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TOM TAT:

Bai vi€t trinh bay cd s& 1¥ thuyét cda mé hinh cdy nhi phin trong dinh gid quyén chon kiéu

Au vd kiu M¥. Bén canh d6. nhom tdc gid ciing thue nghiém ing dung mé hinh ndy rén phin

mém R d€ dinh gid cdc loai quyén chon cho ¢d phi¢u niém y&t trén thi truding chidng khoin Vict

Nam. Bai bido cung ¢ap mdt phirdng phap 161 trong dinh gid quyén chon. ¢6 thé wién khai thuc

hi¢n trén thi trugng chifng khoan Viét Nam,

Tur khoa: mé hinh cay nhi phin. phin mém R. quvén chon ki€u Au/M¥. thi trudng chimg

khodin Vi€t Nam.

1. Pat van dé

LY thuvét dinh gid tdi sdn wén thi oudng i
chinh ¢d vai trd quan trong trong nghién cdu ¥
thuveét. ciing nhu thuc tién vé thi trudng thi chinh.
C6 2 logi ching khodn chinh 12 ¢d phi€u vi i
phiéu. Mot ¢é phiéu dai dién cho quy én ~d hitu mét
phin clia motcong ty véi médt khodn hoin von chua
xde dinh phy thude viio hi€u gua kinh doanh cia
dounh nghi¢p phit hanh ¢d phiéu. Con trii phicu [
cde khoan vay phat duge hoan. tra ngoai trir trong
cie truding hop va ng. Trai phiéu ¢6 thé duge phit
hanh bdi chinh pha hoidic doanh nghiép. Thi tuding
thi chinh hi¢n dai cung cap ahiéu cong cu khdce beén
canh ¢6 phicu va trdi phi€u. Mot trong <6 cdc cong
cu nity 1 cde sdn phim phdi sinh. Cde san phiim
nayv goi 1 phids sinh v gid cta ching dude tinh
eid i clia cide thi sdn khice.

Vi du phd hién nhit vé mét phdi sinh 11 mot
guyén chon. dai dién cho mdt hop dong cho phép
mat bén mua (trong g hop quvén chon mua
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hodc bdn itrudng hdp cla mot qus én chon ban) mat
chitng khodn trén hode trude mot s6 nedy dio han
duge chi dinh trong tedng lai. v mie gia duge thiét
lap trong ngdy hém nay. Gid dude xde dinh uuwde
niy duce goi li gid thue hién cia quyén chon, C6 2
loai quy &n chon chinh duge goi fi quyvén chon kiéu
Au vt quyén chon kiéu Ms. Mt quvén chon kiéu
chiu Au chi ¢6 thé dudge thue hién khi ddo han.
trong khi mot quvén chon ki¢u M¥ ¢6 thé dude thuc
hién tai bit k¥ thdi diém nio tdde khi ddo han.
Binh gid quyén chon [a chit dé tha vi rat dugc quan
tim. Gid clda mét quyén chon thudng 13 mét him
phi tuvén tinh clia cdce @i sin oo sd vi mor 0 cic
bién khic. nhur lid sudt gid thue hién.. Cd s6 clia
moi md hinh dinh gid quy én chon déu I mo 1 cla
matyud trinh ngdu nhién.

Co 3 phuong philp oo bin dé dinh gid quyen
chon la: Dung mo hinh Black-Scholes (1973
Ding mo hinh Cox-Ross-Rubinstein (con goi 1a md
hinh ¢cay nhi phin - 1979; vi M& phong Monte
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Carlo (1977.1996.2001). M& hinh Black-Scholes
chi dp dung duge cho quyvén chon kiéu Au, 2
phudng phdp con lai ¢é thé dp dung cho nhidu loi
qu_\‘én chon. Trong & dé. mé hinh ¢y nhi phin dic
bi¢t duge wa thich trong thue 1€, vi khong doi hoi
nhiéu Kicn thiic ning vé todn hoc cling nhit nhiing
cid  thi¢t (thiéu  thye Gént clia md  hinh
Bluck-Scholes (Gulitz. 1995). Mo hinh Black-
Scholes sé dudce thao ludn trong mdt bai viét khic.
con trong b viEtnay, nhdm tde gid xem xét truding
hap gid ¢6 phiéu tan theo mot quy trinh ahi thic
tinh. den gian. Tai ting thdi diém. gid ¢o thé ting
hoiic gidm theo mdtty 16 phan trim nhit dinh. Khi
wid ¢ phi€u tuin theo mot qua trinh nhu vy vi khi
(On tai mdt thi sin phi rdi ro. cde quvén chon ¢ the
duese dinh gid mot cich thuan Idi.

