NGHIEN cUU & PHAT TRIEN

Lam thé nao dinh gia Options
mot cach hop Iy?

PGS. TS. TRAN HOANG NGAN & MBA LE ANH TUAN

Trnng bai viél “Options (Quyén chon) - Cnng cu bdo
hlcm chitng khodn ™ diing trén tap chi Phdt trién kmh € -
s& 156 thdang 10.2003, cht‘ing 101 dd gidi thi¢u vé khi
niém, ¥ nghia v ndi dung cla cdc loai options (call op-
tion va put option) lrcn thi trudng tai chinh. Trong bai
vi€t ndy chiing t6i mudn gidi thi¢u cach dinh gid options
clia cdc thi trdng 16n trén the gidi d€ tham khdo.

M6t vai sin giao dich 8 My (Béng giao dich Options
Chicago, hay con goi la CBOE, san giao dich chiing
khodn Hoa Ky, san giao dn.h Ph;l‘ldc]phm) dLu cho phép
glan dich options - vm ¢6 phiéu nen 12 cdc ¢6 phi€u niém
y&L. LAy vi duy, quyén chon mua ¢6 phi€u Ford gm 60 vao
thang 12, néi gon 12 December 60 call, 12 quyén dugc
chon mua mdlcod phle,u ctia hang Ford Motor vdi gid gmo
wéc 60 USD bt k& thai gid clia ¢d phi€unéi trén cho dén
cubi ngay giao dich ngay 20 thang 12 ndm 2002 (ng&y
thtt Sdu tht ba ctua thing min han). Tudng W, quyén
chon bdn Microsoll gid ‘30 viio thing Ba fMarch 2003
Microsoft 50 put) la quyt.u duce chon ban mot ¢d phleu
c_ﬁa Microsoft véi ;,m giao wGe S0USD bat k€ thdi gid clia
¢4 phi€u cho dén cudi ngay giao dich ngay 21 thing Ba
niam 2003.

Khl gid cla cd phlLU ¢d sG niim dudi gid glao udc,
quyen chon mua trd nén vo gid tri. TAt nhién, néu opuon
viin con chua m‘l.n han, né van co gia tri dudng, thé hién
khé niing gid ¢6 phi€u cd sd tng cao hon gid giao uée. Ta
goi gid chon mua trén 12 “ngodi gid” (out-of-the-
money). Khi gid ¢§ phlcu cd sG bling gid gido udc, ta goi
option 1 “bling gn * (at-the-money). Cudi ciing, khi g1é
0 s& cao hon gid giao wdce, option duge goi la “trong gid”
(in-the- mom.y]

Pdn gidn, la chi cin xoay nguge dinh nghia dai vdi

'quycn chon bén. Nhu viy, mdt put bi coi 1& ngoai gzci khi

gm (..0 phiCli cd s¢ cao hon gid gmn ude, va trong gid khi
gid ¢ phicu ¢d s& thap hon gid giao udc. G My, options
dudc giao dich trong tirng 16 100,

Trén 1y 1huycl ta dinh gid option cho mdt ¢8 phidu
cd s& khong trd ¢4 tife trong thdfi han hi¢u lyc biing cong
thiic Black-Scholes.

C =SN(d)) - Xe*:p( -rRT)N(d2)

J day, C la gid Iy thuyé&t cla call, S [a thyc gid clia
¢ phi€u cd sd, X 12 gid giao udc, r la 1ai suat khong rii
ro, T 1 thdi gian hi¢u lyc cla option (thdi gian d€n han),
v 12 d6 1éch chufn ctia ¢8 phiéu cd sd trong thdi gian hi¢u
Iwc, N 1d him phan phdi xdc sudt chudn (normal distri-
bution), va
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Cong thite Black-Scholes cho put khong chinh xdc
bing cong thifc mua. Vin dé vdi cong thife nay la né
khéng tinh chinh xdc duge khd ning st dung lya chon

ban trude han k. Ta ¢6 thé tim duge khd nhiéu dé sudl
ciii thién cho cong thite Black-Scholes trong kho tai li¢u
(i chinh, nhung nhitng cdi thi¢n nay déu la khd phitc tap
50 vdi khudn khé hién tai.

