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ABSTRACT

This study is to examine SET0 index options pricing using 3 numerical methods, which are Black-Scholes
model, Monte Carlo method, and Bootstrapping method, and compare with the market price by using daily data of
the sample options that are traded in Thailand Futures Exchange. There are 4 groups for call options and put options
with expiration dates in December 2020 and March 2021. Each group contains different exercise prices. Microsoft
Excel is used for data preparation and Visual Basic for Applications Code (VBA) is used for simulating SET50
index to calculate optimum option prices.

The study shows that the optimum prices from all 3 methods move in the same direction, which
correspond to the hypothesis. The hypothesis stated that the optimum prices from all 3 methods move in the same
direction, and they are good representatives to be used for market price comparison. The price from Bootstrapping
method is lower than Monte Carlo method and Black - Scholes model clearly, except that of put options with
expiration dates in December 2020(S50Z20PXXX) which stated that the price from Bootstrapping method is higher
than Monte Carlo method and Black - Scholes model. Furthermore, Root Mean Square Error (RMSE) results show
that, for call options, Bootstrapping method and Monte Carlo method are able to forecast the optimum price
effectively. On the other hand, for put options, Bootstrapping method is the only effective method that obtain the
lowest RMSE.

Keywords: Black-Scholes model, Monte Carlo method, Bootstrapping method, Root Mean Square Error
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FEDERATION

Ya 19 A

= o d A ad da o A Ya a 1 o
AT 1NN 4.1 51ﬂ1m9\1ﬁﬂlufg19@ﬂ%uﬂ1waﬂﬁm@ ‘VliJ’Ju‘lfiiJﬂmqmau‘ﬁu’ﬂﬂll NW.f.2563 LLaziJﬁﬂﬂ‘lfﬁVl‘ﬁwnmJ
v

