
 2 

2.1  (The Purchasing Power Parity Theory: PPP Theory)

 PPP  (actual exchange 

rate) . . 1973  2 

 2 

 managed floating exchange rate

 PPP 

 Gustav Cassel  1920 

 ( )

 Marina Whitman (1975)  Law of 

One Price 

 2 

 (absolute PPP) 

(relative PPP)
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2.1.1

 2  2 

 A  B  A 

   S = P
A

/ P
B
    (2.1) 

 S  2  PA  PB  A 

 B  (partial equilibrium model) 

 ( )  A 

 B  PA = S*PB

 B  100  25 

 A  2,500 

 2  (non-

traded goods) 

 S = P
A
/ P

B

 Law of One Price 

 Law of One Price 

2.1.2
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              (2.2) 

 St
A, So

A  A  t  Pt
A

 Po
A  A  t  Pt

B ,Po
B

 B  t  PPP 

 2 

  % S = % P - % P*  % S

% P  % P*

 A  50%  A 

 A  50% 

 A  50%  B 

 2.1 

 2.1 

 D
m

 A

 S
m

 A

 D
X

 B  A

 S
X

 A

 E  A 

 A  Dm  D/
m

St
A= Pt

A/Po
A  *So

A

        Pt
B/Po

B



16

 P1  P2

 ( )  SX  S/
X

 P3  P4  2  G 

 A  A 

 A 

 E  A 

 (non-traded goods) 

 1 

 Cassel 

 (long-run) 

 (neutral) 

2.2
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       2.2.1  (Time Series Analysis) 

 (Time Series) 

2.2.2  (Unit Root) 

 (Time series data) 

 Non-stationary  Stochastic Process  (Mean) 

 (Variances) 

 (Trend)  (Cyclical swing) 

 (Shock)  Ordinary Least Squares (OLS) 

 (Spurious regression) 

 (Stationary) 

 Dickey-Fuller (1981) 

ttt eXX 1                 (2.3) 

1, tt XX  t  t -1 

     te     (Random Error) 

      

      (Autocorrelation Coefficience ) 

      ttt eXX 1

ttttt eXXXX 111

   ttt eXX 11

   ttt eXX 1
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1

          01;1

   

   0:0H

   0:0H

  “ t ”

..

ˆ

ES
t

0H  t-statistic 

 Mackinnon critical Value tX tX

0H  t-statistic 

Mackinnon Critical Value tX tX

 t  t-1 

 3 

ttt eXX 1     (2.4) 

ttt eXX 1     (2.5) 

ttt eXTX 1    (2.6) 

 -  (Dicky-Fuller test)  Autocorrelation 

 (Autoregressive Processes) 

2.4-2.6  Augmented Dicky-Fuller test 

tittt eXXX 1          
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tittt eXXX 1             

tittt eXXTX 1

tX       t 

1tX    t-1 

,,,

                 T  

te

2.2.3  Autoregressive Moving Average (ARMA(p,q))

        Autoregressive Moving Average (ARMA) 

 Autoregressive  Moving Average 

ARMA(p,q)  Autoregressive  p  Moving Average 

 q 

 ARMA (p,q)

qtqttptttt YYYY ...... 1121   (2.7) 

tY  t

        p  Auto Regressive

        q       Moving Average

         (Constant Term)

        t      

       Autoregressive

      Moving Average

t        White Noise  t

2.2.4  (Model selection) 

 (Model selection) 

 Akaike Information Criterion (AIC)  Schwartz 
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Information Criterion (SIC)  AIC  SIC 

 Akaike Information Criterion (AIC)  Schwartz Information Criterion (SIC) 

Akaike Information Criterion (AIC)    = /2/2 kt         (2.8) 

    Schwartz Information Criterion (SIC) = /log/2 kt        (2.9) 

      k

 Log likelihood function  k 

 Schwarz Information Criterion (SIC) 

2.2.5  Autoregressive Conditional Heteroscedasticity (ARCH) 

 Stochastic Variable 

 (Homoscadastic) 

 (volatility) 

 Autoregressive Moving Average (ARMA) 

X t = a0 + a1 X t - 1 + t        (2.10) 

 X t+1

Et X t+1 = a0 + a1 X t     (2.11) 

 X t+1 
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  E t [(Xt+1 - a0 - a1Xt)
 2] = Et

2
t+1 = 2                 (2.12) 

 {X t}
1

0

1 a

a

)1(
...

