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Ln(V) R R2 \%
Mean 7.299276 3391.692 12186579 3062.129
Median 7.349938 3425.09 11731242 1556.1
Maximum 9.887693 4771.51 22767308 19686.6
Minimum 4.597138 1932.01 3732663 99.2
Std. Dev. 1.314841 830.9225 5558245 3686.329
Skewness -0.17233 -0.1675 0.154221 1.992178
Kurtosis 2.193197 1.892693 1.918197 7.424679
Jarque-Bera 2.982673 5.186102 4.903552 137.3799
Probability 0.225072 0.074792 0.08614 0
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\ R R2 V(+1) V(+2) V(-1) V(-2)
Pearson
Vv Correlation 1 B607(**) | .607(**) | .682(**) | .647(**) | .684(**) | .651(**)
Sig. (2-tailed) .000 .000 .000 .000 .000 .000
Pearson
R Correlation .607(**) 1 994(**) | .601(**) | .592(**) | .619(**) | .627(**)
Sig. (2-tailed) .000 .000 .000 .000 .000 .000
Pearson
R2 Correlation B07(**) | .994(**) 1 B97(**) | .584(**) | .622(**) | .633(**)
Sig. (2-tailed) .000 .000 .000 .000 .000 .000
Pearson -
V(+1) Correlation 682(**) | .601(**) | .597(**) 1 .B681(**) | .649(**) | .692(**)
Sig. (2-tailed) .000 .000 .000 .000 .000 .000
Pearson
V(+2) Correlation BAT(*) | .592(**) | .584(**) | .681(**) 1 .690(**) | .592(**)
Sig. (2-tailed) .000 .000 .000 .000 .000 .000
Pearson
V(-1) Correlation 684(**) | .619(**) | .622(**) | .649(**) | .690(**) 1 .687(**)
Sig. (2-tailed) .000 .000 .000 .000 .000 .000
Pearson
V(-2) Correlation 651(**) | .627(**) | .633(**) | .692(**) | .592(**) | .687(**) 1
Sig. (2-tailed) .000 .000 .000 .000 .000 .000
N 89 89 89 89 89 89 89
dw ole BN alolro o> JS V(+l) ao)'L JL“’)"—‘-'-' R2 sbl ﬁl.@(» aa)L JS ua>Lw R wlale aloles o> JS Vv
S8 olo 90 50 aloles x> IS :V(-2) 3 ole o alolro wan> JS V(-1) aw olo g0 o alslas wan> J5 :V(+2)
** Correlation is significant at the 0.01 level (2-tailed).
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Variable ADF statistics Critical value (1%)
D(R) -9.659924 -3.503879
D(R2) -9.609436 -3.503879
D(V) -12.09787 -3.504727
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Estimation Method: Three-Stage Least Squares

Sample: 93
Linear estimation after one-step weighting matrix
Coefficient Std. Error | t-Statistic Prob.
ay 47.0047 28.12882 1.671051 0.0965
oy 0.000257 0.00203 0.126716 0.8993
a, 0.994984 0.009113 109.182 0
By -2864.198 1266.812 -2.26095 0.025
B 1.289797 0.40667 3.17161 0.0018
b 0.511154 0.090084 5.674202 0
Determinant residual covariance 2.12E+10
Equation: R=a, + o, *V +a, *R(-1)
Observations: 92
R-squared 0.995065 Mean dependent var 3407.558
Adjusted R-squared 0.994954 S.D. dependent var 821.1887
S.E. of regression 58.33469 Sum squared resid 302861.3
Durbin-Watson stat 2.039591
Equation: V = £, + B, *R+ S, *V (-1)
Observations: 92
R-squared 0.522513 Mean dependent var 3094.209
Adjusted R-squared 0.511783 S.D. dependent var 3693.452
S.E. of regression 2580.708 Sum squared resid 5.93E+08
Durbin-Watson stat 2.264344
O ol poss S iF Jgus
thod: Least Squares
sample: 93
Coefficient Std. Error t-Statistic Prob.

% -478.2635 688.622 -0.694523 0.4892

9 0.382156 0.103604 3.688609 0.0004

9, 0.268931 0.104362 2.576914 0.0117

o 0.00013 6.45E-05 2.008131 0.0477

V =a,+¢ *V (-1 +¢, *V (-2) + o, *R?

