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Lampiran 1. Data return saham sebelum dan selama pandemi COVID-19

Periode Sebelum Pandemi | Harga Penutupan Saham | Return Saham
1/2/2019 6181.175 -0.0022
1/3/2019 6221.01 0.0064
1/4/2019 6274.54 0.0086
1/7/2019 6287.224 0.0020
1/8/2019 6262.847 -0.0039
1/9/2019 6272.238 0.0015
1/10/2019 6328.714 0.0090
1/11/2019 6361.465 0.0052
1/14/2019 6336.116 -0.0040
1/15/2019 6408.784 0.0115
12/9/2019 6193.791 0.0011

12/10/2019 6183.505 -0.0017
12/11/2019 6180.099 -0.0006
12/12/2019 6139.397 -0.0066
12/13/2019 6197.318 0.0094
12/16/2019 6211.592 0.0023
12/17/2019 6244.352 0.0053
12/19/2019 6249.93 0.0009
12/20/2019 6284.372 0.0055
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Lampiran 1. (Lanjutan)

Periode Selama Pandemi | Harga Penutupan Saham Return Saham
3-Mar-20 5518.6279 0.0294
4-Mar-20 5650.1362 0.0238
5-Mar-20 5638.1299 -0.0021
6-Mar-20 5498.5400 -0.0248
9-Mar-20 5136.8091 -0.0658
10-Mar-20 5220.8262 0.0164
11-Mar-20 5154.1050 -0.0128
12-Mar-20 4895.7480 -0.0501
13-Mar-20 4907.5708 0.0024
16-Mar-20 4690.6572 -0.0442
19-Feb-21 6231.9321 0.0051
22-Feb-21 6255.3120 0.0038
23-Feb-21 6272.8071 0.0028
24-Feb-21 6251.0542 -0.0035
25-Feb-21 6289.6460 0.0062
26-Feb-21 6241.7959 -0.0076
1-Mar-21 6338.5132 0.0155
2-Mar-21 6359.2051 0.0033
3-Mar-21 6376.7568 0.0028
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Lampiran 2. Uji Diagnostik Model ARIMA

e  Sebelum Pandemi
> Box.test(sebelum_101$residuals, lag = 10, type = "Ljung")
Box-Ljung test
data: sebelum_101$%residuals
X-squared = 12.073, df = 10, p-value = 0.2802
> arch.test(sebelum_101, output = TRUE)

Lagrange-Multiplier test:

order LM p.value
[1,] 4 67.62 1.38e-14
[2,] 8 30.59 7.40e-05

[3,] 12 18.59 6.90e-02
> ks.test(sebelum_101$residuals, "pnorm™)
Asymptotic one-sample Kolmogorov-Smirnov test
data: sebelum_101$%residuals
D = 0.49305, p-value < 2.2e-16
e Selama Pandemi

> Box.test(selama_202%residuals, lag 10, type = "Ljung")

Box-Ljung test
data: selama_202$%residuals
X-squared = 11.902, df = 10, p-value = 0.2917
> arch.test(selama_202, output = TRUE)
ARCH heteroscedasticity test for residuals

Lagrange-Multiplier test:

order LM p.value
[1,] 4 104.15 0.00000
[2,] 8 27.69 0.00025
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Lampiran 3. Identifikasi model GARCH

Model Sebelum Parameter Koefisien Prob. AIC
Pandemi
1 0.0005 0.2929
o -0.9455 0.0000 -6.8723
6, 0.9918 0.0000
ARIMA(1,0.1) o 0.000007 | 0.0000
GARCH (1.1) a 0.0361 0.0000
B, 0.9629 0.0000
v 13.5816 0.1469
1 0.0004 0.4439
o -0.9405 0.0000 -6.8479
6, 0.9923 0.0000
ARIMA(1,0,1) @ 0.0000 0.9181
a, 0.0000 0.9999
GARCH (1,2) B, 0.0702 0.0003
B, 0.8099 0.0000
v 22.5826 0.3021
1 0.0005 0.2970
o -0.9455 0.0000 -6.8653
6, 0.9917 0.0000
ARIMA(1,0,1) o 0.000007 0.0000
a, 0.0739 0.3929
GARCH (2,1) @ 0.0000 1.0000
B, 0.8047 0.0000
v 13.8195 0.1716
I 0.0006 0.2733
o -0.9455 0.0000 -6.8566
6, 0.9915 0.0000
a, 0.000012 0.0000
ARIMA(1,0.1) a, 0.0930 0.2046
a 0.0292 0.6548
GARCH (2.2) /;f 0.0934 0.8516
B, 0.5686 0.2471
13.2660 0.1606
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Lampiran 3. (Lanjutan)

