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.13 la=il AR=autoregressive

4K l-integrated

=l gl MA=moving average
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GROSS DOMESTIC PRODUCT (GDP)

Ll gdp | dl | gdp Ll | gdp Ll | gdp

1970 22.57 | 1980 546.6 | 1990 437.33 2000 706.66
1971 30.5| 1981 62218 | 1991 491.85 2001 686.3
1972 38.26 | 1982 5242 | 1992 510.46 2002 707.07
1973 5353 | 1983 44521 | 1993 494 .91 2003 804.65
1974 159.72 | 1984 420.39 | 1994 503.05 2004 938.77
1975 163.67 | 1985 376.32 | 1995 533.5 2005 1182.51
1976 225.35| 1986 322.02 | 1996 590.75 2006 1335.58
1977 260.96 | 1987 32093 | 1997 617.9 2007 1442.57
1978 272.27 | 1988 330.52 | 1998 546.65 2008 1786.14
1979 375.47 | 1989 357.06 | 1999 603.59 2009 1397.49
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Q=35
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Sample: 1970 2009 ggiwd! Lic

Included observations: 40

10.3 Jscad!

Partial
Autocorrelation  Correlation AC  PAC Q-Stat Prob

.l******| '|******|

0.880 0.880 33.384 0.000



R 0.700-0.332 55.070
0.554 0.124 69.002
0.412-0.181 76.906
0.301 0.121 81.254
0.222-0.056 83.695
0.169 0.074 85.152
0.134-0.034 86.100

0.097-0.039 86.615

O VW 0 N O Ul b~ W N

0.068 0.022 86.871
JF 11 0.068 0.100 87.140
12 0.073-0.045 87.457
13 0.056-0.063 87.653
14 0.036 0.002 87.739
15 0.020-0.005 87.765

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Sample: 1970 2009 Js¥1 (5.9,4]!

Included observations: 39

Autocorrelation

Partial

Correlation AC  PAC Q-Stat

Prob

.
.

.

A 1-0.016-0.016 0.0111
A 2 0.067 0.067 0.2054

A 3 0.051 0.054 0.3230

.

4-0.120-0.123 0.9767
5-0.057-0.069 1.1276
6-0.093-0.083 1.5478
7-0.083-0.067 1.8917

. 8 0.027 0.028 1.9282

0.916
0.902
0.956
0.913
0.952
0.956
0.966
0.983



. . 9-0.064-0.060 2.1491 0.989

. X 10-0.057 -0.084 2.3258 0.993
] N 11 0.109 0.086 3.0066 0.991
. 12 0.005 0.016 3.0081 0.995

e 14-0.015-0.056 3.1294 0.999

.
. .| 13-0.042-0.076 3.1150 0.997
.
|| . 15 0.039 0.054 3.2300 0.999
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Null Hypothesis: GDP has a unit root
Exogenous: Constant

Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic ~ Prob.*

Augmented Dickey-Fuller test statistic -0.044794 0.9484
Test critical values: 1% level -3.610453

5% level -2.938987

10% level -2.607932

*MacKinnon (1996) one-sided p-values.

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

Method: Least Squares

3

9

1
SAHLA MAHLA &5



Sample (adjusted): 1971 2009

Included observations: 39 after adjustments

Variable Coefficient  Std. Error  t-Statistic ~ Prob.
GDP(-1) -0.002123 0.047402 -0.044794 0.9645
C 36.38616 30.95879 1.175309 0.2474
R-squared 0.000054 Mean dependentvar 35.25436
Adjusted R-squared -0.026971 S.D.dependentvar  110.2454
S.E. of regression 111.7223 Akaike info criterion  12.31983
Sum squared resid  461829.1 Schwarz criterion 12.40514
Log likelihood -238.2367 Hannan-Quinn criter. 12.35044
F-statistic 0.002007 Durbin-Watson stat  1.639084
Prob(F-statistic) 0.964512
Null Hypothesis: D(GDP) has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=9)
t-Statistic ~ Prob.*

Augmented Dickey-Fuller test statistic

-4.786159 0.0004

Test critical values: 1% level

-3.615588

12



5% level

10% level

-2.941145
-2.609066

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(GDP,2)

Method: Least Squares

Sample (adjusted): 1972 2009

Included observations: 38 after adjustments

Variable Coefficient  Std. Error t-Statistic  Prob.

D(GDP(-1)) -1.028128 0.214813 -4.786159 0.0000

C 37.27884 20.88734 1.784757 0.0827
R-squared 0.388870 Mean dependentvar 10.43632
Adjusted R-squared 0.371895 S.D.dependentvar  142.7647
S.E. of regression 113.1455 Akaike info criterion  12.34642
Sum squared resid  460868.4 Schwarz criterion 12.43261
Log likelihood -232.5820 Hannan-Quinn criter. 12.37709
F-statistic 2290731 Durbin-Watsonstat 1.621576

Prob(F-statistic) 0.000029

13
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Date: 03/17/12 Time: 18:36

Sample: 1970 2009

Included observations: 35

Partial

Autocorrelation  Correlation AC  PAC Q-Stat Prob
|| || 1-0.310-0.310 3.6672 0.055
H.o R 2-0.170-0.294 4.7947 0.091
e e 3 0.268 0.131 7.6966 0.053
. e 4 0.069 0.204 7.8928 0.096
AL e 5-0.098 0.101 8.3058 0.140
o . 6 0.006-0.009 8.3075 0.216
1. o 7 0.044-0.052 8.3987 0.299
. I 8-0.013-0.041 8.4066 0.395
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9-0.020-0.016 8.4265 0.492
10 0.003-0.002 8.4270 0.587
11-0.001-0.002 8.4270 0.675

13-0.008-0.014 8.4375 0.814
14-0.005-0.016 8.4394 0.865
15-0.008-0.016 8.4437 0.905

-
-
-
A 12-0.011-0.009 8.4336 0.750
-
-
-
.| 16-0.010-0.016 8.4500 0.934

.Jo¥! 39,4l Correlgrom ls 10.4 JSad!

O s Los 4 Asbolall wie plasis ACFazms (K401 (e ¥y PACFs ACF wlas aa
Lo yd Joud | pda Law %5 e 481 prop. adlas of LS Js¥ 39,all e Sl 2l
el Goluy 1N LLa¥! Jalas ol el

ACF PACF
Loty 3 bl die Sl go 4 5 3asblall dic cilrga ARMA(3,3)
Ileeass! D! Lasds

ARMA(2,1) z 3gai yauras

Dependent Variable: DLGDPF
Method: Least Squares

Date: 03/17/12 Time: 21:59
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Sample (adjusted): 1976 2009
Included observations: 34 after adjustments
Convergence achieved after 17 iterations

MA Backcast; 1975

Variable Coefficient ~ Std. Error  t-Statistic ~ Prob.

