Mutivariate 

Cointegration Johansen 
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 6 
. .1920 1929 . . 1929 

6 
 

 
     Orawan Ratanapakorn and Suhash (2002)

Cointegration 

Vector error correction model  

Cointegrating vactor 1 

 


