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VECM Vector Error Correction Model

Response of C2H to One S.D. Innovations
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OLS

C2 RYD P /P /
C OLS
H( ) L( )
orL
Log(C2 )= C o Log(RYDj) +B (P2/P) +y Log(C1))
Log(C2 )= C a Log(RYDj) +3 (P2/P)
2 C o RYDj +B (P2/P1) +y (C1))

adj= 0.685126 , D.W=1.998955

Variable Coefficient Std. Error t-Statistic Prob.

C 2.540328 0.225603 11.26018 0
LOG(C1H) 0.283853 0.09156 3.100201 0.0027
p2/P -1.552134 0.329546 -4.70992 0
Q2 -0.076676 0.02554 -3.00219 0.0036
Q3 -0.074484 0.014417 -5.16641 0
Q4 -0.172487 0.042408 -4.06734 0.0001
LOG(RYDH) 0.446 0.105185 4.240158 0.0001

(  adj=0.815414, D.W= 2.237832)

Variable Coefficient Std. Error t-Statistic Prob.

C 3.09664 0.159376 19.42978 0
LOG(C1L) 0.147962 0.075121 1.96966 0.0524
pP2/P -1.558992 0.201751 -7.7273 0
Q2 -0.027929 0.010358 -2.69643 0.0086
Q3 -0.072369 0.010494 -6.89602 0
Q4 -0.046651 0.020817 -2.24099 0.0279
LOG(RYDL) 0.372541 0.077561 4.803205 0
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Variable

C
LOG(RYDH)
p2/P

Q2

Q3

Q4

Variable

C
LOG(RYDL)
p2/P

Q2

Q3

Q4

Variable
C

RYDH
P2/P1
C1H

Q2

Q3

Q4

Variable
C

RYDL
P2/P1
CiL

Q2

Q3

Q4

adj= 0.671589, D.W= 2.139375
Coefficient Std. Error t-Statistic Prob.

2.66706
0.665177
-1.657206
-0.127864
-0.093869
-0.238936

0.233648
0.082017
0.345202
0.020519

0.01368
0.038535

11.41487
8.110208
-4.80068
-6.23137
-6.86172
-6.20043

adj= 0.808686, D.W= 2.337492

QO OO OO0o

Coefficient Std. Error t-Statistic Prob.

2.999602
0487131
-1.45637
-0.041712
-0.079905
-0.069131

0.154308
0.052221
0.198428
0.007774
0.009948
0.017724

19.43909
9.328352
-7.33954
-5.36522
-8.03206
-3.90042

adj= 0.66125, D.W= 2.016556
Coefficient Std. Error t-Statistic Prob.

77.74958
0.131481
-48.35598
0.563874
-3.524224
-4.766406
-11.21632

8.666444

0.04036
12.23263
0.133038
1.930351
1.116419
3570914

8.971336
3.257719
-3.95303
4.238457
-1.82569
-4.26937
-3.14102

adj= 0.794276, D.W= 2.212897
Coefficient Std. Error t-Statistic Prob.

44.62365
0.143426
-24.64282
0.255873
-0.743181
-2.390196
-1.084216

2.380281

0.03899
3.584897
0.110423
0.411532
0.410991
0.877046

18.74722
3.678489
-6.87407
2.317199
-1.80589
-5.81569
-1.23621
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0.0017
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Integration
order 1(2)

1(1)
1(1)

1(1)
ADF

Ayt a O (time) pytr Y1Ayrr Y 2D8vyi2 - Y pAytp €t

Ayt 0 pPpVYer1 Yi1Ayr1 Y 2Dyt2 - Y pAyp €t

Ho p 0 Ayt Yt
BIC CriticalValue=-3.41(5%)
o)
C1 8 -0.069  -0.527
c2 3 -0.111  -0.877
C1 3 -0.479  -2.536
C2 3 -0.151  -1.005
BIC CriticalValue=-3.41(5%)
o)
CPI1 4 -0.021  -0.567
1 0 0.022 0.799
2 4 -0.047  -1.044
1/ 4 -0.361  -3.329
2/ 4 -0.361  -3.332
BIC CriticalValue=-2.86(5%)
o)
CPI1 4 -0.020  -1.498
1 0 -0.031  -1.789
2 4 -0.020 -1.513
1/ 8 -0.001  -0.023
2/ 8 0.000 -0.019
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oLS 1(1)
1D 1D

BIC ADFtest

ADF Test Statistic -9.076243 1% Critical Value -4.07
5% Critical Value -3.4632
10% Critical Value -3.1578

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ZC2HJ)

Method: Least Squares

Date: 12/03/02 Time: 17:11

Sample(adjusted): 1981:2 2002:1

Included observations: 84 after adjusting endpoints

Variable Coefficient Std. Error t-Statistic Prob.

