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423

3
(1) Stationary (2)
3)
4231 ? Stationary ~ Unit Root Test
Unit - Root Stationary
(Spurious Regression)
Unit Root Augmented
Dickey Fuller
(1) Plot Interception ~ Trend
(2) ADF Test At level
Unit Root , Interception Trend
Plot 1
ADF Test Statistic
(3) ADF Test Statistic 1% Critical Value
Unit Root ADF Test Statistic

1% Critical Value
ADF Test at 13 Difference

Non - stationary Stationary
1 4
(4) ' ADF Test at 14 Difference
Stationary
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(5) Lag Akaike
Information Criterion (Aie)  Schwarz Criterion (SC)
Lag AIC
Plot Graph

Y

ADF Test at level

Y

Compare ADF Test VS 1% Critical Value

y A4

ADF Test at 1* Difference No Unit Root Problem

Y

Choose optimal lag (AIC)

44 Unit Root
Unit Root 6 3
100% 2 100% 2 5% 2

4-6
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Unit  Root
PAEX, PAIN, PBEX,
PBIN, PCEX ~ PCIN 4.5-4.10
Drift Term ~ Drift Term ~ Trend

PBEX, PBIN, PCEX  PCIN

Trend PAEX  PAN Trend
Stationary
Drift Term Trend Drift Term
Trend Augmented Dickey-Fuller Test
At level Akaike Information Criterion (Aie)

(Optimal Lag)
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16000

25% .. 2541-2546
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4.5 Stationary At level
6 Non-stationary
1 99 Unit Root
1 (First Difference) Stationary
4.5 ADF Test at level3
Variable  ADF Staistc  Optimal Lag (1) 1% Critical 5% Critical Null Hypothesis
Value Value
PAEX -2.603111 1 -3.988737 -3.424775 No reject
PAIN -2.621628 1 -3.988737 -3.424775 No reject
PBEX -2.054620 14 -3.989580 -3.425184 No reject
PBIN -1.982228 12 -3.989365 -3.425080 No reject
PCEX -1.405459 16 -3.989798 -3.425290 No reject
PCIN -1.387517 il -3.989259 -3.425028 No reject
Stationary 1
1
Intercept ~Intercept ~ Trend
4.11-4.16
Drift Term  Trend
Stationary Drift Term Trend

Augmented Dickey-Fuller Test

Criterion (Aie)

Akaike Information
(Optimal Lag)3

3 ADF Test at level
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4.6 ADF Test at 14 Difference
Stationary
1 99 PAEX, PAIN, PBEX,
PBIN, PCEX  PCIN Integrated [PAEX, PAIN, PBEX, PBIN,
PCEX, PCIN] ~ 1(1)]
4.6 ADF Test at 1¢ Differencedt
Variable ~ ADF Statistc ~ Optimal Lag (p) 1 Crica h Crica Null Hypothesis
Value Value
PAEX -14.95209 0 -2.572642 -1.941877 Reject
PAIN -13.60121 0 -2.572642 -1.941877 Reject
PBEX -5.743396 16 -2.572933 -1.941918 Reject
PBIN -5.716511 1 -2.572798 -1.941899 Reject
PCEX -8.627315 2 -2.572566 -1.941867 Reject
PCIN -7.492934 10 2572771 -1.941895 Reject
4232 Cointegration
Cointegration Engle-Granger

(EG) Augmented Engle-Granger (AEG) Test
Cointegrating  Regression
Stationary (Linear
Combination) Stationary
Cointegration

ADF Test at 13 Difference
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(1) 100 %
2 100% 2
PAIN, = C +CIPAEX, + | —(4.)
(2 100% 2
100% 2
PBIN, = C, + CIPBEX, + |, —(4.2)
(3) 25 %
25 Y%
PCIN, - C, + CIPCEX, + | -(4.3)
| (ECTO1) = PAIN, -c, -CIPAEX, - (44)
J(ECT02) = PBIN, - C, - C/PBEX, - (45)
,(ECT03) = PCIN, - C, - CIPCEX, - (46)
R2 ' Durbin-Watson

Spurious regression
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Stationary
At level
Intercept ~Intercept  Trend

4.17-4.19
Drift Term Trend
Stationary Drift Term
Trend Augmented Dickey-Fuller Test
Akaike Information Criterion (AIC) (Optimal Lag)
4.17
100% 2 100% 2 (ECTO01)
/
4000
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2000 -
1000 4 J\ |
0"\ r\” ) W »/Wﬂ lf
-1000 4 r U
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——
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ECTO1
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A7 Stationary At level
3 Stationary
9
Engle Granger (1987)%
4.7 Cointegration ADF Test at level¥
, . , 1% Critical 5% Critical Null Hypothesis
Variable ~ ADF Statistic ~ Optimal Lag (p)
Value Value
ECTOL -4.136581 1 -2.572642 -1.941877 Reject
ECT02 -3.245448 1 -2.5721771 -1.941895 Reject
ECTO3 -4.569848 10 -3.455141 -2.871029 Reject
K3 Cointegration ' 2
Engle Granger (1987) 2
(steady  State)
Cointegration (Short-run
Dynamic) (Long-run Equilibrium)

J Cointegration

ADF Test



4233

(ECM)

? 1 ECM

4.2.3.2
(Cointegration)

Error  Correction

Granger Representative Theorem

Error Correction Term

47

APazaot N +<£££1+cCECT +ad)SPA 1+aAl)APE 1+8

PA

PB

ECTH = PAL- p0-p,pB

ajl) a4L) Lag Polynomials

ECT. >0  ECT.= ECTm  ECT/ 0
ECT <0  ECT/= ECT,  ECT,/=0

ECT,.1 Error  Correction Term
ECT, 1

ECM
3 Adjusted R2 AIC

(2539)

