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Bai bao nay gioi thiéu mot phuwong phap maoi trong phdn tich va dw bao xu hwong gia cua mot
$6 6 phiéu théng qua mé hinh ham phén vi. Pdy la mé hinh dwoc xdy dung dwa trén 16p ham
phdn vi phit hop. Trong phan thue nghiém, ching t6i g dung mé hinh 1y thuyét cho sé liéu la
chudi loi sudt ciia mot so co phiéu trén thi trieong chitng khodn Viét Nam trong giai doan tir
03/01/2012 dén 25/03/2016. Két qua thuc nghiém cho thday mé hinh ham phdn vi khé phit hop
trong phan tich va dy bdo gid cia cdc ¢ phiéu trén thi trwong chitng khodn Viét Nam. Hon
nita khi so sanh voi cac mo hinh dw bdo truyén théng nhw ARIMA, GARCH,... mé hinh ham
phén vi 16 16 wu thé trong viéc phan tich xu hiedng ciing nhw bién dong ciia cé phiéu qua cdc
gid tri dudi ciia phdn phoi. Két qua nghién ciru givip cho nha dau tw, co quan tw van cé thém
cong cu dy bdo muec loi nhudn va sy bién dong cua thi truong dé dwa ra quyét dinh dung dan
trong viéc nam giit cac loai ¢6 phiéu. Mé hinh nay cé thé xem nhw mét kénh théng tin tham
khdo hitu ich trong viéc nghién ciru va xdy dung chién lwoc dau tw hay hoach dinh chinh sdch
doi véi thi trieong chitng khodn Viét Nam.

Tw khoa: ARIMA; ARCH; GARCH; ham phan vi

Analyzing and forecasting some stocks’ prices on HOSE - Approach by quantile function
model

Abstract

This study introduces a new approach in analyzing and forecasting the stock price through
quantile function model which is based on the suitable class distribution function. In the exper-
iments, we apply the framework to some returns of stock in the equity market in Vietnam from
01/03/2012 to 25/03/2016. The analysis of observations collected during the period shows that
this new model is quite suitable for analyzing and forecasting the stock price on Vietnam's stock
market. Additionally, compared with the traditional forecasting models such as ARIMA,
GARCH this quantile function model is more advantageous in analyzing the trend and the
volatility of stocks through the tail of distribution. The research results can be useful for
investors and policymakers in evaluating returns and volatility to make a right decision on
stockholding. This model can be viewed as a helpful channel of information for investors and
financial managers in researching and investing in Vietnam's stock market.

Keywords: ARIMA, ARCH, GARCH, quantile function
1. Giéi thi¢u can dugc nghién ctru va giai quyét dé han ché toi
Trong d4u tu tai chinh, viéc phan tich, du bao va  thiéu thiét hai c6 thé xdy ra. Viéc hicu biét va dy
danh gia xu huéng gia cua cb phiéu ciing nhu kiém  doan dugc gia clia cic co phiéu ciing nhu dy dodn
soat rui ro cua c6 phiéu 1a nhu cau cap thiét doi hoi  dugc khoan gia tri 16 13i trong tuwong lai 1a mot viéc
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rit quan trong. Trén thuc té, gia cua cac cb phiéu
trén thi truong ludn ludn thay ddi theo thoi gian,
diéu nay tiém 4n rat nhiéu rui ro cho cac nha dau tu
khi tham gia vao thi truong nay. Do d6 viéc nim
duoc cac thong tin tir didn bién cta cac gia chimng
khoan nham gitip nhitng nha hoach dinh chinh sach
0 cac co quan quan ly nha nudc, cac cong ty chung
khoén, cic doanh nghiép niém yét va cac nha dau tu
¢6 nhitng diéu chinh chién luoc dau tu thich hop.
Hién nay, nhiéu phuong phap du bao di dugc phat
trién nham muc dich du doan xu huéng ciing nhu
danh gia bién dong cuia gia cd phiéu dé tim kiém cac
cd phiéu tiém nang cho viéc dau tu. Tuy nhién,
chung ta thuong khong c6 dugc nhiitng mé hinh phu
hop vé6i didu kién thuc té cua thi trudng boi vi mbi
mo hinh thudng gin v6i nhimg gia thiét nhat dinh,
viéc ddt ra cac gia thiét nhu vay giup ching ta
nghién ctru mo hinh d& dang hon, nhung nhiéu khi
nhing gia thiét d6 lai khong thoa man voi diéu kién
thuc té. Vay liéu chung ta c6 nhiing cach tiép can
moi dé nghién ciru nhitng md hinh nay khi ¢6 nhiing
gia thiét cia n6 khong thoa mén so véi didu kién
thuc té cua thi truong hay khong?

