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ABSTRACT

The most evidences indicate the price effect from issuing options (or warrants) on
the underlying stocks Harris & Gurel, 1986; Conrad, 1989; Detemple & Jorion,
1990; Stucki & Wasserfallen, 1994; Chan & Wei, 2001 . And Watt, Yadav and
Draper (1992) also point out that the option complements the stock. It could deduce
a conclusion from the character of complements help each other, that the
phenomenon of multiple-listed warrants on the same underlying stocks in Taiwan
might impact the return of warrants one after another.

This paper studies the phenomenon of multiple-listed warrants on the same
underlying stocks that has been in TAIEX. For the purpose of hedging needs, all of
the securities corporations who issue multiple-listed warrants create the variation
percentage of cumulative hedge volumes, which could impact the return of the
warrants. The samples of this paper are the warrants that have now been executed
nearly three years. The assumption is that dealers trade (hold) the warrants and
underlying stocks for hedging needs by the principle of the enlarged or reduced
value of Delta. By this assumption, the variation percentage of cumulative hedge
volumes have been calculated day by day, use as a measuring variable, is added to
two models of one-way and two-way GARCH (1,1). For reducing model errors, the
residual from those models have been tested. The conclusions are that the variation
percentage of cumulative hedge volumes impact significantly on the return of the
warrants almost 80% samples from one-way GARCH model; and almost 70%
samples from two-may GARCH model. The greater parts of the coefficients of those
measuring variables appear that the effects change strongly (positive) into weakly
(negative) by the sequence of issuing multiple-listed warrants on the same
underlying stocks. These results suggest that investors to trade warrants might
reference the effect of the variation percentage of cumulative hedge volumes on the
return of the warrants.

Key Words: Warrants; Multiple-Listed; Variation Percentage of Cumulative Hedge
Volumes; GARCH Model
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2003 07 22
2003 09 19

2003 10 30

A 10 GARCH(1,1)

AO Al A2 A3 BO Bl B2 Q10 2
10

05 -0.1237 1.6798 0.7831 45.7826 0.6273 0.2558 0.7824 18.0510 5.6435

03 -0.1068 2.0187 0.4541 32.2887 0.0451 0.1654 0.8844 12.4060 5.1911

05 -0.0490 2.0349 0.5186 30.9576 0.1570 0.1393 0.8870 13.2470  9.3862

03 -0.1453 1.9971 0.4700 31.2731 0.0740 0.1847 0.8635 9.0533 6.0039

10 -0.3359 1.9544 0.7189 22.4430 4.9577 0.9919 0.3061 11.8060 8.9905

04 -0.0523 2.1318 0.4094 21.2635 0.3900 0.1680 0.8706 12.3470 4.2220

11 -0.9671 1.9605 -0.2083 14.1782 0.5000 0.2677 0.7971 9.1276  8.7899

14 -1.2751 2.4685 -0.0131 11.4410 1.9147 0.2021 0.8326 13.0220 8.6482

24 -0.0051 0.0271 0.1594 -0.0135 -0.0661 0.2704 0.8296 10.3140 6.2059

09 -1.4871 0.3268 -0.2412 -7.1634 1.1643 0.1821 0.8631 11.7050 6.6081

10% 5%
B 4 GARCH(1,1)
AO Al A2 A3 BO Bl B2 Qlo Q2
10

07 -0.3590 1.9220 0.3195 11.6030 1.7398 0.4341 0.6673 11.6550  3.5273

10 -0.8776 2.0177 0.1418 0.6924  3.5840 0.3160 0.6743 13.2350 9.4677

03 -1.2891 2.1175 -0.1681 0.0991 7.9607 0.4594 0.5456 9.4958 3.2368
07 -1.2962 2.2295 -0.5528 0.3701 0.2549 0.1383 0.8916 13.1660 3.1019

10% 5%

C 6 GARCH(1,1)

