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V D vσ

ρ

 

 

 

25 01 3 01

23

 

23 10 15

4

4 3  

 

23  

      ( ) ( ) 

01 1997/8/20  1997/9/4 1998/9/3 2200  36.05 133.5 

02 1997/8/21  1997/9/4 1998/9/3 2200  11.34 42.00 

03 1997/9/19  1997/10/22 1998/10/21 2000  30.04 98.50 

03 1997/12/9  1997/12/19 1998/12/18 2000  16.42 69.00 

01 1997/12/16  1998/1/5 1999/1/4 2000  22.72 77.00 

01 1997/12/23  1998/1/8 1999/1/7 2000  22.61 78.50 

01 1998/1/6  1998/2/7 1999/2/6 2000  16.44 68.50 

01 1998/1/21  1998/2/12 1999/2/11 2000  14.88 59.50 

04 1998/2/4  1998/2/21 1999/2/20 2000  25.97 90.50 

                   
3  
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01 1998/2/11  1998/2/26 1999/2/25 2000  36.42 134.50 

01 1998/2/17  1998/3/5 1999/3/4 2000  29.43 109.00 

05 1998/3/4  1998/3/16 1999/3/15 2000  10.82 45.10 

01 1998/3/4  1998/3/19 1999/3/18 2000  25.81 91.00 

02 1998/4/9  1998/4/23 1999/4/22 2500  8.41 35.80 

03 1998/6/15  1998/6/30 1999/6/29 4500  7.05 29.40 

04 1998/7/8  1998/7/23 1999/7/22 2000  18.68 70.50 

02 1998/12/17  1999/1/5 2000/1/4 2404  8.32 28.90 

05 1999/3/31  1999/4/14 2000/4/13 2000  9.35 49.20 

03 1999/4/1  1999/4/17 2000/4/16 2000  11.28 39.20 

02 1999/6/5  1999/6/23 2000/6/22 1300  18.40 69.50 

03 1999/6/8  1999/6/25 2000/6/24 1300  16.00 61.50 

02 1999/6/11  1999/6/25 2000/6/24 2000  10.25 41.80 

04 1999/7/21  1999/8/3 2000/8/2 1000  31.20 122.50 

 

250

250

 

01 157.9

03 54.3 102.5

02 1.8573 01 1.7637

01 1.2717 04 05 1.2896 1.4781  
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1999

05

twA-2 twA-3

04 0.6113 01 0.5676

02 0.0157 0.4194  

 

 

  
V  D  

V/D 
 

01 N.A. 19,439,719 11,021,952 1.7637 0.4115 

02 N.A. 23,109,512 14,211,983 1.6261 0.3771 

03 N.A. 23,109,512 14,211,983 1.6261 0.4417 

04 N.A. 22,675,974 14,143,116 1.6033 0.6113 

01 N.A. 40,980,294 30,959,682 1.3237 0.2886 

02 N.A. 29,115,236 17,915,135 1.6252 0.2876 

03 N.A. 47,962,690 37,094,573 1.293 0.3201 

05 twA-2 54,750,351 40,322,381 1.3578 0.525 

01 N.A. 51,501,533 35,708,870 1.4423 0.5676 

01 N.A. 27,972,064 21,995,680 1.2717 0.561 

02 twA-3 24,249,978 13,056,293 1.8573 0.4603 

02 twA-3 32,790,642 18,649,351 1.7583 0.4107 

03 twA-3 32,790,642 18,649,351 1.7583 0.4797 

04 twA-3 44,170,017 29,615,725 1.4914 0.4163 

01 N.A. 29,115,236 17,915,135 1.6252 0.4465 

01 N.A. 51,501,533 35,708,870 1.4423 0.5573 

01 N.A. 35,541,291 29,007,237 1.2253 0.514 

01 N.A. 54,576,339 41,245,594 1.3232 0.4465 

02 N.A. 55,510,755 42,203,994 1.3153 0.0157 

03 twA-3 56,461,607 42,877,443 1.3168 0.4911 

03 N.A. 20,052,655 14,620,072 1.3716 0.1981 

04 N.A. 24,621,551 19,092,228 1.2896 0.4534 

05 N.A. 24,621,551 19,092,228 1.2896 0.3647 

 -- 35,940,030 25,187,777 1.4781 0.4194 
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Black & Scholes  

         

