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Dependent Variable: R Dependent Variable: R
Method: ML ARCH - Normal distribution (BFGS / Marquardt steps) Method: ML ARCH - Normal distribution (BFGS / Marquardt steps)
Date: 05/13/25 Time: 23:21 Date: 05/13/25 Time: 23:19
Sample (adjusted): 4/03/2012 5/04/2025 i - P
Included observations: 4780 after adjustments Sample (adIUSted_)‘ 4/93/2012 5/04/2,025
Convergence achieved after 37 iterations Included observations: 4780 after adjustments
Coefficient covariance computed using outer product of gradients Convergence achieved after 26 iterations
MA Backcast: 4/02/2012 Coefficient covariance computed using outer product of gradients
Presample variance: backcast (parameter = 0.7) MA Backcast: 4/02/2012
GARCH = C(5) + C(6)*RESID(-1)"2 + C(7)*RESID(-2)"2 + C(8)*RESID(-3)*2 [presample variance: backcast (parameter = 0.7)
+ C(9)*RESID(-4)"2 GARCH = C(5) + C(6)*RESID(-1)"2
Variabl Coefficient Std. E| -Statisti Prob. . _ -
arane oo cen o0 ZoBrste 2 Variable Coefficient Std. Error z-Statistic Prob.
[« 0.184535 0.038561 4.785517 0.0000
AR(1) 0.273720 0.071425 3.832263 0.0001 C 0.177222 0.040202 4.408290 0.0000
AR(2) 0.416070 0.052601 7.909922 0.0000 AR(1) 0.259736 0.069896 3.716036 0.0002
MA(1) 0.361094 0.076291 4.733127 0.0000 AR(2) 0.423171 0.051413 8.230831 0.0000
. MA(1) 0.387226 0.075622 5.120526 0.0000
Variance Equation
c 0.269691 0.012324 21.88255 0.0000 Variance Equation
RESID(-1)"2 0.092936 0.020393 4.557360 0.0000
RESID(-2)"2 0.085228 0.017796 4.789091 0.0000 C 0.366991 0.009729 37.72280 0.0000
RESID(-3)"2 0.080003 0.018409 4.345756 0.0000 RESID(-1)"2 0.130043 0.021038 6.181224 0.0000
RESID(-4)"2 0.103978 0.019372 5.367435 0.0000
= a 0563537 M a dent 0179422 R-squared 0.563568 Mean dependent var 0.179422
-square: . ean dependent var . H -
Adjusted R-squared 0.563263 S.D. dependent var 0.982551 gdllzusied R sqt_.jared 8233;32 il'(D.'kde.p?nde.?t \.,ar ggg;gg;
S.E. of regression 0.649329 Akaike info criterion 1.940931|-" o regressmn_ b aike in o_crl_erlon .
Sum squared resid 2013.699 Schwarz criterion 1.953117|Sum _sql,_lared resid 2013.556 Schwarz criterion 1.971027
Log likelihood -4629.825 Hannan-Quinn criter. 1.945212|Log likelihood -4685.337 Hannan-Quinn criter. 1.965756
Durbin-Watson stat 1.987778 Durbin-Watson stat 2.011776
Dependent Variable: R Dependent variable: R o
Method: ML ARCH - Normal distribution (BFGS / Marquardt steps) gg:gog;\féé?c?r;‘zo;?;lngStrlbuuon (BFGS / Marquardt steps)
. 1 - . : 1 N -
gate' ?521(31(25t LIFE/-O%?Z-%‘.}LZ 5/04/2025 Sample (adjusted): 4/03/2012 5/04/2025
ample (adjuste 7 A Included observations: 4780 after adjustments
Included observations: 4780 after adjustments Convergence achieved after 102 iterations
Convergence achieved after 38 iterations . Coefficient covariance computed using outer product of gradients
Coefficient covariance computed using outer product of gradients MA Backcast: 4/02/2012
MA Backcast: 4/02/2012 Presample variance: backcast (parameter = 0.7)
Presample variance: backcast (parameter = 0.7) GARCH = C(5) + C(6)*RESID(-1)"2 + C(7)*RESID(-2)"2 + C(8)*GARCH(-1)
GARCH = C(5) + C(6)*RESID(-1)"2 + C(7)*GARCH(-1) + CO"GARCH(2)
Variable Coefficient Std. Error z-Statistic Prob. Variable Coefficient Std. Error z-Statistic Prob.
c o ourze oo seleser 00000
AR(1) 0.298759 0.077678 3.846114 0.0001 . . . .
AR(2 0.393088 0.056632 6.941124 0.0000 AR(2) 0.388836 0.056822 6.843034 0.0000
) - . . : MA(1) 0.329097  0.082529  3.987625  0.0001
MA(1) 0.334914 0.082359 4.066530 0.0000
Variance Equation
Variance Equation
C 0.003087 0.002048 1.507257 0.1317
C 0.013446 0.003231 4.161191 0.0000 RESID(-1)"2 0.053775 0.014564 3.692279 0.0002
RESID(-1)"2 0.073915 0.009627 7.677884 0.0000 RESID(-2)"2 -0.038139 0.022229 -1.715750 0.0862
GARCH(-1) 0.894746 0.014212 62.95798 0.0000 GARCH(-1) 1.739549 0.132588 13.11998 0.0000
GARCH(-2) -0.762376 0.117333 -6.497516 0.0000
R-squared 0.563516 Mean dependent var 0.179422 R-squared 0.563507 Mean dependent var 0179422
. = u . .
pauseaRoared 0505247 SDdependentvr 0020l P R saued 0505755 SO depenaennr 036355t
. 9 . i . N ) S.E. of regression 0.649352 Akaike info criterion 1.914581
Sum squared resid 2013.796  Schwarzcriterion 1.924125 Sum squared resid 2013.839 Schwarz criterion 1.926767
Log likelihood -4569.005  Hannan-Quinn criter. 1.917976( | og likelihood -4566.848 Hannan-Quinn criter. 1.918862
Durbin-Watson stat 1.985526 Durbin-Watson stat 1.985000
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Y2 =0.578 +0.017Y;2, + 0.021Y2, + 0.721Y%, — 0.721v,_, + 0.117Y72,
—0.117v,_, + 0.083Y;2; — 0.083v,_3 + v,
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Var(Y,) = E [(Yt - E(Yt))2]

= E[Y{]

0.578 + 0.738Y2, + 0.138Y;2, + 0.083Y2; — 0.721v,_,
_0.117vt_2 - 0.083vt_3 + vt
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