C 0.057881 0.012318 4.699012 0.0001

AR(1) 0.347043 0.144489 2.401870 0.0227
AR(2) -0.534594 0.133966 -3.990514 0.0004
MA(1) 0.997817 0.008294 120.3075 0.0000
R-squared 0.752688 Mean dependentvar 0.062465

Adjusted R-squared 0.727957 S.D.dependentvar  0.081906

S.E. of regression 0.042720 Akaike info criterion 3.358157

Sum squared resid  0.054751 Schwarz criterion 3.178585
Log likelihood 61.08866 Hannan-Quinn criter. 3.296917
F-statistic 30.43473 Durbin-Watson stat  1.293293
Prob(F-statistic) 0.000000

Inverted AR Roots  .17+.71i A7-71
Inverted MA Roots -1.00

(ARMA(T, Tz 39031 y3a5

Dependent Variable: DLGDPF

23



Method: Least Squares
Date: 03/17/12 Time: 21:58
Sample (adjusted): 1975 2009

Included observations: 35 after adjustments

Convergence achieved after 11 iterations

MA Backcast: 1974

Variable Coefficient  Std. Error t-Statistic  Prob.
C 0.061347 0.021332 2.875884 0.0071
AR(1) 0.175358 0.159529 1.099224 0.2799
l\/\/—\(’l) 0.996470 0.017038 58.48362 0.0000
R-squared 0.621278 Mean dependentvar 0.059714
Adjusted R-squared 0.597608 S.D.dependentvar  0.082317
S.E. of regression 0.052217 Akaike info criterion 2.985001
Sum squared resid  0.087252 Schwarz criterion 2.851685
Log likelihood 55.23751 Hannan-Quinn criter. 2.938980
F-statistic 26.24738 Durbin-Watsonstat 1.619606
Prob(F-statistic) 0.000000
Inverted AR Roots 18
Inverted MA Roots -1.00
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VAR Granger Causality/Block Exogeneity Wald Tests
Date: 04/08/12 Time: 21:57
Samp|e: 1/01/1990 12/31/1999

Included observations: 2610

Dependent variable: R_FTSE

Excluded Chi-sq df Prob.
R_STOCK1 4.330362 2 0.1147
R_STOCK2 0.506590 2 0.7762
R_STOCK3 1.792883 2 0.4080

All 5.798882 6 0.4461

Dependent variable: R_STOCK1

Excluded Chi-sq df Prob.
R_FTSE 1.002366 2 0.6058
R_STOCK2 4.438242 2 0.1087
R_STOCK3 1.713987 2 0.4244
All 6.547766 6 0.3647

Dependent variable: R_STOCK2

$
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Excluded Chi-sq df Prob.

R_FTSE 4.732726 2 0.0938
R_STOCK1 6.447668 2 0.0398
R_STOCK3 17.03170 2 0.0002

All 24.44092 6 0.0004

Dependent variable: R_STOCK3

Excluded Chi-sq df Prob.
R_FTSE 2.613544 2 0.2707
R_STOCK1 0.940452 2 0.6249
R_STOCK2 1.667499 2 0.4344
All 4908218 6 0.5556

VAR Granger Causality/Block Exogeneity Wald Tests
Date: 04/08/12 Time: 21:44
Samp|e: 1/01/1990 12/31/1999

Included observations: 2610

Dependent variable: R_FTSE

Excluded Chi-sq df Prob.
R_STOCK1 4.330362 2 0.1147
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R_STOCK2 0.506590 2 0.7762
R_STOCK3 1.792883 2 0.4080

All 5.798882 6 0.4461

Dependent variable: R_STOCK1

Excluded Chi-sq df Prob.
R_FTSE 1.002366 2 0.6058
R_STOCK2 4.438242 2 0.1087
R_STOCK3 1.713987 2 0.4244
All 6.547766 6 0.3647

Dependent variable: R_STOCK2

Excluded Chi-sq df Prob.
R_FTSE 4732726 2 0.0938
R_STOCK1 6.447668 2 0.0398
R_STOCK3 17.03170 2 0.0002
All 24.44092 6 0.0004

Dependent variable: R_STOCK3

Excluded Chi-sq df Prob.
R_FTSE 2.613544 2 0.2707
R_STOCK1 0.940452 2 0.6249
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R_STOCK2 1.667499 2 0.4344
All 4908218 6 0.5556
Vector Autoregression Estimates
Date: 04/08/12 Time: 21:52
Sample: 1/01/1990 12/31/1999
Included observations: 2610
Standard errors in () & t-statistics in [ ]
R_FTSE R_STOCK1 R_STOCK2 R_STOCK3
R_FTSE(-1) 0.073909 0.026654 0.052065 0.061738
(0.01959) (0.03175) (0.03366) (0.03820)
[3.77369] [0.83939] [1.54682] [1.61634]
R_FTSE(-2) -0.043335 -0.019181 -0.055069 -0.005584
(0.01959) (0.03176) (0.03367) (0.03821)
[-2.21213] [-0.60391] [-1.63567] [-0.14615]
R_STOCK1(-1) 0.002804 0.036453 0.000610 0.022188
(0.01289)  (0.02091)  (0.02216)  (0.02515)
[0.21748] [1.74374] [0.02751] [0.88234]
R_STOCK1(-2) -0.026765 -0.028422 0.056227 0.009408
(0.01290)  (0.02091)  (0.02216)  (0.02515)
[-2.07544] [-1.35936] [2.53691] [0.37404]
37
SAHLA MAHLA



R_STOCK2(-1) 0.003126  0.022653 0.001967 -0.030041

(0.01225) (0.01986) (0.02106)  (0.02390)

[0.25514] [1.14034] [0.09344] [-1.25719]

R_STOCK2(-2) 0.008136  0.035131 -0.015181 -0.006935

(0.01226)  (0.01988) (0.02108)  (0.02392)

[0.66344] [1.76691] [-0.72031] [-0.28998]

R_STOCK3(-1) 0.004981 0.009964 0.031874  0.145937

(0.01088)  (0.01763) (0.01869)  (0.02121)

[0.45799] [0.56503] [1.70519] [6.87994]

R_STOCK3(-2) 0.012926 -0.021913 -0.073698 -0.071633

(0.01087) (0.01762) (0.01868)  (0.02120)

[1.18931] [-1.24356] [-3.94544] [-3.37944]

C 0.000368  3.46E-05 0.000172  0.000504

(0.00018)  (0.00030) (0.00032)  (0.00036)

[1.99918] [0.11602] [0.54520] [1.40563]

R-squared 0.009126 0.005269 0.010114  0.024353

Adj. R-squared 0.006078  0.002209  0.007069  0.021352

Sum sq. resids 0.228332 0.600202 0.674418  0.868468

S.E. equation 0.009369 0.015191 0.016103 0.018273

F-statistic 2994316  1.722159 3.321798 8.115318

Log likelihood 8490.567 7229.332 7077190 6747.180

Akaike AIC -6.499285 -5.532821 -5.416238 -5.163356

Schwarz SC -6.479054 -5.512590 -5.396006 -5.143125

Mean dependent 0.000391  3.99E-05 0.000148  0.000565
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S.D. dependent

0.009398

0.015208

0.016160

0.018471

Determinant resid covariance (dof

adj.)

Determinant resid covariance

Log likelihood

Akaike information criterion

Schwarz criterion

1.38E-15
1.36E-15
29857.44
-22.85168
-22.77075

Response of R_FTSE toR_FTSE

Response to Cholesky One S.D. Innovations + 2 S.E.

Response of R_FTSE to R_STOCK1

Response of R_FTSE to R_STOCK2

Response of R_FTSE to R_STOCK3
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Equation ycx

Dependent Variable: Y
Method: Least Squares

Date: 04/18/12 Time: 17:35
Sample: 1300

Included observations: 300

Variable Coefficient ~ Std. Error  t-Statistic ~ Prob.

X -0.277211 0.034542 -8.025218 0.0000

C -0.013879 0.191622 -0.072431 0.9423
R-squared 0.177714 Mean dependentvar 0.884211
Adjusted R-squared 0.174954 S.D.dependentvar  2.966120
S.E. of regression 2.694187 Akaike info criterion  4.826714
Sumsquared resid  2163.076 Schwarz criterion 4.851406
Log likelihood -722.0072 Hannan-Quinn criter. 4.836596
F-statistic 64.40413 Durbin-Watsonstat  0.126102
Prob(F-statistic) 0.000000

vy = —0.01 —-0.277x; + uy

T= -0.072 -8.025

R?=0.177 DW = 0.126
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Dependent Variable: LC
Method: Least Squares

Date: 04/19/12 Time: 19:57
Sample: 1970 2009

Included observations: 40

Variable Coefficient  Std. Error  t-Statistic Prob.

