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Using Genetic Programming to Find Technical Trading Rules on
Taiwan Stock Index

Student: Cheng-Shih Tsali Advisor: Dr. Chi-Cheng Jou

Institute of Electrical and Control Engineering
National Chiao-Tung University

Abstract

Recently, Genetic Programming has played major role on financial field. With its
flexibility, the merit of tree structure, Genetic Programming has unparalleled ability to solve
nonlinear problems, such as finding technical trading rules on stock markets.

In this thesis, technical indicators are introduced into Genetic Programming for the
purpose of expanding the search space. When finding technical trading rules on Taiwan stock
market, we use TAIEX as the most representative raw data and choose PROM, ROM, and RRR
as the fitness functions. In the progress toward, evolution, we try to avoid overfitting by
conditioning the selection pressure coefficient in'the selection scheme. When evolution is over,
RRR and model efficiency are usedito evaluate the performance of each technical trading rule
generated by Genetic Programming.. Considering the transaction cost, we find that most
technical trading rules derived from all of the fitness functions outperform the buy-and-hold
strategy.

First of all, when the evolution is led by PROM, the model efficiency of technical trading
rules we gain are more consistent than those generated by the other fitness functions. Second,
when the evolution is led by ROM, excess return adopted frequently in other research is not
suitable on Taiwan stock market. The last but not the least, when the revolution is led by RRR,
both the performance standard RRR and model efficiency show great consistence in each
applied period.

Keyword: Genetic Programming, TAIEX, technical trading rule
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loss,, =0 (3-18)
mgn, = mgn,, .-+ Win_

win, =0
loss, = mgn; o FMR,, (3-19)
mgn,; = mgn_ ., +10ss .

Bk - BHP RS Tk > FlEE § NW= ﬂi;—l T NL=X o T T3 e T a5 4

45%(3-20) ~ (3-21) 4777

k
AW L win, (3-20)
NW =
1 k
AL=—"> loss. 3-21
N2, (3-21)

PEHBFNRE BI+1 b hiEE L F A N (G224 T
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psell 41 (l_ tseII ) (3_22)
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& drd o e 310

431 2k wéi

Buy Date Pouy Sell Date Py FMR win or loss mgn
20010801 4354.52 20011205  4924.56 0.1225 12254  1122.54
20020701 4969.32 20020703  5047.82 0.0083 9.29 113183
20020722 5043.50 20020723  5159.23 0.0154 1740  1149.23
20020724 5039.48 20030122  4993.27  -0.0165 -18.97  1130.26
20030127 4972.59 20030128  5015.16 0.0011 124 113150
20030206 4833.58 20030418  4658.30  -0.0434 -49.10  1082.39
20030421 4648.12 20030530  4555.90  -0.0271 -29.33  1053.06
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% 32 PROM 52 %01 2 4n i 29k
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9 12 10 2 95.85 | -140.10°+ 678.25 0.1770 0.6782 0.8569 11.93
10 10 7 3 62.54 =16:73"-:-387.61 0.1932 0.3876 4.5867 6.82
11 10 4 6 63.81 =13:27 _.-475:59 0.0155 0.1756 2.1132 3.09
12 5 4 59.32 -20.88  213.10 0.0387 0.2131 1.7830 3.75
13 6 1 20.78 -20.02  104.64 0.0337 0.1046 1.7424 1.84
14 3 3 91.42 -7.03  253.16 0.0826 0.2532 5.8157 4.45
15 4 1 54.11 -18.59  197.85 0.0710 0.1978 3.5472 3.48
3 2 38.08 -6.61 101.01 0.0257 0.1010 4.0622 1.78
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140.75 -29.25  252.25 0.0240 0.2523 2.8750 4.44
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# al2 ts%FEDH L PROME 77V F 3% % 2 »xiy 300 S8k