AO Al A2 A3 BO B1 B2 Q 2

10 10

03 -0.5766 2.1744 -0.0492 12.4513 1.8604 0.2061 0.7259 5.9362 6.5501
06 -0.6682 2.4146 -0.4017 4.9787 4.8784 0.2805 0.7250 5.4498 8.1581

02 -0.8845 2.5529 -0.3188 1.3521 3.0244 0.8102 0.4279 11.8100 4.9149

11 -1.4150 1.0068 -0.5455 0.0161 7.8614 0.3227 0.5769 10.5640  5.0350

10 -1.3075 1.8800 -0.7236 2.4334 6.4512 0.3839 0.6376 14.0310 7.2334

08 -0.0051 0.0271 0.1594 -0.0135 -0.0661 0.2704 0.8296 10.3140 6.2059

10% 5 %



D 7 GARCH(1,1)

A0 Al A2 A3 BO B1 B2 Q. Q2
07 0.0852  1.5748  0.0786  38.4208  2.2637 0.2810  0.4862  11.0260  3.1536
10  -0.0641  2.2686  0.0035  16.0812  0.5610 0.2355  0.8182  11.1400  4.6269
11 -0.2103  2.2278  -0.1163  7.5240  0.7333  0.3405  0.7442  14.0270  3.7231
05 -1.0192 -0.3330  0.2924  -0.3898  3.0079 0.2491  0.7718 8.7375  3.8194
07 -0.7751  2.1487 -0.6712  9.3760 10.1566 0.1753  0.2371 4.3741  5.8840
10  -1.5707  2.5178  0.4591 21.7885  3.8698 0.5112  0.5759 6.5320  11.6270
16 -1.4343  2.8841 -0.0107 10.2249  0.8607 0.2839  0.7755 9.5154  3.2157

10% 5%

E 6 GARCH(1,1)

A0 Al A2 A3 BO B1 B2 Q. Q2
03 -0.0857  1.8204 -0.0291 30.7246  1.7934 0.1243  0.8186 8.1367  3.2100
02 01687  1.2904  0.0038  43.8578 56482 0.1721  0.5140 4.8060  5.8602
09 0.2785  1.7646  0.0026  27.0430  0.2695 0.2575  0.8295  10.8290  6.1313
17 -0.4503  1.7488  -0.4473  19.0905  1.3697 0.1815  0.8388 3.1349  6.1107
15 -2.4460  2.0582  -0.5536  4.1768  10.5024 0.4551  0.0167 2.9392  2.2931
11 -1.2698 -0.2742 -0.6896  0.1720 13.9058 0.4539  0.5250 4.7332  4.8929

10% 5 %

F 8 GARCH(1,1)

A0 Al A2 A3 BO B1 B2 Q. 2
05 -0.3353  1.9604  0.4342  26.6516  3.6036 0.1276  0.6431 6.2003  5.1354
08 -0.0737  0.7143  -0.8032  -8.2989  3.3219 0.2812  0.7254  11.2830  3.4552
05 -0.9027 -0.1104  0.0069  3.5597  7.4659  0.4718  0.5867 7.6529  4.2338
03 -0.6441  1.6550  0.1724  16.5914  0.3251 0.2750  0.7962  11.5990  8.7239
12 -0.3836  1.6672  -0.0841  9.9047  2.1446 0.4896  0.6444  13.3410 4.4648
03 -1.5371  1.0247  -0.0002  13.8282 10.4447 0.1216  0.1443  18.7710 2.1795
05 -1.3467  1.7911 -0.1710  2.2874  1.8512 0.2327  0.7745  13.7090  8.4595
04 -1.1994 1.3512 -0.3360 -0.6531  1.7362 0.3401  0.7003  12.6140 5.8483

