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TOM TAT

Trong phan tich tai chinh, théng thuwong
nguoi ta chi s dung gid déng cira va lya chon
phan phéi cua md hinh Ia phan phéi chudn.
Tuy nhién, chiing khoan bién déng duwoc ghi
nhdn théng qua bg bon gid tri dé la cac gid tri
gi4 m¢ cira, gia cao nhat, gia thap nhat va gia
dong cua. Do do, chung t6i sir dung thém gia
cao nhat va gia thap nhat nham cung cdp thém
thdng tin véi hy vong dira ra két qua chinh xac
hon. Nhu vdy, b diz liéu sé dao dong trong mgt
khodang bién dong chiz khdng phai 1a mét gia
tri, tic 1a dir liéu dudi dang s6 mo. Va hon
ni;a, gia dinh mgt bg dir ligu tuén theo phan
phdi chudn khéng phdi liic nao ciing théa man.
Mat khac, viéc kiém dinh mét dir liéu c6 tuan

theo phan phai chudn hay khéng théng thirong
theo kiém d@inh Jarque Bera hodc kiém dinh Chi
binh phwong. Dé thuc hién céc kiém dinh nay
can phdi duwa vao gia tri p-value, nhung hién
nay c6 rat nhiéu tranh cdi xung quanh viéc si
dung gia tri p-value. Do do, trong bai bdo nay
chlng toi sir dung wéc lhwong diém Bayes mo
cho dir b4o nham lira chon phan phéi phu hop
nhat. Két qua khi phan tich 9 ma cé phiéu c6
gia tri von hoéa lon tai thi rruong chizng khoén
Viét Nam trong khodng thoi gian tir thoi diem
niém yét dén ngay 06/11/2015 thay rang cé mgt
s6 ma c6 cac phan phei khac phi hop hon phén
phéi chuan, mgt s6 ma co phiéu phi hop Véi
phan phdi chudn.

Tir khéa: Kiém tra mo hinh Bayes, di liéu mo, wée lwong diém Bayes mo, iing dung trong phan tich

tai chinh

1. GIOI THIEU

Viéc thu thap dir liéu khéng phai lic nao
cling thu duoc dit lidu rd, cac dir lidu c6 thé
khong chinh xé&c do sai s6 cia may méc ciing
nhu ciia con ngudi. Do dé, trén thyc té di lidu
thu thap duogc trinh bay duéi dang s6 mo. Céc
tinh toan théng ké mod ta dbi véi s6 mo nhu
trung binh mau mo, phuong sai mau mo, phan
phéi thuc nghiém ciia mau mo... duoc trinh bay
chi tiét trong (Frilhwirth - Schnatter, 1992) .

Tuong ty nhu vy, bai toan kiém dinh gia
thuyét cho dir lieu mo duoc chi ra trong bai
(Romer and Kandel, 1995). Thém vao do, trong
bai (Rémer and Kandel, 1995), cac tac gia da
trinh bay khéng muc ¥ nghia cho kiém dinh
phan phdi x4c suit mo va kiém dinh tham sb
mo. Viéc két hop giita phuong phép thdng ké
va ly thuyét tap mo 1a mot xu huéng can thiét
cua thoi dai da duoc chirng minh trong bai bao
(Taheri, 2003). Chinh vi vay, su m¢ réng cua ly
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thuyét mo trong théng ké Bayes 1a mot van dé
quan trong khéng chi trong ly thuyét ma con
trong thuc hanh, dic biét 1a trong phan tich tai
chinh.

That sy, thong ké Bayes la rat hiru ich khi
¢& mau nho. Khdng chi vay thdng ké Bayes
con thé hién wu diém khi két hop giita dinh ly
Bayes va dit lieu mo (Viertl and Hule, 1991).
Trong bai bao nay, céc tac gia da phan tich
phan phdi hau nghiém ma, mién bién thién hau
nghiém nho nhét ciing nhu ham mat d6 du béo
mo. Chang han nhu, néu dir liéu dwoc chon
tuan theo phan phdi mi, nghién cttu chon phan
phéi tién nghiém dang lién hop Ia phan phdi
gamma thi phan phéi hau nghiém 1a phan phéi
gamma. Viéc tinh todn mién bién thién hau
nghiém nho nhét c6 thé dwoc tinh toan qua
chuong trinh may tinh, nham wéc lwong tham
s6 ¢ can woc lugng. Ngoai ra, phuong phap
Bayes vé& kiém dinh gia thuyét mo duoc trinh
bay trong (Taheri and Behboodian, 2001), db
thi mo, phan phdi xac suit mo, mién ude lwong
mo, kiém dinh gia thuyét mo... duoc trinh bay
trong (Wu, 2005), du bdo mo va quyét dinh
thdng ké duoc tinh toan trong (Viertl, 2006).

