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UNG DUNG MO HINH CAY NHI PHAN
DE DINH GIA QUYEN CHON VA HGP BONG GIAO SAU

TS. BUI PHUC TRUNG*

Thi truong chitng khoan phai sinh (TTCKPS) VN du dinh sé ra doi cuéi nam 2014
(theo UBCKNN); vi vay, ngay tu bday gio phdi nghién ciu cac phuong phap luan ciing
nhu céng cu dé dinh gia CKPS la rdt quan trong. Ky thudt rdt phé bién dé dinh gia
quyén chon chiing khoan la ky thudt xay dung cdu triic cay nhi phan. Day la doé thi biéu
dién cac huwong phat trién khdac nhau coé thé cé cia gia chitng khoan trong suét thoi ky
ton tai cua quyén chon. Bai viét nay giéi thiéu mé hinh cay nhi phdan va mét sé nguyén
ly tai chinh quan trong dé dinh gia quyén chon va hop dong giao sau.

1. Dang toan hoc ciia md hinh ciy nhj phan

Ching ta da biét c4dc cAdy nhi phan mot budc
va hai buéc d6i vé6i chimg khodan khong tra c6 tic
dé dinh gié cdc quyén chon kidu chau Au va kiéu
Mgy. Tuy nhién, cac cdy nhi phan nay la nhitng m6
hinh it phu hgp véi thuc t&. M6 hinh thuc t& hon
12 md hinh ma gid dinh ring nhiing bién dong gia
chiing khoan dugc chia thanh nhiéu bién dong nhi
phan nhé. Pay la gid dinh co sé cta thd tuc s6
hoc rat quen thujc, duge dé xuat dau tién béi Cox,
Ross, va Rubinstein.

Sott

1-p Syd
0
Hinh 1. Cac bi€n ddng gia chiing khoan trong th&i
gian 8t theo moé hinh nhi phan

Xem xét cach dinh gid mot quyén chon trén
chiing khoan khong tra cé tic. Ching ta chia thoi
ky tén tai cia quyén chon thanh nhiéu khodng
thoi gian nhé c6 do dai la 8t. Ching ta gia dinh
ring trong méi khodng thdi gian thi gid ching
khoén dich chuyén tir gia tri ban ddu S, cia né
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dén mjt trong hai gid tri méi la Syu va Syd. Mo
hinh nay dugc minh hoa trong Hinh 1. Téng quat,
u>1 va d<1. Do d6, bién dong tir Sy dén Syu 1a mot
bién dong ting, va bién dong tir S, dén S,d 1a mot
bién dong gidm. Xéc suat cia mot bién dong tang
sé dugc ky hiéu 1a p. Xdc sudt cia mot bién dong
gidm sé dugc ky hiéu la 1-p.

1.1 Ly lugn vé nguyén tdc dinh gia rii ro
trung hoa co ban

Nguyén tiac dinh gid rai ro trung hoa phat
biéu rang: Mot quyén chon (hoidc phdi sinh khéc)
c6 thé dugc dinh gi4d dua trén gia dinh ring moi
trudng cé6 rii ro trung hoa. Piéu nay c6 nghia 1a,
khi tinh toan thi ching ta c6 thé gia dinh nhu sau:

- Lai sudt ky vong tir tat cd céc ching khodn
dugc giao dich 1a 14i suédt phi rdi ro.

- Cac dong tién mat trong tuong lai c6 thé duge
dinh gid bing cach chiét khiu céc gia tri ky vong
cua ching tai mdec 14i sudt phi rdi ro.

Ching ta t4n dung két qua nay khi st dung
cac cay nhi phan. C4dy nhi phan ma ching ta xay
dung cho mét ching khoan khong tra cé tic sé
thé hién nhiing bién dong gid ching khoédn trong
mot moi trudng rai ro trung hoa.

