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Abstract

This was a study of warrant valvation.
The objective of this study was to use the family
of the Black & Scholes models ( FBSM ) to
determnine the values of the warrants in the
banking and finance and securities sectors in the
Stock Exchange of Thailand ( SET ). The FBSM
consisted of the three main models : the Original
Black & Scholes ( OBSM ), the Dilution Black
& Scholes ( DBSM ) and the Modified Black &
Scholes ({ MBSM ). Eighteen warrants in these
two sectors were selected. FBSM calculated and
market values were compared ~ The mean
percentage crror { MPE ), the mean absolute
percentage error { MAPE ) and the mean squares
error ( MSE ) were employed to evaluate the
performance of those three Black & Scholes
models.

The study found that the OBSM with
volatility using the 330 daily closing prices of the
underlying stocks and the time dcpal::tsit interest
rates under MPE and MAPE criteria gave the
best prediction of warrant prices compared with

their market prices.
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(5) Value of warrant
N N N+YM
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5. 3BAuliumiion (Research Designs
_and Methods)
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< - a ‘ ‘ g [
ﬂmiﬁ_z_uam\':'aqaqmmmﬁﬁmwaumnnmﬁ(‘hading Day)¥8arjusiin)(Stock)
sarludhaypaasgns'(Warrant)
a at l;ﬂ o ot ﬂ'q
il Smnaniunii
A 1w A v |4 v e P 1 1
R Sedendn | msdevnfu | Yedeludidny | amdevivly
Fendnn3nd(Stock) L, . R -
niwd mily wapdnd | AueasEns
(Trading Day) {Trading Day)
L vitniSurundonind suamy difia DS 1280 DS-W 568
[t -
2. Uitiniuqunamind 18avia S1ia EFS 793 EFS-W 390
s a3inidunuudaningd ey Hifa FAS 888 FAS-W 54
4.15Eiduay 1ensute fifia FIN1 1278 FIN 1-W 434
s.uSuundnning Sie diiia GF 1287 GF-W 492
6.'unﬁ'nﬁunuqnqunﬁwlﬁaﬂizmﬂ"ln IFCT 1289 IFCT-W 493
703 mRunundnmindifefniu mifia KK 1288 KK-W 184
suitmidupmdnnindsund Sifia NFS 1289 NFS-W 55
p.u3Emduyumdn3ndisAn fiia NPAT 268 NPAT-W 64
10.5:1A15HASEY DA NTB 1233 NTB-W 495
1L.uSsmSuundmivdiendu S1fin PRIME 814 PRIME-W %10
12.5uA1susInals ing Siia SCIB 1222 SCIB-W 322
13.u3smRuundonindedsn diin SDF 1190 SDF-W 90
14535 miquuannindientise §rin S-ONE 1288 S-ONE-W. 88
15. 03 S mananndisddada Siia SPL 491 SPL-W 204
16.5WmInans Ine Sifa TFB 1030 TFB-W |. 3822
1703 imdunughudia Giia UNITED 1226 UNITED-W 259
18.3EmiRunundanindaeadanin fifn]  WALL 501 WALL-W 56
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5 e 3 or ar  ar oy =, . a o '
maf 3 uimeﬁ'm]namﬂu-umvmﬁumsmmﬂnniﬂﬂummmm hunudinss Black&Scholes