NT NW NL AW AL NP PROM ROM RRR ME
1 18 10 8 23.88 -5.88  191.76 0.0996 0.1918 7.3264 6.41
2 13 8 5 14.90 -5.51 91.59 0.0371 0.0916 3.8485 3.06
3 6 3 3 10.89  -13.45 -7.69  -0.0498  -0.0077 -0.1152 -0.26
4 8 4 4 46.73 -19.63 108.42  -0.0243 0.1084 1.9518 3.63
5 10 3 7 29.18 -1691 -30.81 -0.1261  -0.0308 -0.6342 -1.03
6 9 3 6 29.74 -16.88 -12.06 -0.1049 -0.0121 -0.2435 -0.40
7 5 3 2 2517 -13.42 48.65 -0.0139 0.0487 1.2818 1.63
8 2 0 2 0.00 -8.12  -16.23 -0.0277  -0.0162 -0.9309 -0.54
9 3 2 1 50.68 -23.42 7794 -0.0171 0.0779 1.6642 2.61
10 3 1 2 12.27 -9.19 -6.12  -0.0314  -0.0061 -0.1695 -0.20
11 7 4 3 4216  -1597 120.70 0.0087 0.1207 2.0555 4.04
12 5 3 2 1945 -2331 11.74  -0.0549 0.0117 0.2322 0.39
13 4 3 1 20.29 -15.31 45,58  -0.0049 0.0456 1.4889 1.52
14 3 2 1 15.53 -8.34 22.7%°, -0.0076 0.0227 1.3608 0.76
15 2 2 0 29.63 0.00 59.26 0.0174 0.0593  29.6281* 1.98
16 7 4 3 2991 -16.45 70.29 | = -0.0180 0.0703 0.8823 2.35
17 2 1 1 75.64 -¥04 74.60+ -0.0021 0.0746  35.8434 2.49
18 2 1 1 118.42 -714477110.98  -0.0149 0.1110 7.4588 3.71
19 3 2 1 29.64 -18.98 4031 -0.0206 0.0403 1.0620 1.35
20 2 2 0 38.12 0.00 76.24 0.0223 0.0762 38.1196* 2.55
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# a.l3 HRIFEP L PROMETFE 3 %2 % 2 2t 3776 S8k

NT NW NL AW AL NP PROM ROM RRR ME
1 15 7 8 16.61 -6.43 64.84 0.0027 0.0648 1.7152 3.09
2 10 6 4 9.89 -4.89 39.81 0.0058 0.0398 2.2486 1.90
3 3 1 2 333 -3547 -6761 -0.1211 -0.0676 -0.4771 -3.23
4 5 1 4 14754  -13.89 91.98  -0.0833 0.0920 1.8224 4.39
5 6 1 5 798 -1052 -4463 -0.0761 -0.0446 -1.0106 -2.13
6 5 0 5 0.00 -1044  -5219 -0.0755  -0.0522 -1.1914 -2.49
7 4 4 0 6.18 0.00 24.71 0.0124 0.0247  12.3542* 1.18
8 2 2 0 77.15 0.00 154.30 0.0452 0.1543  77.1484* 7.36
9 2 1 1 50.61 -12.15 3846  -0.0243 0.0385 1.5830 1.83
10 2 0 2 0.00 -8.59 -17.19 -0.0293 -0.0172 -0.5245 -0.82
11 6 2 4 7043  -21.08 56.57  -0.0852 0.0566 0.6872 2.70
12 2 2 0 14.04 0.00 28.09 0.0082 0.0281 14.0442* 1.34
13 1 1 0 59.16 0.00 59.16 0.0000 0.0592 29.5814* 2.82
14 4 3 1 10.04 -6.70 28.42¢, -0.0007 0.0234 1.7472 112
15 1 1 0 23.45 0.00 23.45 0.0000 0.0235 11.7258* 1.12
16 2 0 2 0.00 -35.85:+-71.71 | =-0.1224  -0.0717 -0.5214 -3.42
17 2 2 0 57.08 000 114.16 0.0334 0.1142 57.0808* 5.45
18 2 0 2 0.00 -17.65777-356.31 -0.0603  -0.0353 -0.8648 -1.68
19 2 1 1 4550 -63.57 -18.06 -0.1271 -0.0181 -0.1421 -0.86
20 2 1 1 93.72  -47.66 46.07  -0.0953 0.0461 0.4833 2.20
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a2l AR 1L ROME 7 g iV 9 B2 % % »ui i &0 fdic
NT NW NL AW AL NP PROM ROM RRR ME
1 43 17 26 8781 -31.11 68395 01633 0.6839 20617  12.03
2 37 23 14 4826 -21.43  809.93  0.4983  0.8099  6.8754  14.25
3 33 16 17 10746 5201 83520  0.1909  0.8352  1.6491  14.69
4 33 20 13 67.12 4946  699.46  0.2210 0.6995  0.8036  12.31
5 30 12 18 14918 -4388 100043  0.2975 1.0004 15173  17.60
6 24 14 10 5351 -2463 502.83  0.2247 05028  3.2829 8.85
7 21 14 7 10776 -60.27 1086.80 05241  1.0868  1.1806  19.12
8 20 15 5 8007 -5841  909.05 0.4683  0.9091 14428 1599
9 19 8 11 17369 -26.02 110331 05257  1.1033  7.7358  19.41
10 19 14 5 109.88 -75.94 115869 05777  1.1587  1.6504  20.39
1 17 10 7 8786 -37.48 61623 02392 06162 21102  10.84
2 16 1.1 5 12925 -26.98 1286.86  0.7979  1.2869  10.3408  22.64
13 15 7 8 7448 20097186065 0.1068  0.3606  3.1680 6.35
14 15 6 9  75.04.% -18.47mmn284.00. 0.0448  0.2840  2.6437 5.00
15 14 5 9 12923 .-2865 | 38831 - 0.0134 0.3883  1.3141 6.83
16 13 5 8 11981 -21.12° 43011 - 0.1025  0.4301  3.5947 7.57
17 13 9 4 146967, -3945“1166.04  0.6468 1.1660  5.9694  20.52
18 11 5 6 12113 2658 744614  0.1102 04461  2.9297 7.85
19 10 6 4 11351 -3214 55252  0.2102 05525  4.2536 9.72
20 10 8 2 11559 -79.40 76591  0.3267 0.7659 17369  13.48