850 9@ (S50Z20C850) IMUIUNIAY 121 UM

o d = I a o d = < a
NN aema | waaload | veudasla UAUNTIN AUN Tamema | waalead | veudensla UAUNFIN
6/29/20 66.5 81.0 78.8 53.2 9/29/20 8.9 6.6 6.1 8.6
6/30/20 68.5 84.4 82.0 571 9/30/20 5.4 4.0 3.6 5.4
7/1/20 71.3 88.9 86.1 61.4 10/1/20 6.2 57 5.1 6.5
7/2/20 86.3 100.0 97.3 74.6 10/2/20 49 4.5 4.0 4.7
7/3/20 82.2 94.8 92.4 71.8 10/5/20 49 4.8 4.4 53
7/7/20 92.2 90.8 88.9 71.4 10/6/20 49 6.1 55 6.1
7/8/20 88.2 84.2 82.4 65.0 10/7/20 6.3 8.0 7.3 79
7/9/20 87.2 82.2 80.5 65.9 10/8/20 7.2 10.8 9.8 9.5
7/10/20 63.4 71.9 70.3 56.6 10/9/20 6.5 10.1 9.0 8.3
7/13/20 57.7 66.4 65.0 52.3 10/12/20 6.7 10.6 9.7 9.0
7114120 56.1 66.0 64.5 52.4 10/14/20 49 8.0 7.4 6.7
7/15/20 61.4 64.3 63.0 58.3 10/15/20 3.3 53 4.8 4.4
7/16/20 73.7 57.0 55.8 54.6 10/16/20 2.8 4.6 4.1 3.6
7117120 61.5 62.9 61.7 60.0 10/19/20 19 25 2.3 2.0
7/20/20 58.6 62.2 61.0 58.6 10/20/20 1.8 29 26 19
7121120 82.9 72.2 711 67.9 10/21/20 21 3.1 28 22
7122120 60.5 61.8 60.6 58.2 10/22/20 19 29 25 19
7/23/20 73.9 64.6 63.3 58.9 10/26/20 14 21 2.0 15
7124120 51.9 51.3 49.8 49.4 10/27/20 1.0 1.7 1.5 1.5
7129120 63.1 50.4 49.2 46.9 10/28/20 1.0 14 1.3 1.3
7/30/20 40.9 40.2 38.8 37.4 10/29/20 1.0 0.6 0.5 1.0
7/31/20 51 48.1 46.5 42.0 10/30/20 0.8 0.4 0.4 0.7
8/3/20 39 42.4 41.0 36.4 11/2/20 0.9 0.3 0.3 0.9
8/4/20 48.4 46.6 45.3 40.1 11/3/20 1.3 0.6 0.6 1.5
8/5/20 55 45.6 44.3 42.8 11/4/20 1.0 0.9 0.9 14
8/6/20 41.2 45.2 43.9 418 11/5/20 3.8 4.1 3.8 5.0
8/7/20 48 41.0 39.6 37.8 11/6/20 45 9.5 8.8 45
8/10/20 33.7 38.7 37.6 36.2 11/9/20 11.5 14.6 13.9 9.0
8/11/20 55 45.8 44.6 429 11/10/20 49.7 44.8 43.7 36.4
8/13/20 48.5 53.7 52.8 49.6 11/11/20 53.0 57.5 55.8 37.8
8/14/20 53.8 45.4 44.4 40.8 11/12/20 43.0 51.1 48.9 30.8
8/17/20 38.6 45.7 44.9 39.4 11/13/20 47.2 54.9 52.8 35.4
8/18/20 41.3 48.3 47.3 429 11/16/20 455 54.4 53.1 37.2
8/19/20 39.5 38.7 37.6 33.5 11/17/20 40.0 52.6 51.3 35.7
8/20/20 30 34.8 33.5 285 11/18/20 52.0 58.4 57.1 44.4
8/21/20 38.7 35.2 33.9 28.2 11/19/20 48.1 58.8 57.1 45.1
8124120 45.9 38.5 37.3 34.0 11/20/20 60.1 69.2 67.1 57.1
8/25/20 45.7 40.0 38.8 34.6 11/23/20 82.0 86.4 84.9 7.7
8/26/20 425 414 40.1 35.9 11/24/20 70.3 74.1 724 64.1
8/27/20 33.6 40.8 39.5 36.8 11/25/20 82.1 84.1 82.3 74.6
8128120 44 38.8 37.3 34.8 11/26/20 89.7 91.1 89.5 83.1
8/31/20 36 29.7 28.8 29.1 11/27/20 85.1 90.0 88.5 82.7
9/1/20 32 28.6 27.7 27.7 11/30/20 64.0 68.5 67.5 59.7
9/2/20 31.8 30.5 29.4 30.4 12/1/20 70.6 78.9 77.5 69.9
9/3/20 31.1 28.6 27.4 28.9 12/2/20 721 76.7 75.2 67.8
9/8/20 27.5 22.1 216 235 12/3/20 80.3 87.7 86.2 80.7
9/9/20 275 22.6 219 22.7 12/4/120 91.8 94.1 92.4 89.4
9/10/20 26.7 21.6 20.8 21.9 12/8/20 104.0 107.5 106.8 104.7
9/11/20 23.9 18.7 17.9 19.2 12/9/20 110.2 109.9 108.7 107.4
9/14/20 20.5 14.7 14.2 171 12/14/20 96.6 98.0 97.6 96.9
9/15/20 223 15.7 15.2 20.1 12/15/20 96.6 99.5 99.0 98.4
9/16/20 21.7 17.7 17.0 22.1 12/16/20 100.0 101.1 100.6 100.0
917120 19.1 15.3 14.5 19.0 12/17/20 98.9 99.1 98.5 98.4
9/18/20 19.9 15.2 14.4 19.2 12/18/20 95.2 97.4 96.7 96.8
9/21/20 14.3 8.8 8.2 15.1 12/21/20 42.3 42.7 426 42.7
9/22/20 12.3 71 6.6 12.7 12/22/20 58.5 57.3 57.2 55.9
9/23/20 10.8 59 5.3 10.7 12/23/20 44.4 46.0 45.8 441
9124120 8.8 22 19 71 12/24/20 61.6 60.6 60.2 59.8
9/25/20 7.8 2.9 25 6.7 12/25/20 70.9 68.5 68.1 68.2
9/28/20 9.6 4.9 4.5 10.0 12/28/20 57.0 55.7 55.5 55.6
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il | naneme | wiaload | vawderdla | gaunasw | dui | eneme | wielzad | seudansla | yaunaaw
6/29/20 51.0 50.3 492 35.0 9/29/20 64.0 59.1 59.2 66.9
6/30/20 46.6 472 6.0 32.3 9/30/20 76.5 718 72.0 79.0