. 91yl 87 A7
Tudfauaas |  Juiea R r T L P
Anaas NUFUATIFIAMND AUNDON | WHELUATITY ¥ ADNILUY
fng neiiou i | aenidie .
s Fawie way
{.DS-W 12/29/1993 5 AN > 1272411993 5 58900 | 5.8900
SRR R  12/24/1939 5 5.8900
LEFS-W 08/22/1994 5 |msgnle s 08/08/1994 5 9.1780 | 91780
5. DIMITAUATIEN *** | 08/08/1994 5 9.1780
3.FAS-W 01/12/1996 4 MINNALAY F*= 08/29/1996 5 8.8640 | g.91350
, mydTasdgy = 01729/1996] * 5 8.9630
LFIN-W | 06/09/1994 s |meiionana = | 06/13/1994] 5 8.688 | 8834 .
' 5.OINTAUATIZN *++ 06/13/1994] 5 8.688
TOE. *+* 06/29/1994 5 8.98
5. GFR-W 03/09/1994 5 msUsziunsnadg == | 03/24/1994 7 6.69 6.69
A 5.oIMITEAUNTIZE e+ | 032471994 7 6.69
6. IFCT-W 03/29/1994 4 mydszahunsnaag *=* | 03/24/199%4 7 6.69 6.69
. £OIMTAARTIZE *=* 03/24/1994] 7 6.69
7. KK-W 07/05/1995 5 M7t 1Agida qx=s 07/24/1995 5 9.34 9.34
8 NFS-W 01/11/1996 41 |[MSNNTiAY v 01/29/1996 5 8864 | 89135
mall Insiden == 01/29/1996 5 8.963
‘9.NPAT-W 12/27/1995 43 |5.0InsaunsIsee: 12/14/1995 6 9.374 0.374
10.NTB-W 05/25/1995 4 myUszihunsvade x=* | 03/24/1994 7 6.69 6.69
£.0IAITAAATIZH 0302471994 7 6.69
11.PRIME-W | 05/29/1995 5 [myTaid we= 05/16/1995 5 1015 | 10.1125
’ MTNANIAY =+ 05/16/1995 5 10.075
12.5CIB-W 12/09/1994 5 MSNNALAYA £** - 12/01/1994 5 8.8 8.3
13.SDF-W 11/17/1995 5 MIMAfiAYA *=* 11/20/1995 5 9.45 9.45
5.0IMTAUATIEN *** 11/28/1995 5 9.45
14.S-ONE-W | 11/21/1995 5 MINWHEYA == 11/20/1995 5 9.45 9.45
F.OMWNTAUATIEN *** 11/28/1995 5 9.45 0.45
15.SPLW 060071995 | 5, NISNIRIFY q** 06/20/1995 4 9.65 9.65
16.TFB-W 12/09/1994 [\ 5 .njsmlaﬁmu i | 12/01/1994 5 8.8 8.8
17.UNITED-W | 03/13/1995 Ts |mamaiile dee © 03/20/1995 5 88125 | 88125
18 WALL-W | 01/11/1996 3 PITMITIEY S>> 01/29/1996 5 8.864 | 89135
mst Insideu | 01/29/1996 5 8.963
Fnea N 1,ea oade,ue na;q'lwuriuﬁn.ﬁ.ns,wﬁ’aqﬁm,ﬁ.m;qmw,ﬁ.nﬁni'l‘nu,ﬁ. Inowise,

F.UMIUAST, .S Ny, Lea T3

are n'imnqmiﬂmti‘luﬁmﬂs siunazsumsuralszma insdhnnomadouuazdunuswiiu
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' v * ¥
I19H4. werasdasiaenideuesiuninsigua(Goverment Bond),sasnoniledurneeumive
»
(Saving Deposit)nzonTaenibuiiued /5291 (Time Deposit)

(Percent per annum)

1993 1994 1995 1996
Jan.
1. Government Securities : |
Government bonds 4/ 10.75 1075 10.75 1075
2. Deposits : 1/ ?
2.1 Saving deposits 5 5.00 5.00-6.00 5.00 |
(-) (-) (-) (-
2.2 Time deposits :
2.2.1 less than 3 months - - - -
2.2.2 3 months to less than 6 months 6.50-7.00 8.75-10.00 10.00-12.50 10.50-12.00 *
C-) (-) (-) C-)
2.2.3 6 months to less than 12 months 7 8.25-10.00 9.75-11.00 10.25-11.00
(-) (- (-) (-)
224 12 months 7 8.25-10.25 9.75-12.00 10.25-11.00
(- (- - -
225 12 months to less than 2 years 7 8.25-10.25 9.75-12.00 10.25-11.00
(-) (- (- (-
2.2.6. 2yea.rsa.ndovqr (-) (-) (-) (-
Source BOT

As offered by four big commercial banks and figures in parentheses show ceiling rates.

