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Table 1 Descriptive statistics of put warrants pricing errors
0.9393 -1.056 2 5.773 6 2179
pricing_error_ GARCH 1.22717 0.8339 0.405 5 3.8279 14
0.464 5 -1.166 9 5.075 6 155.643
1.004 7 -3.368 9 5.763 5 2179
pricing_error_BS 1.008 1 0.661 3 0.205 7 2.918 6 14
0.770 3 -4.892 6 4.882 4 155.643
0.090 9 0.000 0 1.991 2 2179
GARCH_option_price 0.016 3 0.0237 0.000 0 0.078 7 14
0.087 6 -0.062 5 1.958 7 155.643
0.623 5 0.000 0 6.406 7 2179
BS_formual_price 0.2359 0.291 2 0.000 0 0.958 2 14
0.5550 -0.7220 5.684 4 155.643
0.299 7 0.226 6 1.493 2 2179
moneyness 0.8615 0.238 0 0.487 3 1.3111 14
0.156 0 0.187 9 1.243 8 155.643
. pricing_error_GARCH . pricing_error_BS GARCH.BS ;
GARCH_option_price ~ BS_formual_price GARCH.BS , moneyness
? N
2.1
1
Fig. 1 Distribution of the put warrants pricing errors
2 7
Fig. 2 Pricing error smile PGP1. JTP1.
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Table 2 Statistics of independent variables
0.9550 —-1.0512 5.514 0 2179
( GARCH) 1.240 8 0.855 8 0.405 3 3.906 7 14
( diff_RF) 0.462 6 ~2.088 4 5.079 9 155. 643
0.064 8 -0.156 9 0.789 0 2179
0.020 3 0.009 7 0.002 7 0.038 6 14
( net_buy)
0.063 9 -0.1557 0.795 6 155. 643
0.000 4 0.000 2 0.004 5 2179
0. 000 5 0. 000 2 0. 000 2 0. 000 8 14
( spread)
0.000 4 —-0.000 1 0.004 1 155. 643
0. 008 3 0. 000 0 0.078 0 2179
( d 0 0.004 7 0.005 7 0. 000 3 0.020 2 14
spread_stoc 0.005 8 ~0.014 8 0.062 5 155. 643
0.749 2 -3.068 4 8.047 1 1951
0.057 1 0.102 7 -0.099 1 0.240 2 14
( IHB_warrant)
0.742 17 -3.202 4 8.127 6 139. 357
0.010 1 -0.038 1 0.079 9 2179
-0.001 4 0.001 3 -0.003 1 0. 000 8 14
( THB_warrant)
0.0100 -0.0372 0. 080 8 155. 643
0.209 3 0.000 0 1.000 0 2179
. 0.0459 0.047 5 0.000 0 0.1250 14
( dumy_issue)
0.204 3 -0.079 1 1.030 3 155. 643
0.648 6 18.603 0 21.647 17 2179
( ) 19.915 9 0.719 4 18. 603 0 21.539 7 14
( cummulatecreated) 0.048 3 19.742 5 20. 087 8 155. 643
0.299 7 0.226 6 1.493 2 2179
0.861 5 0.2380 0.487 3 1.3111 14
( moneyness)
0.156 0 0.1879 1.243 8 155. 643
0.003 7 0.993 8 1.019 0 2179
() 1.002 0 0.001 7 0.998 9 1.004 4 14
0.003 4 0.992 7 1.016 6 155.643
2.3.2
pricing_error, = B, + B,diff _RF, + B,spread,, + B;spread_stock, + B,IHB_warrant, +
BsIHB_stock, + Bsdumy_issue, + B;cummulate_created,;, + (19)
BsMoneyness,, + BgMoneynessi + B, t &,
&y = + N
IHB_stock :
pricing_error . (16)
dumy_issue :
diff _RF: PT/MA 1 0.
GARCH BS cummulate_created :
net_buy . . moneyness .
spread.: ( Bid-Ask Spread) .
spread_stock : A (17)  AR(1)
IHB_warrant :
(15) 3 Augmented