Trong suy luan Bayes mo cua dir liéu khong
chi tir dix liéu md, ma né con co thé thdng qua
phan phdi tién nghiém ma, cu thé 1a qua tham
s6 tién nghiém mo duoc chi ra trong bai béo
(Friihwirth-Schnatter, 1993) . Boi vay, cé hai
loai théng tin mo d6 la dx lieu mo
X, %,...x, thong qua ham hop ly
1(0; %, %5,...,x.) Va thong tin tién nghiém mo
7" (0) trong khéng gian tham ® , ciing dugc
chi ra nhu (Viertl, 2006).

Hau hét cac nghién ciru trude day han ché
trong mot tham sé, xem (Wu, 2004a). Gia st
ring ta c6 n thanh phan, mdi thanh phan i
dugc trinh bay nhu mot bién ngiu nhién
Bernoulli Y, véi xac suat xuat hi¢n tinh chat
can xét 1a P. Khi do, tong cua cac bién ngau

nhién Y, docnlap thoa man tinh chit can xét ky
hiéu l1a X =ZYi' Vé6i phan phdi xéc suat cua
X 13 phaittphdi nhi thac. Théng thudng,
ngudi ta sir dung phan phdi tién nghiém lién
hop cua P la phan phdi beta. Khi d6, phan phdi
hau nghiém cua P ciing 1a phan phdi beta. Vi
vay, uoc luong diém Bayes p voi ham ton
that sai s6 binh phuong phu thuc vao can trén
va can dudi ctia tham s tai mucs-cut.

Do d6, truong hop mé rong cho nhiéu tham
s6 voi phan phdi chuan hay phan phdi Weibull
dugc chi ra trong (Huang et al., 2006). Vi dir
ligu MAU D = (X, Xy,..., X,) , ham phan phdi mat
do xac suat vai dir liéu thuc té da xac dinh

f (x| ©) . Trong khong gian tham s6 ® , gia sir
phan phdi tién nghiém 1a z(6) thi phan phdi
hau nghiém cua tham sb 6 dwoc xac dinh nhu
sau

(0| D) = (6] Xqs Xgyens Xq) € 7(O) X1(6; Xy, X vy Xp)-
1)

Ngudi ta thuong sir dung phan phdi tién
nghiém Jeffrey cho hai tham sé caa phan phdi
chuin. Con dbi voi phan phdi Weibull thi
ngudi ta st dung truong hop phan phdi tién
nghiém déu. Tong quét, trong bai bao (Huang
et al., 2006), cac tac gia hé thdng mot phuong
phap xac dinh ham thanh vién cho phan phdi
nhiéu tham sb boi giai thuat di truyén va mang
nhén tao. Mac du vay, day la mot phuong phap
kho dé xac dinh khoang wdc lwong hodc mién
mat do hau nghiém nho nhat...

Dit liéu thuc té c6 thé duoc gia sir tuan theo
mot s6 phan phéi, nhu phan phdi mii, phan phdi
Weibull, phan phdi gamma va phan phéi log
chuan... Tuong tng vai cac phan phdi trén cac
ham mat do xac suat, u6c lwong tham sé, ty 16
thanh cong, ty 1 that bai da duoc trinh bay
trong bai (Shafiq and Viertl, 2016).

Thong thuong, trong théng ké tan suat
chung ta thuong gia dinh rang dir liéu xap xi
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phan phéi chuan cho bai toan uée lugng hodc
kiém dinh gia thuyét. Nguoc lai, d6i véi thong
ké Bayes, cac nghién cau (Jha et al., 2009),
(Carlin and Chib, 1995), (Rigoux et al., 2014)
da chi ra rang viéc kiém dinh dang phan phdi
cua dit liéu 1a hét stc quan trong bai vi, chi khi
c6 dang phan phéi cua dir liéu, ta méi dinh ra
dugc phan phdi tién nghiém cho tham sé uéc
luong; 1am co sé tim phan phdi hau nghiém dé
sir dung cho cac tinh toén tiép theo.

Khi d6, ching ta s& str dung kiém dinh phi
tham s6 dé kiém tra dang phan phdi cua di
liéu. Viéc kiém tra phan phdi cua dir liéu théng
thuong dua vao gia tri p - value cta thuat toan
kiém tra mo hinh, hoic sir dung phuong phap
mé phong Monte Carlo (simulated Monte Carlo
hodc Markov chain Monte Carlo). Nhung hién
nay, dang cé rat nhiéu tranh céi vé viéc sir dung
p-value c6 thé dan dén sai 1am trong viéc dua
ra quyét dinh ddi véi bai toan kiém dinh gia
thuyét (Goodman, 2008), (van Helden, 2016)...
Bén canh d6, khi st dung phuong phap moé
phong Monte Carlo (Markov chain Monte
Carlo), ¢c& mau va tinh 6n dinh caa mé phong
cling can dugce quan tim ding muc tao nén gia
tri cua két qua thu duoc. Do d6, chung ta rat
can mot phuong phap dé tim phan phéi tét nhat
Xap xi bo dir lidu.