1.2 Cach xac dinh p, u, va d

Céac tham s6 p, u, va d phdi c6 cdc gid tri phu
hop véi trung binh va phuong sai ciia nhiing thay
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déi gia chiing khodn trong sudét khodng thoi gian
c6 do dai 8t. Bdi vi ching ta dang lam viéc trong
mdi truong rai ro trung hoa, cho nén 1di suat ky
vong tif chiing khodn sé bang 1di sudt phi rdi ro r.
Vi thé, gia tri ky vong cla gid ching khodn tai
thoi diém két thic khodng thoi gian &t 1a Se™,
trong dé S la gia ching khoan tai thoi diém bat
d4u khodng thoi gian nay. Tu biéu thiic :

Se™ = pSu + (1 -p)Sd (D
hay
e =pu + (1 -p)d 2)

Trong qud trinh ngdu nhién, thi phuong sai
cia phan tram thay d6i gia ching khodn trong
mot khoang thoi gian nhé 6t 1a ¢?6t. B4i vi phuong
sai cia mot bién Q dugc dinh nghia 1a E(Q?-
[E(Q)]%, cho nén suy ra:

pu? + (1-p)d? - [pu + (1-p)d]? = o2t

Thay thé p tif phuong trinh (2) vao dé rit gon
phuong trinh nay, ching ta dugc:

e(u+d) - ud - e = 28t 3)

Phuong trinh (2) va (3) ap dat 2 diéu kién lén

p, u, va d. Piéu kién thd 3 dugc Cox, Ross, va

Rubinstein dua ra la:
1

"=

Ba diéu kién nay dua dén:

p=2-4 (4)
u=e"" (5)
d=e""™ (6)
trong doé

a=e (7

va cdc s6 hang c6 bac cao hon §t duge bd qua.
Bién a doi khi dugc xem 1a hé s6 phat trién.

1.3 M6 hinh cday nhi phan gom cac mikc
gia chirng khoan

Hinh 2 minh hoa cdy nhi phidn hoan chinh
gbom cac miic gia chiing khoan dugc xét dén khi
stt dung mo6 hinh nhi phan. Tai thoi diém 0, gia
chiing khoén S, dugc biét truge. Tai thoi diém 5t,
c6 2 muc gid ching khodn c6 thé 1a Syu va Syd; tai
thoi diém 258t, c6 3 muc gid chiing khodn c6 thé 1a
Sou?, Sy, va Syd2; v.v.. Téng quat, tai thoi diém idt,
¢6 i+1 muc gid ching khoan dugc xem xét. Nhiing
miuc gia nay la:

Syudi, =0, 1,..., i
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Chd ¥ rang moi quan hé u=1/d dugc st dung
dé tinh gi4 ching khoan tai mdi nit ctia cAy nhi
phan ¢ Hinh 2. Vi du nhu Syu?d = Sgu. Chd y ring
cay nhi phan sé két hop lai c6 nghia 1a mot bién
dong gidm theo sau mot bién dong ting sé di dén
cung mdt mic gid nhu khi mot bién dong ting
theo sau mot bién dong gidm.