— 78 — 2016 5
Dickey Fuller  Fisher-Type 3
GARCH BS Table 3 Unit root test of panel data
P P
pricing_error_garch 104.971 8 0
pricing_error_bs 113.399 6 0
4 GARCH diff_RF 136.493 1 0
Hausman diff_RF _issuer 123.481 3 0
net_buy 391.790 0 0
spread 201.369 2 0
. spread_stock 205.655 1 0
diff_RF . 2. 3
IHB_warrant 358.832 2 0
THB_stock 277.654 6 0
1 cummulate created 246.764 4 0
2
2 3 R A 142.655 0 0
2
0.841 1 0.5359 R 0.917°6 Aaugmented DickeyFuller  Fisher-Type
0.089 2
4
Table 4 Results of panel data analysis
GARCH BS
1 2 3 1 2 3
kKK kKK Kkk Kkk
diff_RF 0.961 1 0.7820 0.988 1 0.930 6
(0.009 1) (0.012 2) (0.004 5) (0.007 1)
b 0.805 7*** 0.640 57 0.119 4 0.810 6** 0.733 6*** 0.035 5
e (0.045 0) (0.068 6) (0.116 4) (0.0452) (0.0717) (0.213 0)
i -21.7107 158.823 87 | 761.317 4™ | —43.356 7°** | 54.846 277" | 912.281 0***
sprea
s (11.378 7) (15.043 6) (20.113 2) (9.372 6) (13.996 2) (36.796 1)
0.444 2 —-5.258 6 | —21.461 6 0.738 7 -3.684 1™ | -43.119 8
spread_stock
(0.525 1) (0.836 1) (1.3621) (0.526 8) (0.889 6) (2.4919)
0.001 2 0.004 6
IHB_warrant
(0.004 1) (0.003 9)
-0.030 1 -0.068 2
IHB_stock
(0.286 7) (0.287 6)
. -0.000 0 0.0529** 0.051 5 -0.001 4 0.049 0" -0.007 9
dumy_issue
(0.013 4) (0.0197) (0.033 6) (0.013 4) (0.0207) (0.061 5)
0.063 6 0.2177" 0.609 77" 0.036 7 0.083 4 -0.2527
cummulatecreated
(0.060 6) (0.0925) (0.157 6) (0.060 5) (0.096 8) (0.288 4)
-0.078 0 -0.396 9™ | —1.764 9** -0.004 0 0.0370 0.741 6"
moneyness
’ (0.074 3) (0.108 0) (0.1809) (0.073 2) (0.111 2) (0.3309)
0.084 2 0.399 8 *** 1.245 17 0.043 4 0.176 6" 0.342 6
moneyness®
(0.052 4) (0.072 1) (0.1211) (0.0515) (0.074 4) (0.2215)
N 0.1550 6.692 67 -1.8780 0.249 9 8.370 6*** —-1.1612
(1.080 4) (1.5354) (2.613 2) (1.084 4) (1.606 6) (4.780 6)
-1.409 4 —10. 846 27 -8.834 5" -1.0280 -10.196 77 6.025 3
(1.700 7) (2.3926) (4.0870) (1.7025) (2.513 3) (7.477 0)
1951 2179 2179 1951 2179 2179
R 0.9399 0.841 1 0.5359 0.979 0 0.936 4 0.4353
R’ 0.9927 0.917 6 0.089 2 0.992 4 0.962 2 0.391 9
Hausman P 0.018 0 0.000 0 0.000 0 0.0000 0. 0000 0. 0000
5 GARCH diff_
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RF 0.977 17 .
0.6216 1% PT/MA
(14) PT/MA
5
Table 5 Partial R* and semipartial R
GARCH BS
P P
( partial R?) ( semipartial R?) ( partial R*) ( semipartial R?)
diff_RF 0.97717 0.621 6 0.000 0 0.984 7 0.8115 0.000 0
net_buy 0.1359 0.002 2 0.000 0 0.1342 0.002 0 0.000 0
spread 0.006 3 0.000 1 0.000 5 0.007 9 0.000 1 0.000 1
spread_stock 0.000 1 0.000 0 0.6253 0.004 1 0.000 1 0.004 9
IHB_warrant 0.000 1 0.000 0 0.720 1 0.000 2 0.000 0 0.578 6
IHB_stock 0.000 1 0.000 0 0.683 0 0.000 0 0.000 0 0.914 9
dumy_issue 0.000 1 0.000 0 0.7355 0.000 2 0.000 0 0.5719
cummulatecreated 0.001 9 0.000 0 0.055 1 0.003 5 0.000 0 0.009 1
moneyness 0.003 9 0.000 1 0.005 7 0.001 3 0.000 0 0.107 1
moneyness® 0.003 6 0.000 1 0.007 8 0.001 7 0.000 0 0.065 4
A 0.001 2 0.000 0 0.130 6 0.000 6 0.000 0 0.2915
3