LGDP 1.095206 0.057130 19.17033 0.0000
C -1.631153 0.346390 -4.709001 0.0000 ¢
*
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R-squared 0.906289 Mean dependentvar 4.921975
Adjusted R-squared 0.903823 S.D.dependentvar  1.141644
S.E. of regression 0.354052 Akaike info criterion  0.809959
Sum squared resid  4.763398 Schwarz criterion 0.894403
Log likelihood -14.19918 Hannan-Quinn criter. 0.840491
F-statistic 367.5016 Durbin-Watsonstat  0.327556
Prob(F-statistic) 0.000000

LC, = —1.63 + 1.09LGDP + u, 13.7
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A ez (e LG alides Sliblie suay VAR ziged puds « Sliblall sue dpuees o3 Jou

SBC 5 AIC &ylaes J3I JI

AIC SBC
5
4 -8.326078 -6.454313
3 -8.344181 -6.916820
2 -7.794941 -6.804830
1 -7.402791 -6.842312
0 0.061705 0.200478
yuiily ¢ s3lee slias| glis 14 Joun
r n-r 2 z g4l 3 735 47z 3905
Max test
0 3 45.30907 45.10296 45.64958
1 2 16.29274 9.298667 21.61261
2 1 9.214689 1.070783 9.065123
Trace Test
0 3 70.81649 55.47241 76.32731
1 2 25.50743 10.36945 30.67773
2 1 9.214689 1.070783 9.065123
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Date: 04/29/12 Time: 20:25

Sample (adjusted): 1982 2010

Included observations: 29 after adjustments
Trend assumption: Linear deterministic trend
Series: LG LP LY

Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05

No. of CE(s) Eigenvalue Statistic ~ Critical Value Prob.**

None * 0.788869 5547241 29.79707  0.0000
At most 1 0.274318 10.36945 15.49471  0.2534
At most 2 0.036250 1.070783 3.841466  0.3008

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05

No. of CE(s) Eigenvalue Statistic ~ Critical Value Prob.**

None * 0.788869 45.10296 2113162 0.0000
At most 1 0.274318 9.298667 14.26460  0.2621
At most 2 0.036250 1.070783 3.841466  0.3008

Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05

level
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* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegrating Coefficients (normalized by

b™*S11*b=I):

LG LP LY
-6.925414  -1.720179 15.23584
-5.739586 3.861661 1.213054
1.071539  -1.645987 7.280641

Unrestricted Adjustment Coefficients (alpha):

D(LG) 0.030901 0.008553 0.003396
D(LP) -0.012978  -0.112640 0.021395
D(LY) -0.034174 0.005782 0.002587

1 Cointegrating Equation(s): Log likelihood 128.8419

Normalized cointegrating coefficients (standard error in
parentheses)
LG LP LY
1.000000 0.248386 -2.199989
(0.06615)  (0.18866)

Adjustment coefficients (standard error in parentheses)

D(LG) -0.214005
(0.04098)
D(LP) 0.089880
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(0.34315)
D(LY) 0.236668
(0.03517)

Vector Error Correction Estimates

Date: 04/29/12 Time: 20:23

Sample (adjusted): 1982 2010

Included observations: 29 after adjustments

Standard errors in () & t-statistics in [ ]

Cointegrating Eq: CointEq1

LG(-1) 1.000000
LP(-1) 0.248386
(0.06615)
[3.75474]
LY(-1) -2.199989
(0.18866)
[-11.6613]
C 0.653322

Error Correction: D(LG) D(LP) D(LY)
CointEq1 -0.214005 0.089880 0.236668
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(0.04098) (0.34315) (0.03517)

[-5.22191] [0.26192] [6.72882]

D(LG(-1)) -0.067346 -1.703738 0.383911
(0.16525)  (1.38372)  (0.14183)

[-0.40753] [-1.23128] [2.70689]

D(LP(-1)) 0011323 -0.286272 -0.006534
(0.02445)  (0.20469)  (0.02098)

[0.46317] [-1.39857] [-0.31144]

D(LY(-1)) 0145882 -1.346493  0.411109
(0.15019)  (1.25756)  (0.12890)

[0.97134] [-1.07072] [3.18946]

C 0.051533 0.176014 -0.010825
(0.01213)  (0.10154)  (0.01041)

[4.24950] [1.73343] [-1.04010]

R-squared 0.663527 0.152934 0.715161
Adj. R-squared 0.607448 0.011757 0.667687
Sum sq. resids 0.024373 1.708810 0.017952
S.E. equation 0.031867 0.266834 0.027350
F-statistic 11.83203 1.083275 15.06449
Log likelihood 61.53372 -0.092489 65.96712
Akaike AIC -3.898877 0.351206 -4.204629
Schwarz SC -3.663137 0.586947 -3.968889
Mean dependent 0.050886 0.047836 0.016516
S.D. dependent 0.050863 0.268417 0.047444
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Determinant resid covariance (dof
adj.)

Determinant resid covariance

Log likelihood

Akaike information criterion

Schwarz criterion

4.90E-08
2.78E-08
128.8419
-7.644270
-6.795604

Cointegration Restrictions:
B(1,2)=0

Convergence achieved after 4

iterations.

Not all cointegrating vectors are

identified

LR test for binding restrictions (rank
=1):

Chi-square(1) 9.075650
Probability 0.002590

Cointegrating Eq: CointEq1

LG(-1) -7.987457
LP(-1) 0.000000
LY(-1) 12.77066

C 16.52619

b4
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Cointegration Restrictions:
B(1,3)=0

Convergence achieved after 21

iterations.

Not all cointegrating vectors are

identified

LR test for binding restrictions (rank

=1):

Chi-square(1) 35.55774

Probability 0.000000
Cointegrating Eq: CointEq1

LG(-1) 2.150456

LP(-1) -1.840589

LY(-1) 0.000000

C -18.16894
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Dependent Variable: DPI
Viethod: Least Squares
Date: 11/14/15 Time: 02:27

Sample: 1947Q1 2007Q4
ncluded observations: 244

Variable Coefficien... Std. Error t-Statistic  Prob.
GDP 0.754456 0.002001 377.0571 0.0000
C -86.02186 12.17784 -7.063801 0.0000
R-squared 0.998301 Mean dependent var 3946.437
Adjusted R-squared 0.998284 S.D. dependent var 2202.603
S.E. of regression 90.98358 Akaike info criterion 11.86740
Sum squared resid 2003279. Schwarz criterion 11.89606
Log likelihood -1445.823 Hannan-Quinn criter. 11.87894
F-statistic 142172.0 Durbin-Watson stat 0.218873
Prob(F-statistic) 0.000000
t A Jlped
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2020 - 2019 Laalad) 4o

(Ashaiad) 3y 9al) Jo¥) (paildaddl olaia)

TMCIUded ODSETValons. 221 alel aqusung enapoines
Variable Coefficient Std. Error t-Statistic Prob.