# a2.2 wEED I

ROM & 7% IV F 2 % % »oig 351 4¥c

NT NW NL AW AL NP PROM ROM RRR ME
1 21 10 11 39.20 -24.16 12625  -0.0778 0.1263 1.3921 4.22
2 20 12 8 2231 -17.28 129.41 0.0033 0.1294 2.1428 4.33
3 14 8 6 5466 -37.16 21431 -0.0313 0.2143 1.0742 7.17
4 17 7 10 36.79  -19.05 67.03  -0.0906 0.0670 0.9094 2.24
5 19 9 10 4345 -21.81 173.03 -0.0263 0.1730 1.8468 5.79
6 13 5 8 2841 -16.04 13.70  -0.0952 0.0137 0.1339 0.46
7 13 7 6 42,07 -17.36  190.28 0.0365 0.1903 3.6382 6.36
8 14 8 6 2042  -17.45 58.69  -0.0418 0.0587 1.0368 1.96
9 14 5 9 60.40 -40.19 -59.75 -0.3154  -0.0597 -0.3134 -2.00
10 8 6 2 68.17 -10.90 387.19 0.2048 0.3872  14.0254 12.95
11 15 7 8 48.21  -29.90 98.29  -0.1138 0.0983 0.4991 3.29
12 6 3 3 63.42 -38.05 76.09  -0.0997 0.0761 0.4261 2.54
13 8 4 4 36.27 :18.94 69:31 -0.0411 0.0693 1.2934 2.32
14 9 3 6 29.74+°-16.88 | <12.06;+ -0.1049 -0.0121 -0.2435 -0.40
15 5 3 2 74.25 . -14.88 193.00 0.0434 0.1930 5.3101 6.45
16 8 4 4 62.88. -20.70168.71 0.0016 0.1687 2.8805 5.64
17 14 5 9 68.08 « -24198 115.56.* -0.1116 0.1156 0.8608 3.86
18 8 4 4 62.96 -19.863  172.55 0.0070 0.1725 3.3491 5.77
19 10 5 5 4237 -21.06 106.57 -0.0353 0.1066 1.7975 3.56
20 3 3 0 38.96 0.00 116.87 0.0494 0.1169 58.4342* 391
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% a.2.3 fiplEY