10% 5 %
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10 GARCH(1,1)
Cil D1 C2 D2 C3 D3 F11 G22 H11 122 111 Gl1 H22 F22
05 21732 0.9092 0.5172 0.1838 18.5571 15,5150 0.2482 0.0228 0.7660 0.9309 -0.6547 0.5148 -0.0112 0.0176
03 1.8694 0.9760 0.7661 0.3296 40.1518 115974 0.3434 0.1175 0.6749 0.0263 -0.6203  0.1660 0.0594 -0.0027
05 2.0197 1.0238 0.4516 0.2043 15.8374  3.4540 0.1681 0.2517 0.8522 0.3229 -0.1200 0.1537 -0.0100 0.0137
03 2.1330 1.1215 0.6011 0.2526 27.9528 3.1506 0.5336 0.3146 0.3450 0.3855 -0.2280 0.4572 0.0009 -0.0007
10 1.9981 1.0639 0.6050 0.3238 13.4353 2.8348 0.5760 0.2348 0.4106 0.4230 -0.3866  0.2623 -0.0008  0.0002
04 2.0773 1.0243 0.4561 0.2448 21.2475 3.5896 0.5245 0.4710 0.4372 0.3428 -0.2638 0.4414 -0.0001 0.0001
11 1.8404 0.9549 -0.0449 0.1746 9.5706 2.3702 0.3142 -0.0008  0.4801 0.7426 -0.3075 -0.2219 0.0002 0.0010
14 2.5528 0.9427 0.3651 0.2774 10.1188 3.0593 0.4910 0.3861 -0.0544  0.0306 -0.1808 0.5798 0.0001 -0.0001
24 0.2240 0.8987 2.3183 0.1968 -0.9964  1.2541 0.0547 0.0913 0.2085 0.3486 -0.1464  0.0497 0.1099 0.0003
09 0.0246 0.8287 -0.3348 0.1126 -3.4629  1.1557 0.5149 0.5318 0.5634 -0.0067  0.0855 -0.5020 -0.0000 0.0064
10 % 5%
4 GARCH(1,1)
Cil D1 C2 D2 C3 D3 F11 G22 H11 122 111 Gl1 H22 F22
07 2.2761 0.8834 0.1530 -0.0636  0.0423 1.2971 0.1641 0.2191 0.2043 0.2240 0.0622 0.6995 -0.0004 0.0011
10 2.0043 0.8362 0.2011 -0.0083  0.4522 0.7898 0.2743 0.2216 0.7054 0.4529 -0.1802 0.6540 0.0002 -0.0003
03 2.2305 1.0127 -0.0431 -0.0232 0.1020 0.0622 0.4224 0.1839 0.6124 0.7003 -0.3877  0.4980 0.0000 -0.0001
07 1.6811 0.9498 -0.0965 -0.1471 0.5743 0.0273 0.2974 0.2302 0.7521 0.0000 -0.0525 0.6871 0.0010 -0.0000
10% 5%
6 GARCH(1,1)
Cl D1 Cc2 D2 C3 D3 F11 G22 H11 122 111 G11 H22 F22
03 1.9512 0.9525 0.2915 0.1473 16.7624 7.9738 0.3642 0.0775 0.2669 -0.0264 0.7114 -0.3045 0.0278 -0.0050
06 2.3880 1.1637 -0.4130 -0.0806 4.0613 1.4089 0.4217 -0.0019 0.2398 0.7660 0.3070 0.5073 -0.0001 0.0025
02 25541 1.0902 -0.4686 -0.0666 1.6134 1.5811 0.7631 0.0092 0.3719 0.0883 -0.1390 0.0784 0.0014 0.0006
11 2.0475 1.1319 -0.4412 0.0158 3.0334 1.5300 0.4474 -0.0005 0.0374 0.0034 0.6725 0.4967 -0.0018 0.0015
10 2.0512 1.0510 -0.8371  0.0509 3.5141 2.0897 0.7738 -0.0012  0.6280 0.1462 -0.5357 -0.0429 -0.0000 0.0035
08 3.2472 1.1883 -0.7967 0.0776 2.9289 1.2301 0.0948 0.0221 0.0412 0.0477 -0.0007 0.0035 0.0019 -0.0006
10% 5%
7 GARCH(1,1)
Cl D1 c2 D2 C3 D3 Fl11 G22 H11 122 111 Gl1 H22 F22
07 1.5024 0.8663 0.1226 0.0410 35.8554 20.9055 0.3692 0.0786 0.0922 -0.0094 0.3074 -0.0402 0.0158 0.0014
10 2.0567 1.1421 0.0715 -0.0912 14.179%6 1.0674 1.0918 0.0021 0.2438 0.0089 -0.1070  0.0143 -0.0001 0.0003
11 2.0994 1.1848 -0.0800 -0.0622 4.4240 0.4939 0.4733 0.0069 0.5735 0.9526 -0.4584 0.1754 -0.0002 0.0002
05 -0.3693 1.1721 0.3234 -0.0980 0.2020 0.5583 0.3395 0.0664 0.7147 0.7819 -0.3034 -0.2650 0.0002 -0.0002
07 1.9842 1.2257 -0.6680 -0.0789 10.1373 0.5269 0.8245 0.1346 0.1353 0.2089 0.7247 0.1947 -0.0000 0.0000
10 2.7071 0.9456 0.1484 -0.0433 157647 2.9091 0.6521 0.0467 0.5029 0.8827 -0.4104 0.1463 -0.0032 0.0043
16 3.3146 1.0808 -0.3597  0.0056 -3.3690 1.1832 0.2722 0.1158 0.7485 0.7262 0.1246 -0.2433 -0.0005 0.0007
10% 5%