Trong bai nghién ctu nay, ching téi dua
vao két qua du bao dung cho tirng dang phan
phéi thdng dung, néu phan phdi nao cé két qua
du bao dung cao nhat thi dit liéu phi hop véi
phan phdi d6 nhat. Sau do6, ching t6i dua ra
mot danh sach cac phan phéi thich hop cho dit
liéu tai chinh khi ma dac thu cua dir liéu gia
chiang khoan nhan gié tri duong va khong on
dinh va trinh bay céng thic Bayes tuong (ing
trong phan 2 cua bai béo.

Trong phan 3 cua bai bao, ching toi trinh
bay cac cong thie woc lwong diém Bayes cho
dir lieu mo.Va cudi cing trong phan 4, ching

t6i sir dung dir lidu thuc té vé gia ching khoén
nhiam udce lwong cho céc quan sat tiép theo. Vi
mdi trudng hop, ching ta c¢d thé két luan phan
phdi tét nhat phi hop véi cac dir liéu thuc té.
Phan cubi cling cua bai béo la két luan va
hudng mé rong.

2. DANH SACH CAC PHAN PHOI XAC
SUAT SU DUNG TRONG THONG KE
BAYES VOI DU LIEU TAI CHINH

Dbi véi dir lieu tai chinh, cy thé 1a gia
chiing khoéan, mdi phién khung thoi gian quan
sat ludn c6 4 thong tin vé gia: mo cia, thap
nhét, cao nhat va dong cra. Trong bon loai gia
trén, gia dong cira 1a quan trong nhat. Do do,
thong thuong chdng ta chi st dung gid dong
clra d¢ phan tich ciing nhu dy bao cho gia dong
cira phién tiép theo.

Nhu vy, ching ta dd mit kha nhiéu théng
tin vé gi4 cao nhat va gia thap nhat, vi du nhu
gi4 dong cira gan gia thap nhat thi nhiéu kha
ning gia déng cira cua phién tiép theo ¢ thé co
xu hudng giam... Trong bai bao nay, ching toi
¢ géng st dung thém thdng tin tir cac bo gia
chting khoén nay.

Nhu di dé cap & phan trude, dit liéu trong
tai chinh thuong khdng 6n dinh do dé ching ta
s& chuyén hoa dir liéu gitra gia thap nhat va gia
dong cira tai thoi diém (ngay) ¢ c6 dang nhu
sau

The lowest price (t) @)

low, (t) =
() Closing price(t)

trong do

low, (t) : 1a gia thap nhit chuyén héa tai thoi
diém t;

The lowest price () : 1a gi4 thap nhat tai thoi
diém t;

Closing price(t): 1a gia dong cua tai thoi
diémt.
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Va
. The highest price (t)
h t) = 3
ighy (1) Closing price (t) ®)
trong do

high, (t) : 12 gia thap nhat chuyén héa tai
thoi diém t;

The highest price (t): la gid cao nhét tai
thoi diém t;

Closing price(t): 1a gia déng cua tai thoi
diém t.

RG rang, gia tri low;(t) nam trong khoang
(0,1 va gia tri high (t) nam trong khoang
[1,c] Vi hing sb c. Poi véi dir ligu trong tai
chinh, hang s6 ¢ thuong khéng qué Ién, dbi véi
thi truong chirng khoan Viét Nam, trong giai
doan quan sat, hing s6 ¢ 16n nhat nhan gia tri
1.4196.

Suy ra gia tri thap nhit chuyén hoa low, (t)
VA gia cao nhat chuyén hoa high, (t) cua dit liéu
phu thudc vao thoi gian 1a én dinh. Vi vay,
ching ta c¢6 hai bo dir liéu vé gia thip nhat
chuyén hoalow, va gia cao nhat chuyén hoa
high,, nhu 12 mot s6 mo tai 0-0Ut véis=0. Ta
dé dang nhan thiy, s6 mo nay ludn chira gia tri
1.

Gia sir rang mau ngau nhién x;,%,,..., X,
bao gom cac quan sat doc 1ap va cung phan
phéi. Tuy nhién, trong thong ké Bayes, chiing
ta chi can cac quan sat 1a thay déi vi tri dugc va
on dinh. Nhu vay, cac dir liéu gia chuyén héa
ching khoan theo thai gian thoa man diéu kién
va nhan gia tri duong nén ching ta sé liét ké
mot sb phan phéi phi hop dudi day:

2.1. Phan phéi chuéin va da biét phwong
sai o ciia tong thé

Gia st ham hop ly 1a phan phdi chuan
N (u, o). Khi d6, ching ta chon phan phdi
tién nghiém lién hop cho trung binh 4 la phan
phéi chuan z(u) ~ N(u,o2) - Phan phdi hau

nghiém cho trung binh ciing 1a phan phdi chuan
72(aL| X5 Xo0ee0s X ) ~ N(22', o'%) Xem (Bolstad,
2013) va (Gelman et al., 2014), duoc xac dinh
bai cong thirc

to, b
o o

1 1 1
' n .

- ST BN S
ST R A
o o n

n

Khi 6, trung binh cua phan phdi hau
nghiém la:

®)

2.2. Phan phéi déu

Gia st ham hop Iy 1a phan phéi déu
U(0, ), khi d6 chiing ta chon phan phdi tién
nghiém lién hop cho tham s @ 1a phan phéi
Pareto z(0) ~P (X, k), VoI X, X%,,...,X, Sao
cho x; >x,, Vi=1n vak>1.