4
Sou

5 02
Sou

S,d>

Sd*

Hinh 2. Cay nhi phan dugc sl dung dé dinh gia mot
quyén chon chiing khoan

1.4 Qua trinh tinh nguoc trén cay nhi phan

Céc quyén chon duge dinh gid bang cich bt
dau tai thoi diém két thic cia cay (thoi diém T)
va tinh ngugc 1én. Gi4 tri cia quyén chon tai thoi
diém T dugc biét true. Vi du, mot quyén chon ban
c6 gia tri bing max(K - Sy, 0) va mot quyén chon
mua c6 gid tri bing max(Sy - K, 0), trong d6 Sy la
gia chiing khodn tai thoi diém T va K 1a gia thuc
hién. Béi vi gid dinh ring méi trudng cé rai ro
trung hoa, cho nén gia tri § mdi nit tai thoi diém
T - 5t c6 thé dugc tinh bing véi gid tri ky vong
tai thoi diém T dugc chiét kh&u tai mdc 14i suat r
trong khodng thoi gian 8t. Tuong tu, gia tri ¢ moi
nit tai thoi diém T - 26t c6 thé dugc tinh bing
v6i gid tri ky vong tai thoi diém T - §t dugc chiét
kh&u tai miic 14i suat r trong khodng thoi gian &t
v.v.. N&u quyén chon nay theo kiéu Mgy, thi can
phdi kiém tra tai mdi nit dé xem xét lidu viéc
thuc hién s6m quyén chon cé tot hon viéc giit
quyén chon thém mot khodng thoi gian 8t nita hay
khéng. Cudi cung, sau khi tinh ngugc qua tat ca
cdc nuat, thi ching ta c6 thé tim dugc gid tri cua
quyén chon nay tai thoi diém 0.

Vi du 1: Xét mot quyén chon ban 5 thang kiéu
My trén mot ching khodan khong tra cé tic khi
gia ching khoan hién tai la 50 USD, gia thuc hién



NcuiiN CUU & Trao PO1

la 50 USD, 1ai suét phi rii ro 12 10%/ndm, va do
bap bénh 14 40%/nam. Theo ky hiéu thong thuong
clia ching ta, thi diéu nay c6 nghia la S, = 50, K
=50, r=0.10,6=0.40 va T = 0.4167. Gia s rang
ching ta chia thoi ky ton tai cia quyén chon
thanh 5 khodng thoi gian c6 do dai 1 thdang (=
0.0833 nam) dé xay dung ciy nhi phan. Sau dé,
va st dung phuong trinh (4) d&n (7), thi:

u=2e"%=11224, d=e°% =0.8909

_ St __ _d—d_
a=e"" =1.0084, P=,"4 = 0.5073

1 —p = 04927

Hinh 3 thé hién cay nhi phan dugc xay dung
béi phan mém DerivaGem. Tai méi nit déu cé hai
con s6. S6 bén trén la gid ching khodn; s6 bén
du6i 1a gia tri ctia quyén chon. X4c sudt clia mot
bién dong tang ludon bing 0.5073; x4c suat clia mot
bién dong gidm ludon bing 0.4927.

Gia ching khodn tai nat tha j (=0, 1,..., 1) tai
thoi diém idt (i=0, 1,..., 5) dugc tinh 1a SyuidH. Vi
du, gia ching khodn tai nut A (i=4, j=1) (nghia la
nat thd 2 ¢ trén tai thoi diém két thic khodng
thoi gian thd 4) 1a 50 x 1.1224 x 0.8909° = 39.69
USD.

Céac mic gid quyén chon tai cac nit cudi cung
dugc tinh 1a max(K - St, 0). Vi du, gia quyén chon
tai nat G 1a 50.00 - 35.36 = 14.64. Gi4 quyén chon
tai nit k& cudi duge tinh tir gid quyén chon tai nit
cudi cung. Trudc tién, ching ta gid dinh quyén
chon khong dugc thuc hién tai cdc nit. Diéu nay
c6 nghia 1a gia quyén chon dugc tinh bang gi4 tri
hién hanh cta gid quyén chon ky vong sau mot
buée thoi gian. Vi du, tai nat E, gid quyén chon
dugc tinh la:

(0.5073 x 0 + 0.4927 x 5.45)e0-10x0.0833 = 2 66

Trong khi tai nit A, gid quyén chon dugc tinh
la:

(0.5073 x 5.45 + 0.4927 x 14.64)e0-10x00833 = 9 9

Sau dé, ching ta kiém tra xem viéc thuc hién
quyén chon thi c6 1gi hon viéc chd dgi hay khong.
Tai nat E, viée thuc hién s6m quyén chon sé& cho
gid tri quyén chon bang 0, bdi vi cd gid chiing
khoan va giad thuc hién déu bing 50 USD. Ro
rang, tot nhat 1a ching ta nén cho doi. Vi thé, gia
quyén chon chinh xdc clia quyén chon tai nit E
bang 2.66 USD. Tai nit A thi khac han. Néu
quyén chon dugc thuc hién, né sé c6 gia la

50.00USD - 39.69USD, hay 10.31 USD. Gia tri
nay thi 16n hon 9.90 USD. Do d6, néu tién dén
diém A, thi quyén chon sé& dugc thuc hién va gia
tri chinh xdc ctia quyén chon tai nat A 1a 10.31
USD.