Borrowing rates are averages of those offered by 12 companies and loan rates are averages
of those quoted by 18 companics whereas figures in parentheses are ceiling rates,

Since September 17, 1990,the average repurchase rate has been 7-days maturity,

Interest rate reported is that on government bonds of-the latest issue.

(After May 1990, no new government bonds have been issued)
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o . i « ar e " <
mj'Jgnj_uﬁﬂgﬂ'm'l_mlﬂuqmummgmnn‘if'rl'lﬁ'mnmaﬁ'lmmam’mﬁmmmuvmﬁ’uﬁ“lumu (Volatility Of Stock)

VOLATILITY OF STOCK

Stock

Interval of Volatility

DS

30.398

31.454

30.913

36.569

49.796

50.031

48.836

EFS

40.859

36.854

-~
/

33.942

33.801

43.811

43.579

42,706

. FAS

41.589

38.891

40.978

37.628

)\1.487

49.926

49.988

48.674

FIN1

25261

28.395

30.020

28.498

31.571

39.929

35.818

41.449

44.511

43.476

GF

36.410

34.890

35.320

32.862

35.821

39.467

44.529

44.218

44.650

44.433

45.912

45.223

IFCT

30.753

38.739

38.034

35.737

34.149

33.692

37.600

38.158

37.901

37.899

38.622

39.506

39.205

31.954

35.060

45.212

40.903

43.660

45.379

48.128

54.214

54.036

53.324

53.602

52.335

50.973

32077

31.993

32.847

30.475

34,089

35.136

37.571

43.727

43.502

44.909

45.637

44.678

43.794

37424

47.095

43.874

39.553

39.434

39.914

42.143

42.864

42.526

42.185

42.243

42.008

41.130

26.325

39.582

35.907

32.356

31.725

38.902

38.130

37.087

36.717

35.769

36.352

36.494

35.932

30.139

37.991

39.530

37.610

39.508

42.678

47.488

52.088

52.045

51.570

51.015

51.249

50.237

24.011

27.267

26.175

24.886

24.783

26.395

27.236

28.629

28.540

28.837

28.416

28.546

28.580

30.830

41911

40.019

36.638

38.079

57.195

56.803

57912

57.463

56.273

56.665

55.618

54.525

33.048

37.083

34.506

37.306

38.787

42.895

45.525

46.029

47.090

48.123

47.734

47.647

41.751

37.407

44.012

39.531

41.654

44.135

48465

50.374

49.936

50.248

48.778

70,381

67.946

21.461

24.046

21.756

19.845

20.010

19.970

20.056

20.483

20.465

20,837

20.981

21.0717

21.165

20.211

27.677

35.901

34.146

36.583

43.619

45.646

49,454

49.198

48.180

47.880

46.606

45.485

WALL

26.007

31.399

33415

-31.664

34.452

39.885

42.798

48.862

48.616

48.560

48.101

47.849

46.965
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ppasuaanImlisauunAT§ el &0 nmadmrsdarHonsuumuyoadunsng (Volatility Of Equity)