R-squared | 0551133 | Mean dependentvar | 3127.056
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Adjusted R-squared 0.535655 S.D. dependent var 3700.378
S.E. of regression 2521.545 Akaike info criterion 18.54609
Sum squared resid 5.53E+08 Schwarz criterion 18.65646
Log likelihood -839.8472 F-statistic 35.60707
Durbin-Watson stat 2.164073 Prob(F-statistic) 0
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Dependent Variable: R

Method: ML - ARCH (Marquardt)

Date: 02/04/07 Time: 02:24

Sample(adjusted): 1377:08 1385:03

Included observations: 92 after adjusting endpoints

Convergence not achieved after 100 iterations

Coefficient Std. Error | z-Statistic Prob.
C 51.40904 25.05459 | 2.051882 0.0402
R(-1) 0.993287 0.008183 | 121.3854 0
Variance Equation

C 3046.838 820.2778 | 3.714397 0.0002
ARCH(1) 0.121361 0.083489 | 1.453606 0.1461
ARCH(2) 0.226993 0.10909 2.080786 0.0375
GARCH(1) -0.205525 0.232479 | -0.884059 0.3767
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R-squared 0.995055 Mean dependent var 3407.558
Adjusted R-squared 0.994767 S.D. dependent var 821.1887
S.E. of regression 59.4034 Akaike info criterion 11.00404
Sum squared resid 303473.7 Schwarz criterion 11.16851
Log likelihood -500.186 F-statistic 3460.842
Durbin-Watson stat 2.031613 Prob(F-statistic) 0
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Dependent Variable: R
Method: ML - ARCH (Marquardt)
Date: 01/22/07 Time: 05:50
Sample(adjusted): 1377:08 1385:03
Included observations: 92 after adjusting endpoints
Failure to improve Likelihood after 41 iterations

Coefficient | Std. Error z-Statistic | Prob.
C 41.28669 46.088 0.895823 | 0.3703
R(-1) 0.994412 0.011537 86.19623 | 0

Variance Equation

C 2628.862 571.1337 4.602883 |0
ARCH(1) 0.036722 0.044283 0.829262 | 0.407
ARCH(2) -0.094892 0.034825 -2.724803 | 0.0064
GARCH(1) 0.538284 0.104798 5.136402 |0
\Y -0.20354 0.062551 -3.253973 | 0.0011
R-squared 0.994959 Mean dependent var 3407.558
Adjusted R-squared 0.994603 S.D. dependent var 821.1887
S.E. of regression 60.32925 Akaike info criterion 10.91451
Sum squared resid 309367.6 Schwarz criterion 11.10639
Log likelihood -495.0676 F-statistic 2795.923
Durbin-Watson stat 1.995134 Prob(F-statistic) 0
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Vector Autoregression Estimates
Included observations: 92 after adjusting endpoints
Standard errors in () & t-statistics in [ ]

R V
R(-1) 0.995917 1.287555
-0.00934 -0.41312
[ 106.595] [ 3.11664]
V(-1) -8.96E-05 0.510817
-0.00207 -0.0917
[-0.04322] [ 5.57034]
C 44.92409 -2815.789
-28.8081 -1273.81
[ 1.55942] [-2.21052]
R-squared 0.995067 0.52325
Adj. R-squared 0.994956 0.512537
Sum sq. resids 302701.6 5.92E+08
S.E. equation 58.3193 2578.715
F-statistic 8976.874 48.84042
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Log likelihood -503.0832 -851.6816
Akaike AIC 11.00181 18.58004
Schwarz SC 11.08404 18.66227
Mean dependent 3407.558 3094.209
S.D. dependent 821.1887 3693.452
Determinant Residual Covariance 2.26E+10
Log Likelihood (d.f. adjusted) -1357.808
Akaike Information Criteria 29.64801
Schwarz Criteria 29.81247
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Pairwise Granger Causality Tests

Sample: 1377:07 1385:03

Lags: 1

Null Hypothesis: Obs | F-Statistic Probability
V does not Granger Cause R 92 |0.00187 0.96562
R does not Granger Cause V 9.71347 0.00246
V does not Granger Cause R2 |92 [0.01014 0.92002
R2 does not Granger Cause V 9.25917 0.00308
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