94

Model

- 4)
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Cointegration 100% 2
100 % 2
ECM (Eror Correction Model) ECM (
4.8)
(1) 100 % 2
100 %
2 (
t-Statistic ) 100 % 2
1 100 %
2 0.57
99
(2) Error Correction Term
Cointegration

and Error Correction Approach

(3) (PAL- PO- &)
(Actual Values)
100% 2
8.66
954
(4) (PA- Po- PiPg)
(Actual Values)
100% 2

Error  Correction Term
EOT,.I t-Statistic



100 %

APAIN, = 2514130 + 0567413 APAEX,-0.086598*ECTOLL,*-0.029492°ECTOLL!
[3650421]  [0.034801] [0.041137] [0.042519]

+ 0.198635*APAIN,.1 - 0.069386*APAEX,., - 0.086482*APAIN,.2

[0.057161] [0.044785] [0.058219]
+ 0.050949* APAEX, 2 —(4.8)
[0.044790]
Adjusted R2=0.503158 Durbin-Watson stat = 2.001952
¥ (Standard Deviation)
PAIN, 100% 2
PAEX; 100% 2
ECTO01,.1 Error Correction Term ECM
100% 2 100% 2
Cointegration 100% 2
100 % 2

ECM
ECM ( 49)
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(1) 100% 2
100 % 2 (
t-Statistic
) 100% 2 1
100% 2 0.31
99
(2) ' Emor Correction Term
Cointegration
and Error Correction Approach
(3) (PAL- PO- P,PR)
(Actual Values)
100 % 2
14.15
95
@ (PA- p0- PPB)
(Actual Values)
100 % 2
Error Correction Term ECT. 1
t-Statistic
(5) 3) (4)
( ) 100 % 2
100% 2
14.15
100 % 2



9%

APBIN, = 198958 + 0.317657*APBEX, - 0.141545*ECT02,/ - 0.002362ECTO2M
[18.79226] [0.058570] [0.057748] [0.052194]

+0,097483*APBINt 1- 0.005963* APBEXM+ 0.069450°APBIN, 2
10.068698] 10.054836] [0.058219]

+0.076179'APBEX,2- 0.115596'APBIN, 3+ 0.083477*APBEX,3 -(4.9)

[0.057161] [0.044785] [0.058219]
Adjusted R2=0.175872 Durbin-Watson stat = 1.986478
[ (Standard Deviation)
PBIN, 100% 2
PBEX, 100% 2
ECT02,., Error Correction Term ECM
100% 2 100% 2
Cointegration 25%
25%
ECM
ECM ( 4.10)
(1) 25%
25% (
t-Statistic
) 25% 1
25% 0.47

99
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2) ' Enor Correction Term

Cointegration
and Eror Correction Approach
(3) (PAL- PO- P,PB)
(Actual Values)
25%
15.68 95
(4) (PA- PO- P,PB)
(Actual Values)
25%

Error Correction Term ECTHL t-

Statistic "
(5) 3) (4)
( ) 25%
25%
15.68
25%

25%
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ApCIN, = 4821656 + 0.472018*APCEX, - 0.156812°ECT,./ - 0.1007L1ECT, ;
[16.23498] [0.07039] 0061992)  [0.077283]

- 0.019378*APCIN,., - 0.03L490*APCEXm + 0088501 *APCIN. 2
[0071279) 10.063390] [0.070392]

+0.019948' APCIN, 2- 0.009537*APCEX,.3- 0.021797*APCIN,3

[0.060876] [0.067619) [0.057872]
+0.172714*APCEX, 4- 0.049606* APCINm —(4.10)
[0.064839) [0.050419]
Adjusted R2=0.189403 Durbin-Watson stat = 1.986347
[ (Standard Deviation)
PBIN, 25 %
PBEX, 25 %
ECTO02,., Error Correction Term ECM

25% 25%
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ECM
( 4.8-4.103)
@)
(
t-Statistic 3 )

(2) ECM Error Correction
Term
Cointegration and Error Correction Approach

(3) ' Emor Correction Term

10

ECM Ju
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4.3 Zy

(Comparative
Statics of Equilibria)

Q = 1493421 - 6,000.750*Pm - 1,323.38L*ZH + 11.22783*Pm*Zm +£ —(4.11)

(456,7744) (2191885 (1284220)  (5707.199)

Adjusted R2=0.178161 Durhin-Watson stat = 0.942430
( (Standard Deviation)
()

P 100% 2 ( Dollar )

Z NO.2 (US Dollar )

( )
4.11 (Xp -6,500.750
al 11.22783 95
Price Taker
MC = Pot(3*Q + Pw + -(4.12)
Q (

100% 2 ( )
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MR = P + Q/(ctpt+aPZ)

P = PO+ @Q + pw* - AX[Ql(aptaPzZ)] + -(4.13)
411 ap afz
4.14

p= 4117931 - 7.75*10'3Q - 0.972707*w -0.158861*Q'+ —(4.14)

(1L73920) (L5710  (0048135) (0.030249)

Adjusted R2=0.971655 Durbin-Watson stat = 0.568504
( (Standard Deviation)
()
P 100% 2 (US Dollar )
100% 2 (US Dollar )
US Dollar
ap ap 411
(4.14) = 0.158861
15.89 99
15.89 {Xu="1)
Cournot Competitors (XC- U = 1/1694 = 0.005917)
1
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