VOLATILITY OF EQUITY
—
Stock Interval of Volatility
Ds | 28.602] 27768 | 31.0287 | 29.6084 | 32.318 | 37.7831 | 40.062 | 53.0452] 53.364 | 54.129 53.631 | 52.7231 | 52.133
EFS 38 | 35.111 | 37.4162 34.1885| 33.738 | 37.3433 | 39.602 [44.5894| 44.503 [ 44.57 | 44.733 | 44.3173 ] 44.115
FAS 1 36.439 [#DIv/0t| #DIV/0! | #DIV/0! | #DIV/M! | #DIV/0! [#DIV/0!| #DIV/O! [#DIV/O! #DIV/0! | #DIV/0!| #DIV/0! | #DIV/C
FIN1 |23.541] 27.943 | 29.3835 28:1347| 31.128 1 33.6763 | 34.621 | 41.1405| 41.076 | 42.332 | 45.443 | 45.4094 44.735
GF |30.222] 30.004 | 33.0065 | 31.6736| 31.796 | 36.8709 | 38.355 | 43.0871{ 42.991 | 43.709 43.667 | 45.1163 | 44.867
FCT |21.725| 32.766 | 337778 | 33.9642| 32.184 | 31.8127| 34.937 | 37.113 | 36.93 | 36.481 37.644 | 37.849 | 38.27%
KK 26.49 36’.‘231 417319 | 41.0016 | 41.176 | 45.5933 |#DIV/0!| #DIV/01 | #DIV/0! | #DIV/0! $DIV/01| #DIV/0! | #DIV/:
NES | 32.253 | #prv/ol| #DIv/0! | #DIV/01 | #DIV/0! | #DIV/0! |#DIV/0I| #DIV/0! | #DIV/0!| #DIV/01 #DIV/0! #DIV/0! | #DIV/f
NPAT | 37.236] 41.194 | #DIV/01 | 4DIV/0! | #DIV/0! | #DIV/0! |#DIV/0!) #DIV/0! | #DIV/01) #DIV/0! #DIV/01| #DIV/0! | #DIV)
NTB |26.367| 36323 | 34.94 |31.8805] 30.271 | 35.8702 | 37.741 | 37.4857| 37.215 | 36.106 | 36.622 36.4498 | 36.38)
e ST
PRIME | 24245 | 31.555 | 38.4436 | 37.5659| 36.512 | 41.0803 |#DIV/0!| #DIV/0!| #DIV/0l #DIV/OL #DIV/0! | #DIV/01 | #DIV/
i ‘ ' \
sciB | 21.97 | 26.682 | 25.2732 | 24.7934| 23.951 | 24.5975 | 25.974 | 28.3884 | 28.326 28,885 | 28.471 | #DIV/0! | #4DIV}
SDE | 393771 34.043 | 41.3663 | #DIV/0! | #DIV/0!| #DIV/0! [#DIV/0!| #DIV/0! | #DIV/0!| #DIV/0! #DIV/0! #DIV—IOI. #DIV}
S-ONE | 30.071| 31.4 |#DIv/01]|#DIv/0t{#DIV/01| #DIV/0! [#DIV/0!| #DIV/0! | #DIV/0! #DIV/0! | #DIV/0! | #DIV/0! | #DIV,
SPL | 34.669 34.876 423026 | 39.3642| 39.947 | 42.6666 |#DIV/0!| #DIV/0! [#DIV/0! | #DIV/01| #DIV/0! .#DIVI(H)‘I. #D;V;
TER |23.507| 23.839 | 22.2735 | 20.5099| 19.343 | 20.2322 | 20.015 | 20.7039 | 20.646 | 20.989 21.305 | #DIV/0! | #DIV;
UNITED| 28.097 | 26.934 | 36.1501 | 34.5348 | 36.922 | 45.1272| 47.689 | 51.1915| 50.889 |#DIV/0!(#DIV/0! #DIV/O! | #DIV,
WALL | 24.391 [#DIv/01] #DIV/0! | #DIV/0! | #DIV/0!| #DIV/0! |#DIV/OL #DIV/0! | #DIV/0! #DIV/0!| #DIV/01| #DIV/0! | #DIV,

a
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2534 | 245
2585 | 247
2536 245
2537 245
2538 e 246
e 5 7 o 245.6
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Shares

Securities DS EFS FAS FIN1 GF
Authorized Capital :Baht | 8,150,000,000 | 1,313,956,670 | 620,000,000 5,400,000,000 | 1,656,000,
Paid-up Capital :Baht 2560,626,050 | 1,046,432,640 [500,000,000} 4,138;,874,300 | 1,385,006