Bii win dinh gia quvén chon wén thi truding
chiing khodn vin ludn 1a mét bai todn dwge rit
nhiéu nhi nghién ¢iu va nhi diu wquan 1am. bing
nhiéu phusng phdp khic nhau, Vi du nhi Gang &
Jinwu (2021) st dung qud trinh ngiu nhién hay sir
dung médi truitng chuvén dong Brown duta trén Iy
thuy€t vé phugng tinh vi phin ngau nhién (Wei et
al. 2021) v mdt O phuong phip khie. Trong
nhi¢u phudng phdp dinh gid quvén chon. phudng
phadp st dung ma hinh cay nhi phin la mét phuong
phdp true quan va duge van dung khd nhidu trong
thite 1€ (Bahureh et al.. 2018; Yossi &Avi. 2020,
Trén the gidi. mo hinh ciy nhi phian duge trinh biy
trong nhiéu gido trinh v¢ Tai chinh dinh hrgng
tching han Marek & Tomasz. 20031 cic hudng
din thie hanh wén phin mém R clng duge gidi
thiéu trong nhiéu i ligu (xem Gergely Dardesi ot
al.. 2013: Stefano. 201 1.

MO hinh dinh @1d quvén chon st dung ¢ay nhi
phan si dung motquy i Kp lal cho phép dac 1a
cie nit hode diemtrong khodng thii gian gitra ngiy
dinh gii vl ngay hét han cla quyén chon, Tai Vict
Nam, m& hinh ¢iiv nhi phan ciing dude gidi thicu
trong motL «& gido trinh v¢ Todn tai chinh (chiang
hun Nguven Tiér Ding v B P Thidi. 2014,
Tuy nhién. khéng cé nhiéu nghién ctu vé md rong
ciing nhuriing dung ctia mé hinh niy trong thee wén,
Ly docdbin co 18 1a do quvén chon van chua duge
giao dich trén thi truGng ching khoin Viét Nam.
Nghién cifu hiém hoi vé mo hinh nay mi nhém tie
¢id ¢6 thé im thiy trong Bai Phic Trung (2011).
tuy nhién rong bl bdo nav. chi dimg lai & vice

trinh bay ¢af <t 1Y thuy€t cia md hinh ¢dy nhi phin
trong dinh gid quyén chon kidu Au.

Bai vict sé rinh biy ¢d s 1y thuyét cia mo hinh
¢y nhi phin trong dinh gid quyén chon ki¢u Au v
kiéu M¥. Bén canh donhom tic gidl thue nghiém
(ng dung mé hinh niv trén phan mém R d¢ dinh
gtd cdc loai quyén chon cho ¢d phi€u ni¢m vét trén
thi tridfng chitng khodn Viét Nam.,

2. Cd'so todn hoe ciia mé hinh ciy nhi phan’

Gia st mdt quyén chon wén ¢ phicu S ¢6 Idi
nhuin cho bdi cong thie: D(T) = f(S(ThH., vdi 114
ham cho trude. Vi quyén chon mua kiéu Au: tS) =
(S - X quyén chon ban kidu Au: ((S)= (X - Sy,

2.1. Truiing hyp quvén chon kiéu Au

Cay | bue:

Gid st gid <0 phi€u & thiti diém 112 S0y, nhin 2

aid
- ’ (5% =S50 ~ us,
!