Fig. 3 Time variations of pricing errors
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7
0.004 6
1
2 R 0.1010 0.087 5
0.992 7 0.917 6 0.939 9 0.841 1.
5 2
. 6
R2 Table 6 Results of panel data analysis after taking difference
GARCH BS
1 - 3 0.473 277 1.095 277
delta_diff_RF
5 (0.023 3) (0.049 8)
0.542 17 0.835 4 ***
N delta_net_buy
(0.0369) (0.078 8)
0.1359  0.002 2 1%
—120.796 8 | —=254.399 5**
delta_spread
(27.963 0) (59.796 7)
0.346 0 3.398 6
delta_spread_stock
(1.429 5) (3.057 0)
delta_IHB_warrant 0.024 9** 0.001 9
(0.008 3) (0.017 8)
-0.236 5 -0.178 0
delta_IHB_stock
(0.528 2) (1.129°5)
-0.711 4 3.865 4
A
(4.1947) (8.970 1)
-0.214 1 -0.774 8
delta_ cummulatecreated
(0.371 4) (0.794 3)
A " 0.501 3 2.4255°
elta_moneyness
4 2 (0.460 9) (0.985 5)
-0.199 5 -1.120 3"
delta_moneyness*
1 3 (0.238 4) (0.509 8)
5 -0.002 4 -0.001 2
0.0012  0.000 0 (0.0028) | (0.0060)
3
3 R? 0.220 3 0.212 0
R 0.527 9 0.537 2
1 937 1937
N N Hausman P 1.000 0 1.000 0
NN 1%5% 10%
N 3
diff_RF
?
6 7

0.176 7

0.167 2



dumy_issue

BS
GARCH
7
Table 7 Partial R* and semipartial R’ after taking difference
GARCH BS
( partial R?) ( semipartial R?) P ( partial R?) ( semipartial R?) P
Delta_diff_RF 0.176 7 0.167 2 0.000 0 0.200 9 0.198 0 0.000 0
Delta_net_buy 0.101 0 0.087 5 0.000 0 0.055 1 0.0459 0.000 0
Delta_spread 0.009 6 0.007 5 0.000 0 0.009 3 0.007 4 0.000 0
Delta_spread_stock 0.000 0 0.000 0 0.808 8 0.000 6 0.000 5 0.266 4
Delta_IHB_warrant 0.004 6 0.003 6 0.002 7 0.000 0 0.000 0 0.913 1
Delta_IHB_stock 0.000 1 0.000 1 0.654 3 0.000 0 0.000 0 0.874 8
Delta_dumy_issue 0.000 0 0.000 0 0.865 3 0.000 1 0.000 1 0. 666 6
Delta_cummulatecreated 0.000 2 0.000 1 0.564 3 0.000 5 0.000 4 0.329 4
Delta_moneyness 0.000 6 0.000 5 0.276 9 0.003 1 0.002 5 0.013 9
Delta_moneyness* 0.000 4 0.000 3 0.402 8 0.002 5 0.002 0 0.028 1
AA 0.176 7 0.167 2 0.000 0 0.200 9 0.198 0 0.000 0
. 6
(14) N
t 8 9 4, 5
t -1 diff RF

