
TAI CHiNH-TIEN TE 

Qng dung mo hinh Black-Scholes 
djnh gia quyen chon VN30 

PHAM HUtr HONG THAI 

^Tai cdc thi tritdng chiing khodn (TTCK) phdt trien tren the gidi, cdc nhd kinh doanh 
Ifcfĉ  chiing khodn dd sii dung nhiiu phitdng phdp khdc nhau de dinh gid quyen chgn chiing 

khodn. Mot trong nhiing phitdng phdp dinh gid phd bien chinh Id sii dung md kinh dinh gid 
cua Black Scholes - mot mo hinh ndi tieng vdo thap nien 70 cua the'ky XX. Tuy nhien tai TTCK 
Viet Nam, gid quyin chgn chiing khodn diidc quyet dinh bdi cdng ty phdt hdnh quyin chgn, cu 
the la cdc cdng ty chiing khodn. Trong khi dd, cdc nhd ddu tit khdng diidc gidi thieu de diidc biet 
bdt cii bdo cdo dinh gid cu the ndo. Ngodi ra, Viet Nam chita cd thi triidng tdi chinh phdi sinh 
tap trung dekiem dinh tinh dung ddn cua viec dinh gid quyen chgn. Viec ndy khien cho cdc nhd 
ddu tu nghi ngd vi gid tri thiie cua quyen chgn chiing khodn md cdc cong ty chiing khodn cung 
cdp. Do vay, bdi vie't gidi thieu iing dung mo hinh Black-Sholes dinh gid quyin chgn VN30 cua 
TTCK d Viet Nam. 

1. Mo h i n h B l a c k - S c h o l e s 

1.1. Quyen chpn mua 

Vdi cac gia dinh la gia chiing khoan dupe 
phan phdl chudn va danh muc khdng cd 
phdng ngira rui ro. Black - Seholes da xay 
dung md binh dinh gia quyen chpn kieu 
Chau Au n h u sau: 

C = S.N(d,)-N(d2 )PV=S.N(di)-K.e-'"'^N(d.J 

Dudng cong ehuan hda: 

In 

d^ = - 7 ^ 

di = dl - a V r 

Vdi: 

N( •) Id b a m p h a n bd tieh liiy cua p h a n 

phdl chudn N(0, 1). 

T: la thdi gian cdn Iai de'n khi het b a n 

quy in chpn. 

S: la gia giao ngay (spot price) eua tai 

san gdc. 

K: la gia thuc bien (strike price). 

r: la Iai sua't phi n i i ro. 

a: dp lech chudn Ipi nhuan cua ehiing khoan. 

1.2. Quyen chpn ban 

Sii dung mdi quan he can bang giiia 
quyen chpn ban va quyen chpn mua kieu 
Chau Au dd dinh gia quyin chpn ban mdt 
khi ta da biet gia tri quy in chpn mua. 

P = C-S+K. e-'"' 

Hoac cd the sii dung cdng tbiic dinh gia 
quyen chpn ban theo md binh Black-
Scholes de dinh gia quyen chpn ban Chau 
Au: 

P = Xe-̂ "̂  [1 - N(d2)] - Soe-^ [1 - N(d,)] 
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liTng dung mo hinh Black-Scholes . 

Luu y rdng hdu be t cac q u y i n chpn b a n 
niem yet la q u y i n chpn kieu My va cd cd 
hoi dupc tbiic hien sdm hdn. Vi quyen chpn 
kieu My cho phep chii sd hiiu dupc thuc 
hien vao bdt ky thdi diem nao trUdc ngay 
den ban, nen nd phai cd gia t r i it nhdt ciing 
ngang vdi quyen ebon Chau Au tUdng iing. 
Tuy nhien, t rong khi phUdng t r inh P = Xe"""̂  
[1 - N(d,)] - Soe-*' [1 - N(di)] ebi mo t a gidi 
ban dudi eua gia tri thiic te' eua quyen chpn 
ban kieu My, trong nh i i u iing dung, gia t r i 
xdp xi nay ciing ra't chinh xae. 