Do d6, phan phdi hau nghiém cho tham sb

0 1a phan phéi Pareto
7(0] %, X0 %) ~ P (Xy = MaX{X, X ev0y Xy X 1, K =K 1)
(6)

Khi 6, trung binh cua phan phdi hau
nghiém cho k>1 la

o KXy (kEn)x(max{xg, X, ..., Xq 0 X })
M=o T k+n-1 '
) (7

2.3. Phan phoi Pareto véi trwong hop da
biét gia tri nhé nhat x,,

Gia sit ham hop ly la ham Pareto P (x,,k),
thi chdng ta chon ham phan phdi tién nghiém
lien hop cho tham sé hinh dang k 1a phan phéi
gamma (k) ~ G(a, 8) Chling ta c6 phan phdi
hau nghiém cho tham s hinh dang Kk la phan
phdi gamma
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7K | Xg, Xgyeee X)) =

n
G(a’ —a+np =/3+Z|n(ﬁjj. ®)
i=1 m
Khi d6, trung binh cua phan phdi hau
nghiém dugc xac dinh boi cdng thac

!

, o« a+n
Hp =—=—"F""—""F""<- (9)

B Lo x
+>» Inj
#3ol)
2.4. Phan phéi Weibull véi da biét tham
s6 hinh dang
Gia sir ham hop ly tuan theo phan phdi
Weibull W(9, 8), khi d6 chung ta chon phan
phdi tién nghiém lién hop cho tham sé ty I 0
la ham gamma nguoc z(6) ~ 1 G(a,b) . Do do,
ching ta s& c6 phan phdi hau nghiém cho tham
s6 ty 1¢ 0 1a phan phbi gamma nguoc

n
7(0] %, %o, X,) ~ 1G(@' =a+n,b' = b+inﬁ)
i1
(10)
Trung binh caa phan phéi hau nghiém dwoc
xac dinh béi céng thuc

n
b+inﬁ
— i=1 ) (11)
a’-1 a+n-1

. b’
Hy =

2.5. Phan phéi log chuan véi treong hep
da biét d chinh xac -

Gia st ham hop ly c6 dang log chuan
LN (z,1/7). Ching ta chon phan phdi tién
nghiém lién hop cho tham s # 1a phan phéi
chuan 7z(u) ~ N(u,1/ 7,) . Khi d6, phan phdi
hau nghiém cho # 1a phan phéi chuan

n
ToHy +Tzln(xi) .
' -1 i_

0 1
(X, X0 %) ~ N 41" = I T :
To+Nr T rp+nr

12)
Trung binh cua phan phéi hau nghiém dwogc
xac dinh bai cong thirc

n
Toky +Tz|n(xi)

i=1
. 13
o +N7 (13)

HN =4 =

2.6. Phan phéi mii

Gia sir raing ham hop ly c6 dang phan phdi
mii E(4), ching ta chon ham phan phéi tién
nghiém lién hop cho tham s6 4 la phan phdi
gamma z(1) ~G(«, B) . Do do, ching ta co
phan phéi hau nghiém cho tham sé 4 ciing 1a
phan phbi gamma

n
(A X, X9, %) ~ G a':a+n,,6”:,B+in
i=1
(14)
Trung binh caa phan phéi hau nghiém dwoc
xac dinh bai cong thire

!

, a+n
Hg=—=—""—: (15)

/ ﬂ+zxi
i1

2.7. Phan phéi gamma véi diéu kién da
biét tham sé hinh dang «

Néu dir liéu tuan theo phan phbi gamma
G(a, B), ching ta s& chon phan phéi tién
nghiém lién hop cho tham sé ty 184 1a phan
phéi gamma 7z(B) ~ G(ay, ) - Khi d6, phan
phdi hau nghiém cho tham sé ty 16 f ciing 1a
phan phbi gamma

n
(B X, %, %) ~ Gl &' =g +ne, f' = S +in
=
(16)
Trung binh caa phan phdi hau nghiém duoc
xac dinh béi cong thuc

’

, o aygtha
#G:FZO—n_ (17)
ﬁo+zxi

=

2.8. Phan phdi gamma ngwgc véi diéu
kién da biét tham sé hinh dang a

Gia sa ham hop ly c¢6 dang phan phdi
gamma nguoc | G(a,b), ching ta chon ham
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phan phdi tién nghiém lién hop cho tham sb
hinh dang nguwgc f la phan phdi gamma
7(f) ~ Glag, ). Khi @6, phan phdi hau
nghiém cho tham sb hinh dang nguoc c6 dang

(B X, X9, X)) ~ G| @' =g +na, f' = ﬂ0+z

=X

(18)

Trung binh caa phan phéi hau nghiém dwoc
xac dinh bai céng thuc

!