~
Dividend Payment Policy About 50% Abont 50% About 50% About 50% About 50
Warrant Symbol : DS-W EFS-W FAS-W FIN1-W GF-W
1D@616.41:15.75W
TPO Price :Condition* 1D@10000+50W| @48.75,10C:3W 5CI1W@0 | 55CI1D@100+10W | 1D@1000-
@48.75
 No. of Warrant Issued :
12,000,000 15,750,000 10,000,000 24,000,000 5,000,0(
Units
| Maturity :Years 5 5 4 5 5
Exercise Price :Baht 89.87 98.74 75 135.99 86.05
Exercise Ratio : 1: 3.62000 1. 1.60018 11 1: 2.75019 1. 2.34
Exercise Period:Every....
] 3 6 3 3
Month
Issued Date : 29 Oct 1993 18 May 1994 17 Oct 1995 16 Mar 1994 29 Dec 1
Listing Date : 29 Dec 1993 22 Ang 1994 12 Jan 1996 09 Jun 1994 29 Mar 1
Commnion Shared Reserved
. 58,048,800 26,366,073 10,000,000 74,597,119 20,4994
for exercised: Shares
Total Exercised Warrants :
0 0 0 70 0

* D=Debenture, C=01d Common Share, NC=New Common Share, W=Warrant
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Securities IFCT KK NFS NPAT NTB
“ithorized Capital :Baht | 7,000,000,000 | 936,000,000 |3,274,598,550 | 1,283,000,000 | 2,400,000,000
id-up Capital :Baht 5,447,168,860 | 756,182,410 |2,542,053,850|1,080,000,000 | 1,204,102,440
: ;
vidend Payment Policy | Appropiate Rate| About 60% About 60% About 40% About 60%
.arrant Symbol : IFCT-W KK-W NFS-W NPAT-W NTB-W
() Price :Condition* 1D@1000+30W 10C+1W 1C:SNC+1W 8CIW@15 8CIINC@38+2W
. of Warn'mt Issued :
60,000,000 7,513,972 63,081,871° | 18,000,000 | 24,060,000.00
its
«turity :Years ) 4 5 4.1 4.3 4
sreise Price {Baht 57 102 100 130 47.98
reise Ratio : 1. 1.18846 1.1 11 . 1.1 1. 1,04217
Teise Period:E'very....
: 8 3 3 6 6
-ath
~ued Date : 17 Dec 1998 30 Mar 1995 11-Jan-98 27-Dec-95 20 Dec 1993
Sting Date : 29 Mar 1894 05 Jul 1995 11 Jan 1996 15-Dec-99 25 Mar 1994
‘mmon Shared Reserved _
71,216,497 8,681,051 59,836,200 | 20,300,000 23,760,857
exercised: Shares
«al Exercised Warrants :
76,658 0 246 0 0
ages

<Debenture, C=01d Common Share, NC=New Common Share, W=Warrant
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Securities PRIME SCIB SDF SPL S-ONE
Authorized Capital :Baht 700,000,000 9,000,000,000 621,250,000 -| 1,595,000,000 1,382,000,000
Paid-up Capital :Baht 600,000,000 6,010,000,000 | 532,500,000 | 1,347,094,820 903,762,430

About 40%0f
Dividend Payment Policy About 50% Appropiate Rate Abocut 70% About 50%
' Out Come .
Warrant Symbol : PRIME-W SCIB-W SDF-W SPL-W S-ONE-W
4CINCHIW )
|TPO Price :Condition* 6C:1W@15 1D@680:40W@8 2CANC@20+1W | 6C:1W@10
. : / =40 .
i .
No. of Warrant Issued : )
10,000,000.00 1 120,000,000.00 | 8,875,000 22,427,366 15,000,000
Units ’
7
Maturity :Years 5 5 5 5 5
Exercise Price. :Baht 156.33 26 50 45 300.63
- p‘;
Exercise Ratio': 1:'1 1: 1 I: 1 I: 1 -1: 1.01454
Exercise' Period:Every....
6 3 6 3 6
Month
Issued Date : 31 Jan 1995 15 Oct 1994 31 Aug.1995 1 Jun 1993 - 16:Sep 1995 :;
Listing Date : 29 May 1995 09 Dec 1994 17 Nov 1995. 07-Jun-95 21 Nov 1995
Common Shared Reserved ) -
. 10,000,000 120,000,000 8,875,000 22,500,000 14,984,277
for exercised: Shares )
Total Exercised Warrants : .
0 0 0 0 15,499
Shares | !