0.4538 0.2885
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0.0086 0.0030 diff _RF
0. 453 8
0.0446 0.2885
0.016 2 4, 5
0.0672 0.0439
10, 11 6. 7
.diff_RF N 0.0118 0.007 3
6. 7
2.3.2
8 ( )
Table 8 Results of panel data analysis ( No reference pricing update)
GARCH BS
1 2 3 1 2 3
1.165 5 1.300 77 1.021 5*** 1.054 7%
diff_RF
(0.056 1) (0.059 6) (0.012 1) (0.013 0)
b 0.643 77 0.1577 0.1194 0.642 67 0.1550 0.0355
net_bwy
(0.105 6) (0.105 4) (0.116 4) (0.105 8) (0.105 6) (0.2130)
J 780.442 3% | 724,153 2% | 761.317 47 | 782.929 9*** | 722.919 6™** | 912.281 0***
sprea
(18.808 2) (18.287 3) (20.113 2) (18.888 8) (18.387 5) (36.796 1)
—12.697 2% | —14. 478 7% | =21.461 6™ | —13.009 3*** | —14.614 0™ | -43.119 §***
spread_stock
(1.1916) (1.2739) (1.362 1) (1.198 1) (1.2839) (2.4919)
—0.124 4% —-0.125 2%
IHB_warrant
(0.009 0) (0.009 0)
1.8056* % 1.8424%%
IHB_stock
(0.671 2) (0.6725)
0.069 4" 0.096 9** 0.0515 0.064 8" 0.091 6" -0.007 9
dumy_issue
(0.0315) (0.0305) (0.033 6) (0.0315) (0.030 5) (0.061 5)
0.292 6" 0.2835" 0.609 7 *** 0.357 1" 0.392 4** -0.2527
cummulatecreated
(0.142 8) (0.1435) (0.157 6) (0.1419) (0.143 2) (0.288 4)
—-2.755 0*** -3.010 5*** —1.764 9% | —2.669 5% | -2.912 1™ 0.741 6"
moneyness
(0.179 6) (0.173 4) (0.1809) (0.176 6) (0.170 1) (0.3309)
1.546 37 1.695 17 1.245 17 1.519 5*** 1.659 4*** 0.342 6
moneyness®
(0.121 8) (0.1115) (0.121 1) (0. 121 5) (0.111 0) (0.2215)
-5.061 3" -4.247717 -1.878 0 -4.550 5 -3.838 8 -1.1612
A
(2.5500) (2.368 1) (2.613 2) (2.5445) (2.3700) (4.780 6)
1.088 3 0.5625 -8.834 5" -0.734 3 -2.0279 6.0253
(4.037 6) (3.724 8) (4.0870) (3.989 0) (3.707 6) (7.477 0)
1951 2179 2179 1 951 2179 2179
R? 0.133 0 0.140 3 0.089 2 0.001 8 0.0115 0.3919
R? 0.669 4 0.6199 0.5359 0.884 7 0.8613 0.4353
Hausman P 0.022 6 0.000 3 0.000 0 0.068 5 0.003 6 0.000 0
. kkk *%k
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Table 9 Partial R* and semipartial R?( No reference pricing update)
GARCH BS
P P
( partial R?) ( semipartial R?) ( partial R?) ( semipartial R?)
diff_RF _issue 0.453 8 0.288 5 0. 000 0O 0.501 1 0.4130 0. 000 0
net_buy 0. 008 6 0.003 0 0. 000 0 0.001 5 0. 000 6 0.091 5
spread 0.104 8 0.040 6 0. 000 0O 0.087 0 0.039 2 0. 000 0O
spread_stock 0.1856 0.079 1 0. 000 0O 0.1852 0.093 5 0. 000 0O
IHB_warrant 0.0150 0.005 3 0. 000 0O 0.016 7 0.007 0 0. 000 0O
IHB_stock 0. 000 3 0. 000 1 0.465 4 0. 000 4 0. 000 1 0.404 2
dumy_issue 0. 009 0 0.003 1 0. 000 0 0.002 9 0.001 2 0.016 8
cummulatecreated 0.044 6 0.016 2 0.000 0 0.047 5 0.020 5 0.000 0
moneyness 0.099 0 0.038 1 0. 000 0 0.0537 0.023 4 0. 000 0O
moneyness® 0. 069 2 0.025 8 0. 000 0O 0.029 7 0.012 6 0. 000 0O
A 0.0153 0.005 4 0.000 0 0.0322 0.0137 0.000 0
10 ( )
Table 10  Results of panel data analysis after taking difference ( No reference pricing update)
GARCH BS
. 1.036 277 2.460 17
delta_diff_RF
(0.031 8) (0.065 2)
0.372 877 0.444 27
delta_net_buy
(0.0317) (0.064 9)
-18.203 1 -17.969 8
delta_spread
(24.198 4) (49.604 0)
-0.616 2 1.1250
delta_spread_stock
(1.2655) (2.594 1)
0.035 377 0.026 6
delta_IHB_warrant
(0.007 4) (0.015 1)
0.216 5 0.892 3
delta_IHB_stock
(0.467 6) (0.958 5)
-4.507 7 -5.0722
AA
(3.713 1) (7.6115)
0.197 3 0.206 8
delta_ cummulatecreated
(0.329 1) (0.674 5)
0.058 9 1.400 9
delta_moneyness
(0.407 5) (0.8352)
0.010 4 -0.634 8
delta_moneyness®
(0.2108) (0.4321)
-0.003 7 -0.004 2
(0.002 5) (0.005 1)
R 0.389 8 0.433 1
R 0.5100 0.507 6
1937 1 937
Hausman P 0.990 6 0.998 5