2. Duf l i eu , phiftfng p h a p n g h i e n c i iu 

v a k e t q u a 

2.1. Mo td da lieu 

Cbi sd VN30 dupe ra ddi vao ngay 6-2-
2012 bdi Sd Giao dieb ehiing khcan TP Hd 
Cbi Minh (HOSE). Chi sd VN30 bao gdm 30 
cd phie'u - gdm nhiing cdng ty niem ydt t ren 
san HOSE, cd vd'n hda thi trUdng va t hanh 
khoan cao nha't, chiem 80% tdng gia t r i vd'n 
hda va 60% tdng gia tri giao dich toan th i 
trUdng. Su ra ddi cua VN30 da dap iing 
dUdc nhu cdu tim hieu thdng tin chi tie't 
ciia thi t rudng ddng thdi vdi mot ebi so' cd 

HINH 1: Dien b i e n gia c u a 

k h a nang md phong va ddu tU dUpe, cac 
nha ddu tu se cd them nhieu cd hdi ddu tU 
va tii do t u t in hdn khi xay diing danh muc 
ddu tu cho rieng minh. So vdi VNIndex thi 
VN30 cung phan anh ehinh xae hdn v l bid'n 
dpng gia ea chUng khoan. Day ciing la cd sd 
de pha t tridn cac quy ddu tU cbi sd', quj 
ETF, keo theo sU gia t ang t hanh khoan 
t ren thi trUdng. Ngoai ra, VN30 ciing k j 
vpng la ta i san cd sd eho eae san pham phai 
s inh. Hien nay cbi sd' VN30 dang dUdc phd 
bien rdng ra i , dupe nh i i u nha ddu tU va cac 
quy quan t am, s^ dung eho cae chid'n lUpc 
dau tu eua minh, tae dpng eiia VN30 ddn 
giao dich t r en th i t rudng dang ngay eang 
the hidn ro ne t hdn. 

Dii lidu dupe thu thap la gia ddng ciia 
ciia VN30 tii ngay 2-1-2009 den ngay 19-
10-2012, tdng cdng 949 quan sat. Diia vao 
dii lieu qua khii de t inh toan dp bien ddng 
cua gia t r i VN30 va Ude lUdng gia quyin 
chpn cua VN30. Ngudn dii lidu dupc thu 
thap tii cophieu68.eom. 

2.2. Kiem dinh gid thuyet mo hinh 
Black - Scholes 

VN30 q u a c a c n a m 2009 - 2012 

VN30 
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Ta thay toe dp tang trudng eua VN30 la 
nhanh va khdng dn dinh til nam 2009 den 
nam 2012. ty suat l^i nhuan ciia VN30 thay 

ddi nhieu so vdi nam 2009. Tuy nhien, gid 
ciia VN30 cd xu hudng di len trong dai ban 
vdi tdc dp tang trUdng t rung binh la 17%. 
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UTng dung mo hinh Black-Scholes. 

BANG 1: Gia t r i t r u n g b i n h va t oe d o 
t a n g c u a VN30 q u a c a c n a m 

Nam 

2009 

2010 

2011 

2012 

Gia tri trung binh 

403 

456 

473 

484 

Toe do tang 
trudng 

n/a 

13% 

18% 

20% 

Chiang ta xet chuoi Rt = Ln{St/Si.i} la 
logarit cua gia tai san ed sd d diem thdi gian 

khac nhau. De dap iing cae dieu kien cua md 
hinh Blaek-Scholes, dii lieu qua khU ciia 
chudi Rt phai co t inh diing va InS, la qua 
t r inh gia tuan theo phan phoi chudn. 

Thdng qua kiem dinh Dickey - Fuller 
(DF) de xem xet t inh cha't ciia chudi dU lieu 
Rt = Ln{St/S,.i} la diing hay khdng. Ne'u la 
ehudi dU lieu diing ddng nghia vdi nhUng 
dien bie'n trong qua khU se tie'p tuc cho 
hien tai va tUdng Iai, md hinh nghien cUu 
sii dung dii lieu qua khU se cd kha nSng 
thuyet phue cao hdn. 

BANG 2: K i e m d i n h D i c k e y - F u l l e r (DF) c u a Ln{S/S,.,} 

Augmented Dickey-Fuller t 

Test critical values: 

est statistic 

1% level 

5% level 

10% level 

t-Statistic 

-24,30015 

-3,437034 

-2,864380 

-2,568335 

Prob.« 

0.0000 

Variable 

Ln|S,/S,,) 

C 

Coefficient 

-0,769114 

0,000335 

Std. Error 

0,031651 

0,000527 

t-Statistic 

-24,30015 

0,634983 

Prob. 

0,0000 

0,5256 

TCf bang trdn ta cd: | tal = 24,3 > a^^ 5 % ^ chudi Ipi tUc cua VN30 la chudi diing. 

