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Tém tit. Bai viét trinh bay nén tang toan hoc ctia mo hinh Black-Scholes, mé hinh
tién phong trong dinh gia quyén chon va dugc xem 13 mo hinh toan hoc thanh cong
nhat trong linh vyc kinh té - tai chinh. Bén canh d6, bai viét cling minh hoa thyc hanh
trén phan mém R d¢ dinh gid quyén chon cho cac ¢6 phiéu trén TTCK Viét Nam.

1. Phin mém R

R 1a mot phdn mém mai ngudén mé st dung cho phén tich thong ké va dd thi, ban c6
thé download mién phi tir trang chu r-project.org. Phan 1én cac k¥ thudt phan tich
trong kinh doanh déu duoc R hd trg - tir théng ké dén hoc may hay cac ky thuat toi wu
hoa. Bang ching cho sitc manh cua R d6 1a nhitng giai thuong va sy tan duong tir
nhing tap chi hay cong dong uy tin trén thé giéi nhu New York Times, Forbes,
Intelligent, Enterprise, InfoWorld va The Register.

Céc li do chinh nén sir dung R trong hoc thuat ciing nhu thyec tién 1a: Mién phi (va ma
ngudn mé); Phan mém manh nhét trong cic phian mém mién phi; Canh tranh (thdm
chi vuot trdi) so véi cac phﬁn mém thuwong mai; Pa su dung nhiéu trong thuc tién;
Chay duoc trén nhiéu hé diéu hanh.

Xem Bang so sanh suc manh trong théng ké cua cac phén mém: R, MATLAB, SAS,
STATA, SPSS: http://stanfordphd.com/Statistical Software.html

Download va cai dat trén Windows (R c6 ca phién ban trén Linux va (Mac) OS X)

e Truy cép vao trang chu: http://www.r-project.org/, click vao CRAN (duéi chix
Download & cot bén trai), sé dén trang CRAN Mirrors, click vao mét link (vi
du cua Thailand), click tiép Download R for Windows, click tiép install R for
the first time, click tiép Download R *.*.* for Windows s€ download duoc file
R-*.* *_win.exe (*.*.* chi version tai thoi diém download).

e Cai dit nhu cac phan mém khac.

Thuw vién (g6i Iénh) ciia R sik dung trong dinh gid quyén chon.



e fOptions: Pinh gia quyén chon (v6i nhiéu mé hinh va nhiéu loai quyén chon)
Cai dat thuw vién

e Thu vién fOptions: Tai cira s6 1énh ciia R gd: install.packages("fOptions")
Su dung thw vién

e MGJi lan chay R, tai ctra s6 1énh gd: library(fOptions)
2. Gia quyén chon va cong thirc Black-Scholes
Q‘uyeAn chon (Option)". Quyén chon mua (Call Option, goi tat 1a Call) 1a mot hop
dong cho phép mua, nhung khong bat budc phai mua, cac mat hang nao do, tai cac
thoi diém nao do, voi gid nao do theo thda thuén tur trude, trong cac diéu kién nao do.

Twong tu nhu vdy, quyén chon ban (Put Option, goi tat 1a Put) 1a mot hop dong cho
phép ban véi cac diéu kién nao d6, nhung khong bat budc phai ban.

Quyén chon kiéu Au (European Option). Quyén chon mua kiéu Au 1a mot hop dong
cho phép nha dau tu mua mot don vi ciia mot hang hoa hay tai san S nao do6 (goi la tai
san gbc-underlying asset) véi mot gia K da duoc ¢ dinh (goi 1 gia thuc hién-exercise
price hay strike price) tai mot thoi diém T trong twong lai ciing da dugc c¢b dinh®, goi
1a (thoi diém d4o han-exercise time hay expiry time).

Né:u thay chitr mua bang chir ban trong dinh nghia nay, thi ta dwoc mot quyén chon ban
kiéu Au (European Put).

Tai thoi diém dao han, loi nhuan (pay-off) ciia quyén chon mua va ban twong tng la:
(S(T) - K)" va (K - S(T))"
Ky hiéu gia quyén chon tai thoi diém t (0 <t < T) l1a: C(t, S) va P(t, S).

Ngang gida quyén chon. Gia cua quyén chon mua va ban kiéu Au lién hé véi nhau
theo cong thire: C(t, S) — P(t, S) = S(t) — Ke™ ™™

Céng thirc Black-Scholes®.

' Quy&n chon I3 mét loai chiing khodn phéi sinh ph8 bién trén thé gidi; tuy nhién, hién tai & VN, trén TTCK van
chua giao dich céc loai chirng khodn phéi sinh (bao gdm quyén chon).

% Quyén chon cho phép mua (ban) tai th&i diém bat ky trwdce T duoc goi 1a quyén chon kiu My (American
option).