St = 5100 -
vaixdesudipva |- p.
Tontai xth vayilysao cho:

frelash = gl L - e = L5
RTR IR T G e

Giidi hé phuong trinh. ta nhiin dwec:

£ P L

o P L

Do do. gid clia guyén chon tai theti diém O 1a:

D07 = vi1iStd) - vile

3 i:"‘_ S(O} _ R 'jl- -1 @ E

[y

1y
I
3

T do. 1a chirng minh due:
DOy =E*t(] + ry' (St hn.
Trong do. E* 1 k¥ vong theo e suidt trung hoa
ruiro,
P = r-d
w-d
Ceiv 2 bigode:
Tai théi diém 2. 8§21 ¢o thé nhan mat trong 3
aid tri:
Sre=St0H1 + ur.,
Sei= 85000l +wi ] +d),
§4 = S0 L +d ¥
va Sebyed 2 gid un
S=510u10 + uy,
S5O0 +d)
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Lip lai cic tinh todn cda ¢dy | bude che 2
¢y duge khoanh trong hinh trén. suy ra Dl co 2

aiid try

1
1+ ~[p 3+l - pfIS*].
1 |
T PSS - L paf (57,

Suvra:

D('l\—~1—~5 (St1)(1+w))
‘_l‘*‘?'!‘p_f . U

+ (L= p ) fIS(IHL+d)y)] = g{S(1}},

glyy= Ip S+ )+ (L—pifix(l+dn]

1+r
Lap lai tinh todn clia cay 1 bude cho cdy goc. ta
nhin dugc:

1
£ 0= l—f[p_g(S(O)(l +u))

< {(1=pgiS0y1+4d)]
Suvra:
\ ]‘ g i o
D{0)= m[;?.Q{S") = = P 1

l : =) - -
= ey W A8 L~ e )

#1105

Vv
DilE=E# ] 071 S 0.
v 3 bude:
Lap lai cde tinh todn tigng (g nhar cdy 2 bude. ta
o6 ciie ket qui cho iy 3 bude:
Didy=1Si3n,

Diy= [ iS22 - ui)

1-r

~{l—p jfiSi2ul ~dy]=giSi2n

Dil) =

T patsthi =)
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+ (1 —pag(S(Ly(L+d)y] = R(S(1),
1

1+r

DI0) = [p.A(S(ON L+ 1))

(L= p SO L+ )

Vi
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1
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Civ N buede:
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1 N i .
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Vi Igi nhuin clia quyven chon mua véi gid thuc
hién X thdéa min fix) = 0vdi v < X nén tong uén
¢hi bat diu tir m sao cho

SOl +wrtl +dr™>X

Do dé:
= 1 Y;‘;.’\‘.
A iy e P
[l‘ff‘/_—l K .
LYRVETS L= -

Huav
C = TS = ]

AR

1w
i —f—vfsl bl —p il - [ SO AR

-
I 45 8

SR, e

T i
Ta b



TAI CHINH - NGAN HANG - BAD HIEM

-

coltug L+

s ‘
\(li*Z{.L;]tp.i;; (il—p.)

1+
= 2l rarilogr

vdi I+u
o =11
f+r
Ta cd cong thife cho gia quvén chon mua v bdn
kigu Au la:

CH0 = S10[1 — = 1N ¢1]

— {1+ XL - bim — 1N v,

PEID) = —S101im — 1N q)
Sl X Pim - LN po,

ong d6 b (. N, py 12 hiom phin phot tich 10y
clia phin phoi nhi thite vdi N lan thir v xidc sudl
thanh cong méi lan thit i p. cu thé:

r

d(m N, p) = Z (: ) (PI*(1 = p1¥=*,

=0

2.1. Trutng hop quyén chon kiéu My

V@i quyén chon kiéu Mi. gquyén chon ¢é thé
thye hién tai bat ki thdi diém n thda man 0 <n < N,
vdi lgi nhudn (S (chi thute hién dudge mot 1an).
Gid quyén chon ki€u MY tai thai didm n k¢ hicu 13
D). Trude hé w phin tich gid quyén chon kicu
M7 xau 2 bude thidi gian. NEu né chua dudge thue
hign, ta ¢6 DY2)y = (1S120). véi 3 gid w1 phu thude
vao St20. Tai thai diém 1. ngusi ndm gilf quyén
chen ¢6 2 lya chon: thire hién ngay Lip nde v 1gi
nhudn (S hode doi dén thai diém 2. khi gid
guy én chon & 13 fiSe2y). g truding hdp sau. ta cd
thé xem fiS02n 1 quvén chon kicu Au I - budce
duge dinh gid & thisi diém 1. gid i cla nd tai thai
diem ! la:

1
—— [ FIE(1] + u))
e

= {l=pIOASiIML+dnl

Vi ngudti ndm gilr quvén chon ki¢u M3 tai thi
diém 1 ¢d 2 lta chon. nén ta ¢é:

1
DA(1) = ma \"Elf{ﬂl]).l—w—[p_f(f(l!fl <))
-+ r

ol i ETGSR T L (mjg = £.(s010).

vl
, (, 1 : ‘
fivy= ma.\!_f(\l—*[‘u_}‘(\(l <~ ujl
* . 1l +r :
+(1-pafx(l +d);}%.
Tuang tr. gid cla quyén chon kicu M7 a1 thidi
diém O fa:
R | spopmay & A —
D01 = ma JF{S0 [ £ (5001 = )
. 1 ;
D710) = man gf(‘SEO)).Tj [ £ (S0 +ud)

Tong qudt. gid cha quyvén chon Kicu M3 vai
hivm I nhudn £, thiee hién & thai didém N, dude xie
dinh qua cong thiie truy hoi:

DYN) = fiSiNg

. (, ; 1 e
DAN = D)= min i;[Sf.\ - 1) ; 28N = 1yl =)
gy -

+ (L= pf(SIN = Db+ dn){= Ao (50N - D),

DAN - 2= man SN - ?3),-1 u - fe ARV =20 )

sl e vt RN = Tl widy J =

£ SIN =2
A 6 g8 ;

Sl p o f Nl - digg

£1x01 )

1
DO = e SIS0 v L LI )

-~

Pl S0 e d

3. Thue nghiém trén thi truong ciing khodn
Viét Nam

B¢ minh hoa tng dung wen thi rucng chitng
khodn Viét Nam. chiing 161 stf dung chudi dir liéu
gid déng etra cudi nghy (Closed price) clia ma co
phigu VIC - Tap doin VINGROUP. Chudi dir li¢u
W ongdy 5/3/2020 d¢n ngdy 5/3/2021 ¢ém 252 quan
sdt. Cau tride cua di liéu nhu bing dudi (gdm 6
guan sdt);

DTYYYyMMDD  volume Open High  Low Close
1 20210305 1294800 106.9 107.5 105.8 106.3
2 20210304 1671400 107.6 107.9 106.6 106.9
320210303 107530CG 106.6 106.2 106.5 106.9
4 20210302 926300 108.5 109.1 106.7 108.2
50 20210301 777700 169.9 109.9 107.7 108.5
6 20210226 926800 106.2 109.9 106.2 109.0

Tur chudi gid dong e, ta tinh duge do bién
domg cha chudi Tdi sudt L vie_sigma= .3639701.
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USING THE BINARY TREE MODEL TO PRICE OPTIONS
FOR STOCKS ON THE VIETNAMESE STOCK MARKET

® LE VAN TUAN
® NGUYEN THU THUY
® NGO DUY DO
® NGUYEN THI MAI DUNG
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ABSTRACT:

This paper presents the theoretical basis of the binary trec model in European and American
options, This model was tested with the support of the R programming language to price options
for stocks on the Vietnamese stock market. This paper is expected to provide a suitable option
pricing approach for the Vietnamesc stock market.

Keywords: the binary tree model. R programming language. European and American
options, Vietnamese stock market.
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