TUdng tu, ta kiem dinh t inh phan bd logarit ehuan cua chudi phUdng trinh x̂  
Xt = L n (St) 

BANG 3: K i e m d i n h D i c k e y - F u l l e r (DF) c u a Ln{St} 

Augmented Dickey-Fuller test statistic 

Test critical values; 1% level 

5% level 

10% level 
-

t-Statistic 

-2,555535 

-3,437041 

-2,864383 

-2,568336 

Prob.» 

0,1028 

1 Variable 

\ = Ln (SJ 

D(x, = LnlS,ll 

C 

Coefficient 

-0,008205 

0.233092 

0,050404 

Std. Error 

0.003211 

0.031584 

0.019602 

t-Statistic 

-2.555535 

7,380002 

2,571354 

Prob. 

0.0108 

0.0000 

0,0103 

Tv( bang 3 ta c6: I t j = 2,6 < t,,..=> VN30 co phan bo ngSu nhien va theo logarit chuan. 
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llTng dung md hinh Black-Scholes.. 

HINH 2: Bleu do h i s togram cua log (St /St-1) 

Log(St/St-1) 

so 

70. 

eo 

? so 

^ 40 

10 

-oe - 0 5 -04 - 03 - 02 01 00 1 02 03 04 0! 

=> Nhiing dieu kien rang bude tii md hinh 
dinh gia quyen ebon Black - Scholes deu 
dupe thda man. 

2.3. Gid giao ngay vd gid thiic hien 

Nghien eiiu sii dung gia mua va gia ban 
quyen trong 3 thang (thang 11-2012, 12-
2012 va 1-2013), gia giao ngay dUdc thu 
thap do lieu VN30 tU ngay 2-1-2009 de'n 
ngay 19-10-2012. Gia thiie hien la gia 
thUdng lupng giCta ngudi mua quyen chpn 
va ngUdi ban quyen chpn. De t huan Ipi, 
chiing ta lay gia binh quan eua VN30 trong 
cac thang gan nhat . 

2.4. Ldi sudt phi rui ro 

Theo gia dinh md binh Black - Sholes, 
Iai sua t phi rui ro la Iai sua't khdng thay 
ddi trong qua t r inh dinh gia va ngudi di vay 
vdi Iai sua t gid'ng ngUdi huy dpng. Bai vie't 
chpn Iai suat phi riii ro bang Iai sua't triing 
thau trai phie'u chinh phu vdi ky ban 2 nam 
trong thdi diem nghien cUu la 8,64%/l namV 

2.5. Dp bien dpng 

O Vidt Nam, thi trUdng ta i chinh phai 
sinh chUa phat tr ien manh nen viec sit 
dung dii lieu de t inh toan bien dpng md, tuf 
dd dinh gia quyen ebon, dd la dieu ra't khd 
va phiie t ap . Nghien ciiu sii dung dp bie'n 
ddng diia t ren dii lieu qua khii cua VN30 
vdi budc nbay theo ngay vdi thdi gian tii 
ngay 2-1-2009 den ngay 19-10-2012. Cdng 
cu de t inh toan chii yeu la MS. Excel eho sii 
bien ddng dd'i vdi dii lieu qua khii. 

Thting ke mdt vai chi tieu mure bien dong ty sufit 
sinh 16i ciia VN30 

Mean 

Standard Deviation 

Minimum 

Maximum 

Confidence Level (95%) 

0.000569461 

0.016635398 

-0.048803233 

0.045536928 

0.001060309 

Vdi dp bien ddng theo dii lieu qua khii tinh 
theo ngay dat gia tri a = 0,017, suy ra dfl lidu 
theo nam (365 ngay) se la: c" = 0,32 

2.6. Dinh gid quyen chpn diia tren mo 
hinh Black • Scholes 

Sau khi kiem dinh eae gia thuydt cua md 
hinh, tie'n hanh dinh gia md hinh quyen chpn 
diia t ren ly thuyet Blaek - Scholes. 