ROM it {77 i F & i % 2 »%ie 7% 0 Sk

NT NW NL AW AL NP PROM ROM RRR ME
1 24 6 18 32.74 -19.83 -160.46  -0.3248 -0.1605 -1.0830 -7.66
2 12 1 11 26.48 -13.62 -123.34 -0.1950 -0.1233 -1.3816 -5.88
3 18 7 11 20.33  -15.59 -29.17  -0.1347  -0.0292 -0.2580 -1.39
4 13 5 8 22.65 -8.22 4744  -0.0265 0.0474 0.9975 2.26
5 25 8 17 23.21 -19.10 -139.07 -0.2835 -0.1391 -0.9387 -6.64
6 6 2 4 13.81 -4.98 7.68  -0.0218 0.0077 0.4120 0.37
7 7 1 6 798 -10.61 -55.67  -0.0896  -0.0557 -1.2755 -2.66
8 4 1 3 93.72  -14.40 50.52  -0.0681 0.0505 1.0966 241
9 10 4 6 4420 -19.36 60.63 -0.0752 0.0606 0.7756 2.89
10 2 1 1 15.72  -43.73 -28.01  -0.0875  -0.0280 -0.3203 -1.34
11 4 1 3 99.65 -66.87 -100.95 -0.3164 -0.1009 -0.3036 -4.82
12 12 3 9 26.26  -13.38 -41.60 -0.1272  -0.0416 -0.5322 -1.98
13 5 1 4 8434 -1313 31.84 -0.0788 0.0318 0.6677 1.52
14 5 0 5 0.00 . -10.44 -52.19*, -0.0755  -0.0522 -1.1914 -2.49
15 4 2 2 98.28. .-19.77 157.01" = -0.0099 0.1570 2.9369 7.49
16 5 1 4 11890 -13.54 64.73 | . -0.0813 0.0647 1.3153 3.09
17 5 3 2 33.71%,::-3343 34.28." -0.0714 0.0343 0.2903 1.64
18 4 1 3 11890 -1510 73.60 -0.0715 0.0736 1.4916 3.51
19 7 1 6 10426 -24.16 -40.72  -0.2042  -0.0407 -0.2480 -1.94
20 2 2 0 16.28 0.00 32.57 0.0095 0.0326 16.2829* 1.55
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# a3.1 Al RRRAE 7R 1 F B % % »0i 37 S8k

NW  NL AW AL NP PROM ROM RRR ME

18 17 20.52 -48.39  -453.15 -0.7397  -0.4531 -0.5771 -71.97

9 64.69 -18.50 286.25 0.0596 0.2863 2.6599 5.04

3 71.14 -16.61 377.04 0.1740 0.3770 4.4960 6.63

2 200.10 -109.82 180.56  -0.2577 0.1806 0.4116 3.18

7
6
3 4 76.57 -37.02 81.62  -0.1250 0.0816 0.3019 1.44
2
6

22 101.18 -27.15 9.75 -0.3655 0.0097 0.0572 0.17

16 18 60.79 -40.40 24549  -0.1691 0.2455 0.7213 4.32

14 23 65.53 -34.15 131.98  -0.2770 0.1320 0.3058 2.32

Ol | N]OJlO | B~A|]WIDN]|PF

14 20 77.08 -51.10 57.08 -0.4598 0.0571 0.1279 1.00

[
o

12 20 92.88 -3490 416,53  -0.0613 0.4165 1.2020 7.33

| ol
[N

6 22 84.68 -22.09 22.20 -0.2888 0.0222 0.1176 0.39

[N
N

17 30 59.39 -28.76 146.63  -0.2558 0.1466 0.5211 2.58

[ERN
w

18 16 68.64 -56192 324.77  -0.1941 0.3248 0.5605 571

H
~

5 1 29.65 -11.05 137.21 0.0599 0.1372 41381 241

I
(6]

15 17 59.65 -46.2% 109.25 - -0.3123 0.1092 0.1053 1.92

[N
(o]

13 21 55.06 -33.69 8.34 ' -0.3445 0.0083 0.0243 0.15

=
~

18 86.11 2991 150,60 -0.2198 0.1506 0.4111 2.65

[N
oo

[N
[(e]

