APPENDIX A. TABLES
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Table 5.1: FTSE Bursa Malaysia ARCH Effect J(')

R\

N
Table 52: SR Explanioryl alysis ©n FTSE Bursa Malaysia
Dependent Variable: FTSE_ [ i
Method: ML ARCH - Normal distribufion __ & s &,
Date: 08/26/20 Time: 19: - oS Y
Sample (adjusted): 1/06/, NO/ZOB.{ e _§'
Included observations% adjustments 2
Convergence achieved after 171 iterations 2 NY
Presample varian(ng?ter: Nl ¢\
GARCH=C & -Dn * -
(52)% ESID(-1)"2 FC( C;‘A'F?a-“( 1)
=t /ariance Equation
AYC . 6.31E-06 9.72E-07 6.487998 0.0000
SID(-1)"2 . ‘( 0.184361 0.030613 6.022212 0.0000
GARCH(-1) ¥ 0.609378 0.049574 12.29231 0.0000
.~
~
0.075384| Mean dependent var -0.002403
-squared 0.036370| S.D. dependent var 0.005421
egression 0.005322| Akaike info criterion -7.668201
quared resid 0.033558| Schwarz criterion -7.444527
likelihood 4792.948| Hannan-Quinn criter. -7.584068
urbin-Watson stat 2.191492
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Heteroskedasticity Test: ARCH | M
| |
F-statistic 5.285890] Prob. F(1,1235) 0.0217
Obs*R-squared 5.271887| Prob. Chi-Square(1) 0.0217
Test Equation: V
Dependent Variable: RESID"2
Method: Least Squares 2
Date: 08/17/20 Time: 16:22 Al |
Sample (adjusted): 1/06/2015 12/31/2019 L
Included observations: 1237 after adjustments
o
Variable Coefficient Std. t-Statistic] ] {_“Prob.
- _}\V —
C 0.000190 -05 o 19.292105| w 0.0000
RESID"2(-1) 0.065283 95| ¢ 9106\\} 0.0217
i
R-squared 0.004262 ean dependent va ~ 0.000203
IAdjusted R-squared 0.003456 egendentvar ) = 0.000691
S.E. of regression 0.000690 ike info criterion 7 P -11.71764
Sum squared resid 0.00 arz criterion N -11.70936
Log likelihood 7249.35 nnan-Quinn cri 7/ -11.71452
F-statistic 5.285890 insWatsonstat |} .\ 2.006742
Prob(F-statistic) 0. NN 7 A
- y L \
() 4 Q?
&




Table 5.3: CS Explanatory Analysis On FTSE Bursa Malaysia

Dependent Variable: FTSE_BURSA(-1) ‘

Method: ML ARCH - Normal distribution (Marquardt / EViews legacy)

Date: 08/26/20 Time: 19:00 y =

Sample (adjusted): 3 1239 ’ w
Included observations: 1237 after adjustments *
Convergence achieved after 207 iterations

Presample variance: backcast (parameter = 0.7) Q
GARCH = C(52) + C(53)*RESID(-1)"2 + C(54)*GARCH(-1)

Variance Equation ‘
C 4.63E-06| 6.61E-0 ﬂ !(I)O Y.
N
RESID(-1)"2 0.476029| 0. 9 8.1&6900 .OOGD.)\
GARCH(-1) 0.52766 28730 18[366 0.0
| v A V.
\V)
R-squared 0.0289 Meansdepéndent var |-0:002401
A
IAdjusted R-squared ﬂw S.[ﬂjepen nt var="0.005419
S.E. of regression %4 2| Akaike info criteridnt |-7.679435
Sum squared resid & 248| Sch criteri@ -7.455907
oo N : .
Log likelihood 4803. \H@r?an- u;m\;rlter. -7.595360
o E
Durbin-Watson stat 2.291617 ' Q