Tai mdi nit :

Gia trj trén = Gia tai san co s&

Gia tri dwoi = Gia quyén chon

Nhirng chi s6 in dam la tai d6 quyén chon dwoc thuc hién

Gia thyc hién = 50

Hé s6 chiét khautrénmdi buac la = 0.9917 89.0

Buorc thoi gian, dt = 0.0833 nam, 30.42 ngay -
Heé sb phat trién trénmdi bwdc, a = 1.0084 [__0.09
Xac suét bién dong tang, p = 0.5073 793
Do lon clia bién dong tang = 1.1224 0.0
B0 lon cla bién dong giam, d = 0.8909 70.7 70.7/
F 0.0 0.0
62.9 62.9
0.6 0.0
56.1 56.1 56.1
D /'I 2.13 (o] 1.3 E 0.0

50.0 50.0 50.0
4.43 3.7 2.6

44.5 445 44.5
6.9 B 6.3 A 5.4
39.6 o396
10.3 10.3 G
\I% 35.3
14.6 14.6
31.5(¢
[ 18.50
28.0
Nut thoi gian:
0.0000  0.0833  0.1667 0.2500 0.3333 0.4167
70.70 70.70 70.70 70.70

Hinh 3. Cay nhij phan dugc xay dyng tif phdn mém
DerivaGem cho quyén chon ban kiéu My trén chiing
khoan khéng tra cé ttc (Vi du 1)

Gid quyén chon tai cdc nit truée duge tinh
tuong tu. Cha ¥ rang khong phai lic nao viéc thuc
hién s6m mot quyén chon ciing t6t nhat khi quyén
chon d6 dang & trong viung hai ra tién. Hay xem
xét niat B. N&u quyén chon duge thuc hién, thi né
c6 gia tri la 50.00USD - 39.69USD, hay 10.31
USD. Tuy nhién, néu giif lai quyén chon nay, thi
né cé gia tri la:

(0.5073 x 6.73 + 0.4927 x 14.64)e010x0083 = 10,36

Vi thé, quyén chon khong nén duge thuc hién
tai diém nay, va gia tri quyén chon chinh x4c tai
ndt nay la 10.36 USD.

Khi tinh ngugce tré lai dau cay, thi gid tri
quyén chon tai nat dau tién 1a 4.49 USD. DPay la
con sd u6c lugng cia ching ta cho gid tri hién
hanh ctia quyén chon. Trong thuc t&, mot gia tri
nhé hon , va nhiéu nit hon sé duge st dung. Phan
mém DerivaGem da tinh dugc ring qua 30, 50,
100 va 500 buéc thoi gian, gid tri quyén chon sé
bang tuong tng l1a 4.263, 4.272, 4.278, va 4.283.
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1.5 Biéu dién phuong phap cay nhi phan
theo dai s6
Gia tri cta
quyén chon
5.001
4801
460t

4401

0 5 10 15 20 25 30 35 40 45 50
Sé buéc

Hinh 4. Su héi tu cGia gia quyén chon trong Vi du 1
dugc tinh ti cac ham sé trong Application Builder
cla DerivaGem