,a oy +na
Hig=—=———  (19)
B F; +zi
0t 2y

i=1 1
3. CONG THUC UOC LUQNG PIEM
BAYES CHO DU LIEU MO
Truée hét, ching ta tim hiéu dinh nghia sb
mo va 0 —Cut, xem (Viertl, 2011).

Pinh nghia 1. Mot s6 mo x™ duoc Xac
dinh boi ham déc trung tuong ung &(.) thoa
man cAc tinh chat sau:

Ham thuc &:1& —[0: 11

Véi moi & €[0; 1] tuwong ng véi 0 —CUt
duoc xac dinh:

T5(01%, %0 %) =

75 (0) < 5 (0; X0, X0 %5)

* - . o
C(x )={x eR:&(X)20}. 5—cut 1a hop
httu han cua cac khoang bi chan
las b&j],h’rc la;
ki
Cs(x)=Ulas i bs:j1# 2.
j=1
Tap hé tro cia ¢C) | dinh nghia boi
supp[£(.)]={xe E: £ (x)= |a bj chan.
_Trong bai bao nay, chling tdi st dung mau
ngau nhién mo dang lién tuc va chi cé mot dinh
nén 0—CUt twong &g vai cac quan sat sé chi la
mot khoang bi chan.

Gia sir, ta c6 mau ngau nhién mo
x;. Khi d6 theo nguyén ly mo rong
Zadeh, thi mdi quan sat ¢ can dugi x, vacan
trén x, . Tuong tu nhu vay, can dudi va can
trén tuong tng cho cac tham sb cua ham hop
ly, ham tién nghiém va ham hau nghiém.

Sir dung O-Cut cua cac gid tri mo
7z (),0e® duoc  biéu thi  boi
[z5(0), 75(0)]. Tuong tu nhu vay, 0—CUt cua
ham hop ly 1(0; %, %5,..., x;) V6i cac gia tri
tuong ung la
15(0; %, X5 ey X1 -

Khi d6, ham phan phdi hau nghiém mo
7 (O]%,%,....x;) duoc xdc dinh bai cong
aC  [25(01% Xz, X0) 75 (01X . Xz %)
thong qua dinh nghia sau:

*

*

75(0]%,%,...%) =

1 * * * —_ T * * *
f@a[gﬁ(e)xg(e; X0 s Xg oo X)) + 75 (0) X 15 (6%, X, o0y xn)}

(9)X|5(9X1'X2: ¥ )
@ﬁgﬁwﬁﬁwm DO 5 X))

vVOe®,0<[0]].

Ap dung nhiing két qua trén vao timg dang
phéan phdi, chiing ta tim wdc luvong diém Bayes
mo cho trung binh hau nghiém. Sau do, chung
ta sit dung khoang udc luong nay cho quan sat
tiép theo. Néu gia trj that cua quan sat tiép theo
roi vao ding khoang du bao thi ching ta két

luan dy bao dung, va nguoc lai thi du béo sai.

Trong bai bao nay, chung t6i mubn kiém tra
mdt dit liéu tuan theo phan phdi nao 1a t6t nhat.
Phan phdi nao tt nhét thi c6 nhidu gia tri quan
sat that roi vao khoang du bao. Ching toi cb
gang minh hoa bang dir liéu thyc nghiém.
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4. UNG DUNG UOC LUQNG PIEM
BAYES CHO DU LIEU MO TAl MUC
J—cut=0

Ching ta sir dung tap dir liéu low(t) va
high, (t) tuong tng voi can dudi va can trén
tai mac §,,,6 =0. Sir dung k¥ thuat tuong tu
trong (Wu, 2004b) cho udc lugng diém Bayes
mo thich hop véi moi phan phoi.

4.1. Dir liu thwc nghiém

Dt liéu thuc nghiém dugc st dung la dix
liéu gia chung khoan cua san giao dich chung
khoan Ha Noi, Viét Nam bao gom 9 ma ¢
phiéu. Cac ma cd phiéu nay tir thoi diém bt
dau 1én san dén ngay 06/11/2015. Ching toi
chon 9 ma ¢b phiéu nay dua vao gia tri cua cac
ma ¢ phiéu tai ngay 06/11/2015 theo bang 1.
Céc ¢ phiéu nay c6 tinh thanh khoan cao, diéu
nay gidp cho gia c6 phiéu kho bi “lam gia” va
dit ligu s& tot hon.

Bang 1. Cac mé ¢ phiéu quan tam

Ma cb phiéu 'DXP’ | "HAT’ | "MAS’ | °NTP’ | ’SLS’ | °'TCT’ | °VCS’ | *VNF’ | *"WCS’
Ngay niém yét 26 29 | 10 1 16 | 06 17 01 | 17
(Ngay/
Théng/ 12 10 |9 12 10 | 12 12 12 |9
Nam) 2005 2010 | 2009 2006 | 2012 | 2006 2007 2010 | 2010
Téng sb quan satdy | 2222 711 | 707 2096 406 | 2126 1801 934 | 1004
bao

4.2. Phan tich dix lig¢u
Trong bang 2 thé hién két qua dy béo dua

trén danh sach cac phan phdi va tinh toan cua
tac gia.