Dudi diy 1a cong thite Black-Scholes cho lya chon
ban.

P =X exp (-rT) N (-d2) - SN (-d})

Trong tinh todn cy thé, ta c¢on sit dung thém ham
phén phdi chudn sau.

N (-d)y=1-N(d)

Vidy 1:

Nha ddu tr xem xét call véi thdi gian hiéu luc 146
ngily va gid giao udc1a S0USD. Dudi diy la todn bd danh
sdch cdc tham s&:

§=%$4525X=%50,r=1.5%/nam, T=146ngay,v=
7.0%/thdng

Trude tién, ta cdn bién ddi cdc tham s6 vé - clng
dang. Gid st ta lua chon (,huyen ddi phin trim ve thiap
phin va thing va ngdy vé-nim, bing tham sG s€ rd
thinh:

S =45,x=50,r=0,015,T =04, v=0,2422487

K& déhn,

i 455'(:;‘5 +(0015+ ; % 0242487 ) x 0.4

0,242487 x 4/0.4

——O 099820 + 0,017760
0,153362

dy  =0,535075 - 0,242487 x,/0.4 = - 0,688438
exp (-fT)  =exp (-0,015 X 0,4) =0,994018

va gid 1y thuy&t cia Iga chon mua la
C=4525x N (-0,535075) - 50 x 0,994018 x N (-0,688438)

=45,25x 0,296299 - 50 x 0,994018 x 0,245589 = $1,20

Gid strsau2l ngay, gl‘i ¢6 phi€u cosd la $51.60, moi
thtt khéc khong thay doi. Gid 1y thuyét clia option s&
dudgc tinh nhu sau

=182l _ 6342466
365

Lq

d =

=-0,535075
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51,60 1

In 5'0 + (0,015 + 2 x 02424877 ) x 0,342466

d ] —

0,242487 x 1/0,342466

_ -0,031499 + 0,0 15205
0141905

dy =10,329123 - 0,242487 x./0,342466 = - 0,187218
Exp (-rT)  =exp (-0,015 X 0,342466) = 0,994876

=0,329123

C=51,6 x N(0,329123) - 50 X 0,994876 x N (0,187218)
= 51,60 x 0,628969 - 50 x 0,994876 x 0,574255 = $3,89
Mgt khdo sdt thi vi 0 vi du nay 14 tinh dan hdi ciia
gia option so véi gid c6 phi€u co sd. Trong vi du trén, gid

co p'hieu tin
1,60 — 45,25

45,25
Trong khl do, gid cia call ting

i =224 17%
1,20

Nhu vay, 1y 1¢ dan héi Ia
=15.97

=14,03%

14,03

Ty 1¢ din hdi cao cho ta thdy option trén hoat dong
twong W nhu mot ¢8 phigu ¢6 don biy. PE tinh 1& rong
mét giao dich ¢6 don bdy wong duong, gid s ta ur bd
45.25U8D, mugn mdt khodn B, sau d6 diu ur45.25USD
+ B viio mdt ¢6 phi€u. Hé s8 1€ sé la

D2H+B _is07

4525

Nhu qu‘; B =677.39 USD. Lé s¢ la

— T -9374%

4525+ 677,39

H@ s6 dan hoi cu the hay dé hay phu thudc vao 14t
cd cdc tham s8 - gid 6 phi&u, gid gno udc, thi han hi¢u
Iyc, tinh dao dong, va ty 1¢ 1ai sual.

Vidy 2:

Trong vidu nay nha diu tcim 100 ¢6 phi€u trong
vién cdnh gid ¢6 phi€u s& tang, nhung (.ung lic déi dau
vGi khd ning khd nhd gid ¢§ phi€u sé gidm manh dot
ngot.