Véi cac md hinh ¢ dién nhu ARIMA, ARCH,
GARCH... mot s gia thiét thuong dung vé lich sir
dién bién gia chimg khoan di t6 ra khong phu hop.
Viéc tiép can va ung dung mot md hinh mai dé co
thé khic phuc nhitng han ché so v6i cac md hinh
truyén thng trén thi truong chimg khoan Viét Nam

van con boé ngo. Do chinh 1a y tué’ng dé nghién ctru
nay tiép can mot mo hinh méi nham myc dich phan
tich, danh gia va du doan gia cia cac ¢ phiéu trén
thi truong chimg khoan Viét Nam - m6 hinh ham
phan vi. M6 hinh nay c6 thé gitp cac nha dau tu, cac
nha quan ly va cac nha hoach dinh chinh sach co
thém su lya chon trong viéc phan tich va du doan xu
hudng gia ching khoan va gop phan gitip cac nha
dau tu c6 hanh vi dau tu hop 1y hon. Pay 1a yéu to
quan trong giup thi truong chung khoan Viét Nam
phat trién mot cach 6n dinh va ben vitng hon. Phan
con lai cua bai viét nay duogc cAu trac nhu sau: Muc
2 téng quan cac nghién ctru ¢6 lién quan dén van dé
nghién ctru; Muc 3 gi6i thiéu khai quat vé mé hinh
ham phan vi; Muc 4 mo ta sb lidu sir dung va binh
ludn cac két qua nghién ctru; va cudi cung la két
luan va ham y chinh sach.

2. Tong quan nghién ctru

Vao dau nhitng nam 1980, phan tich chudi thoi
gian phat trién hét strc s6i dong. Cac phuong phap
mai ndy dugce cac nha kinh té lwong, cac nha kinh té
vi mo, cac chuyén gia vé tai chinh, cic nha moi gi6i
chiing khoan...dac bi¢t quan tam. Chung da tao ra

mot cudc cach mang trong mé hinh héda cac quan hé
can bang, cac md hinh dong. Khi nghién ctru mot
chudi thoi gian riéng biét, cd hai cach tiép can, do la
phan tich cac thanh phan céu thanh chudi va phan
tich dong thai cua chudi. Vi cach tiép can thir nhat,
phuong phap thuong str dung la phuong phép Holt-
Winter, phuong phap Census I X_11. Véi cach tiép
can thtr hai, phuong phap htiu hiéu la st dung moé
hinh ARIMA, phuong phap nay do GP.E. Box va
G.M. Jenkins d& xudt dd mo ra mot trang méi trong
cac cong cu du bao. Phuong phap BJ (Box-Jenkin)
— vé ky thuat goi 1a phuong phap ARIMA- khong
dya trén mot hodc nhiéu phuong trinh ma dya trén
phan tich tinh chat ngdu nhién ciia mot chudi thoi
gian. Chudi thoi gian c6 thé giai thich bang hanh vi
trong quéa khir, yéu t6 ngau nhién. M6 hinh ARIMA
d6i khi dugc goi 1a mé hinh phi 1y thuyét vi no
khong xuét phét tir bat ky 1y thuyét kinh té nao va
mo hinh nay dugc dung kha pho bién trong du bao
ngén han. Ly do 1a mé hinh nay chi dung céc gia tri
trong qua khir ciia chinh bién s6 can du bao. C6 hai
phuong phap co ban dé danh gia sy phut hop ctia mod
hinh ARIMA trong viéc md td mot chudi thoi gian
cho trude: phuong phap Box-Jenkins va phuong
phap luya chon t6 hop cac tham sé (p,q). Tuy nhién,
do st dung chi nhitng thong tin trong qua khur nén
md hinh thich hop véi du bao ngin han va khong
phu hop véi phan tich chinh sach.