*Ba phuong phap co ban dé dinh gid quyén chon la: dung mé hinh Black-Scholes (1973), dung mé hinh Cox-
Ross-Rubinstein (con goi 1a mé hinh nhi phan — 1979) va mé phdng Monte Carlo (1977,1996,2001). Mé hinh BC
chi 4p dung cho quyén chon kiéu Au, hai phuong phap con lai ap dung cho nhiéu loai quyén chon. Trong s6 dé,
md hinh CRR d&c biét dugc wa thich trong thuc té vi khéng doi héi kién thire ndng vé toan hoc ciing nhu nhirng
gia thiét (thiéu thuc tién) ctia md hinh BS. Md hinh BS 1a mot c6t méc quan trong trong dinh gid quyén chon
(gidi Nobel 1997) tuy nhién trudc thoi diém 1973, da cb rat nhiéu céng trinh nghién ciru vé van dé nay, khdi
d4u la cda Louis Bachelier (1900).



Gia ctia quyén chon mua kiéu Au 1a:
C(t, S) = S.®(d)) — K.e™™ d(d,)
trong do
In(£) + (- +5)(T~ 1)
oJT —t
dy=d, — ovVT —1.

riil -

Gia ctia quyén chon ban kiéu Au la:
P(t, S) = K.e™™ d(-d,) — S.®(-d))
Trong cac cong thirc trén:
@ 14 phan phéi tich lity ciia phan phdi chuan N(0, 1).

& 13 d6 bién dong (volatility) hi€u chinh theo nam cua gia cua tai san gbc?
(duogc gid dinh 1a khong doi theo thoi gian).

r 14 x4c suét phi rui ro (Risk-Free Rate)”.
3. Pinh gia quyén chon trén TTCK Viét Nam

Cho bd dur }iéu lich st cua co qphiélrl HAG dugc luu trong file HAG.csv, dir li€u tir
19/5/2015 dén 19/5/2016, gia ¢ phieu HAG ngay 19/5/2016 la 8.3 (ngan)®, Xac dinh
gia quyén chon mua kiéu Au cua HAG voi gia thyc thi la 10 (ngan), thoi diém dao
han 1a 9 thang, 1ai suat phi rairo 1a 5.4 % (1 na'lrn)7.

S=8.3;K=10;r=0.054; T=3/4
Céau Iénh R
library(fOptions) ~ #Thu vién dé tinh gia quyén chon

# Nhap céac gia tri dau vao

S=83;K=10;r=0.054;, T=3/4

4 Trong thyc hanh, o = \/ﬁdsn, v&i agpla d6 1&ch chun cla loga-loi suat cla S (theo ngay).

® L5i sudt phi rai ro 13 15i sudt (hiéu chinh theo ndm) clia mét tai san khéng cé rii ro (gia tri khéng cé that,
mang tinh ly thuyét). Trong thuc hanh ngudi ta thudng |ay r 13 |3i suat cha trai phi€u chinh phl khéng tra 13
sudt (zero-coupon bond), véi trai phidu tra |5i sudt can phai tinh triét khau; hodc I5i sudt lién ngan hang. & My
thuworng dung I3i sudt cla tin phiéu kho bac (Treasury bill -mt loai trai phi€u chinh phi zero-coupon cé ky han
< 1 n3m) ky han 3 thang. Cac van dé lién quan dén wdc lwgng |3i suat phi rdi ro cé thé xem trong: A.
Damodaran. What is the risk free rate? A Search for the Basic Building Block

6 Ngudn dit liéu: https://www.vndirect.com.vn/portal/thong-ke-thi-truong-chung-khoan/lich-su-gia.shtml

7 L5i sut lién ngan hang (hiéu chinh theo n3m) ky han 9 thang. Ngudn: http://www.sbv.gov.vn/
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#Doc dir liéu luu trén internet
hag<-read.csv(url("https://www.dropbox.com/s/74g9q2k51ce9v24/HAG.csv?raw=1"))
#Dboc dir liéu luu trong thu muc D:/data/credit
#hag<-read.csv("D:/data/credit/HAG.csv", header=TRUE)
head(hag)  #Hién thi dit liéu

DATE CLOSE TICKER OPEN HIGH LOW VOLUME
1 19/05/2016 8.3 HAG 8.9 8.98.211285110
2 18/05/2016 8.4 HAG 8.4 8.4 8.4 1737480
317/05/2016 7.9 HAG 7.9 7.97.9 1119020
4 16/05/2016 7.4 HAG 7.3 7.47.2 1401250
513/05/2016 7.4 HAG 7.4 7.57.2 1703520
6 12/05/2016 7.5 HAG 7.5 7.6 7.4 981740
attach(hag) #Tach cac cot dir licu
hagclose<-rev(CLOSE) #LA4y cot dif liéu gia dong cira theo chiéu ting thoi gian
hagreturn<-diff(log(hagclose)) ~ #Tinh diy loga-loi suat
hagsigma<-sd(hagreturn)*sqrt(252) #Tinh d6 bién dong
#Tinh theo mo hinh Black-Scholes

GBSOption(TypeFlag ="c", S =S, X =K, Time =T, r =r, sigma = hagsigma, b =
r)@price

#Két qua: 0.6560727 (ngan)

# TypeFlag = "p" dé tinh gia quyén chon ban; b=r cho két qua mo hinh BS c6 dién, gia
tri b dugc str dung cho cadc mo hinh mé rong (chang han cé chia co turc).