Model Selama Parameter Koefisien Probabilitas AIC
Pandemi

u 0.0021 0.0022

P1 -0.6462 0.0239 -5.6264

b, -5.4927 0.0000

0, 0.5518 0.0000
ARIMA(2,1.2) 0, 0.3977 0.0000
GARCH (1.1) a, 0.00002 0.0235

a 0.2153 0.0144

B, 0.7249 0.0000

v 5.8125 0.0089

u 0.0021 0.0022

$1 -0.7948 0.0239 -5.6173

dy -0.5529 0.0545

0, 0.7542 0.0834
ARIMA(2,1,2) 0, 0.4152 0.2115

a, 0.000027 0.0236
GARCH (1,2) @ 0.3140 0.0517

B, 0.4548 0.2073

B, 0.0000 1.0000

v 5.8125 0.0092

u 0.0020 0.0026

$1 -1.5135 0.0258 -5.6185

dy -0.8959 0.0491

0, 1.5959 0.0858
ARIMA(2,1,2) 0, 0.9323 0.1986

@, 0.000024 0.0967
GARCH (2,1) @ 0.2843 0.1624

ay 0.0000 0.6196

B, 0.6289 0.0000

v 5.7191 0.0059

u 0.0021 0.0041

$1 -0.6486 0.0318 -5.6094

d, -0.5535 0.0692

0, 0.5555 0.1049

0, 0.4025 0.2221
ARIMA(2,1.2) o 0.00002 0.8513
GARCH (2.2) a 0.1718 0.7933

ay 0.0679 0.9293

B, 0.6927 0.9262

B, 0.0000 1.0000

v 5.7176 0..0378
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Lampiran 4. Plot hasil uji normalitas sisaan EGARCH
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Lampiran 5. Peramalan mean dan variansi model IGACRH dan EGARCH

Sebelum EGARCH IGARCH
Pandemi Return Sigma Return Sigma
22-Nov-19 0.0035 0.0075 0.0034 0.0072
25-Nov-19 -0.0028 0.0074 -0.0027 0.0072
26-Nov-19 -0.0080 0.0079 -0.0075 0.0072
27-Nov-19 0.0038 0.0083 0.0033 0.0072
28-Nov-19 0.0034 0.0081 0.0032 0.0072
29-Nov-19 0.0010 0.0081 0.0009 0.0072
2-Dec-19 0.0159 0.0084 0.0138 0.0072
3-Dec-19 0.0038 0.0067 0.0043 0.0072
4-Dec-19 -0.0031 0.0066 -0.0034 0.0072
5-Dec-19 -0.0116 0.0070 -0.0120 0.0072
6-Dec-19 0.0054 0.0074 0.0052 0.0072
9-Dec-19 0.0090 0.0069 0.0099 0.0072
10-Dec-19 0.0046 0.0061 0.0057 0.0072
11-Dec-19 0.0020 0.0058 0.0026 0.0072
12-Dec-19 0.0071 0.0060 0.0084 0.0072
13-Dec-19 -0.0040 0.0052 -0.0057 0.0072
16-Dec-19 0.0019 0.0056 0.0024 0.0072
17-Dec-19 0.0026 0.0056 0.0036 0.0072
19-Dec-19 0.0000 0.0057 0.0000 0.0072
20-Dec-19 0.0124 0.0060 0.0148 0.0072




Lampiran 5.(Lanjutan)

Selama EGARCH IGARCH
Pandemi Return Sigma Return Sigma
4-Feb-21 0.0068 0.0109 0.0042 0.0185
5-Feb-21 -0.0021 0.0108 0.0001 0.0189
8-Feb-21 -0.0087 0.0108 -0.0032 0.0193
9-Feb-21 0.0093 0.0127 0.0064 0.0196

10-Feb-21 0.0062 0.0101 0.0042 0.0200
11-Feb-21 0.0010 0.0109 0.0019 0.0203
15-Feb-21 0.0190 0.0092 0.0150 0.0207
16-Feb-21 0.0066 0.0100 0.0053 0.0210
17-Feb-21 -0.0044 0.0086 -0.0029 0.0214
18-Feb-21 -0.0133 0.0099 -0.0108 0.0217
19-Feb-21 0.0145 0.0131 0.0134 0.0220
22-Feb-21 0.0126 0.0096 0.0123 0.0223
23-Feb-21 0.0072 0.0113 0.0072 0.0227
24-Feb-21 0.0040 0.0091 0.0049 0.0230
25-Feb-21 0.0160 0.0098 0.0185 0.0233
26-Feb-21 -0.0066 0.0087 -0.0104 0.0236
1-Mar-21 0.0058 0.0112 0.0077 0.0239
2-Mar-21 0.0067 0.0084 0.0077 0.0242
3-Mar-21 0.0017 0.0097 0.0010 0.0245
4-Mar-21 -0.0180 0.0079 -0.0249 0.0248




Lampiran 6. Perbandingan data aktual dan peramalan harga penutupan saham

Sebelum Pandemi

Selama Pandemi

Aktual | IGARCH | EGARCH Aktual | IGARCH | EGARCH
6100 6122 6138 6107 6104 6110
6071 6105 6122 6152 6104 6106
6026 6056 6076 6209 6085 6073
6023 6079 6096 6182 6124 6110
5953 6100 6116 6202 6150 6161
6012 6106 6121 6223 6161 6154
6130 6204 6207 6270 6254 6272
6134 6228 6233 6292 6288 6314
6113 6209 6212 6228 6269 6286
6152 6137 6138 6200 6202 6203
6187 6170 6170 6232 6286 6294
6194 6226 6231 6255 6363 6374
6184 6255 6267 6273 6409 6419
6180 6268 6283 6251 6441 6445
6139 6313 6336 6290 6561 6549
6197 6288 6300 6242 6493 6506
6212 6300 6316 6339 6544 6543
6244 6316 6338 6359 6594 6587
6250 6316 6338 6377 6601 6598
6284 6395 6433 6291 6430 6350
MAPE | 1.4248% 1.1992% MAPE | 1.7724% 1.7572%

RMSEP | 98.5128 84.2424 RMSEP | 141.9190 140.7383
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