Table 5.4: Downside Beta And Sortino Scores For SCS

1- HV EWMA GARCH Sortino SORTINO 25 HV EWMA GARCH  Sortino SORTINO
25 (1,1) EWMA GARCH - (1, EWMA GARCH
50
1 7.66% 7.97% 8.72% 0.0% 00% 26 15.22% 16.40% 17.40% -0.2% -0.5%
2 31.46% 32.47% 35.04%  -0.2% -1.2% 27 18.23% 19.06% 42.67% ‘\m) Z 2.9%
3 21.65% 23.63% 29.01% 0.4% 16% 28  1550% 17.04% 20.14% -0.1% -0.3%
4 13.10% 13.66% 14.69%  -2.4% 55% 29  27.56% 29.64% 16.79% 0% -1.0%
5 18.25% 19.95% 19.08% 0.0% 02% 30 37.59% 39.58% 16.69% -0.8% -13.9%
6 10.83% 11.75% 11.81% 1.4% 30% 31  18.00% 19.61% 33.20% \ 2.0% 43%
A
7 36.11% 38.19% 4138%  -0.6% 42% 32 21.52% 21.51% 19.00% -0.8% -4.0%
8 13.19% 14.46% 14.70%  -1.5% 39% 33  3321% 33.810/1 0.5% 4.6%
9 14.81% 15.66% 17.77% 2.1% 56% 34  18.95% 20.05% 37.14% -1.0% -2.4%
10 21.60% 22.81% 23.25% 0.1% 05% 35 35.87% 37.oo<y3‘ Q45%. { -%% -5.5%
11 6.99% 7.23% 9.76% 25% 31% 36 17.81% 19.13%  42.25% 1.2% 2.1%
12 28.61% 31.24% 30.20% 0.0% 02% 37 21.73% 22.52% ¥ 26.4'9% ® 0.7% \Y' -2.4%
13 16.59% 17.63% 17.46%  -0.1% 02% 38 22.15% 23.88% 23.88% 0.9% 4.4%
14 37.50% 39.76% 40.78%  -0.3% 24% 39  21.53% ‘ 23.49% 25,8% 7 -0.6%" -2.6%
@ AV
15 16.86% 18.49% 21.41%  -0.5% -1.7% 40 14.76% 15.41% 24.36% -0.2% -0.6%
16 10.93% 11.68% 13.53% 0.3% 05% 41 20.50%‘ 21.59@.’84% @.4% 5.0%
17 22.27% 24.54% 24.89%  -0.9% 42% 42 13.12% 13.66% 23.04% 0.7% 1.0%
18 7.29% 7.63% 8.96% 2.2% 3.0% 43 305 97% q’ 14.04% T 04% 3.2%
19 20.14% 21.54% 36.08%  -0.1% 03% 44  21.60% 23.31% 24.87% 1.4% 6.1%
20 | 10.15% 10.97%  11.12%  2.1% 4.2%g. 45 Yl.SS%\\lv%‘ 27,00% 0.3% 0.5%
21 35.87% 36.98% 40.71%  -0.3% -1.9% 46 11.40% 11.85%  16.80% -4.2% -8.0%
22 11.49% 12.20% 28.37% 1.4% 1.5 a7 20.70% 122.33:0/‘01 03‘14.31% 0.2% 1.4%
™ a =
23 27.29% 27.85% 13.90%  -0.3% 31% 48  14.35% “14.87% 22.85% 1.8% 3.8%
24 6.45% 6.59% 9.65% 9.1% w/o' zig W 1240%  22.38% 0.2% 0.6%
e o
25 24.25% 26.36% 33.57% 0.7% 31% 50  12.92% 14.11% 19.21% -1.1% -2.1%
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Table 5.5: Downside Beta And Sortino Scores For SCS