LKk

1% .
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1 ( )
Table 11 Partial R? and semipartial R? after taking difference
( No reference pricing update)
GARCH BS
( partial R?) ( semipartial R?) P ( partial R?) ( semipartial R?) i

Delta_diff RF _issue 0.355 1 0.3359 0.000 0 0.424 8 0.418 6 0.000 0
Delta_net_buy 0.067 2 0.043 9 0.000 0 0.023 7 0.013 8 0.000 0
Delta_spread 0.000 3 0.000 2 0.452 0 0.000 1 0.000 0 0.717 2
Delta_spread_stock 0.000 1 0.000 1 0.626 4 0.000 1 0.000 1 0.664 6
Delta_IHB_warrant 0.011 8 0.007 3 0.000 0 0.001 6 0.000 9 0.078 3
Delta_IHB_stock 0.000 1 0.000 1 0.643 3 0.000 4 0.000 3 0.352 0
Delta_dumy_issue 0.000 8 0.000 5 0.224 9 0.000 2 0.000 1 0.505 2
Delta_cummulatecreated 0.000 2 0.000 1 0.548 8 0.000 0 0.000 0 0.759 2
Delta_moneyness 0.000 0 0.000 0 0.885 1 0.001 5 0.000 8 0.093 7
Delta_moneyness® 0.000 0 0.000 0 0.960 5 0.001 1 0.000 6 0.142 0
AX 0.355 1 0.3359 0.000 0 0.424 8 0.418 6 0.000 0
1)

2)
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Systematic overvaluation mechanism of put warrants: Speculation or issuing
mechanism?

MA Wenie' > LU Lei*

1. School of Finance Shanghai University of Finance and Economics Shanghai 200433  China;

2. Shanghai Key Laboratory of Financial Information Technology Shanghai University of Finance and Econom—
ics  Shanghai 200433  China;

3. Guanghua School of Management Peking University Beijing 100871 China

Abstract: This paper empirically examines the pricing errors of Chinese put warrants and finds that put war—
rants are systematically overvalued. Using high frequency data the paper in vestigates the reasons of systemat—
ic over valuation according to prospect theory and resell option theory. The results show that the speculation
behavior of individual investors caused by short selling constrain and heterogeneous belief is one of the most
important reasons leading to the overvaluation of put warrants. However the weakness of Chinese warrants’
issuing mechanism also plays a very important role in explaining the overvaluation of put warrants. The issue
cost which can be regarded as the reference price of issuers has significant effects on the market price of put
warrants and can well explain both the levels and variations of the pricing errors of put warrants. The mecha—
nism that only a few qualified security companies are permitted to create warrants and the fact that the exercise
prices of newly issued warrants cannot be adjusted according to underlying stock prices make put warrants an
instrument of speculation. In sum the synergism of speculation behaviors and the weakness of the issuing
mechanism lead to persistent systematic over valuation of put warrants.

Key words: warrants; pricing errors; prospect theory; resell option; heterogeneous belief; issuing mechanism