Bang 2. Ty 1¢ dw bao dling dwa trén wéc hrgng diém Bayes cho dir ligu mo

rngé:ép;g%\;é 'DXP’ | 'HAT’ | 'MAS’ | NTP’ | ’SLS’ | *TCT’ | *VCS’ | 'VNF’ | *WCS’
Chuan 0.9743 | 0.9789 | 0.9929 | 0.9690 | 0.9926 | 0.9708 | 0.9611 | 0.9636 | 0.9751
Péu 0.9167 | 0.8636 | 0.8571 | 0.8726 | 09704 | 0.8960 | 0.8978 | 09111 | 0.8337
Pareto 0.9770 | 0.8833 | 0.9321 | 0.9380 | 0.9803 | 0.9600 | 0.9672 | 0.9550 | 0.8815
Weibull 0.9721 | 0.8861 | 0.9321 | 0.9380 | 0.9828 | 0.9633 | 0.9645 | 0.9540 | 0.8855
Log chuén 0.9779 | 0.8790 | 0.9321 | 0.9399 | 0.9852 | 0.9610 | 0.9622 | 0.9529 | 0.8865
Mi 0.9779 | 0.8833 | 0.9321 | 0.9389 | 0.9803 | 0.9610 | 0.9656 | 0.9550 | 0.8825
Gamma 0.3240 | 0.8270 | 0.8416 | 02171 | 0.6995 | 0.2855 | 0.3037 | 0.4989 | 0.4303
Gammangugc | 0.3240 | 0.8270 | 0.8416 | 0.2166 | 0.6995 | 0.2855 | 0.3032 | 0.4989 | 0.4303

Dua vao bang 2, chiing ta thay rang c6 mot
diéu dac biét 1a cac ma cb phiéu HAT, MAS
va SLS hau nhu x4p xi d6i v6i phan phdi nao
cling déu cho két qua du béo tét, mic du phan
phéi chuan van la phan phéi tét nhat. Cu thé la
c4c muc du bao dung trén 80 phan trim cho

HAT va MAS, diing trén 70 phan trim cho ma
cb phiéu SLS. Con ddi véi du bao tét nhat cho
phan phdi chuan twong tng véi ba ma cb phiéu
nay c6 ty 1é¢ du bao dung lan luot 12 ma cb
phiéu HAT la 0.978, mad cé phiéu MAS Ia
0.993 va ma cb phiéu SLS 12 0.993.
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Tiép theo d6, chung ta thay rang cac ma co
phiéu DXP, NTP, TCT, VCS, VNF va WCS
phu hop véi cac phan phéi chuan, déu, Pareto,
Weibull, log chuan va phan phdi mii hon phan
phbi gamma va gamma nguoc, do ty Ié ding
cao hon. Cy thé 1a véi ma c6 phiéu DXP c6
phan phdi ding tot nhat 12 phan phéi mi va
phan phdi log chuan vai ty 1 du bao dang xap
xi 0.978. Cac phan phdi xap xi dung tiép theo
phtl hop véi mé ¢ phiéu DXP nay 1a phan phéi
Pareto vagi ty 1€ du bao dung la 0.977, phan
phdi chuan vai ty 1¢ du bao dang 13 0.974, phan
phdi Weibull véi ty 18 du bao dung 14 0.972 va
phan phéi déu véi ty 1é dy bao dung 1a 0.917.
Tuy nhién, khi chuyén qua xap xi ma c6 phiéu
DXP duéi dang phan phéi gamma hay phan
phdi gamma nguoc thi ty 18 du bao dang chi
xubng con 0.324.

Con ddi véi cac ma cd phiéu NTP, TCT,
VNF va WCS thi phan phdi tét nhit 1a phan

phdi chuan. Biéu nay phu hop voi hau hét cac
nghién ctru vé gia chung khoan hién nay, khi
ho coi phan phdi xap xi tot nhat cho dix liéu gia
chiing khoan.

Vay c6 mot cau hoi dit ra rang, phai ching
vi khoang du bao qua rong nén dy béo thi chac
chan dang. Do do, ching t6i s& hiéu chinh lai
d6 dai khoang du bao ding.

4.3. Hiéu chinh khoang du bao

Trong thi truong ching khoan Viét Nam,
bién do dao déng dén 20 phan trim cho hiu
hét cac ma ¢ phiéu (trir hai ma c6 phiéu "'VCS'
dao dong dén 35.29 phan trim va 'VNF' dao
dong dén 25.74 phan tram). Do d6, dau tién
chiing ta thir thu hep mién dy bao trong khoang
10 phan tram. Két qua dy bao dung cho phién
giao dich tiép theo véi mién du bao co6 do dai
10 phan tram dugc tac gia thé hién trong bang
3.