1- HV EWMA GARCH  Sortino SORTINO 25 HV EWMA GARCH  Sortino SORTINO
25 (1,1) EWMA GARCH - (1, EWMA GARCH
50
1 7.66% 7.97% 8.72% 0.0% 00% 26 38.83% 4231%  23.90% -0.4% -5.1%
2 14.18% 15.39% 1558%  -1.1% -12% 27 57.30% 59.19% 36.67% ‘\ﬂ) T 19%
3 10.52% 11.18% 10.92% 4.6% 16% 28  17.90% 19.48%  23.95% -2.1% -7.0%
4 12.10% 12.47% 30.03%  -0.6% 55% 29  23.19% 24.93%  40.75% -08% -0.9%
5 18.13% 19.82% 23.76%  -2.1% 02% 30 35.05% 36.50%  45.04% 0.1% 0.3%
6 19.97% 20.51% 1737%  -0.5% 30% 31 7.35% 7.86%  3457% \ 2.4% 0.9%
A
7 16.31% 17.96% 1270%  -1.1% 42% 32 1317% 12.49% 8.86% -1.0% -4.6%
8 10.59% 11.05% 20.11%  -0.6% 3.9% 33 32.75% 34.620/1 0.1% 1.7%
9 30.40% 32.58% 63.27%  -0.4% 56% 34 13.16% 14.06% 14.98% 1.1% 2.6%
10 10.56% 11.22% 11.89% 5.4% 05% 35 5.74% 5.98‘Vﬁ‘ ‘384%‘ § ﬁ% 1.7%
11 13.15% 13.97% 15.19% 0.4% 31% 36 21.93% 23.86%  23.73% 4.2% 19.8%
12 41.92% 43.36% 41.07%  -0.3% 02% 37 21.33% 20.67% ¥ 25.4'9% ® T0.4% \Y' 1.5%
13 15.32% 17.16% 46.13%  -2.0% 02% 38 19.24% 19.42%  23.42% 203% -1.3%
14 | 40.42% 42.50% 16.53% 0.0% 2.4% 39 13.93%‘ 14.72% 7,0% 7 -0.2%" -1.1%
@ AV
15 19.30% 20.00% 20.84%  -1.1% -1.7% 40 22.48% 2410%  20.88% 1.3% 6.7%
16 14.51% 15.10% 11.34% 1.1% 05% 41 24.19%‘ 26.1694\\%.713% ‘R!o.s% -1.7%
17 19.21% 18.42% 15.90%  -0.8% 42% 42 1657% 17.82%  24.63% -0.1% -0.2%
18 | 13.57% 15.34% 14.84%  -0.9% 3.0% A43 WW \1@ T 14.820/,(,\ T 25% -7.0%
A
19 10.18% 10.66% 11.55% 1.2% 03% 44  21.09% 23.40% 18.38% -0.7% -3.8%
20 8.72% 8.75%  28.09%  6.9% 4.2%g. 45 17.5594\\2?)%‘ 24,05% 0.4% 2.4%
21 17.91% 18.59% 8.98% 0.7% -1.9% 46 19.93% 2077%  30.62% -1.1% -3.0%
22 | 17.24% 17.91% 21.71% 0.4% 1.5& a7 3mes% _ N39.82% 0321.77% 0.7% -9.9%
> a o B
23 7.97% 8.43% 11.46% 3.7% -31% 48  35.96% 3862%  21.42% -0.4% -4.7%
24 10.49% 11.18% 17.58% 3.0% w/o' zig W 1647%  17.64% -0.5% -1.7%
e o
25 16.06% 16.80% 4159%  -0.6% 31% 50 13.70% 15.38%  39.90% -2.0% -2.2%
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Table 5.6: SCS Results For GARCH Model Using E-Views