1 2
1

2
2

2
3
11

2
111

2

1

0
1

a
aaa

a

a
X ttttt       (2.13) 

1
)1(

1
2
1a

 { t}

 ARMA Model  { t }  (residuals) 

 2.13  X t+1

2
1

2
1011 tttttt XaaXXXVar                 (2.14) 

2
1tt

2
1t

tqtqt

2^2

1

^

10

2

1

^
...     (2.15) 

t  = White Noise Process 

q,.......,, 21

0  X t

Autoregression  (2.15)  (2.15) 

 t+1 

2

1

^2

1

^

2

2^

10
2
1 ... qtqtttt    (2.16) 
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 (2.16)  Autoregressive Conditional Heteroscadastic 

(ARCH) Model  (2.16)  ARCH (q)  (2.16) 2
1tt

2
1t

 2 

 (ARCH term)  ( q,.......,, 21 )

 Maximum Likelihood 

2.2.6  Generalized Autoregressive Conditional Heteroscedasticity(GARCH) 

 ARCH  Engle, Robert F.  Bollerslev (1986) 

 (Conditional Variance)  ARMA process F

 error process 

ttt h      (2.17) 

12
t

2
0

1 1

q p

t i t i i t i
i i

h h    (2.18) 

 { t }  White Noise Process  ( it  ) 

(conditional and unconditional means) t  (expected value) 

t

0ttt h      (2.19) 

 (Conditional variance) t

2 2
1 0

1 1

q p

t t t i t i i t i
i i

h h    (2.20) 

t th  (2.20) 

 Generalized Autoregressive Conditional Heterosecedasticity (GARCH) 
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 GARCH (p, q)  Autoregressive 

Moving Average  Heteroscedastic Variance  p = 0 

 q = 1  GARCH (0,1)  ARCH (1)  ARCH (q = 1) 

t  GARCH(p, q) 

ARCH (q)  GARCH 

 disturbance tX  ARMA 

 ARMA  { tX }

 ARMA  autocorrelation function (ACF) 

 partial autocorrelation function (PACF) 

 (Residual)  White-Noise  ACF 

(Squared residuals)  (order)  GARCH

2.2.7  Multivariate GARCH model 

The Multivariate GARCH Model 

1 1 1'' ' ' 't t t tH C C A u u A B H B    (2.21) 

tH

tH  ( t )

t t t tH D R D              (2.22) 

tH

tD      diag(
1 1
2 2
11 ...t NNth h ) iith  Univariate

GARCH Model 

tR 1 2 1 1 2 1(1 ) t tR R     (2.23) 

    ( )t ijR t

1 2, 1 2 1

1t t
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t tH

11 22 21( , , ' ) 't t tH h h       (2.24) 

t tH

1 2
1 2 22

2111 22 21

( , , )1( , ) exp
2(1 )2 (1 )

t t t
t t t

tt t t

Q H
f H

h h

2 2
1 2 21 1 2

1 2
11 22 11 22

2( , ) t t t t t
t t t

t t t t

Q H
h h h h

 Maximum Likelihood 

 DCC GARCH model 

2
( 1) ( 1)iit ii ij j t ij jj t

j j

H c a u b H    (2.25) 

2
( 1)j tu 2

it  t-1 

         ( 1)jj tH  t-1 

 (2.25)  Multivariate GARCH Model , ,ij ij ijc a b

,ij ija b

, ,ij ij ijc a b ; , 0i j i j  (Barkoulas, Baum and Caglayan, 2002) 

0 : , 0ij ijH a b

1 : , 0ij ijH a b

 ( 0H )

 ( 0H )
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2.3

   Mckenzie and Krooks (1997) 

4  1973  9  1992  ARCH 

 (Vt) 

 Ordinary Least Square (OLS) 

 (Real Exchange Rate) 

 (Nominal Exchange Rate) 

 ARCH 

 J-

curve effect 

 (Nominal) 

 (Real Exchange Rate) 

 (Nominal Exchange Rate)  ARCH 

 (Vt) (Real Exchange Rate) 

 (Nominal Exchange Rate) 

 (Nominal Exchange Rate) 

(Vt)
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Mckenzie (1998) 

(Exchangerate volatility)  ( )

 (Vt)  GARCH  ARCH 

 1947-1995 

 2  1) 

 Rural exports, 

Non-rural exports,Minerals, Metals, Non-metals, Gold, Coke coal and briquettes, Other mineral 

fuels, Metal ores andminerals  Consumption goods, Capital goods, 

Intermediate goods  Ordinary Least Square (OLS) 2) 

 7 

 Ordinary Least Square (OLS) 

 2 

 1 

 Metal ores and minerals, Non-rural 

exports, Minerals,Non-metals, Coke coal and briquettes 
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 Intermediate 

goods  Capital goods 

 (2531) 

 (Effective Exchange Rate: EER) 

 (Real Effective Exchange Rate Index : REEI )  EER 

 ( Purchasing Power Parity : PPP ) 

 7

 3 . . 2524– 2527 

. .2528 – 2529 

 100 – 102 

. . 2527 . . 2530 – 2533 

 (Multiple Regression) 

 (2540) 

. . .2507-2538 
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 (2550) 

 Cointegration  Error Correction Model: ECM 

(Incomplete

Exchange Rate Pass-through) . .2538

. . 2548  0.18 

 Tradable  Non-tradable 

 (Cointegration) 

Non-tradable
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( )

 ( )

. .2542-2546

 (Error 

Correction Model)  Error Correction Model ( t 1 e  ) 

 -0.17 

 (Actual Value)  1 

 17 