Dinh gia quyen chpn - Black Scholes 

DU lieu ddu vao 

Gia VN30 tai then difi'm ngSy 19-10-
2012 (P) 

Gia thuc hien quyfin chon (E^) 

Th6i gian thuc hidn quy^n chpn (t) 

Lai suSi phi rui ro (R,) 

D6 lech chuin ciia ty suai loi nhuSn 

Du lieu ddu ra 

Gia ui hi6n tai cua gia thuc hi^n 
(PV(EX)) 

dl 

d2 

Delta N{dl) 

Vay np ngan hang: N{d2)*PV(EX) 

Gid quyen chgn ban 

Gid quyen chon mua 

42% 

32% 

471,3 

470.0 

0,1 

8.64% 

32% 

466,6 

0,1545 

0,0627 

0,5614 

245,0 

19.6 

14.9 

Miic dao ddng ciia ty sua't Ipi nhuSn la 
32%/nam, day la miic ra't cao so vdi cac nUdc 
trong khu vUc. Cu the, miic dao dpng ciia ehi sd 
S&P CNX NIFT (An Dp) la 18%/nam, tha'p hdn 

1 http://ndhmoney.vn/web/guest/s09/-/Joumal_content/ 
lai-suat-trai-phieu-chinh-phu-xuong-8-64phantram 
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liTng dung mo hinh Black-Scholes. 

ra't nbie'u so vdi VN30 cua Viet Nam. VN30 
dao ddng Idn dan de'n nhieu rui ro cho nha 
dau tu trong viec tim kiem Idi nhuan tuf thi 
trudng chiing khoan truyen thd'ng. Theo 
Black va Scholes (1972), Latane va Rendleman 
(1976), miic dp dao dpng eua chUng khoan 
eao se cd khuynh budng lam gia ciia quyen 
chpn cao. O cae nude dang phat trien, ty sua't 
ldi nhuan eua chi sd' dai dien cho thi trUdng 
thudng dao dpng rS't eao va gay ra nhieu ton 
tha't cho nha dau tU. Tbi trudng tai chinh 
phai sinh vdi nhiing Uu diera noi bat la ban 
che' riii ro cho nha d^u tu, dem Iai cho nha 
d^u tu khoan Idi nhuan tii viec phdng ngiia 
riii ro. 

Balueh va Ariff (2007), nghien ciiu ve md'i 
quan bd giiia thi trUdng tai chinh phai sinh 
va tang trudng kinh te' vdi dii lidu gdm 11 
qud'c gia, trong dd cd 5 qud'c gia phat trien, 6 
qud'c gia dang phat tridn. Nghidn eUu chi ra 
rang sii phat trien cua thi trUdng tai chinh 
phai sinh da ddng gdp vao qua tr inh phat 
trien kinh te' ciia cac nUde dang phat trien va 
da phat trien. Tuy nhien, bieu hien mdi quan 
he nhan qua giiia 2 thi trUdng (thi trUdng 
dang phat trien, thi trUdng da phat trien) 
khdng gid'ng nhau. Cu the, d thi t rudng mdi 
ndi thi sU phat tr ien thi trUdng phai sinh se 
tbiic d^y eho tang trUdng kinh td'. Ngupc Iai, 
thi trUdng da phat tri^n thi t ang trudng kinh 
te se tac dpng den sii pha t trien thi trUdng 
phai sinh thdng qua boat dpng phdng bd thi 
trudng. 

Mac khac. Bates (1991) da tim tha'y rang: 
ty le giiia gia quyen chpn va tai san cd sd cua 
S&P500 dao ddng t rung binh khoang 15 -
20%/nam tii nam 1987. 6 Viet Nam, ty le 
giiia quyen chpn va tai san cd sd cua VN30 
dao ddng t rung binh khoang 3 - 6%/nam. 
DUa vao md hinh dinh gia quyen chpn Black 
- Scholes, ty le giiia gia quyen chpn vdi tai 
san cd sd tha'p hdn so vdi cac nUde trong khu 
vUc, phii hdp cho nha dau tu de ban che' rui 
ro gap phai trong tUdng Iai. Nghien ciiu da 
chi ra rhng ty sua't sinh ldi ciia thi trUdng 
chiing khoan Viet Nam cd mUe dao ddng rd't 

Idn so vdi cac nUdc trong khu vUe. Vi the', viec 
thanh lap tbi trUdng tai chinh phai sinh d 
Viet Nam nham han ehe rui ro eho nha dau 
tu la ra't ca'p thie't. Ngoai ra, gia tri quyen 
chpn so vdi tai san cd sd khdng dao ddng cao 
hdn so vdi eae nUde khac, viec dinh gia quyen 
chpn dUa vao md binh Blaek - Seholes cd dp 
tin cay eao./. 
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