Conditional Mean equation Conditional Variance equation Persistence  Log Likelihood
b, b, o (1x10%) oy oy oty + o5, Value
1 -0.010 -0.059 251.000  ** -0.014  ** 0500 ** 0.485 & 2998341
2 -0.009 -0.033 158.000 -0.004 0.529 0.525 3382.264
3 -0.005 20.071 e 35500 * -0.018 0.600  *** 0582 B 74129631
4 -0.007 -0.010 3200 e 0.024  *** 0954  *** 0.978 3739.184
5 -0.004 -0.044 1.860 0.034  *** 0.931  ** 0965 ¢ 4356500
6 -0.010 -0.077 * 1.890 0.027 = 0972  *** 0.999 2978.353
7 -0.005 -0.054 14.500  *** 0.141  *** 0.697  ** 0838 W 4116.226
8 -0.005 -0.032 14400  *** -0.005 0.890  *** 0.885 3899.545
9 -0.008 -0.037 75.900 -0.005 0.651 3469.993
10 -0.002 -0.040 18400  *** 0.633  *** -0.006 0.628 4826.878
11 -0.012 -0.080 * 52100  ** 0.042  *** 0814 ** & 0856 3159.100
12 -0.006 -0.085 * 20.700  ** 0.029 = 0.799  *x* 0.829 3831.197
13 -0.013 -0.044 24500 % 0.015  *** 0949 * _ 63 2791.963
14 -0.005  * -0.037 0352  * 0.033  *x* 0968  *x* 1.001 3896.468
15 -0.003 -0.019 0356  ** 0.034  *** 0966 A W 1.000 4323.363
16 -0.009 0114 o 6.800  ** 0.074  *** 0900  *** 0.975 3519.606
17 -0.002  *x* 0.044 0585  *x* 0.041  *** 0943 W7 0984 4777.143
18 -0.008  * 0231 *x 4980  *xx 0396  *** 0.745  *xx 1.140 3613.658
19 -0.004 -0.046 0918  *x 0.045  *** ; o . Y9983 4463.479
20 20.012 -0.046 296.000  ** -0.010 0.560  *** 0.550 2830.649
21 -0.008  *x* -0.048  ** 23500 -0.010  Fx* 40935 FF § 0925 © ® 8230601
22 -0.004 -0.043 9.770  *** 0.066  *** 0.811  *** 0.877 4173.454
23 -0.002  ** -0.010 0.469  *¥* 0.078  *** 0.9%00, I 099 [J ,%74987.964
24 -0.010  * -0.042  *x 191.000 -0.005 0.577 0.572 3214.203
25 -0.006  * -0.037 13.900  *** 0.091 * “Wgo0800 =+ 0890 e~ 3894796
26 -0.013 -0.091  ** 57.000  * 0.048  *** 0.874  *** 0.922 2763.422
27 -0.006  *x* -0.094 63.200  **x 0.197 0411 wor [ 0608 )T 3730.799
28 -0.005  * 0.024 1410 0.048  *** 0.941  *x* 0.989 3985.076
29 -0.008  * 0.118  *** 3.620  * 0.027 **Wy 0965 “wx 0993 % 3167.423
30 -0.008  * -0.106  ** 48500  **x 0.040  *** 0.621  *** 0.661 3727.680
31 -0.006  *x* -0.054 217.000  *** 0074 e 0094 . -0.020 3489.629
32 -0.010 -0.041 475000 0.011  **x 0.142 0.130 2946.995
33 -0.005  x* 0.029 0.507 = Wy, 0.034 e 0.969 i N\ Too3 3694.415
34 20.011 -0.024 387.000  * 0.276  *** 0.199  *xx 0.476 2825.798
35 -0.005  *** 0.056  *** 25700  *** 0.76F **%_ = 045% ®* 4 1216 3739.213
36 -0.006 -0.002 24700 0.030  *** 0.862  *** 0.891 3452.024
37 -0.008  **x -0.031 58.600 _ Mg 50.200 N 0598 AN 0.792 3445.149
38 -0.005  *x -0.010 117.000 -0.002 0.561 0.559 3543.301
39 -0.006  *¥* -0.013 32200 . 0.168) *+ _ #0686 Ay 0.854 3597.514
10 -0.004 -0.025 69.900  *** 0.078  *x* 0.030 0.108 4106.036
41 -0.008  *x* -0.022 1724000 i+ 0.036, * W 026162 )7 0.298 3392.452
12 -0.007 -0.010 161.000  *** 0.515  *** 0.015 0.531 3463.159
43 -0.005  *x* -0.022 _ 4310 9 ) 1 * 0BOT™ *rx 0.963 3973.843
14 -0.003  * 0.025 4590  *xx 0.128  *** 0.827  *** 0.955 4289.446
45 -0.007  *¥* 0.027 - B0 0084 e+ LWGTT0 e+ 0.804 3537.848
16 -0.007 0331 33.600  * 1.013 0.221  *** 1.234 3921.697
47 -0.005  *x* -0.044 W™ 25500 o+ " 0135 v w0702 e 0.836 3806.676
48 -0.005 -0.066 * 1.840 0.039  *** 0.940  *** 0.979 4134.998
49 -0.006  *¥* -0.020 W33.100 i L0160 ¥V 0460 0.620 3921.062
50 -0.007  *x 0.038 72.4l00 wrx 0.151  *** 0.544  *xx 0.694 3486.504
The table"abowe sh e tlmaéogvresults for Shariah-compliant portfolio
oty
using the GA 1) model hfgh{l—g, s the mean and variance equations with the
*X*k

respecti%
m\d 0%

bilitw lu

levels. Garch

4
~

%\\k
X

1%,
\ARCH =g+ g 541 + Xz 0F4q

Where:

e2,_1: Squared residual (-1)