ZC2HJ(-1) -1.030115 0.113496 -9.07624 0
C -0.082461 0.565806 -0.14574  0.8845
@TREND(1981:1) 0.001979 0.011574 0.171023  0.8646
R-squared 0.50457  Mean dependent v -0.05447
Adjusted R-squared 0.492338  S.D. dependent va 3.604004
S.E. of regression 2.567868  Akaike info criteric  4.75909
Sum squared resid 5341096  Schwarz criterion 4.845905
Log likelihood -196.8818  F-statistic 41.24725
Durbin-Watson stat 1939884  Prob(F-statistic) 0

ADF 9.07 Criticalvalue 4.07
Ic )
BIC ADFtest
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ADF Test Statistic -3.31094 1% Critical Value® -2.5915
5% Critical Value -1.9442
10% Critical Value -1.6178

*MacKinnon critical values for rejection of hypothesis of a unit ro

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ZC2LJ)

Method: Least Squares

Date: 12/03/02 Time: 17:21

Sample(adjusted): 1982:1 2002:1

Included observations: 81 after adjusting endpoints

Variable Coefficien Std. Error t-Statistic Prob.

ZC2LJ(-1) -0.76941 0.232383 -3.31094 0.0014
D(ZC2LJ(-1)) -0.31607 0.191953 -1.64662 0.1037
D(ZC2LJ(-2)) -0.27848 0.152886 -1.82148 0.0724
D(ZC2LJ(-3)) -0.38096 0.101741 -3.74438 0.0003
R-squared 0.670407  Mean dependent v -0.01016

Adjusted R-squared  0.657565  S.D. dependent va 1.272753
S.E. of regression 0.744789  Akaike info criteric 2.29669
Sum squared resid 42,7127  Schwarz criterion 2.414934
Log likelihood -89.0159  Durbin-Watson st¢ 1.90826

ADF 3.31 CriticalValue 2.59
1(1)
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€Y)

BIC(Schwartz Criteria)

Johansen rank test

Sample: 1981:1 2002:1

Included observations: 83

Series: C2L P2/P1 RYDL C1L

Exogenous series: Q2 Q3 Q4

Warning: Rank Test critical values derived assuming no exogenous sel
Lags interval: 1 to 1

Data Trend: None None Linear  Linear  Quadratic

Rank or No Intercept Intercept Intercept Intercept Intercept
No. of CEs No Trend  No Trend No Trend Trend Trend

Log Likelihood by Model and Rank

-120.8619 -120.862 -93.7593 -93.7593 -93.0315
-88.87096 -84.5611 -755572 -75.4219 -74.7049
-82.71824 -69.8898 -66.5418 -66.1805 -65.4648
-80.60044 -64.0555 -63.6753 -60.6998 -60.501
-80.37639 -62.8401 -62.8401 -58256 -58.256

~AOwWNPEFEO

Schwarz Criteria by Model and Rank

376416 376416 3324041 3324041 351946
3419206 3368592 3311348 3.361326 3.503767
369686 349422 3520022 3617795 3.70/026
4071741 3832784 3876863 3964881 4.01333
4492255 4282649 4282649 4.385145 4.385145

A wWDNPEFO

LR Test Rank=1 Rank=2 Rank=1 Rank=1 Rank=1
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C2L P2/P1 RYDL ClL
1 499357 414784 -10.2184
-120.596 -6.37462 -15.2068
Log likelihood -88.87096
Cc2L P2/P1 RYDL ClL C
1 0 3.600864 -8.76175 20.63926
-12.0826 -28.8277 -176.928
0 1 -0.14829 0.337756 -2.544044
-0.46668 -1.11346 -6.83375
Log likelihood -69.88984
C2L P2/P1 RYDL ClL C
1 2597812 -0.2605 0.049016 -43.96996
-3.12362 -0.03983  -0.11327
Log likelihood -75.55719
Cc2L P2/P1 RYDL ClL TREND(81 2) C
1 3151825  -0.249699 0.036918 -0.009761 -49.3601
-9.07455  -0.04068 -0.11114 -0.01546
Log likelihood -75.42185
Cc2L P2/P1 RYDL ClL TREND(81 2) C
1 3164588  -0.249489 0.03737 -0.00886 -49.5506
-9.07167 -0.04066  -0.11113
Log likelihood -74.70488

VECM

Sample(adjusted): 1981:3 2002:1
Included observations: 83 after adjusting endpoint
Standard errors & t-statistics in parentheses