* D=Debenture, C=0ld Common Share, NC=New Common Sharc,LW=Warrm}t '
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Securities TFB UNITED WALL
- [Authorized Capital :Baht 10,000,000,000 507,000,000 545,000,000
Paid-up Capital :Baht 8,000,600,000 390,000,000 400,374,000
Dividend Payment Policy About 35-50% About 50% About 50%
Warrant Symbol : TFB-W UNITED-W WALL-W
1D@1000:15W@21,
IPO Price :Condition* 1D@1000:10W@40 4clw@l10
; Puplic@21
No. of Warrant Issued ;Units 75,000,000 9,100,000 4,792,804
N .
Maturity -Years 5 5 3
Exercise Price :Baht 188 88 187
Exercise Ratio : 1|1 1D 1 - 11
Exercise Period:Every...Month 3 s 3
Issued Date : 30 Sep 1994 15 Nov 1994 1 Jan 1996
Listing Date 09 Det 1994 18 Mar 1995 11 Jan 1096
{Common Shared Reserved for
75,000,000 9,100,000 5,005,862,
exercised. Shares .
= -
Total Exercised Warrants :Shares 0 0 o

* D=Debenture, C=0ld Common Share, NC=New Common Share, W=Warrant
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B /
Average Dividend Yield

1

2534

2536

/m'ﬁ‘u 247

e
nde'5 Y

11 w.A. 2535 2537 2538
i , Average 2- 4| Average 5
Forannsing .
years years
DS 3334723215 | 2.852851699 | 2.568477538 | 2.675608091 | 11.28221054 4.542774217
EFS 0 0 1.636877613 | 1.508124117 | 3.113397008 | 2.086132913
FAS 0 1.975681052 | 2.577770357 | 11.6214869 | 5.839608313 | 5.503636655
FIN1 4,566614309 | 2.569800503 | 2.136777595 | 2.706126313 | 2.506135427 2.897090829
! ’ . : . .
GF 3208696856 | 3300655768 | 3.765684563 | 3.558951483 | 6.282793906 4,025156515
I . [
“IFCT 4.763477699 { 3.667608321 | 2.270963223 | 2.742526351 | 2.065296798 3.101974478
KK 1.589924453 | 1.837488868 | 5.033366588 | 9.35851815 | 4.337883596 4,431436331
NFS 3.240491226 | 2.734414671 \3.851503484 7.055829187 |-4.354084721 3.240491226
NPAT 0 0 0 0 1.704048679
NTB 7.663647869 | 6.818112034 | 4.152835726 | 3.172125982 | 3.968125376 5.154969397
—_— \ X
PRIME 0 5.299776929 | 5.459553603 | 12.04974748 | 9.044121559 | 7.963299891
SCIB 2.500329659 | 2.208844869 | 1.835120014 | 1.968198634 | 2.40444504 2.185187643
SDF 3.864451497 | 3.107173554 | 3.529025823 | 1.945183101 | 6.132518036 3.715870402
S-ONE 5.469592501 | 3.552385737 | 2.419800454 | 5.107765564 | 3.850959702 4.030100792
SPL 0 o 0 8.38873787 | 3.459876317 | 5.924307094
TFB 6.646090954 | 4.990596574 | 3.094328052 | 2.766290158 | 3.9160858056 4.282678309
- i {
UNITED | 1.013630527 | 2.852121832 | 4.080498297 | 3.199888304 | 4.08190877 3.045609546
WALL 0 0 0 4.328429638 | 5.170388878