02._,: GARCH (-1)
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@)i’eufication model is given by:

indicates the coefficients that are significant at



Table 5.7: Conventional Portfolio Results For GARCH Model Using E-Views

Conditional Mean equation Conditional Variance equation Persistence  Log Likelihood

b, b, o (1x10%) oy - oty + o5, Value
1 -0.005  *x* 0.023 4980 *** 0.054  *** 0.897 ¥ 09514y, W, 4015803
2 -0.004  *x* 0.023 1.480 *** -0.010  *** 0.979  *** 0.969 4414955
3 -0.003  ** 0.012 151.000 -0.001 0.580 0,5 70m N, - 3382.291
4 -0.006  *** -0.046 99.300 * -0.014  *x 0.570  ** 0.556 3523.973
5 -0.003  ** -0.027 1.270  ** 0.064  *+ 0922 o986, 4352.784
6 -0.006  *** 0.040 124.000 *** 0.276  *** -0.039 0.237 3727.274
7 -0.013  *x* -0.151 e 119.000 *** 2192 ex 0.048  *x* m 2997.137
8 -0.003  *** 0.030 13.200 *** 0.115  *** 0.655  *** 0.770 4358.876
9 -0.004  *x* 0.064 * 4290 *** 0.014  *** 0939 iy V0953 4015.845
10 -0.012  *** -0.128  *** 0.237 * -0.005  *** 1.007 1.002 2937.954
11 -0.012  Fx* -0.040 4270 *** 0.009  *** 0.987 w0996 2680.739
12 -0.006  *** 0.003 15.500 *** 0.070  *** 0.787  *** 0.856 3927.472
13 -0.006 -0.066 155.000 *** 0.042  *x* 0.(& \ ) 0102 3610.597
14 -0.003  * -0.053 * 4040 * -0.003 0.924  *** 0.921 4372.334
15 -0.005  *** -0.052 0.940 *** 0.003 *+ MOGET o+ U 0.9%0F 3953.338
16 -0.006  *** -0.047 3110 *** 0.045  *** 0.919  *** 0.964 4082.997
17 -0.003  *x* -0.046 34900 *** 0328 g 0.033" * | ﬁ"%l v ‘T 4472.174
18 -0.006  *** -0.018 125.000 *** -0.003  ** 0.602  *** 0.600 3444.512
19 -0.003 e -0.040 1.330 *** 0.039 %k 0919 ***' wo.%7 _\ 4 4707.580
20 -0.005  * 0.067 * 1.810 *** 0.047  *** 0.946  *** 0.993 3753.637
21 -0.004  xx -0.147  xx 5.860 *** 0.0 ook W 0.834 (**g_/ 0.@8‘5 4390.572
22 -0.005  * -0.075 3.050 *** 0.033  *** 0.943  *xx 0.976 3871.336
23 -0.015 -0.078  *xx 12.000 ** 0022 \** B U'%J\N ‘\03483 2787.488
24 -0.018  *** -0.032 1233.000 *** -0.015  *x* 0.155 0.140 2296.221
25 -0.005 -0.018 210.000 =+ I 00T * . o.osgp” 4. Foo73 3439.998
26 -0.011 ¢ -0.021 76.000 -0.004 0.862  *** 0.858 2905.923
27 -0.009  *x* -0.082  * 55.900 **\0568 o ﬂ? ok U 0.755 3450.640
28 -0.015  * -0.200 3.380 * 0.018  *** 0.977  *** 0.995 2803.578
29 -0.006  *xx -0.362  *x .0_70‘ - 0.871"&&‘0.70’ ﬁ\ 1.574 3612.461
30 20.012 e -0.083 221.000 *** -0.024 0.558  *** 0.533 3030.770
31 -0.002  *xx 0.043 1_03&**’ {0.091 if*’ 0.8‘7_6-01’** 0.967 4852.428
32 -0.002  *** 0.003 31.200 ** 0.009 * 0.713  *** 0.722 3875.239
33 -0.006  *** -0.071  * WS 770y o+ Tegy P Jds0 0.939 4098.878
34 -0.005  *x* -0.038  *x* 35.900 -0.006 0.645  *** 0.639 4040.400
35 -0.007  *x* -0.036 mgo *f &31 Hrk _5\0.957 Hork 0.990 3543.514
36 -0.007  * 0.094  *x* 5.800 *** 0.054  *** 0928  *** 0.982 3460.615
37 -0.004  *x* 0.003 L“ 3.810 ¥ l.ooJ @ 0.980  *¥* 0.983 3474.179
38 -0.001  *x 0.137  *** 1.720 *** 0.139  *** 0.786  *** 0.926 5114.446
39 -0.005  *¥* -0.021 v 7@"9\' vV -o.bog ‘f’* 0.557 0.553 3815.590
40 -0.008  *** -0.068 * 1.680 *** 0.021  *** 0.973  *** 0.994 3471.285
41 -0.008  *x* 000k, W Tors2 007 1.005 0.998 3400.190
42 -0.005  *x* 0.067 ** 0381 ** 0.029  *** 0.969  *** 0.998 3851.685
43 -0.008 e ‘;N ¥ & \Q\Ml ot ( }fom ok 0.885  *x* 0.955 3521.097
44 -0.009  *** -0.043 192.000 -0.010 ** 0.493 0.483 3184.006
45 -0.006  *¥* ‘W'E?) , _ 4@_5@ 7 " 0.020  *** 0.962  *¥* 0.982 3598.480
46 -0.004  *** -0.030 109.000 *** -0.018  *** 0.416  *** 0.398 3571.581
47 0005 FNg0023 | 4F A7} 0.024  *** 0.976  ** 1.000 3990.128
48 -0.013  *x* -0.046 172.000 *** 0.128  *** 0.593  *** 0.721 2862.221
49 -0.007), Ty F 0000 ++ W .§5189000 *** 0.027  *** 0.950 ¥ 0.977 3871.593
50 -0.011 ¢ -0.021 76.000 -0.004 0.862  *** 0.858 2905.923