7 73.66 -51.73 79.89  -0.2374 0.0799 0.2814 141

N
o

8
4 3 74.74 -28.41 213.75 0.0151 0.2137 1.4242 3.76
6
1

3 28940 -74.90 64.71  -0.3544 0.0647 0.1195 1.14




# a3.2 ok M RRREFI/F 14 F %% % % »i 306 So8c

NT NW NL AW AL NP PROM ROM RRR ME
1 16 10 6 19.59 -49.00 -98.14  -0.2801 -0.0981  -0.4446 -3.28
2 10 3 7 29.18 -16.91 -30.81  -0.1261  -0.0308 -0.6342 -1.03
3 2 1 1 12.27 -18.07 -5.80 -0.0361  -0.0058 -0.1604 -0.19
4 2 1 1 42.45 -37.53 492 -0.0751 0.0049 0.0655 0.16
5 2 1 1 11620 -159.40 -43.21  -0.3188 -0.0432  -0.1355 -1.44
6 14 7 7 47.43 -20.90 185.67 0.0049 0.1857 2.7852 6.21
7 29 10 19 48.07 -29.55 -80.85 -0.3617 -0.0809  -0.3549 -2.70
8 30 6 24 40.75 -25.05 -356.62 -0.5791 -0.3566 -2.7866  -11.93
9 14 6 8 46.21 -24.18 83.80 -0.0978 0.0838 0.9509 2.80
10 20 9 11 39.81 -25.07 82,57  -0.1200 0.0826 0.6232 2.76
11 15 6 9 70.81 -34.25 116.60  -0.1596 0.1166 0.6419 3.90
12 37 5 32 50.24 -16.04,,.,-262.06  -0.4651 -0.2621  -2.7733 -8.76
13 25 9 16 27.44 -39.59 15038652 = -0.6272  -0.3865  -1.0596  -12.93
14 13 7 6 31.59 -40.68 -22:95' = -0.2062 -0.0230 -0.0850 -0.77
15 25 9 16 56.11 25,12 103.11. -0.1657 0.1031 0.5719 3.45
16 14 7 7 59.12 2451 263.24 0.0499 0.2632 3.0326 8.80
17 22 9 13 41.57 -17.76 143.34  -0.0454 0.1433 2.0886 4.79
18 4 2 2 133.83 -32.21 203.26  -0.0316 0.2033 2.0279 6.80
19 10 5 5 29.34 -58.05 -143.58 -0.3390 -0.1436  -0.8048 -4.80
20 2 1 1 9241 -122.48 -30.07  -0.2450 -0.0301  -0.1227 -1.01




# a3.3 ARlEP 2 RRRIE 7 1 F %% % % »xi 3% Sk

NT NW NL AW AL NP PROM ROM RRR ME
1 18 10 8 2791  -31.83 2450  -0.1538 0.0245 0.0650 1.17
2 6 1 5 798 -10.52 -44.63 -0.0761 -0.0446  -1.0106 -2.13
3 1 0 1 0.00 -0.82 -0.82  -0.0016  -0.0008  -0.5000 -0.04
4 3 1 2 67.72 -9.07 49.58  -0.0310 0.0496 1.5406 2.37
5 4 2 2 7131  -23.47 95.69 -0.0384 0.0957 1.2613 4.57
6 22 5 17 30.16 -18.74 -167.81 -0.3125 -0.1678  -1.1327 -8.01
7 25 10 15 18.79 -23.09 -158.47 -0.3073 -0.1585 -0.7866 -7.56
8 22 8 14 21.99  -18.37 -81.22 -0.2121  -0.0812 -0.3801 -3.87
9 26 9 17 1458 -1484 -121.04 -0.2260 -0.1210  -1.4037 -5.77
10 19 7 12 26.29 _-12.43 3482 -0.0778 0.0348 0.5694 1.66
11 15 6 9 47.36% -26.91 42.02+ -0.1547 0.0420 0.2793 2.00
12 35 10 25 27.35 7 -13.68 -68.42 = -0.2233  -0.0684 -0.8631 -3.26
13 15 8 7 28.09 -50.58"-129.32/ = -0.3426  -0.1293  -0.4378 -6.17
14 9 7 2 13.44 ©. -29.84 34.40° -0.0433 0.0344 0.3449 1.64
15 16 7 9 32.08 -23:22 1558  -0.1389 0.0156 0.0800 0.74
16 26 8 18 3157 -2291 -159.88 -0.3464 -0.1599  -0.5498 -7.63
17 21 8 13 2056  -16.18 -45.80 -0.1623  -0.0458  -0.4658 -2.18
18 5 2 3 57.94 -32.40 18.69  -0.1194 0.0187 0.1674 0.89
19 9 4 5 50.01 -19.39 103.11  -0.0403 0.1031 1.4317 4.92
20 3 2 1 58.20  -46.00 70.40  -0.0579 0.0704 0.7653 3.36
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