CNE(-1) -0.443377 0.056272 -7.879214 0.0000

C 564.3463 73.67536 7.659906 0.0000

@TREND(1988:10) 2.769759 0.385195 7.190534 0.0000

R-squared 0.221657 Mean dependent var 5.793665

Adjusted R-squared 0.214516 S.D. dependent var 168.1989

S.E. of regression 149.0706 Akaike info criterion 12.86020

Sum squared resid 4844404. Schwarz criterion 12.90633

Log likelihood -1418.052 F-statistic 31.04103

Durbin-Watson stat 1.728997 Prob(F-statistic) 0.000000

INCIUGEq ODSErvaulons: £Z1 aner aqjusing enapoInts
Variable Coefficient Std. Error t-Statistic Prob.
CNE(-1) -0.443377 0.056272 -7.879214 0.0000
C 564.3463 73.67536 7.659906 0.0000
@TREND(1988:10) 2.769759 0.385195 7.190534 0.0000
R-squared 0.221657 Mean dependent var 5.793665
Adjusted R-squared 0.214516 S.D. dependent var 168.1989
S.E. of regression 149.0706 Akaike info criterion 12.86020
Sum squared resid 4844404. Schwarz criterion 12.90633
Log likelihood -1418.052 F-statistic 31.04103
Durbin-Watson stat 1.728997 Prob(F-statistic) 0.000000
sl
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Hlgie sy Chrie il (TC) Dladl Jaee of a4l d5)ally 2Ll cluhal) e s o 5
Mixd Caguy «(PA) Janiil) adinaly (P) adzil) ((M2) dgaiil) ABSl) ((PIB) alall sl mall)
s et Wil e el 3ae ) aaly 38 o Uyliaily coda Wiuly 8 Laid sl o2 e
oSy Ay (vrefpanyll e Ualiil) cAesand) chlaiil) ¢ L) 1lgie) Clpiall (and Cildasdl)
leie) TS leioS! (RY) il amy (el Aypaal Ail) Alad) Jod pudi ST Lakast
(oo ObEY) Janll Jgaall

5 (TC) Axlill 3ysial) G AU dnpla Ayra (o (Sa Jin tCdiall Cpy AN dapd -1
I 2 alaill ety o685 (P PA PIB (M2) diiwdl) il il

t sl 2 sall -
TC=C(1)+C(2)*PA+C(3)*M2+C(4)*P+C(5)*PIB

Log(TC)=C (1) +C(2)*Log(PA) + C (3)*Log(M2) + C (4) * Log(P) + C (5) * Log(PIB)
LS dpatll il e A il bl
TC =14.741+ 4.745*PA + 0.0026*M2 + 0.0281*P - 0.0489*PIB

6.86y (5.7 (1.64) (0.33) -5.02)
n=34 R*=0.65 F=13.88 () : t-statistic.
LTC = 2.904+ 3.263*LPA - 0.723*LM2 - 0.0610 *LP - 0.1775*LPIB
3.39) (7.82) (-4.85) -2.14) (-0.89)
n=34 R*=0.79 F=26.81 (.): t-statistic.

F-) i lasls o(R%) aasill Jalee o(t-statistic) cdlelaall dpgme o slaieYl
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Aal o @l Aol oDl (ailiad dulyy (mds V) dayal)

@) : AY, = gY,_, + &
(2):AY, =¢Y  +C +5
(3):AY, =gY, ,+C,+bt +&

(4) AY ¢Yt l+Z¢J t—j+1 g
(S)AYt :El+¢' +Z¢J t— J+1

(6): AY, —Cz+bt+¢Ytl+ZgoJ Ay +

j=2

reiiall Al Jilas -2

(DF) Jasad) ,¥s Soo chylga) o alae Yl elldg (o) Hiall calal) olad) 48 5a) dyyliiay)
radull ol 23l e alaeYU 13y (ADF) shall [V Sug




£50 and dal e lag ALlull Hall) A5 alayl e AV Y8 (o sl Gula g :ABadla
Aaps dlagYs Alulud) b alad) olatV) ASey galaY) Jiall e Sl 8 s g3) laaY)
A clgladl) am sl
bl Jae Aalall TV Asal) (e Gl shals agis <
llys o AN Aapall e 3yl lgde el Nl Alulull Correogram = ddaadle a5 <
:0& 13 L(FPAC) dgiall 5130 Jalgy¥) allal 460 Jlaw oo dayladl (Les pics) saecy) paaiy
P21 S 1305 chasaal) V5 (o0 Lid) Jaxios (Rdlas) AN ) 5l gl 22 ¥ ) P=0
(Atlan) Ao Al il J8Y) e g (6T) Lshaall J¥E (S Ll Jesi
Ay Aualal) 3203 ddlgal) Gl de P21 Alla 8 D Guoldl zisalll iy agi <
A il sl (Ll kel lag) syl e 48 Jlawe oo daplall 45l I oY)
dgsize dlalra (S
S Byl Jiss W ek (Judludl Calisd "Correlogram’ =) bikaadle DA (e
byiine lpall s 48 Jlaw e 233 (FAC) ddasad)l A L3N Jisas (FPAC) 4l
e (ADF) s (DF) Gukiv st golal i sens CliYy sjie e Judidl o3a Jullyy
) o3a Calidg
il ey Correlogram’ =3 s e P bl da s yaasy oty V) aly &
to lpalll o Lass "EVIEWS" zaliyy ibaial 1l ¢ I sl o
il il A s aaat2(1) ad) Jgand
"Pralill da AL
DLTC
DLM2
DLPIB

DLP
DLPA

SO OO~

Eviews cilayia Jo slaeWh add oy @ jaal)
p A Jsandl 8 Wghe i oSy bl oda il
.(ADF) _shadl Vg S5 (DF) Japl) [V Ko clylisl il 1(2) A J gaad

t-statistic ~ LPA LP LPIB  LM2 LTC T35
1.95- 577 1.10-  3.20 9.72 - 4 1
2.95- 0.59- 2.34- 2.04- 0.045- - L 5 Lt
2.585 2.15 2.05 2.35 3.19 - ts DF
3.55- 2.40- 2.40- 2.41- 1.46- - t 3



2.83 2.35  0.80- 1.79 1.46 - t.

3.17 2.71 2.07 2.62 2.11 - t.

1.95- _ - - - 0.33- L 4

2.95- - - - - 221- 5

2.585 - - - - 2.18 t st
3.55- - - - - 2.59- t; ADF
2.83 - - - - 1.34 t 6

3.17 - - - - 2.46 t.

Eviews clajia e slaieWl add oy 1 jlaall

) ol ol i apagd @lldg e e Judladl JS o oDlel Joaall A (e Ul el
zakall 8 A (g=1

Lyl il dan aaady Judldl caline e I dspall e clig il eha) anyg

Gula Ladlfin) agd (e (Sal ag e Judlull JS Caual (ADF) cihlial Galiyg

Y Al e 3l DLTC :ua) DLTC alull e leiukiy a5 ((ADF) wljlaal
P(Aa) Jasa 2yle

" Correlogram of D(DLTC)": P& (e lliy dlududl o3a ali da s ppoany o

el i Ll ) Al e Jasally
Date: 0372105 Time: 15:00

Sample: 1970 2003
Included ohserations: 32

Autocaorrelation Partial Correlation AL PAC -Stat  Prob

0.074 -0.074 01926 0661
0437 -0.445 71330 0.028
0212 0386 88228 0032
0.058 -0.344 595587 0.062
0.329 -0.020 13326 0.021
0.072 -0.020 13541 0.035
-0.221 -0.057 15663 0.025
-0.057 0.033 16.005 0.042
0.074 0.058 16262 0062
0.036 -0.062 16325 0.091

Lo I et T T S ]
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CHUERY) eha) s oS (P=4) o (Sea 5l aliel o W gy JKA1 1 PIA o

Ll G clpalill oda o it % 5 dsies ssiue 2ie (P=4) ) (P=2) e cballl e

JSal ay L Vaag % 5 s ssise die Aglas) ANa a1 (P=1) il W cdglaa) A,
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ADF Test Statistic -5.023759 1%  Critical Walue® -4.2826
5% Critical Walue -3.5614
10% Critical Walue -3.2138