Bing 3. Mién dy b&o 10 phan trim

S:f;g:%i F\JI:iéu ’DXP’ | "HAT’ | "MAS’ | 'NTP’ ’SLS’ | °TCT” | ’VCS’ | ’VNF’ | "WCS’
Chuan 0.9001 | 0.5809 | 0.5827 | 0.8698 0.7931 | 0.8791 | 0.7512 | 0.7334 | 0.7610
Péu 0.7912 | 0.4501 | 0.5573 | 0.7228 | 0.6650 | 0.8043 | 0.6219 | 0.5557 | 0.5000
Pareto 0.9181 | 0.5724 | 0.5997 | 0.8440 | 0.8227 | 0.9280 | 0.7640 | 0.7430 | 0.6922
Weibull 0.9181 | 0.5724 | 0.5997 | 0.8440 | 0.8227 | 0.9285 | 0.7618 | 0.7420 | 0.6873
Log chuan 0.9190 0.5724 | 0.5997 | 0.8445 | 0.8227 | 0.9280 | 0.7618 | 0.7420 | 0.6892
Mi 0.9185 | 0.5724 | 0.5997 | 0.8449 | 0.8227 | 0.9276 | 0.7607 | 0.7388 | 0.6902
Gamma 0.1566 | 0.4613 | 0.3607 | 0.0654 | 0.3079 | 0.1317 | 0.1321 | 0.1991 | 0.2151
Gamma ngugc 0.1566 | 0.4613 | 0.3607 | 0.0654 | 0.3079 | 0.1317 | 0.1321 | 0.1991 | 0.2151

Theo két qua ciia bang 3, néu chiing ta thu
hep mién du bao xudng con 10 phan trim thi
cic mad cd phiéu DXP, NTP, SLS, TCT va
VCS hiu nhu ¢6 ty 1é du bao dung khong giam
nhiéu so véi khoang du bao gbc ban diu. Tuy
nhién, hai ma c¢d phiéu HAT va MAS c6 giam
ty 18 du bao ding mot cach tuwong dbi 16n, véi
mirc giam khoang 40 phan trim. Piéu nay co

nghia 1a khoang tin cdy cta hai mi c6 phiéu
HAT va MAS 16n, vi vdy khoang bién dong
nay dai nén it c6 y nghia trong thuc té.

Trong khi d6 cac ma c¢6 phiéu DXP, SLS,
TCT, VCS va VNF thich hop vé6i phan phdi
Pareto, Weibull, log chuan, mii hon phéan phdi
chun thi hai mi ¢6 phiéu NTP va WSS xép xi
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phéan phdi chuan tét hon cac phan phéi khéc.

Dua vao ty 1¢ du bao dung trong bang 3, ta

thiy voi mién du béo véi khoang sai léch 10

phan trim van con & mitc x4c suat tuong doi

cao, khoang 70 dén 80 phan tram.

Nhu viy, ddy 1a mot tin hiéu t6t cho ng
dung cua thdng ké Bayes md trong phan tich tai

chinh.

Bang 4. Mién dw b&o 5 phan trim

Phan ‘DXP’ "HAT’ | "MAS’ | 'NTP’ ’SLS’ | °TCT’ VCS’° VNF’ | "WCS’
phéi va

céc ma

co phiéu

Chuén 0.6571 | 0.3235 | 0.4286 | 0.6398 0.5419 | 0.6308 | 0.4770 | 0.4722 | 0.4811
béu 0.4982 | 0.2293 | 0.3479 | 0.4046 | 0.3300 | 0.4581 | 0.3137 | 0.3062 | 0.2580
Pareto 0.6760 | 0.3882 | 0.4668 | 0.6307 | 0.6502 | 0.6458 | 0.5097 | 0.5300 | 0.4771
Weibull 0.6751 | 0.3882 | 0.4668 | 0.6312 | 0.6502 | 0.6468 | 0.5108 | 0.5268 | 0.4771
Log 0.6742 | 0.3882 | 0.4668 | 0.6360 | 0.6478 | 0.6491 | 0.5097 | 0.5321 | 0.4811
chuan

Mii 0.6742 | 0.3882 | 0.4668 | 0.6369 | 0.6478 | 0.6496 | 0.5092 | 0.5332 | 0.4811
Gamma 0.1071 | 0.2968 | 0.2702 | 0.0344 | 0.2365 | 0.0626 | 0.0772 | 0.1413 | 0.1434
Gamma 0.1071 | 0.2968 | 0.2702 | 0.0344 | 0.2365 | 0.0626 | 0.0772 | 0.1413 | 0.1434
nguoc

Nguén: Két qud nghién ciru

Néu ching ta thu hep mién du bao voi
khoang bién dong 5 phan tram, két qua duoc
xac dinh trong bang 4. Két qua bay gio khong
con cao nira. Tuy nhién voi khoang bién dong
qua bé, mién dy béo chi con khoang 1/ 3 hoic
1/4 so véi khoang bién dong cho phép. Do
d6, chi cac ma co phiéu DXP, NTP, SLS va
TCT c¢6 ty 1é dy bao dung 1a chip nhan duoc,
tac 14 & khoang trén 60 phan tram. Tuc 13, cac
ma c6 phiéu nay c6 xap xi theo cac phan phdi
Pareto, Weibull, log chuan, mii thich hop hon
S0 Voi phan phdi chuan, ciing nhu phan phdi
déu, gamma va gamma nguoc. Két qua tuong
tu dbi v6i cac ma cb phiéu TCT va SLS. Tuy
nhién, ma c6 phiéu NTP phi hop véi phan phdi
chuin hon cac phan phdi khéc.