Gia st gid ¢6 phi€u co s 1a 24USD, 1y 1¢ thay ddi
trong ddi 1a 35%/mam, va ty ¢ 1ai sudt khong rii ro 1a
1.25%. _

Sit dung phuong phdp hedging trong truting hdp nay
twong ty nhy viée mua bio hi€m thong qua la chon bdn
(put option). Ciing nhu moi loai hinh bdo hiém khic,
hedging ¢6 mot khoidn khiu trit ma nhi diu tw ¢ thé
phin nio chli dong quén 1y biing viéc chon gid giao udc
bdn ctia lva chon. Chon gid giao udc 25USD cho lya chon
bdn twong tng véi khdng khau trir. N ta chon gid giao
uée 1a 20USD, khoin khdu trir s& la 4USD x 100 =
400USD. Lugng khau trit ¢y thé phy thude vao thdti diém
va cdc diéu ki¢n chi phdi viée ban Iwa chon hoic thuc
hién giao udc. Cdc tinh todn cu thé nhu sau.

Gid st nha diu w chon phudng phip hedge vdi

34

option ¢6 gid giao ude la 20USD va thdi gian hiéu lyc la
90 ngay. Ta tinh gid cta lya chon ban nhu sau;
T =2~ = 0246575
365

24 1

In <" +(0,0125 + - x 0.35%) x 0,246575
20 2

0,35 x 1/0,246575

_ 0182322 +0,018185
0173797

d, = 1,153681 - 0,35 %+/0,246575 = - 0,979883
exp (-rT)  =exp (-0,0125 x 0,246575) = 0,996923

=1,153681

P=20x0,996923 x N (-0,979883) - 24 x N (-1,153681)
=20x0,996923 x 0,163572 - 24 x 0,124316 = $0,28

Nhu vy, 16 100 put ndy s& ¢6 gid khodang 28USD,
Né€u bién dong thi truding xdy ra trong 42 ngdy, va gid c§
phi€u sut xuéng con 17USD, gid dy dodn ciia option sé&
dudce tinh bén dudi.

Trude uen ta phai du dodn phén ting trong tinh dao
dong ctia ¢6 phi€u sau sdc, gid sit ta chon 50% la tham s&
mdi. K& dén, ta dy dodn ty 1¢ 14i suit khong rii ro méi;
cho la n6 khong thay déi. Vay
d =In ot (0,0125 + > 0,50%) x 0,131507

7=20"%_4131507
365

d; =0,796587 - 0,50 x4/0,131507 = - 0,977907
exp (-rT)  =exp (-0,0125 x 0,131507) = 0,998358

P=20x0,998358 x N (-0,977907) - 17 x N (0,796387)
=20 x 0,998358 x 0,835940 - 17 x 0,787155 = $3,31

Né&u khong tinh d&n chi phi giao dich, bdn di put ¢6
11 hon 1a sit dung chiing. Trong trudng hgp nay, s6 16 do
gid gidm 7USD x 100 = 700 USD sé& dugc d3 phan niao
nhd put, cu thé 1a (3.31USD - 0.28USD) x 100 =
303USD. Nhw vay, khodn khiu trif trong truGng hgp nay
la 700 USD - 303USD = 397USD. Mot lan nita, s6 khiu
trir chinh x*i(. phu thudc vao thdi diém va hoin cinh cuy
thé clia soc.

Gia sit sc khong xdy ra, vd gid cd phi€u giit §
20USD, put ddo han v gid tri. Tén phi trong mot nim,
triv thz%hl glao dich, ctia hedge l1a

B 39 gy,

2400 90

Trir con s6 ndy vo ldi clia ¢6 phi€u. So vdi put véi
gid giao uGe 25USD va khdu hao zero, trudng hdp sau cé
gid option cao hon, gidm ton hai khi sGc xdy ra, va t6n phi
cao hon néu soc¢ khong xdy ra.