*Mackinnon critical walues for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent “ariable: D{DLTC)

hethod: Least Squares

Date: 0341505 Time: 17:28

Samplefadjusted): 1973 2003

Included abservations: 31 after adjusting endpaints

“ariahle Coefficient  Std. Error t-Statistic Frohb.
OLTCE-1) -1.083952 0215785 -5.023759  0.0000
D{DOLTC-17) 0461731 0175766  2B26870  0.0140
C 0037184 00589945 -0B20290 05403
ETREND{1970) Q001874 0003002 0B57E6E2 05164
R-squared 0.487138 Mean dependent var -0.006305
Adjusted R-squared 0.430154 5.0, dependent var 0194223
=.E. of regression Q146616 Akaike info criterion -0.882092
Sum squared resid 0580395  Schwarz criterion -0.B57061
Log likelihood 17 67242  F-statistic 8.545594
Durbin-YYatson stat 1.907559  Prob(F-statistic) 0.00037 4

b LS g (6) zosaill i il
D(DLTC), =-1.08(DLTC),, - 0.46D(DLTC),, +0.0019t - 0.019
n=31 (5.02) (2.62) (0.65) (-0.62)
R? =48.71% (.):t-statistic
(D) ALal slai¥) A5 3my Ll
H,:b=0/H,:b=0

00 65 <t

b
tcalculé = tabulg — 283
S, 0.0030

- %5 Aygina (s vie Al (Lasiie TS 5yg i dniaih g) cpaadl duiajd Jis 4sa
tsaaY) Hial) asa Ll
Ho:=0/H,:¢4 <0
~ -1.083
A 0.215

% 5 Aysies ssise die Glldg galal jia agmgaae g H, Ji diag

=-5.02<t —-3.56

tabulé —

osalall sl o A8 Alaye s
D(DLTC), =-1.05(DLTC),, -0.44D(DLTC),, -0.0017
n=31 (-5.04) (2.59) (-0.068)
(.): t-statistic



(cull) aall) GalaiBY) cysall A pe AL o
Doa oAl JSS

H,:c=0/H;:c=0

= 53 =—0.068 < s = 2.585

¢

t

calculé
tor V) el laal dam Wl % 5 dgsies siee e Gy Hy Al Ji dieg
sty @lldg o H,) Al G il Qi e ot, =-5.04 <295
D(DLTC), =-1.05(DLTC),, - 0.44D(DLTC),,
n=31 (-5.13) (2.64)
(.): t-statistic
', =-513<-1.95 :a alal¥) il lad) A
1 ¢y DLTC Aludull aiay cz3saill 138 3 olal jia 2a g Y tdiag
D(DLTC), =¢,(DLTC), + ¢,D(DLTC),; + 4,
tle Lliand Judlal) 48y o datlin) (ud Gaddiyg
LM2 — I(1) = (DLM?2), = ¢,(DLM?2), , +C, + 1,
LPIB — I(1) = (DLPIB), = ¢,(DLPIB), , +C, + 1z,
LP — I(1) = (DLP), = ¢,(DLP),_; + s
LPA — 1 (1) = (DLPA), = ¢ (DLPA), | +C, + /4,

lldy Judlall de ganal Wind)y aay 1Uadl) sl zilad iy aliial) Jalsil) die jlLis) -3
U8 o) IV Al e il sha) s Biiee Judldl o3 of Laag AplE) dabi o
O okl 13 PUA (e ¢ Slsdie Jaah 3 ale olad) 48 5dl pads chriall oda o) LS ¢(Judludl)
DAL s 138 (e B 5 ¢ oSan dshall saal) (& Cbaiall s3a o idia jlie dgag A<y
.(Johansen) ¢ swiasa

S ol Lasy ((ADF)s (DF) whlial f) Gase lgde llass Al <56l s
b LAY 13 lgany b dgase Culill aall Laiy calall sladV) A5 o ggind Y Judlud)
Al milally Glaeall Jla 85 (G guinsa ChLAAT a0y GBAT ) (595 Anejll dudlul) dpe 58
POl s @l e 38
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Jalsall Ale 8 olaiV) Ajey il lies (VAR) 8 olad¥) AS5e ol 1 AgY) dpdajdl)
(CE) ¢mlpall
Ble AotV 4S5 Cle ae Gl a5 (VAR) (8 olai¥) 4S50 ile 1450 dpda il
((CE) alyiall Jalsill

Slo llass EViews zeliym Gl :VAR [ludl 5ali da s sass A6 Aa ) —1-3
Al sl

VAR [luall 5ali dapn a0a3 1(3) &) Jsand)

Log likelihood Schwarz Akaike s
158.36 4.67- 6.99- 2
189.58 4.13- 7.63- 3

Eviews clajiae o sVl oadd ol jladl)

i a ol bl o Lass (Log-likelihood «Schwarz Akaike) el e slae¥l
(Gl lanall il Ak abie 5l ) Glbaall Y dad ) P=3

Dbl sl i) o AL Aayall 8 Lasg rosaiaea Hlaal (ASEN Adayel) —2-3

Ol e alde¥l @l 5 VAR(3) zisa e Hlial¥) gymiu 4y P=3 @ VAR

Sraliall Jalsil) ABMe & olasy) Sy cullll Gl (VAR) A slaiy) IS, e -1
-(CE)

Date: 04,05/05 Time: 14:.07

mample: 1970 2003

Included abservations: 30

Test assumption: Mo deterministic trend in the data
Series: LTC LPA LMZ2 LP LPIB

Lags interval: 1103

Likelihood 5 Percent 1 Percent  Hypaothesized

Eigervalue Ratio Critical %'alue  Critical %alue  Ma. of CE(s)
0.8435973 101.2430 53 46 BE.52 Mone =
0525484 4551129 3389 4548 At most 17
0.360539 2314749 24 31 2975 At most 2
0.234557 87125803 12,53 16.31 At maost 3
0.054536 1.693451 3.84 B.51 At most 4

*I™) denotes rejection of the hypothesis at 5%(1%) significance leval
L.F. test indicates 2 cointegrating equation(s) at 5% significance level

pop Al il al) B 8 laaN) il o) odlef Jsaal)



alH,:r=0/H;:r>0
b/Hy:r=1/H :r>1
c/Hy:r=2/H, :r>2
% 1) dysinall ssime OIS Lage @lldg (H, ) )Jalad) dpaydll Jis (D) 5 (Q) Cfiasdll 3
Al Al Al e ST puinga Adlas) Y (% 5
iglan) (N Gllys (rangll=r=2) &l (H,) duall Ji (C) dpayll Jh & Wl
(2) Gatil sa Galiiall JalKall Y alae 2 4dag . (Aaad) Aadl)
Jalsil) Al & olai¥) A4Sy Gl e lill 3939 9 (VAR) B olai¥) 4Spe qle -2
((CE) ¢alfiall
Date: 032105 Time: 15:00
mample: 1970 2003
Included abservations: 30
Test assumption: Mo deterministic trend in the data

Series: LTC LPA LMZ LP LPIB
Lags interval: 1103

Likelihood A Percent 1 Percent  Hypathesized

Eigenvalue Ratio Critical “Walue  Critical Walue Mo, of CE(s)
0.854378 141.8341 76.07 84.45 Mane =
0.818035 84.03181 A3.12 BO0.16 At most 1™
0.396547 3290479 34.91 41.07 At most 2
0.254434 1773231 19.96 24 B0 At most 3
0226164 7 B91578 824 12.97 At most 4

*I™) denotes rejection of the hypothesis at 5%(1%) significance level
L.F. test indicates 2 cointegrating equation(s) at 5% significance level

2 sa Galidl Jel&ill e sae o) odhel Joaall Couay A8l dayplall iy
(VECM) Ladta jloals Uadl) momaai z3las oy :AGIAY Aa pal) —3-3
(LTC) Aladl Jare sijle sl 2 a5 Alanianal) il piiall VAR alSE & Uadll s 7 3503 ()
Ll adiadl ailed (LPIB) Al Jalall il aigled (LM2) dpasall 2B Syjle )
(LP) szl ayledl ((LPA)

3
ALX, =alce_, + > o,LX,_; +&
j=1
:Qj
calziall JalSall A8l 5)08al) Bl : Lee



Date: 0372105 Time: 18:26
samplefadjusted): 1974 2003
Included observations: 30 after adjusting endpoints
standard errars & t-statistics in parentheses