4.749409258
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A lumssuas luusudiassvewdazudnning

4 o o « | Average Dividend | State El'lterprisev Saving Deposit ] e
¥oNanmIng . Time Deposit(%)
Yield(%) Bond(%) (%)
DS 4.5428 5.89 5 7
EFS 2.0861 0.178 5 8.25
FAS 5.5036 8.9135 5 10.25
FIN1 2.8971 8.834 5 8.25
GF 4.0252 6.69 5 825 /
IFCT 3,102 6.69 5 8.25
KK 44314 934 - 5 9.75 1
f|
NFS 3.2405 8.9135 5 10.25
N f
NPAT 1.704 9.374 5 L 975
NTB 5.155 6.69 . 5 825
PRIME 7.9633 10.1125 5 9.75
SCIB 2.1852 8.8 5 8.25
SDF 31,7159 9.45 5 9.75
S-ONE 410801 9.45 5 9.75
1 ; x
SPL 5.9243 9.65 / 5 9.75
TFB 42827 8.8 5 8.25
UNITED 3.0456 8.8125 5 9.75
WALL 47494 9.9135- 5 1025
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(tUu$10840riginal Black & Scholes,Original Black & Scholes*Dilutionlia®Modified Black & Scholes

Risk Free Rate=State Enterprise Bond

Interval of Volatility
1 24 | 300 {. 33
DAYS
- pE |-32.15( 282 [ -26.59] 2059 | -27.96| 23.9 |-21.22{-17.85|-18.03| -18.03} -17.9 |-16.95| -i7.8
~Original AB’Solu'tii
e ] 3325 | 30.98 | 2053 | 31.44 | 302 | 27.67 | 2637 | 244 | 2452 2451 | 24.69 | 23.9 | 243
: B&S | ' '
'MsE {] 1103 | 1051 | 1008 | 1062 | 1004 | 940.6 | 906.6 | 826 | 830.4 | 820.9 [ 806.5 | 80L7 | 8145
PE. |-36.92|-33.35| -31.93 | -34.62| -33.04 | -20.43 | -27.01 | -23.85 | -24.02 | -23.96 | -23.76 | -22.91 | -23.6¢
‘Original* [Absoliute
T b M a2 3404 | 32,87 [ 3532 | 33.81 | 30.61 [ 28.65 | 26.06 | 2623 | 26.21 [ 26.17 | 25.49 | 26.11
Dilution-|- = PE- -
'MSE"| 980.8 | 9107 | 851.1 | 930.2 | 8189 | 717.6 | 651.1 | 515 | 520.1 | 503.1| 485.5 | 481.8 | 503.6
g | -5135| 487 | 449 [47.16] -46.32( 4197 | -30.4 | -35.49| -35.63 | -35.71 | -35.41 | -34.69{ -35.31
!
| 4877 | 4638 | 42.87 | 45.00 | 44.23 | 40.28 | 38.05 | 34.54 | 34.67 | 34.61 | 343 | 33.54 | 34.1¢
1766 | 1671 | 1513 | 1603 | 1507 | 1289 [ 1192 | 857.7 | 857.8 | 832.1 | 807.9 | 809.8 | 833
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HULY1A830rginal Black & Scholes,Original Black & Scholes*DilutiontifizModified Black & Scholes