Gia sif rang thoi ky ton tai cia mot quyén chon
ban kiéu My trén mot ching khodn khong tra cé
tic duge chia thanh N khodng thoi gian nhé ¢6 do
dai 5t. Ching ta sé xem nit thit j tai thoi diém idt
la nat (G, j), trong d6 0 < i< Nva 0 <j<i Dinh
nghia f;; 1a gia tri cia quyén chon tai nat (i, j).
Gid ching khodn tai nut (i, j) la Syuwd. Béi vi gid
tri cia mot quyén chon ban kiéu My tai thoi diém
ddo han bang max(K - St, 0), cho nén chiing ta
biét rang:

fy; = max(K - Swd™, 0), j=0, 1,..., N

Cé xac suat p dé dich chuyén tir nat (i, j) tai
thoi diém idt dén nat (i+1, j+1) tai thoi diém
(i+1)8t, va xdc sudt 1-p dé dich chuyén ti nat (i, j)
tai thoi diém i85t dén ndt (i+1, j) tai thoi diém
(i+1)8t. Néu ching ta gid dinh khong thuc hién
s6m quyén chon, thi nguyén téc dinh gid rdi ro
trung hoa sé cho:

fi; = e [pfiy1je1 + (L-p)fi,q4

V6i0<i<N-1vao<j<i

Khi c6 thuc hién s6m quyén chon, thi gi4 tri
f,;nay phdi dugc so sdnh véi gia tri thuc chat cia
quyén chon, va ching ta dugc:

fi; = max{K - Squd", e [pfi,; .1 + (1-p)fi,1;] }

Cht y rang, bdi vi cac két quad tinh todn bit
dAu tai thoi diém T va tinh ngugc lai, cho nén gia
tri tai thoi di€m it khong chi 4nh hudng dén
nhitng khd n#ng thuc hién s6m quyén chon tai
thoi diém i5t ma con dnh huéng dén viéc thuc
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hién sém quyén chon tai nhitng thoi diém tiép
theo.

V6i giéi han khi &t tién dén 0, thi ching ta sé
tim dugc gid tri chinh xdc cia quyén chon ban
kiéu My. Trong thuc t&, N=30 thuong dem lai
nhitng két qua hgp ly. Hinh 4 cho thay su hdi tu
clia gid quyén chon trong vi du ching ta dang xét.
D6 thi nay dugce tinh todn bing cdch st dung céc
ham ctGa phadn mém DerivaGem.

1.6 Uéc luong Delta va cdac tham sé du
phong khac

Delta clia mot quyén chon la ty 1& gitra thay
d6i gia quyén chon theo thay ddi gia cha tai san
co s8. N6 ¢6 thé duge u6c lugng nhu sau:

N

oS

trong d6 8S la lugng thay d6i nhé cia gid
ching khoan va &f 1a lugng thay d6i nhé tuong
ing ctia gia quyén chon. Tai thoi diém &t, ching
ta c¢6 udce lugng fi; clia gid quyén chon khi gid
ching khodn 1a Syu, va udc lugng f;, cla gia quyén
chon khi gia chiing khodn 1a Syd. Piéu nay c6
nghia 1a, khi 8S = Syu - Syd, thi gia tri caa &f la
f11 - fio- Vi thé, uée lugng clia A tai thoi diém &t
la:

A= Ji—Jio (8)

o Sout — Sod

Pé x4c dinh T chd ¥ riang ching ta c6 hai uéc
lugng clia A tai thoi diém 25t. Khi S=%(Syu? + S;)
(ndm gifta nat thd 2 va thd 3), thi A 1a (fy, -
f51)/(Sgu2 + Sy); khi S=14(S, + Syd?) (n&m gita nat
thit 1 va thd 2), thi A 1a (fy - f50)/(Sy + Sod?) .
Chénh léch gitta hai gia tri cia S 1a h, trong d6:

h = 0.5(Seu2 - Syd?)
I tinh duge bing A chia cho h:
- |5 = )1 (Sor” = So) | = | (= o) /(So = Sod)|  (9)

Nhiing tha tuc néyhdem lai nhiing uéc luong
clia A tai thoi diém &t va ude lugng cta I tai thoi
diém 25t. Trong thuc t&, cdc ude lugng nay ciing
thudng dugc st dung dudi dang cdc ude lugng caa
A va T tai thoi diém 0.