7/1120 422 446 434 29.5 10/1/20 715 66.6 66.7 73.1
712120 37.2 358 34.7 231 10/2/20 79.1 76.1 76.3 81.8
713120 36.4 343 33.1 23.9 10/5/20 76.0 72.0 72.4 77.8
717120 34.0 30.9 30.2 24.0 10/6/20 69.0 67.4 67.7 72.8
7/8120 36.3 33.7 32.9 26.6 10/7/20 61.5 59.6 59.7 64.7
719120 33.9 30.3 29.5 25.9 10/8/20 53.5 54.8 54.7 58.6
7/10/20 39.7 342 33.4 304 10/9/20 57.1 56.4 58.2 61.5
7/13/20 40.9 358 35.1 328 | 1011220 | 525 55.1 55.1 58.4
7/14/20 38.9 34.9 34.3 322 [ 10/14/20 | 61.9 62.2 62.4 65.7
7/15/20 44.9 233 228 2866 | 1011520 | 710 72.3 72.6 76.2
7/16/20 447 220 215 304 [ 10/16/20 | 769 772 774 80.7
7117/20 31.3 189 183 272 [ 10/1920 | 919 90.7 91.2 94.7
7/20/20 423 203 198 278 [ 10/20/20 | 921 913 91.7 04.7
7/21/20 34.9 16.1 156 232 | 1021/20 | 887 87.2 87.5 90.4
7/22120 413 204 198 276 | 1022220 | 891 89.4 89.7 925
7/23/20 39.9 221 213 271 10126120 | 96.6 93.5 93.9 96.8
7/24/20 451 239 231 324 [ 102720 | 963 922 926 95.7
7/29/20 37.0 27.2 26.8 33.8 | 10/28/20 | 946 94.7 95.0 98.2
7/30/20 473 344 33.8 412 [ 102920 | 1012 98.7 99.0 102.5
7/31/20 50.8 33.4 32.8 37.0 10/30/20 104.2 103.4 103.7 107.0
8/3/20 46.7 38.0 374 417 1172120 103.3 98.7 99.0 102.4
8/4120 485 34.5 33.9 37.9 11/3/20 88.8 83.9 84.3 88.0
8/5/20 478 284 27.9 356 11/4120 88.9 85.1 85.5 88.5
8/6/20 374 295 28.8 35.9 11/5/20 54.0 53.9 54.0 57.6
8/7120 40.0 324 31.7 38.9 11/6/20 61.1 60.8 60.8 58.7
8/10/20 50.1 33.1 32.7 401 11/9/20 420 449 450 421
8/11/20 34.6 274 27.0 34.1 1110220 | 21.7 18.6 185 134
8/13/20 428 234 229 291 111120 | 246 28.8 28.5 123
8/14/20 45.3 30.1 29.6 349 [ 1171220 | 260 32.2 31.6 15.0
8/17/20 36.9 328 326 357 [ 11/13/20 | 196 28.9 28.0 12.4
8/18/20 39.0 28.9 28.6 325 | 111620 | 166 256 254 113
8/19/20 435 36.6 36.3 400 [ 111720 | 145 254 24.9 114
8/20/20 48.9 43.0 426 450 | 11/18/20 83 194 18.6 82
8/21/20 53.6 436 431 450 | 11/19/20 91 186 175 76
8/24/20 44.0 34.7 344 38.5 | 11/20/20 67 142 13.0 4.9
8/25/20 47.0 34.7 344 374 | 11/23/20 44 8.3 78 25
8/26/20 41.0 33.3 33.0 359 11/24/20 76 10.8 10.1 3.5
8/27/20 40.0 30.7 30.3 348 | 11/25/20 47 9.2 8.4 24
8/28/20 46.2 32.0 315 36.0 11/26/20 4.1 7.2 6.3 1.8
8/31/20 48.0 34.0 33.8 412 | 1127720 3.8 6.5 56 17
9/1/20 45.0 355 354 423 | 11/30/20 6.0 95 9.0 32
912120 39.0 315 313 39.0 12/1120 40 9.0 8.1 23
9/3/20 420 326 324 403 1212120 4.0 89 76 23
/8120 50.0 37.9 38.1 46.4 12/3/20 3.0 6.3 5.1 14
9/9/20 50.5 39.7 39.8 468 12/4/20 14 36 26 09
9/10/20 49.0 40.0 401 473 12/8/20 07 16 12 05
9/11/20 471 438 43.9 51.0 12/9/20 06 11 08 04
9/14/20 52.7 45.0 454 54.1 12114720 07 0.0 0.1 05
9/15/20 50.0 371 374 481 12/15/20 06 0.0 0.0 04
9/16/20 45.3 335 33.7 446 | 12/16/20 05 0.0 0.0 03
9/17/20 465 38.4 38.5 485 | 12117720 04 0.0 0.0 03
9/18/20 484 37.2 37.2 476 | 12/18/20 03 0.0 0.0 03
9/21/20 51.0 418 419 544 | 1212120 | 136 0.7 0.9 15
9/22/20 53.1 471 47.2 58.9 12/22/20 29 1.2 1.5 0.9
9/23/20 57.0 52.4 52.5 634 | 12/23/20 46 20 2.1 1.0
9/24/20 72.0 63.8 64.0 748 12/24/20 1.2 0.5 0.5 0.6
9/25/20 752 65.7 65.9 756 | 12/25/20 06 0.1 0.1 03
9/28/20 64.0 51.7 51.9 62.9 | 12/28/20 03 0.0 0.0 03
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