(Y A dl) s 8) 1 J5Y) g dgeadl)

Cointegrating Eqg: CointEql CointEg2
LTCE-1) 1.000000 0.000000
LPA-T) 0.000000 1.000000
LhiZ(-1] -0.185194 -0.310665
(0.02852) (0.007 24
(-6.42672) (-42 5336
LPE-17 0141531 0066273
(D.04294) (0.01075
(-3.29631) (-6.14018)
LPIB{-17 -0.0$17189 0.075768
(0.03913) (0.00935)
(-0.43365) (7 B9393)
Error Correction: D(LTC) DiLPA) DLt DL D(LFIE)
CointEq1 0.237070 0152226 0.310533 -4 973314 0.238533
(0.55307) (010824 (0.21662) (299943 (0.21088)
(0.39974) (1.40633) (1.43359) (-1.65305) (1.13135)
CointEqg2 -0.547783 0722451 -0.368570 2321536 -0.201420
(3.16663) (0A7797) (1.15662) (16.0154) (1.12602
(-0.17295) (-1.250013 (-0.75035) (1.824200 (-0.17838)
DULTC-17 0147247 0105771 -0.170330 2B21116 0601039
(0.55788) (0101823 (0.20375) (2.82145) (019837
(026334 (1.03830) (-0.83837) (0929000 (-3.03012)
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DILTC-2))

DLTC-3))

DILPAL-T)

DILPAL2))

DILPAL3))

DLM2(-13)

D{LMZ2(-2)

D{LM2(-3)

D{LPE-1)

DiLP -2

DLP-3))

DILPIB(-1})

DILPIB-2))

DILPIB(-3))

0.611149
(0.40563)
(-1.99970)

-0.262081
(0.38651)
(-0.57E0E)

0102459
(2.42285)
(0.04229)

1.260772
(1 567E2)
{0.B0672)

1.419330
(1.43569)
(0.98654)

-1.197304
(1.19893)
(-0, 59564)

0.552652
(1.18502)
(-0, 45636)

10.325809
(0. BB467)
(-0, 36528)

-0.000942
{0.11515)
(-0.00818)

0045170
(0.09572)
(0.45758)

-0.012908
(0.11154)
(0.11573)

-0.630230
(0.584263)
(0.74753)

0188780
(0.73547)
(0. 25668

0.143300
(0.53188)
(0.26942)

-0.056058
(0.07403)
(0.75719)

0.008340
(0.07054)
(0.11822)

-0,383335
(0.44221)
(-0, BEEET)

0.004330
(0. 26976
(0.01494)

0.140270
(0.26258)
(0.53419)

-0.326636
(0.21882)
(-1.50164)

0074851
(0.21628)
(0.34508)

0.017877
(0. 16148
(0.11072)

-0.004434
(0.02102)
(-0.21100)

0.011441
(0.01802)
(0.53499)

0.012688
(0.02036)
(0.62328)

0042953
(0.15379)
[0.27935)

0.079375
(0.13423)
(0.59132]

0.022735
(0.09708)
(0.23419)

0.123339
0. 14516
{0.83249)

-0.109180
(0.14117)
(0.77337)

-0.218401
(0.55494)
(-0, 24550

-0.669002
{0.57958)
(-1.15370)

-0.138645
(0.52548)
(-0.26384)

0.116431
{0.43791)
(-0, 26588)

0647468
(0.43263)
(-1.4595090)

0.079751
(0.32312)
0. 24651)

0032995
(0.04206)
{0.78452)

0.012615
(0.03606)
(-0.34588)

-0.000597
(0.04074)
(-0.01465)

0.104701
(0.30777)
(0.34019)

0.209000
(0. 26863)
(0.77803)

0.159155
(0.19427)
(0.81925)

-0.301089
(2.05143)
(0. 14677)

0052944
(1.95480)
(0.03220)

-19.70876
(12.2536)
(-1 B0841)

-3.451380
(5.02939)
(0. 43358)

8.424600
(7.27619)
(1.15783)

7 266576
(5.0B357)
(1.19640)

3 039025
(5.99325)
(0.50707)

5519371
(4.47419)
(1. 30085

0.492106
(0.56235)
(0.B4503)

0.860404
(0.49925)
(1.72335)

0.795587
(0.56411)
(1.41035)

-5.104850
(4.26159)
(-1.19787)

-2.045402
(3.71962)
(-0.55070)

-2.750549
(2.69000)
(-1.02251)

0.116434
(0.14424)
(-0.80724)

0.021556
(0.13744)
(-0.15684)

1.264625
(0.86153)
(1.49133)

0.483707
0. 56453
{0.B5663)

-1.339157
(0.51158)
(2B1771)

-0.504353
(0.42632)
(-1 5674

0.077169
(0.42135)
(0.18314)

0.917410
(0.31457)
(-2.91637)

0.027519
(0.04094)
(0.672100

0033438
(0.03510)
(0.95262)

0.033543
(0.03966)
(0.84575)

0.019710
(0.29963)
(0.06575)

-0.337035
(0.26152]
(-1.28676)

0.096265
(0.18913)
(0.50599)
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F-zquared 0. 560502 0.692085 0.758547 0.524451 0.870941
Adj. R-squared 0.020473 0313112 0.452044 -0.060541 0.712098
=um sg. resids 0.325204 0.010833 0.043385 531816k 0.041119

5.E. equation 0.158164 0.028867 0.057763 0799912 0.056240
F-statistic 1.037884 1.826212 2556735 0.596050 5.453053
Log likelihood 2529928 78.32701 55.51460 -23.32682 8B.31912
Alkaike AlC -0.553286 -3.955134 -2.567640 2.685455 28621275
Schwarz SC 0.240726 -3 161122 -1.773625 3.482467 -1.827263

Mean dependent 0.005552 0.040158 0173025 -0.025306 0.059539
5.0, dependent 0. 1559803 0.034531 0.0758763 0.77ER34 0. 104816

Determinant Residual Covariance  1.65E-13

Log Likelihood Z228.6148
Alkaike Information Criteria -8.907654
Schwarz Criteria -4 4705249

Ble Dlalae o 1aad oMol Joaall & duadldl 5z dsaill a0 a0 DA e 1 maedil)
top Aaall Aadl) (@ =10%) Asize ssiwe die Al 5 dflaa) Addae L Galiiall Jalsal
(¥ Aaleall & (LPIB(-1)) Js¥) sl 3 alad) Jdalal) sl aple ) Jales lacle ¢(1.74
Aglaa) AV g Gad cDlalaall oda Apdel Gl Uadll s #35a) Clalra ady Lag L
Jal<all ALl 5y0all sl Jolre 23 Cus (D(LP)) szl siplegll 38l dlales 3 lacls
2 aple @l dilas b GIX 5 cddlias) AN 4l (Coint EQ2) Astll dabeadl cpaliial
IV Ll G Aladl Jaee sipledll Gall spite :cDlalas a3 (D(LPIB)) aladl sl
syiias (D(LPA(-3))) cullill ,alill 8 Jauial) adindll wiplesll 3all 5y00 (D(LTC(-1))
AN agd (D(LM2(-3))) atlly (D(LM2(-1))) Js¥) capealill 8 dgaial) ALY aple sl (3l
(@ =10%) Lysine ssiase die dglas)

Wl % 56.09 iy spude oY) Asledd) o Laadl oSl Jsaall e Loaf slaieYl,
87.09 % 52.44 % 75.88 : ) Al sda Jeai ety <% 69.90 Apiy 5 yusia Apilil) Asladl
LNl e Aalally Zaghll 5 236N Alslaall 3 %

Gsime die (Fy, () =186) siphil dadll :(Fisher) &b ,letl ja% Los Ul
2.55) Ausalally 2N Adbeall dpilly Lygunal) dedll (0 S & Al (@ =10%) dysies