S<K  272 -0.0163 -0.0479 -0.0323 -0.0314 0.0069 

S=K  0      501 01 

S>K  0      

S<K  249 -0.0132 -0.0209 -0.0184 -0.0180 0.0020 

S=K  15 -0.0210 -0.0217 -0.0213 -0.0213 0.0002 502 02 

S>K  8 -0.0217 -0.0220 -0.0218 -0.0218 0.0001 

S<K  251 -0.0326 -0.0521 -0.0440 -0.0441 0.0050 

S=K  10 -0.0525 -0.0535 -0.0527 -0.0528 0.0004 503 03 

S>K  10 -0.0538 -0.0563 -0.0553 -0.0551 0.0008 

S<K  270 0.0000 -0.2000 -0.0485 -0.0445 0.0245 

S=K  0      504 03 

S>K  0      

S<K  180 -0.0052 -0.0180 -0.0077 -0.0093 0.0034 

S=K  9 -0.0183 -0.0194 -0.0192 -0.0191 0.0004 505 01 

S>K  80 -0.0196 -0.0261 -0.0206 -0.0213 0.0018 

S<K  173 -0.0224 -0.0378 -0.0304 -0.0307 0.0031 

S=K  3 -0.0380 -0.0396 -0.0396 -0.0391 0.0009 506 01 

S>K  92 -0.0399 -0.0519 -0.0450 -0.0453 0.0024 

S<K  271 -0.0092 -0.0342 -0.0201 -0.0217 0.0060 

S=K  4 -0.0346 -0.0350 -0.0346 -0.0347 0.0002 507 01 

S>K  0      

S<K  235 -0.0021 -0.0123 -0.0062 -0.0070 0.0025 

S=K  14 -0.0125 -0.0132 -0.0127 -0.0127 0.0003 508 01 

S>K  26 -0.0134 -0.0154 -0.0136 -0.0137 0.0004 

S<K  226 -0.0252 -0.0470 -0.0337 -0.0353 0.0051 
509 04 

S=K  31 -0.0472 -0.0483 -0.0479 -0.0478 0.0003 
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  S>K  11 -0.0492 -0.0534 -0.0503 -0.0507 0.0014 

S<K  268 -0.0050 -0.0138 -0.0100 -0.0097 0.0016 

S=K  0      510 01 

S>K  0      

S<K  268 -0.0014 -0.0155 -0.0048 -0.0071 0.0042 

S=K  0      511 01 

S>K  0      

S<K  266 -0.0255 -0.0692 -0.0434 -0.0461 0.0114 

S=K  2 -0.0703 -0.0710 -0.0707 -0.0707 0.0004 512 05 

S>K  0      

S<K  268 -0.0028 -0.0201 -0.0063 -0.0079 0.0043 

S=K  0      513 01 

S>K  0      

S<K  268 -0.0028 -0.0231 -0.0141 -0.0141 0.0042 

S=K  0      514 02 

S>K  0      

S<K  259 -0.0050 -0.0194 -0.0125 -0.0122 0.0032 

S=K  4 -0.0199 -0.0202 -0.0201 -0.0201 0.0001 515 03 

S>K  4 -0.0206 -0.0213 -0.0208 -0.0209 0.0003 

S<K  157 -0.0049 -0.0080 -0.0066 -0.0065 0.0008 

S=K  27 -0.0081 -0.0086 -0.0084 -0.0083 0.0001 516 04 

S>K  82 -0.0088 -0.0260 -0.0194 -0.0173 0.0061 

S<K  63 -0.1071 -0.1079 -0.1074 -0.1075 0.0002 

S=K  20 -0.1079 -0.1080 -0.1079 -0.1079 0.0000 518 02 

S>K  182 -0.1080 -0.1090 -0.1083 -0.1083 0.0002 

S<K  19 -0.0163 -0.0224 -0.0179 -0.0188 0.0020 

S=K  26 -0.0231 -0.0245 -0.0238 -0.0239 0.0004 519 05 

S>K  220 -0.0250 -0.0450 -0.0301 -0.0327 0.0065 

S<K  35 -0.0228 -0.0271 -0.0264 -0.0261 0.0010 

S=K  20 -0.0272 -0.0284 -0.0278 -0.0278 0.0004 521 03 

S>K  210 -0.0288 -0.0585 -0.0431 -0.0445 0.0082 

S<K  10 -0.0068 -0.0076 -0.0074 -0.0073 0.0003 524 02 

S=K  7 -0.0078 -0.0079 -0.0079 -0.0078 0.0001 
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  S>K  243 -0.0081 -0.0176 -0.0139 -0.0128 0.0028 

S<K  48 -0.0042 -0.0053 -0.0050 -0.0049 0.0003 

S=K  32 -0.0054 -0.0057 -0.0056 -0.0056 0.0001 525 03 

S>K  186 -0.0058 -0.0110 -0.0081 -0.0081 0.0016 

S<K  21 -0.0056 -0.0070 -0.0063 -0.0064 0.0005 

S=K  4 -0.0070 -0.0075 -0.0074 -0.0073 0.0002 526 02 

S>K  241 -0.0075 -0.0188 -0.0149 -0.0140 0.0030 

S<K  9 -0.0176 -0.0212 -0.0187 -0.0191 0.0014 

S=K  1 -0.0230 -0.0230 -0.0230 -0.0230 NAa 530 04 

S>K  256 -0.0233 -0.0385 -0.0288 -0.0302 0.0044 

a:

 

 

 

       

01 271 -26.82 -100.00 -91.44 -87.07 15.25 

02 271 -40.00 -100.00 -58.28 -67.39 19.83 

03 270 -1.87 -98.53 -39.89 -41.70 19.91 

03 270 -26.39 -100.00 -46.55 -59.69 26.97 

01 268 26.22 -100.00 -12.67 -18.40 24.57 

01 267 21.16 -31.98 -5.75 -4.48 9.42 

01 275 -31.69 -100.00 -70.61 -70.12 18.65 

01 274 -16.84 -100.00 -62.56 -63.00 20.03 

04 267 102.59 -35.28 -4.71 -3.97 14.40 

01 267 804.20 -72.69 7.01 6.42 50.84 

01 267 -17.99 -100.00 -48.03 -53.87 21.19 

05 267 -21.19 -100.00 -50.94 -57.13 24.88 

01 267 -5.61 -100.00 -55.89 -55.01 23.59 

02 267 -22.24 -100.00 -66.06 -70.43 20.60 

03 266 14.52 -98.50 -47.60 -49.83 22.68 

04 265 23.69 -33.10 -5.48 -5.09 13.52 

02 264 8.43 -81.63 -16.55 -27.08 22.88 

05 264 9.43 -40.44 -3.35 -9.16 11.60 
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03 264 4.82 -32.09 -6.71 -9.22 9.18 

02 266 -8.31 -50.92 -26.55 -28.65 7.15 

03 266 9.81 -43.67 -9.72 -12.08 12.16 

02 266 8.43 -37.16 -2.82 -6.29 9.50 

04 266 7.52 -55.56 -3.35 -7.39 10.72 

 

02

10% 10.9%

05 7.07%

7.10% 01

0.7%

Black and Scholes

1%-10% Black 

and Scholes  

01

01 87.07%

02 70.43% 01 70.12% 04 3.97%

01 4.48%

 

-100% deep 

out-of-the-money 0

0.05

-100% 01

0.1

0.9042 804.2%
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Black & Scholes

misprice ratio

 

 

1. MPRi Black & Scholes

Black & Scholes  

2. Number of Issued Warrant, iNW

 

3. Equity to Asset Ratio, iEA

 

4. Debt to Asset Ratio, iDAR

 

 

iiii DARaEAaNWaaMPR 3210 +++=  6  

 

1.
K

KS −
Moneyness, iM 2001
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2001

 

2.
365

�VÉ
Time to Maturity, iT

 

3.
s—Ê

�¬Œð— Turnover Ratio, iTR 2001

 

4. Underlying Assets Turnover Ratio, IUATR

 

 

iiiii UATRTRTMMPR 43210 βββββ ++++=  7  

B&S

 



 281

 

B&S  

  p-value 

 -0.0853*** 0.0000 

 -0.0003* 0.0520 

 0.1065*** 0.0039 

 0.0173 0.2139 
* 10% *** 1%  

 
 

 

  p-value 

 -0.1549 0.2351 

 -0.0163*** 0.0000 

 0.3319 0.3968 

 -0.1736 0.2513 
*** 1%  

 

 

 
 

 

 

  p-value 

 2.1170** 0.0350 

 -0.2927** 0.0126 

 -3.4280** 0.0155 

 0.8735 0.6215 

 -1.3433 0.6669 
* 10% ** 5%  
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Valuation of Covered Warrant with 

Credit Risk 
 

Li-Chuan Chou* Shen-Yuan Chen** Chau-Chen Yang*** 

 

Abstract 

There is no sufficient margin settlement mechanics for prevailing covered 

warrant in Taiwan, thus the credit risk of warrant issuer must be considered when 

investors evaluate the price of covered warrant. This paper applies Klein’s 1996  

vulnerable option valuation model to empircially study the difference among the 

theoretical value of vulnerable warrant, Black & Scholes option price and the 

market price of warrant by using the domestic warrant data. Furthermore, this 

paper also analyzes the impacts of main variables on the price of vulnerable 

warrant through sensitivity analysis. 

 

 

 

 

 

 

 

Keyword: warrant, option, vulnerable warrant, credit risk, default risk 

                   
*  Department of International Business, National Taipei College of Business 
**  Graduate Institute of Finance, National Chiao Tung University 
*** Graduate Institute of Finance, National Taiwan University 