N \""j

The table above shows the estimation results for conventional portfolio using

RCH (1,1) model. It highlights the mean and variance equations with the
pective probability values. ***, ** * indicates the coefficients that are significant at
%, 5% and 10% levels with similar GARCH specification as the Shariah-compliant

model.
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Table 5.8: F-Test For Downside Beta

Using GARCH (1,1) Results

F-Test Two-Sample for Variances
Mean

Variance

Observations

df

F

P(F<=f) one-tail

F Critical one-tail

scs cs
0.232822 4 0237612
0.008667328 0.015896741
50 " 50
49

0. 545226738‘r A S

0.018025411

0. 6221654?
!
Y.

| S
Table 5.9: F- Test For Sortino Ratio Using¢ARCH (1,1) Results7~
~ DV

F-Test Two-Sample for Variances Scs cs

Mean 31161%, -0.00112
Variance 0.00141375 0.002558
Observations NP ) Ao 50
df 49 49
F L7 055266181

P(F<=f) one-tail 0.02017198

F Critical one-tail 7 ~20.62216547

N

5|de Es)Jsmg Market Downside Beta Values

F-Test Two-Sample for Variances
Mean
Variance
Observations
df
a F
\ P(F<=f) one-tail
8 F Critical one-tail

86

SCs cs

0.1398 0.1268

0.012414 0.010402

50 50

49 49
1.193471
0.269118
1.607289




Table 5.11: F-Test For Sortino Ratio Using The EWMA Scores YV
&

F-Test Two-Sample for Variances SCS cs

Mean 0.027206 0.000729
Variance 0.002011 0.002969
Observations 50 T 50
df 49 49
F 0.677387%

P(F<=f) one-tail 0.088167

F Critical one-tail éms '
@

j @T
APPENDIX B. ES ¢ b 4§
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‘é Figure 5.3: Stationarity Test for FTSE Bursa Malaysia.

0 There are clear evidences of clustering in the FTSE BURSA where small

volatility movements are followed by small movements and high volatility movements

TT T 177

L I LA L L L B L L O I Y B
m v 1

Il "III‘ 'I\f:)\full'lll vV o m N rnmNV

are followed by high movements.
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FTSE BURSA: Annualized Daily Downside volatility_HV
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Figure 5.4: Downside Beta for FTSE
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Figure 5.6: Downside Beta for FTSE% a
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