Al (V) A8 caledll Aually W oooilpie i) oils dies o Jl) e 5.48

aias (il e 0.89 (1.82 ¢1.03) Aysunall dadll (o ST Aplall 08 ded ol (Ll
Y aladl 3 Jun Y

(sl Bl Jl ) 1S g dsall
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Date: 0372105 Time: 18:06
samplefadjusted): 1974 2003
Included observations: 30 after adjusting endpoints
Standard errors & t-statistics in parentheses

Cointegrating Eq; CointEgl CointEgl
LTCE1) 1.000000 0.00000a
LPA-1) 0.000000 1.000000
LAA2(-17 -0.369284 0. 396351
(D0.0¥501) (0.01201)
(-4.92314) (-33.0061)
LP(-1) 0126825 -0.059515
(0.02755) (0.00441)
(-4.60431) (-13.5192
LRIE-1) 0683813 0355226
(0.25525) (0.04086)
(2.28720) (B.5520E)
" -2.851875 -1.327118
(121313 (0.19421)
(-2.35055) (-6.83340)
Error Correction: DiLTC) DiLPA) DiLm2) DiLP) DiLPIE)
CointEg? 0.492409 0.114071 0217843 -1.336984 0243155
(0.29018) (0.05032) (0.12384) (1.85843) (0.11433)
(1.69650) (2.26708) (175910 (-0.71942) (2.12675)
CointEg2 -4.812360 -1.085557 0.146565 15.90507 0.472564
(1.88143) (0.32623) (0.80292) (12.0494) (074130
(-2.557582) (-3.32754) (0.18254) (1.31998) (0.63748)
DILTCE -0.006605 0118522 0121165 0.905456 -0.5896125
(D.42086) (0.07258) (0.17961) (2.69536) (0.16582)
(-0.01570) (1.62823) (-0.674624 (0.33631) (-3.59497)
DLTCE2Y -0.359193 0.034572 0.044422 -1.352072 -0.225012
(0.35255) (0.05E33) (0.16325) (2. 45000 (0. 15073
(-0.93805) 0.51817) (0272100 (-0.55223) (-1.49881)
DiLTCE3N 0.015804 0.044219 0169334 0376135 -0.073874
(0.32081) (0.05565) (0.13655) (2.05526) (0.12644)
(0.05259) (0.794B5) (-1.23643) (0.18301) (-0.58425)
Di{LPA-1Y) 1.903243 -0, 286300 0681235 -11.36880 1.044080
(1.68921) (0.29250) (D.72085 (10.8184) (0.BRE5EE)
(1.12670) (-0.97950) (-0.94400 (-1.05087) (1.66872)
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DiLPA-)

DiLPA-E)

DLM2(-13)

D{LMZ2(-2))

D{LM2(-3))

DILPE1))

DILPIB(-2))

D(LPIB(-3))

1.251497
(1.31580)
(0.95106)

0.514212
(1.11823)
(0. 45554)

-2.427335
(0.586544)
(-2 B047E)

-0.800729
(0.93317)
(-0.85807)

0.030265
{0.71073)
(-0.04258)

0146626
(0.07524)
(-1.95147)

-0.030207
(0.06535)
(-0.44195)

0.063435
(0.07535)
(-0.50968)

1.242559
(0.67562)
(1.41389)

1.710913
(0.75209)
(2.27458)

1.005182
(0.51022)
(1.97010)

0.025274
(0.22817)
(0.12391)

0058619
(0.19350]
(0.35389)

0439169
(0.15006)
(-2 B2B55)

0.096118
(0.16181)
(0.59402)

0.135543
(0.12324)
(1.095969)

0.017451
(0.01305)
(-1.34072)

0007295
(0.01185)
(0.61582)

0.011637
(0.01358)
(-0.B56E5)

0330521
(0.15235)
(2.16599)

0.314437
{0.13041)
(2.41115)

0.111837
(0.08547)
(1.26412)

-0.685023
(0.56158)
(-1.21982)

0074595
(0.47722)
(0. 15631

0.170710
(0.36933)
(0.46221)

-0.567855
(0.39824)
(-1.42591)

0058444
(0.30331)
(0. 19269

0.067277
(0.03211)
(2.09525)

0.00BE59
(0.02917)
(0.22829)

0.014507
(0.03343)
(0.43390)

0.272475
(0,37 505
(0.7 2652]

0096864
(0. 32096
(030181

0.012184
(0.21774)
(-0.05595)

2127104
(5.42757)
(-0.25240)

5.334079
7 1B160)
(0.74452)

3710225
(5 542601
(0. BEO40]

0276361
(5.97640)
(0.04633)

2348525
(4 55162
(0.51695]

0. 066490
(0.45156)
([0.13799)

0.515958
[0.43773)
(1.17570)

0381072
(0.50175)
(0.75948)

-5.331067
(5.652532)
(-0.94715)

-2,300104
(4.51668)
(0.47753)

-2. 968366
(3.26765)
(-0.50841)

0508426
(0.51545)
(0.98062)

-1.206517
(0. 44059)
(-2.73540)

-0.606350
(0.34099)
(-1.77822)

0.087154
(0.36768)
(0.23704)

-1.035319
(0.26003)
(-3.69712)

0050669
(0.02964)
(1.71595)

0.043484
(0.02693)
(1.61469)

0.029994
(0.03057)
(-0.5716E)

0.371744
(0. 34626
(-1.07359)

-0.657052
(0. 29633)
(-2.21731)

0.086214
(0.20103)
(-0.42585)
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F-squared 0696507 0.505163 0772753 0.47 3623 0.590522
Ad. R-zquared 0323870 0.572056 0. 49353064 0174226 0.756004
Sum sq. resids 0.224477 0. 0067 49 0.0405833 9207229 0.034545

=.E. equation 0131406 0022755 0.056079 0.541575 0051775
F-statistic 1.868198 3422871 2782803 0.731070 b.E15855
Log likelihood J0.55555 5342471 A6 40545 -24.85003 5380111
Alaike AlC -0.923970 -4, 428314 -2.B27052 2.790002 2786740
schwarz SC 0125958 -3.634302 -1.833020 3.584014 -1.992729

Mean dependent 0.005852 0.040158 0. 173024 -0.025806 0.059539
=.0. dependent 0. 1559803 0.034531 0.078763 0776635 0. 104816

Determinant Residual Covariance  5.92E-14

Log Likelihood 2440317
Akaike Information Criteria -0.802113
Schwarz Criteria -5 271575

COlalrae Aggire of Laadl Apll) dpm ) Jh Ay Al sl &l o slaeVl o awdil)
] dagal) dadll) (@ =10%) disine (ssine Yoy Cudsdin HLEAY dually Caliiall JalSil) 2De
e i Aly (H,) Aad) Gampdl) Jin Sl dedll o3 e ST IS Ll (174 50 (1)
Hlasl) o 7 3gal Clalra Gty Lagd Wl ¢ aliiall JalSil) Adle clalee alasdl

Calial) JalSill Al 5y0al) sl Jalae o) WAdUadl Jane Siple sl 3l dalas 1 35V dladl)
Jain il cOlelaal) 3a Al Wl diygiea aall e calisy (Coint EQ2) sl dlsleall
Dbl 8 Gl A Sgile gl 5,4 5 yatie A el cOleleal a5 (H,) Al A il
paxie (D(LP(-1))) Js¥) sl b sl iplegll 3l 5ysia 5 «(D(LM2(-1))) JsY)
.(D(LPIB(-3))) cultlly (D(LPIB(-2))) tll cypalill 8 2ladl Jalall sl al)

oaby il aliia) Jalll el ebedd Ll :LPA 5 3all dlalas A6l dledl)
Gl 8yia AN Clpatiall O lalaal @lldg (H, ) dpcaydll Jiii LS dyginay clldy (H,) duzadll
lcle (D(LM2)) cchpalill JS 3 (D(LPA)) Sl lgihali puen 3 Alad) Jane 2ple sl
.t il 8 (D(LPIB)) 5 chyualill saen 8 (D(LP)) «JsY) il