Risk Free Rate=Saving Deposit

Interval of Volatility

30 60 |- 90 (120 | 150 | 180 210 [ 240 | 2457 270 [-300 }. 330~ “360-
DAYS|DAYS|DAYS|DAYS|DAYS|DAYS|DAYS|DAYS|DAYS|DAYS| DAYS|DAYSIDAYS
PE |-42.48]-38.19] -36.42|-39.76 | -37.92 | -33.45| -30.54 | -26.86 | -27.06 | -27.03 | -26.88 | -25.83 | -26.76
‘Original JAbsolute
' 42.67 | 38.92 | 37.31 | 4033 | 38.64 | 34.88 | 32.43 | 20.57 | 29.76 | 20.78 | 29.82 | 29.03 | 29.72
. B&S | PE
; _ \
MSE | 2495 | 2401 | 2326 | 2425 | 2209 | 2184 | 2106 | 1949 | 1954 | 1932 | 1904 | 1900 | 1924
PE |-46.18|-42.31|-40.74| 43.73| 4195 -37.98] -35.36| -31.91] -32.1 | -32.01| -31.79| -30.84 -31.60
«QOriginal* J Absolute
S 4629 | 42.68 | 41.14 | 43.99 | 42.25 | 38.6 | 36.19 | 33.03 | 33.18 | 33.05 | 32.86 | 32.01 | 32.74
Dilution § PE .
- MsE | 1405 | 1296 | 1211 | 1326 | 1170 | 1032, | 934.5 | 7415 | 747.1 | 718.4 | 684.9 | 6815 | 7118
PE |-50.85|-57.11| -53.18] -55.6 | -54.66 | -50.06| 47.36| -43.21 | -43.36 | -43.43| -43.1 | 4233 43.07
'\floc-liﬁéd‘ Absolute]
e 57.12 | 54.57 | 50.82 | 5322 | 52.25 | 47.87 | 45.46 | 41.65 | 4179 | 41.74 | 414 | 40.59 | 30.96
248 4 PE
- MSE | 2205 | 2162 | 1969 { 2087 | 1957 | 1691 |M1572 | 1158 | 1159 | 1123 | 1082 | 1085 | 1116
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(U2 090riginal Black & Scholes,Original Black & Scholes*Dilutiontii¥Modified Black & Scholes

Risk Free Rate=Time Deposit

Interval of Volatility
230§ 60| %90 |-120 1500 18
DAYS|DAYS| DAYS| DAYS| DAYS| DAYS
‘)
PE'. |-30.99]-27.08-25.52|-28.48| -26.88 | -22.89| -20.25| -16.92| -17.1 |-17.09|-16.97{ -16.02] -16.4
L]
Original |Absolute]
32.69 | 30.66 | 29.3 | 31.07 | 29.86 | 27.47 | 26.35 | 24.47 | 24.58 | 24.56 | 24.75 | 23.96 | 24.3
B&S PE
MSE | 2116 | 2058 | 2012 | 2071 | 1992 | 1917 | 1875 | 1776 | 1781 | 1769 | 1753 | 1748 | 176
PE ~|-35.82| -32.29(-30.91| -33.55| -32.01 | -28.46 | -26.08 | -22.97 | -23.13 | -23.06 | -22.87 | -22.02 | -22.%
‘Original* | Absolute;
. |- |3651| 335 | 3225]34.63 | 33.14 | 30.04 | 28.22 | 25.71 [ 25.88 | 25.85 | 25.82 | 25.15 | 25.7
Dilution | PE
3:MSE" 931.3 | 859.8 | 803.1 | 877.7 | 776 | 682.8 | 621.4 | 493.5 | 498.1 | 481.5 | 462.3 | 459.7 | 479.
- /
" pE | -50.18| 47.56| -43.82 | 46.05| 4523 | -40.95| -38.41{ -34.55 | -34.7 | -34.77| -34.47 | -33.75 | -34.«
Modified {Absolute
Ao b el 4763 | 4533 | 41.92 | 44.00 | 43.25 | 39.41 | 37.25 | 33.85 { 33.97 | 33.88 | 33.59 | 32.82 | 33.4
. B&S PE
* MSE"| 1670 | 1570 | 1423 | 1509 | 1418 | 1216 | 1126 | 814.5 | B14.9 | 789.9 | 762.9 | 764.4 | 787.
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. Aundonlefidudnnuianain
Huud1ang : vosludiiguaacding 18 winning
PE Absolute PE MSE
Original Black & Scholes ' -16- 23.96 1748
Original Black & Scholes *Dilution 2 25.15 T 4597
Modified Black & Scholes - 32.82 764.4
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