Khi phan tich chudi thoi gian, két qua thuong gap
1a chudi khong dung, phucmg sai sai s6 thay d6i. Pa
c6 rat nhiéu nghién ciru loai vé mé hinh nay nhu mé
hinh ARCH, m6 hinh GARCH, m¢ rong cua mo
hinh  GARCH nhu TGARRCH, EGARRCH,
MGARRCH... Ciac mo hinh nay dugc phan thanh
hai loai, loai thir nhat str dung mot ham chinh xac dé
danh gia phuong sai co diéu kién cua loi suit, loai
thir hai ding mot phuong trinh ngau nhién dé mé ta
phuong sai c6 diéu kién cua loi suat. Dicu do6 thé
hién qua cdc mé hinh tiéu biéu 13: mé hinh phuong
sai ¢6 diéu kién cia sai s6 thay doi tw hoi quy
(ARCH), m6 hinh ARCH tong quat (GARCH), mo
hinh GARCH dang mii...

Nim 1982, Engel di d& xuat moé hinh ARCH.
Pay 1a mé hinh dau tién dwa ra co s ly thuyét dé
mo hinh hoa rti ro. M6 hinh nay ¢o6 thé duy tinh dugc
dd rai ro loi suit cia mot loai tai san. Nam 1986,
Bollerslev da m¢ rong moé hinh ARCH va dat tén
md hinh ARCH tong quat (GARCH). GARCH khic
phuc dugc nhugce diém phai udc luong nhiéu tham
s6 trong md hinh ARCH. Tuy nhién, trong viéc du
doan dién bién gia chimg khoan, mot sb gia thiét
thuong dung vé lich st dién bién gia ching khoan
da to ra khong phu hop. Vi cadc mo hinh GARCH,
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didu d6 thé hién & cac gia thiét vé tinh ding va mot
sO gia thiét vé phan phéi ctia chudi thoi gian quan sat.
Tsay, Nelson, d@ m¢é rong mo hinh GARCH thanh
cac mo hinh IGARCH, TGARCH, MGARCH... Cac
mo hinh nay doi hoi it diéu kién, mém déo hon so
v6i mo hinh GARCH nhu kiém dinh hiéu ung don
bay, kiém dinh tinh bat ddi xing cua cac ci sdc..

Trong viéc xay dung nén kinh té trung han va dai
han, nhiéu qudc gia bao gdm Anh, Australia, Chile,
New Zealand va My dang thuc hién cac nd luc tai
céu triic nén cong nghiép cung cip dién ciia ho. Xu
huéng dich chuyén co cdu nay dan dén su xuat hién
va tang trudéng nhanh chong thi truong dién luc
trong nhitng ndm dau thap ky 90. Tai My, mét thi
truong buodn ban dién dugc hoat dong va bat dau
giao dich tir ngay 18 thang 11 nam 1998. K& tir thoi
diém nay, dién da trd thanh mét hang hoéa giao dich.
V6i cac tinh nang dic trung nhu tinh khong cét gt
dugc (non-storability), sy phu thudc hoan toan vao
mang ludi truyén tai, do doc ddc trung cia ham
cung cap dién... Dang diéu khong 6n dinh nhu vay
c6 thé tao ra nhimg rui ro dang ké trong hoat dong
kinh doanh. Shi-Jie Deng & Wenjiang (2002) da d&
xuit mo hinh biéu dién do bién dong cia gia dién
bang cach sir dung phuong phap mo hinh héa ham
phan vi. Va 16p phan phbi dic biét nay di cho phép
mo6 hinh héa twong d6i tot dang diéu bién dong cua
dbi twong dang xét. Cung voi y tudng st dung 16p
ham phan vi dé biéu dién dang diéu gia cia mot loai
hang hoa, Wenjiang Jiang & cong su (2008) da su
dung mo hinh ham phéan vi trong viéc phan tich va
du bao xu hudng gia ctia cac ¢o phiéu IBM va Wal-
Mart. Nghién ctru nay dd mo ra mdt hudng méi
trong viéc biéu dién dang diéu cia gia chimg khoan
thong qua cac tham s6 cua 16p ham phan vi, dac biét
1a hai tham s dic trung sau: tham s6 diéu khién -
mé ta do bién dong cua ) phiéu, tham s6 can béng
dudi — mo ta xu hudng thu dugc loi nhuén, ¢ trang
thai can béng hay khong thu duoc lgi nhuén ciia nha
dau tu...Tuy nhién, cic két qua clia tic gi nay chi
moi dung lai ¢ viée phan tich va du bao. Viéc kiém
dinh sy phu hop cia m6 hinh va so sanh véi cac mo
hinh truyén thong, két qua trén con bo ngo.