5. KET LUAN

Trong thuc hanh vé phan tich dit liéu theo
thong ké Bayes, viéc kiém tra xem dix liéu phu
hop vai phan phdi nao nhat 1a mot van dé hét

strc quan trong. C6 mot sb cach dé kiém tra mo
hinh twong tu nhu kiém dinh chi square trong
thdng ké tan suat hoac mod phong Monte Carlo.
Tuy nhién, cach kiém tra mé hinh nay lai dua
vao gié tri p-value. Trong khi viéc str dung gia
tri p-value dang gay nhiéu tranh céi, nhom tac
gia ciing da c6 mot nghién ctru lién quan dén
véan dé nay trong bai bao (Nguyen et al., 2016).
Con néu phuwong phap s dung md phong
Monte Carlo cho phan phéi hau nghiém, thi cau
hoi dat ra 1a s6 lugng mé phong 1a bao nhiéu,
dén khi nao thi 6n dinh... nhét 1a khi 4p dung
trong tai chinh vai nhiéu bo dir liéu, mdi bo di
liéu bao gdm ca ngan quan sét theo thoi gian.
bac biét, trong truong hop dir liéu mo viéc
kiém tra mo hinh cua dir liéu lai cang quan
trong. Do d6, trong bai bao nay ching t6i mudn
lidy dung thyc tidn dé chang minh cho van dé
dua ra. Tuc 13, ching t6i gia dinh mot sb dang
phan phédi thuong gap cho dir lidu gid chung
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khoan. Sau do, st dung cong thiic Bayes cho
tirng dang phan phdi nham du bao cho gia dong
ctra cia phién ké tiép. Ty Ié du béo tuan theo
phan phéi nao Ién hon thi ching to dir ligu tuan
theo phan phédi d6 tot hon.

Phuong phap sir dung trong bai bao théng
qua wéc lugng diém thong ké Bayes mo, c6
hiéu chinh cho phu hgp trong phan tich tai
chinh. Két qua du béo véi 9 ma cb phiéu cho
thay ty 1& du bao tuong dbi tét & mirc 70 dén 90
phan tram khi str dung toan bo mién woc lugng
diém hozc thu hep bién @6 10 phan trim. Con
khi thu hep bién d dao dong 12 5 phan tram thi
mic do du bio dung khoang 60 phan tram.
Hon nita, thong qua két qua du bao dung,
chiing t6i cling da chung to sy phu hop cia mé
hinh. Cach danh gia nay khac véi cach danh gia
két qua truyén théng khi ma do phu hop cua
mo hinh duoc 4n sau xac suat dy bao dung.

V6i két qua twong ddi kha quan cua bai
bao, ching téi hy vong wng dung cua thong ké
Bayes m¢ 4p dung sau rong hon vao trong phén
tich tai chinh véi khong chi sir dung gia dong
ctra ma con su dung thém thong tin gia cao
nhét va gia thip nhat dé du bao. Day 1a mot két
qua hoan toan mai cia ching t6i khi chua c6 ai
st dung cach xir ly dir lieu méi 1a théng ké
Bayes mo vao b dir liéu theo cach hiéu chinh
nhu vay.

Chang tbi xin chan thanh cdm on Gido su
Nguyén Trung Hung, Truwong Dai hoc New
Mexico va Paqi hoc Chiang Mai vi sy givp do
tdn tAm cuia éng doi véi nghién ciru cia ching
t6i thdng qua cac Hgi nghj, Héi thdo va cac
cugc thao lugn. Bén canh do, ching téi ciing
cam on Truong Pai hoc Kinh té - Ludt da tai
tro cho ching t6i trong khuon khé dé tai, véi
ma sé CS 2016-13.
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ABSTRACT

Analysts generally use closing price and
normal distribution assumption for a mode!’s
distribution in financial analysis. However,
stock price fluctuation is reflected by a set of
four values, namely opening, highest, lowest
and closing prices. We therefore include the
highest and the lowest prices to take into
account more information in the hope of ending
up with a more exact result as data contains a
ranges of values instead of one only (i.e. the
data is a form of fuzzy number). Moreover, the
assumption that data is normally distributed is

not always satisfied and Jacque Bera or Chi
square tests are often employed to test the
data’s normality. The tests require the use of p-
value which is quite controversial at present.
This paper employs fuzzy Bayes point estimator
to choose the most suitable distribution. On a
sample of 9 stocks with large capitalization in
Vietnam from their listed dates until November
06, 2015, we found that some stocks have
prices distributed more reasonably than
normal distribution and some are not.

Key word: Testing Bayes model, fuzzy data, the estimate of fuzzy Bayes point, application in

financial analysis.
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