319

6 GARCH(1,1)
C1 D1 C2 D2 C3 D3 F11 G22 H11 122 111 G11 H22 F22
03 16343 06909 -0.1322 00261 327214 170387 01100 00981 -0.0212 06998 03215 -0.0846 -0.1334 0.0162
02 12094 05814 00584 00478 422824 25148 0.1138 00439 07675 03915 -0.6863 -0.0177/ -0.0011 0.0151
09 21547 0.8994 02596 01484 138471 114082 09006 -0.0080 05558 01325 -0.3425 -0.3811 -0.0024 0.0191
17 19024 06393 -00476 02682 158098 87624 05826 00241 04806 08520 -0.2104 -0.3514 -0.0009 -0.0002
15 23310 09201 -04780 03393 23850 35184 05693 03637 00209 00717 -0.0122 02440 00001  -0.0008
11 -0.2658 10278 -0.6911 02840 02084 20601 04414 00680 04988 05337 04335 -0.3537 -0.0004 0.0016

10% 5%

8 GARCH(1,1)
[ D1 C2 D2 C3 D3 F11 G22 H11 122 111 G11 H22 F22
05 1.8800 0.7416 04637 0.0250 256649 105390 03385 02483 05477 02583 -0.4138 04814 -0.0086 0.0061
08 1.0264 07942 -08950 -0.1014 -185455 37290 01250 00267 02351 -00099 01600 02313 00100 -0.0012
05 -0.2097 08957 00091 -0.1041 40945 13586 0.6391 00499 04269 07136 00984 03187 00017  -0.0009
03 21916 09762 00995 -0.1504 64803 02960 09181 00008 03414 08117 -0.3122 00684 -0.0002 -0.0004
12 19422 08974 00785 -0.1031 37692 04242 04864 00417 06461 07724 -05868 -0.4037 00001 -0.0001
03 13088 08350 01071 -01132 103595 08341 01510 00714 03083 05538 -0.2550 0.8059 00012  -0.0001
05 18555 08455 -06838 -00831 13749 05773 06136 01261 02454 00812 -0.1337 -00729 -0.0001 -0.0001
04 13163 08230 -02557 -0.0558 -11753 05429 03582 01344 06692 02376 -05892 -0.3318 -0.0006 -0.0000

10%

5%
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