Mot tham s6 bdo hy khac ma c6 thé tim truc
tiép ti cay la ©. Day la ty 1é gitta thay déi gia
quyén chon theo thoi gian khi tdt cd cdc yéu to
khéc 1a khong d6i. Néu cay bat dau tai thoi diém
0, thi uéc lugng cua O la:
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o _ fi—fo 10)

20t

v ¢6 thé dugc tinh bing ciach lam cho do bap
bénh thay déi nhé va xay dung mot cdy méi dé
tim ra gia tri méi cia quyén chon. (Véi cuing buéc
thoi gian 1a 8t.) Uéc lugng cta v 1a:

_f—f
V=80

trong d6 f va f* 1an lugt 14 cdc udc lugng cha
gid quyén chon tif cAy ban dau va cay méi. Rho c6
thé dugc tinh tuong tu.

Vi dy 2: Xét lai Vi dyl. Tit Hinh3, f, , = 6.96
va f; ; = 2.16. Phuong trinh (8) cho ugc lugng cua
A bang:

2.16 — 6.96

5612 4455 ~ 04

Tit phuong trinh (9), ching ta c6 thé tim dugc
uéc lugng vé ' cia quyén chon tif cdc gia tri tai
cac nat B, C, va F bang:

[(0.64 — 3.77)/{62.99 — 50.00)] —[(3.77 — 10.36)/( 50.00 — 39.69)]
11.65

=003 =-041

Tit phuong trinh (10), ching ta c6 thé tim dugc
uéc lugng vé @ clia quyén chon tir cac gia tri tai
cac nat D, va C bang:

W = — 4.3 mdi nam

hay biang —0.012 mbi ngay. Puong nhién, day
chi 14 nhitng u6c lugng so bo. Ching sé dan dan
chinh x4c hon khi ching ta tang s6 budc thoi gian
trén cdy. St dung 50 budc thoi gian, thi De-
rivaGem tinh duogc cdc udc lugng caa A, T, va ©
lan lugt 1a -0.415, 0.034, va —0.0117.

2, Ung dyng m6 hinh cdy nhj phan cho céc
quyén chon trén chi sé, tién té, va hgp dong
giao sau

Nhu da trinh bay, phuong phap cdy nhi phan
dé dinh gid cdc quyén chon trén ching khodn
khong tra c6 tic c6 thé dugc stia déi dé dinh gia
c4dc quyén chon mua va ban kiéu My trén chiing
khoan tra hoa lgi ¢6 tic 1a q.

Bédi vi cdc ¢6 tic mang lai muc lgi sudt 1a q,
cho nén thong thuong gia ching khodn trong moi
trudng rii ro trung hoa phai mang lai mic lgi suat
la r - q. Vi vay, phuong trinh (1) tré thanh:

Se™adt = pSu + (1 - p)Sd

sao cho:

e = pu + (1 - p)d

Phuong trinh (3) tré thanh:
et (u + d) - ud - e = %5t

Ching ta thay riang, phuong trinh (4), (5), va
(6) van ding (khi c4c s6 hang c6 bac cao hon &t
dugc bé qua) nhung véi:

q = elrast (11)

Vi thé, theo ciach hiéu nay cda q, thi tha tuc
s6 hoc bang cay nhi phan cé thé dugc dung giong
nhu trude ngoai tri cdc gid tri ci cia a duge thay
thé& bing cac gid tri méi nhu trén.