24



Cointegrating Eq: CointEql

C2L(-1) 1
P2(-1)/P1(-1) 25.97812
-3.12362
-8.31667
RYDL(-1) -0.2605
-0.03983
(-6.54061)
CiL(-1) 0.049016
-0.11327
-0.43274
c -43.97

Error Correction: D(C2L) D(P2/P1)

CointEql -0.89359 0.000853
-0.2059 -0.00117
(-4.34001) -0.73169

D(C2L(-1)) -0.1878 0.000332
-0.13537 -0.00077
(-1.38727) -0.43252

D(P2(-1)/P1(-1)) -47.7809 -0.069419
-21.3129 -0.12074
(-2.24188) (-0.57495)

D(RYDL(-1)) -0.0442 -3.37E-05
-0.04999 -0.00028
(-0.88408) (-0.11890)

D(C1L(-1)) -0.0428 0.000145
-0.11201 -0.00063
(-0.38209) -0.22916

c -2.58042 -0.00571
-0.77576 -0.00439
(-3.32634) (-1.29918)

Q2 2.028429 0.010623
-1.78401 -0.01011
-1.137 -1.05114

Q3 3.147556 0.004945
-0.70544 -0.004
-4.46181 -1.23729
Q4 5.600897 0.01428
-0.81261 -0.0046

-6.89251 -3.10206

R-squared 0.899433 0.576597
Adj. R-squared 0.88856 0.530824
Sum sq. resids 67.74549 0.002174

S.E. equation 0.956807 0.00542
F-statistic 82.72808 12.59681
Log likelihood -109.344 320.0503
Akaike AIC 2.851662 -7.495189
Schwarz SC 3.113946 -7.232905

Mean dependent 0.018916 0.001618
S.D. dependent 2.866187 0.007913

Determinant Residual Covar 7.26E-05

Log Likelihood -75.55719
Akaike Information Criteria 2.784511
Schwarz Criteria 3.950217

D(RYDL) D(C1L)
1.097454 -0.07917
-0.61829 -0.20926
-1.77499 (-0.37835)
-0.55603 -0.06075
-0.40651 -0.13759

(-1.36784) (-0.44153)
-39.0877 -6.99151
-64.0008 -21.6617

(-0.61074) (-0.32276)
-0.35562 0.028699
-0.15012 -0.05081

(-2.36885) -0.56483
-0.00737 -0.54383
-0.33635 -0.11384

(-0.02191) (-4.77709)
-17.3657 -2.44823
-2.32953 -0.78845

(-7.45460) (-3.10512)
9.683762 0.881785
-5.35724 -1.81321

-1.8076 -0.48631
24.25393 4.461904
-2.11839 -0.71699
-11.4492 -6.22312

36.3868 4.806191
-2.44019 -0.8259
-14.9115 -5.81931
0973558 0.84282

09707 0.825827
610.8957 69.98091
2873212 0.972465
340.5782 49.59955

-200.61 -110.691

5.05083 2.884126
5313114 3.14641
0.096386 0.060964
16.78546 2.330148
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VECM CiL C L

Response of C2L to One S.D. Innovations
0.8

0.6 1
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0.2 1

0.0
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Response of C1L to One S.D. Innovations

0.8
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0.2
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—C2L —— RYDL
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P2/P1 RYDL Cl1L C2L
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Johansen rank test

Sample: 1981:1 2002:1
Included observations: 83
Series: C2H P2/P1 RYDH C1H
Exogenous series: Q2 Q3 Q4

BIC(Schwartz Criteria)

Warning: Rank Test critical values derived assuming no exogenous series

Lags interval: 1 to 1

Data TrenNone None Linear

Linear

Quadratic

Rank or

No. of CEsNo Trend No Trend No Trend Trend

No InterceIntercept Intercept Intercept Intercept

Trend

Log Likelihood by Model and Rank

-344.218
-318.099
-306.397
-304.725
-304.724

-344.218
-314.629
-302.928
-291.297
-290.719

-320.553
-306.819
-295.123
-291.223
-290.719

~AOWNPEFEO

Schwarz Criteria by Model and Rank

9.146231
8.942767
9.086714
9.472339
9.898218

9.146231
8.9124
9.109585
9.30848
9.773708

8.788947

8.88392
9.027996
9.359944
9.773708

~AOWNPEFEO

8.788947
8.906076
9.064445
9.411387

9.81658

-320.553
-305.529
-292.217

-286.73
-283.661

-319.641
-304.621
-291.318

-286.4
-283.661

8.979934
9.043908
9.149281
9.456672

9.81658

L.R. Test: Rank =2 Rank=3 Rank=2 Rank=2 Rank=2

5
C2H P2/P1  RYDH C1H
1 0 0352083 -1.95861
(-05512) (-6.5239)
0 1 001653 -0.23227

(-0.0892) (-1.0551)