Vi du 3:
Gid st nha ddu twxdc dinh ring motcd phi€u sé ting
dao ddng trong twong lai, nhung khéng xdc dinh duge

PHA'T TRIEN KINH TF Thiing Bay 2004



NGHIEN CcUU & PHAT TRIEN

phudng hudng dao dong. Truding hgp nay dng vdi giai doan nghi dn clia tod trong mot tranh chap dén sy 16n ¢ lién

S X T r " dy ds exp(-rT)  N(d) N (da) [ P
92 90 0,4932 0,03 0,24 0,3025 0,1339 00,9853 0,6188 0,5533 7.87
92 90 0,4932 0,03 0,24 0,3025 0.1339 0,9853 0,6188 0.5533 4.55

quan mat thi€t d€n cong ty.
O wrudng hgp ndy ta ¢ th& mua c4 hai options - mua va bdn, vdi cing gid giao udc va cung thdi han hiéu luc.

Chién luge nay con goi la chi€n luge yén ngua.

§ S X T r v d; d exp(-rT)  N(d)  N(dy) c P
ﬂ §1 ) 90 0,2055 0.03 0,40 -0,4564  -0,6377 0,9939  0,3240 0,2618 2,83

il 81 90 02055 0,03 040  -04564 -0,6377 09939 03240  0.2618 11,28

el

e P i .

M L&y viduy, gid ¢6 phi€uco sd 12 92 USD, ty 1¢ dao dong udc lugng 1a 24%/nidm, ty 1é ldi sudt khongriirola 3%, va
B khung thdi gian 1a 180 ngay.

Gié s ta phai Iuta chon gitta hai mifc gid giao uc 90 USD va 95USD, va chon mifc gid 90 USD. Nhu vdy, ta mua

mot call va mot put véi cling mife gid giao udc 1a 90 USD.
Gi4 clia chién lude yén ngua (straddle) s& 1a tdng gid cla call va gid cda put.

s X T r v dy d; exp(-rT)  N(d)) N (d») (44 o
103 90 0,2055 0,03 0,40 0,8688 06874 09939 08075 0,754l 15,72
103 90 0,2055 0,03 0,40 0,8688  0,6874 09939 08075  0,754] 2,17

Nhuvay, gid cia straddle la 12.42USD. Thudng straddle dugc giao dich theo 16 100. Gid clia 16 nay 1a 1242USD.
Gid sit sau 105 ngay, dao dong ciia ¢ phiéu ting 1&n d&n 40%, va gid ¢§ phi€u gidm xudng con 81USD. Ta tinh

lai gid cia straddle
Bay gid tri gid clia 16 straddle 1a 1410USD, nhu vy i tidc hiang ndm la
1410-1242 365 — 47.02%

1.242 105
Gi4 s, gid ¢6 phi€u thay vi gidm xudng con 81USD lai ting 1én dén 103 USD, gid cla straddle & 1a

Tri gid ctia 16 straddle 12 1.789 USD, va 1di tifc hang nam la

) X T r . ¥ dy dz exp(-rT)  N(dy) N (dn) 6 P
95 90 0.2055 0,03 0,15 09198 0,8518 09939 08212 0,8028 6,20
95 90 0,2055 0,03 0,15 09198 08518 09939 08212 08028 0,65

1789 - 1242 355, _1s70%

1.242 105
T6m lai, khi dao dong ting, biing chi€n lugc trén ta thu Idi tifc bat ké gi4 c6 phi€u ting hay gidm. Bdi vi ta chon

gid giao uGc thip hon tri gid cia ¢6 phi€u, khuynh hudng thu Igi tring vdi huéng ting cha gid cd phiéu.
Bay gid, gi4 sitnha diu trtinh sai, nghia 1a ¢6 phi€u dao dong thap (6n dinh), ¢ nhiéu kha ning straddle s& 15 to.
L&y vidu, sau 105 ngay 1y 1& dao dong ciia c& phi€u gidm xudng chi con 15% va gid ¢6 phi€u ting 1&n d€n 95USD. Ta

lap lai phép tinh § trén: )
Gi4 ciia 16 straddle trén bay gidf 1a 684USD, mufc 16 hing nam la:

6841242 365 _ 56189

1242. 105
Ty 1é 13 1ai cao phdn 4nh nhdn 18 don biy ciia straddle ®
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