Khi dinh gid quyén chon, thi chi s ching
khoén, tién té, va hop dong giao sau c6 thé duogc
xem nhu 12 céc tai sdn tao ra hoa lgi biét trudc.
Trong trudng hop cha chi s6 ching khoan, mic
hoa lgi thich hgp 1a mic hoa 1gi ¢d tidc dua trén
danh muc dau tu ching khodn co sé cta chi s6 do;
trong truong hgp cia tién té, thi hoa lgi thich hgp
l1a 1ai suat phi rai ro cia déng ngoai té; trong
trudng hop ctia hop dong giao sau, hoa lgi thich
hop 1a 14i suat phi rdi ro cia dong ndi té. Vi thé,
phuong phép cay nhi phan cé thé dugce stt dung dé
dinh gia cdc quyén chon trén chi sé ching khodn,
tién té, va hop dong giao sau, véi diéu kién la q
trong phuong trinh (11) dugc hiéu theo mot cach
thich hop.

Vi du 3: Xét mot quyén chon mua 4 thang kiéu
Mgy trén hop dong giao sau vé chi sd, trong dé gid
giao sau hién hanh la 300, gid thuc hién la 300,
14i sudt phi rdi ro 1a 8%/nam, va do bap bénh cta
chi s6 12 30%/nam. Khi xay dung cAy nhi phan,
ching ta chia thoi ky ton tai cia quyén chon
thanh 4 khoang thoi gian ¢6 d6 dai 1 thang. Trong
truong hgp nay, F,= 300, K = 300, r = 0.08, ¢ =
0.3, T = 0.3333 va 5t=0.0833. Vi mot hgp dong
giao sau thi tuong tu nhu mot chiing khoan tra c6
tic tai mic 14i sudt r, cho nén trong phuong trinh
(11), q sé& dugc cho biang vé6i r. Phuong trinh nay
cho két qué 1a . cac tham s6 can thiét khac dé xay
dung cay la:

w=e® = 1.0905, d=L=09170

u
_a—d _ o
P=3—"g" 0.4784, 1 —p = 05216

Cay tao ra ti phan mém DerivaGem dugc
trinh bay trong Hinh 5 (S6 bén trén la gid giao
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Tai méi nat :

Gia tri trén = Gia tai san co'sd
Giatrj dwdi = Gia quyén chon
Nhirng chi s6 in dam la tai d6 quyén chon dwoc thuc hién
Gia thwe hién =300

Hé sé chiét khAutrén mbi budc = 0.9934
Buwdérce thoi gian, dt = 0.0833 nam, 30.42 ngay
Hé sb phat trién trén méi bwdc, a = 1.0000

Tai méi nut :

Gia tri trén = Gia tai san co s&
Gia tri dwoi = Gia quyén chon
Nhirng chi sb in dam la tai d6 quy&n chon dwoc thuc hién
Gia thuwc hién =1.6

Heé sb chiét khautrénmdi bwdc 1a = 0.9802
Buwdécthoi gian, dt = 0.2500nam,91.25ngay
Hé s phat trién trémbi bwdc, a = 0.9975

Xac suét bién dong téng, p= 04784 42419
Do lon cla bién doéng tang, u = 1.0905 124.19
D6 Ion cha bien dong gidam, d =0.9170| 389.0(
89.00
356.73 356.73
56.73 56.73
327.14 327.14
33.64 27.14
300.0d 300.0( 300.0(
19.16 12.9¢ 0.00
275.11 275.11
6.13 0.00
252.24 252.29
0.00 0.00
231.36
0.00
212.17%
Nut thoi gian 0.00
0.0000 0.0833 0.1667 0.2500 0.3333
70.70 70.70 70.70 70.70

Hinh 5. Cay nhi phan dudc xady dung tu DerivaGem
cho quyén chon mua kiéu My trén hgp dong giao
sau vé chi sé

sau; s6 bén dudi 1a gid quyén chon.) Gid tri uéc
lugng clia quyén chon 1a 19.16. Cang thuc hién
nhiéu buéc thi két qua dat dugc cang chinh x4c.
Véi 50 bube thoi gian, DerivaGem tinh dugc gia
tri quyén chon 1a 20.18; v6i 100 buéc thoi gian,
DerivaGem tinh dugc gid tri quyén chon 1a 20.22.