Jalas 23 Lpuailly cingiive HLEAY (H,) Al Lzl Jis :LM2 wd Gyall dalae :Z0E) dslad)
ill By Jdalra 1355 ((Coint Eql) Js¥) daleall dpally Cpaliiall JolSall d8al sl
(D(LP(-1))) Js¥) il 8 aacaill 2yle 5l

Ll aaly aag cAdlian) AN 41 Jalae (of 2a sV zpdiatl) Sl sll 5l Aibas sdagyll diladl)
O3 1989 Lt oDyl Al duhy o adey Jl) jbsd)l Glaa 0 ) 5
Ohaa) Gany 1A (pal) Gl die DY) Ay Lgagd ) Al cilrdl) lae¥) ey 32YI
5l IS 4l LS g il aainall (Olgially olumall (ssinall o Mad juay s ge
ol Y Aglaa) AV L cOlebee Al 028 8 058 (P=2) s zisall) b Jaxiosd)
L oSal) Abea) o3¢ drilly (&1 JSS 3 5aill s (P=3)

SAHLA MAHLA

dliall Lo oAt culdial Jodll jxuns

.
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Y bl JelSill ABDle sy 3 (H,) daasdll Jis tLPIB 2 )l Alalea 1dsalal) daladll
1S5 el Jo) bl 3 (D(LM2)) «(D(LPA(-3))) «(D(LTC(-1))) s (Coint Eql)
LS bl g alal 180 ol dle gl 38l 8y Jolea
il aaen o Jil a5 1.864 & dsall dedll :(Fisher) is Hladl (ady g U

(s e 6.61 <0.73 2.76 3.42 <1.868) dxahll Asleal) 3 lacle yid HLadY Ayl
e a5 Aaghll Aleal) 3 lacle ALl c¥alaall Jsd xs Sl (H,) dezdl) Ji Il
& oS3 Gow W i) lihanall (8 A8a) Gl ) Legee pay candly pdiil) Syjle sl 98
Al Alsleall -5

% 80.81 % 69.69 : sl o . dglud)l c¥aledll clpiia) s A of WS
Masee Apie ot & 5% 89.06 % 47.36 % 77.27

sl An Vs (Sae N ddlas) AV Ll Cund 'VECM' z3sad) clabaall (any ()
Bruit) sl 53358 Ge e dalas JS a8 e AU 35l by L JSS el L1 35
:Ljung-Box :1 (Q-statistique) Q Aslas) 4if L 13as «(Blanc
Q(12) =16.19(cx = 0.841) : ¥ Alalaall *

sl 0k e e L (ol caaall Lujh Ui 4
Q(12) = 6.829(cx = 0.869) :4ulill Alaleall *

olmn st e Blie (AL (ol cpanll pjh S 4e;
Q(12) =10.368(c = 0.584) :aallll dlalaal) *

o lian 5858 0o Hle (S (ol Alad) il =iy diag
Q(12) =9.861(cx = 0.628) :dau) )]l dloladll *

sl 0k e e L (ol cpaall ujh Ui 4a;
Q(12) = 7.248(cx = 0.841) :dwalal) dlaladl) *
sl pdi5d (e Bl AL ol cAlindl il (b aias



Qﬁ\:ﬁ\ el dadl zigaly il Jga Akl Jlia
VAR

ASladll b obaBY) saill o agasl) (5 g s Jall ) shaill 53l jand s Lia Cangd)
saill g Al skl ( A8a1) daaa) (Asteriou and Price 2000 ) .sasiall
32l el pUail) S 13 (ST Apaiill cibalat) Jia 3 L b yina galaiY)
& el alaill dan) o lag¥l Sl sobaBY) saill d age agu) (35 o
cedall ) papads b gl Al

VAR Granger Causality/Block Exogeneity Wald Tests
Date: 04/08/12 Time: 21:57

Sample: 1/01/1990 12/31/1999

Included observations: 2610

Dependent variable: R_FTSE

Excluded Chi-sq df Prob.
R_STOCK1 4.330362 2 0.1147
R_STOCK2 0.506590 2 0.7762
R_STOCKS3 1.792883 2 0.4080

All 5.798882 6 0.4461

Dependent variable: R_STOCK1

Excluded Chi-sq df Prob.
R_FTSE 1.002366 2 0.6058
R_STOCK2 4.438242 2 0.1087
R_STOCK3 1.713987 2 0.4244
All 6.547766 6 0.3647

Dependent variable: R_STOCK2

Excluded Chi-sq df Prob.
R_FTSE 4.732726 2 0.0938
R_STOCK1 6.447668 2 0.0398
R_STOCKS3 17.03170 2 0.0002
All 24.44092 6 0.0004

Dependent variable: R_STOCK3

Excluded Chi-sq df Prob.

R_FTSE 2.613544 2 0.2707



R_STOCK1 0.940452 2 0.6249
R_STOCK2 1.667499 2 0.4344
All 4.908218 6 0.5556
VAR Granger Causality/Block Exogeneity Wald Tests
Date: 04/08/12 Time: 21:44
Sample: 1/01/1990 12/31/1999
Included observations: 2610
Dependent variable: R_FTSE
Excluded Chi-sq df Prob.
R_STOCK1 4.330362 2 0.1147
R_STOCK2 0.506590 2 0.7762
R_STOCK3 1.792883 2 0.4080
All 5.798882 6 0.4461
Dependent variable: R_STOCK1
Excluded Chi-sq df Prob.
R_FTSE 1.002366 2 0.6058
R_STOCK2 4.438242 2 0.1087
R_STOCKS3 1.713987 2 0.4244
All 6.547766 6 0.3647
Dependent variable: R_STOCK2
Excluded Chi-sq df Prob.
R_FTSE 4.732726 2 0.0938
R_STOCK1 6.447668 2 0.0398
R_STOCK3 17.03170 2 0.0002
All 24.44092 6 0.0004
Dependent variable: R_STOCK3
Excluded Chi-sq df Prob.
R_FTSE 2.613544 2 0.2707
R_STOCK1 0.940452 2 0.6249
R_STOCK2 1.667499 2 0.4344
All 4.908218 6 0.5556

Vector Autoregression Estimates

Date: 04/08/12 Time: 21:52

Sample: 1/01/1990 12/31/1999



Included observations: 2610

Standard errors in () & t-statistics in [ ]

R_FTSE R_STOCK1 R_STOCK2 R_STOCK3
R_FTSE(-1) 0.073909 0.026654 0.052065 0.061738
(0.01959) (0.03175) (0.03366) (0.03820)
[3.77369] [ 0.83939] [ 1.54682] [1.61634]
R_FTSE(-2) -0.043335 -0.019181 -0.055069 -0.005584
(0.01959) (0.03176) (0.03367) (0.03821)
[-2.21213] [-0.60391] [-1.63567] [-0.14615]
R_STOCK1(-1) 0.002804 0.036453 0.000610 0.022188
(0.01289) (0.02091) (0.02216) (0.02515)
[0.21748] [1.74374] [0.02751] [ 0.88234]
R_STOCK1(-2) -0.026765 -0.028422 0.056227 0.009408
(0.01290) (0.02091) (0.02216) (0.02515)
[-2.07544] [-1.35936] [ 2.53691] [ 0.37404]
R_STOCK2(-1) 0.003126 0.022653 0.001967 -0.030041
(0.01225) (0.01986) (0.02106) (0.02390)
[ 0.25514] [ 1.14034] [ 0.09344] [-1.25719]
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