Log likelihooc -306.397

27



C2H
1

0

0

P2/P1
0

1

0

Log likelihooc -291.297

C2H
1

0

Log likelihooc

C2H
1

0

Log likelihooc

C2H
1

0

Log likelihooc

VECM

P2/P1

RYDH C1H
0 0.325645
(-1.3366)

0 -0.03394
(-0.0269)

1 -7.42106
(-3.2974)

RYDH C1H

0 0519575 -3.53297

1

-295.123

P2/P1
0

1

-292.217

P2/P1
0

1

-291.318

(-0.3774) (-1.9234)

-0.0099 0.039537

(-0.0044) (-0.0224)

RYDH C1H
-0.61207 0.792136
(-0.2303) (-0.7741)
0.004885 -0.01695
(-0.0025) (-0.0083)

RYDH C1H
-0.61084 0.783938
(-0.2299) (-0.7733)
0.004889 -0.01698
(-0.0025) (-0.0083)

28

C
-14.30153
(-40.4549)

-0.79229
(-0.81457)
41.85806
(-99.7996)

Cc
12.24239

-1.211349

TREND(81 )
0.195655
(-0.05626)
-0.002555
(~0.0006)

TREND(81 )
0.205567

-0.002629

Cc
-14.4568

-0.86418

Cc
-14.6546

-0.86045



Sample(adjusted): 1981:3 2002:1

Included observations: 83 after adjusting endpoints

Standard errors & t-statistics in parentheses

Cointegrating Eq: CointEgl

C2H(-1) 1
P2(-1)/P1(-1) -41.10787
-68.6823
(-0.59852)
RYDH(-1) -0.812876
-0.21437
(-3.79188)
C1H(-1) 1.489071
-0.66308
-2.24569
TREND(81 ) 0.300693
-0.1412
-2.12953
C 21.06795
Error Correction: D(C2H) D(P2/P1) D(RYDH) D(C1H)
CointEql -0.171568 0.000275 0.823407 -0.11209
-0.1032 -0.00019 -0.24231 -0.07323
(-1.66241) -1.43173 -3.39819 (-1.53056)
D(C2H(-1)) -(0.429104) 0.000128 0.034021 0.098642
-0.10759 -0.0002 -0.25261 -0.07635
(-3.98822) -0.64094 -0.13468 -1.29202
D(P2(-1)/P1(-1)) -99.91732 -0.03915 -47.891 -28.4655
-60.5918 -0.1126 -142.259 -42.9955
(-1.64903) (-0.34773) (-0.33665) (-0.66206)
D(RYDH(-1)) 0.024906 1.89E-05 -0.25408 0.036508
-0.05893 -0.00011 -0.13835 -0.04181
-0.42268 -0.17226 (-1.83649) -0.87313
D(C1H(-1)) -0.004099 -0.00049 -0.75063 -0.46586
-0.15297 -0.00028 -0.35915 -0.10855
(-0.02680) (-1.73326) (-2.08999) (-4.29169)
C -10.00253 0.004277 -459535 -11.7184
-3.23579 -0.00601 -7.5971 -2.29609
(-3.09122) -0.71119 (-6.04883) (-5.10362)
Q2 16.05103 -0.00719 34.59194 1550721
-6.95001 -0.01292 -16.3175 -4.93168
-2.3095 (-0.55703) -2.11993 -3.1444
Q3 6.47758 -0.005 40.43762 11.37714
-2.89449 -0.00538 -6.79577 -2.05391
-2.2379 (-0.92925) -5.95041 -5.53926
Q4 18.28803 0.001845 110.8804 21.10207
-4.12676 -0.00767 -9.68894 -2.92832
-4.43157 -0.24057 -11.444 -7.2062
R-squared 0.795785 0.596741 0.991677 0.875459
Adj. R-squared 0.773708 0.553145 0.990777 0.861995
Sum sq. resids 599.6365 0.002071 3305.391 301.9308
S.E. equation 2.846611 0.00529 6.683371 2.019937
F-statistic 36.0455 13.68809 1102.097 65.02285
Log likelihood -199.8374 322.0732 -270.677 -171.363
Akaike AIC 5.032227 -7.54393 6.739214 4.346102
Schwarz SC 5.294511 -7.28165 7.001498 4.608386
Mean dependent -0.016386 0.001618 0.060241 0.155783
S.D. dependent 5.98403 0.007913 69.59187 5.437396
Determinant Residual Covariance 0.018511
Log Likelihood -305.529
Akaike Information Criteria 8.350095
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