Vi du 4: Xét mot quyén chon ban 1 nam kiéu
My trén dong bang Anh. Ty gid héi dodi hién
hanh 1a 1.6100, gia thuc hién 1a 1.6000, l14i suat
phi rii ro cia dong USD la 8%/mam, 1ai suat phi
rui ro ctia dong GBP 1a 9%/nam, va do bap bénh
cha ty gia hoi doai dong bang 1a 12%/mam. Trong
truong hop nay, Sy = 1.61, K = 1.60, r = 0.08, r¢ =
0.09, o = 0.12, va T = 1.0. Khi x4y dung cidy nhi
phan, ching ta chia thoi ky ton tai cia quyén
chon thanh 4 khodng thoi gian c6 do dai 3 thang,
sao cho &t = 0.25. Trong trudng hop nay, q = ry va
phuong trinh (11) cho ké&t qua nhu sau:

q = 0.08:0.09x0.25 _ () 9975

Cac tham s6 can thiét khac dé xay dung cay la:
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Xac suét bién dong tang, p = 0.4642 2.046%
D0 Ién clia bién dong téng, u = 1.0618 0.000d
D6 lon cla bién dong giam, d = 0.9418[ 1 .go74
0.000(
1.8153 1.8153
0.000( 0.000(d
1.70964 1.7096
0.0244 0.000d
1.610¢ 1.610( 1.6100
0.071( 0.0475 0.000(d
1.5162 1.5162
0.1136 0.0904
1.4279 1.4279
0.1752 0.1721
1.3449
0.2552
1.2664
Nut thoi gian 0.3331
0.0000 0.2500 0.5000 0.7500 1.0000
70.70 70.70

Hinh 6 . Cay nhi phan dudc xay dung tU DerivaGem
cho quyén chon ban kiéu My trén tién té

w=e" = 1.0618, d = % — 0.9418
a—d
u—d

p= = 04642, 1 —p = 05358

Cay tao ra ti phan mém DerivaGem dugc
trinh bay trong Hinh 6. (S6 bén trén 1a ty gid hoi
dodi; s6 bén duéi 1a gia quyén chon.) Gia tri uéc
luong cia quyén chon 14 0.0710 USD. (St dung 50
bu6c thoi gian, DerivaGem tinh duge gia tri quyén
chon 1a 0.0738; v6i 100 budc thoi gian, DerivaGem
cang tinh dugce 1a 0.0738)

3. Két luan

Bai viét da cung cAp mot cai nhin khai quét
vé dinh gia quyén chon va hgp déng giao sau. Khi
nhitng bién dong gia ching khodn bi chi phéi béi
mo hinh cay nhi phan nhiéu buéc, ching ta c6 thé
xem xét riéng biét tung budc nhi phéan va tinh
ngugc tir cudi thoi ky ton tai tré vé diém ban dau
dé tim gia tri hién tai cia quyén chon. Mgt lan
nifa chi ¢6 1y luan vé méi truong khong c6 co hoi
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co 1gi dugce st dung, va khong can cé gia dinh vé
xac suat ting ho#c gidm gia ching khoan tai mdi
nat cta ciy nhi phan.

Céc cay nhi phan duge gid dinh riang trong
khoang thoi gian nhd, 8t, thi gid ching khodn
ho#c ting lén theo mot ty 1&é phan tram u hodc
gidm xudng theo mot ty 1& phan tram d. Do 16n
cia u va d va cac xéc suat két hgp ciia ching duge
chon sao cho thay déi cha gid chiing khodn c6
trung binh va do léch chudn phu hgp trong méi
trudng rii ro trung hoa. Gia phai sinh dugc bat
dAu tinh tai ndt cudi cung clia cAy va tinh ngugc
tré lai. Poi v6i quyén chon kiéu My, gid tri tai
mot nat 14 mot gid tri 16n hon véi gia tri c6 duge
néu quyén chon duge thuc hién ngay lap tic va
bang gia tri chiét khau ky vong néu quyén chon
dugc git trong khoang thoi gian dtm
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