Cho dén nay da c6 mét s6 nghién ciru vé phén tich
va du bao gia ching khoan trén thi truong ching
khoan Viét Nam. Phuong phap phéan tich va du bao
duogc nhiéu nguoi biét dén nhat 13 phan tich ky thuat
va phan tich co ban. Nhiing cong cu phan tich dinh
lwong chua duoc khai thac nhiéu, do d6 nhimg két
ludn thu duoc van con c6 nhidu han ché. Mic khéc,
nhiéu nghién ctru vé cic mo hinh phan tich va du bao
gia thuong st dung gia thiét phan phdi chuan ma

nhiéu khi nhitng gia thiét nay chua phan anh dang
voi dit liéu thyc té cua thi trudng. Do do, viéc phan
tich nhu vay khong dua dén mot du bao hoan toan
chinh xac trong twong lai. Vuwong Quan Hoang
(2004) da phan tich mot sb dac tinh thong ké cia thi
truong chung khoan so sinh Viét Nam. Ngoai ra, bai
bao dd budc dau tim kiém bang chimg khoa hoc vé
hiéu tmg GARCH trén day thong ké loi suét ctia chi
sO gia thi truong va 10 ¢ phiéu dang niém yét tir
nam 2000 dén 2003. A. Farber & cong su (2006) da
sit dung mo6 hinh GARCH dé u6c luong phuong
trinh trung binh va phuong sai cho mét sé cb phiéu
nhu: VNI, REE, SAM, HAP trong giai doan tir 2000-
2006 dudi anh huong cua viée diéu chinh chinh sach
nhu: diéu chinh bién do gia, gidi han cac 1énh dat
mua va ban ¢ phiéu... Tran S§ Manh & D3 Khic
Huong (2013) sir dung mo hinh GARCH dé do
luong s bién ddi ctia chi s6 chimg khoan VNIndex
dudi 4 quy ludt phan phéi khac nhau: Quy luat phan
phdi chuan, quy ludt phan phdi Student-t, quy luat
phan phéi sai sb tong quat (Generahzed Error Distri-
bution- GED) va quy luat phan phdi Student-t 1éch
(skewed Student-t). Tir cac két qua cho duoc ta lya
chon duoc mot sé6 md hinh du bdo ¢6 d6 chinh xéac
uu viét hon cdc moé hinh con lai. Tuy nhién, bai bao
nay van dé mo cho viéc nghién ctru mo rong do
luong sy bién dong cua chi s VNIndex thong qua
viéc xem xét anh hudng cta yéu td don bay - nhiing
tin tirc tot hay x4u s& gy cho chi s6 ching khoan
bién dong it hon hay nhiéu.

Nhu vay, cac nghién ctru trén thi truong ching
khoan Viét Nam méi chi dimg lai & viée tiép can cac
mo hinh truyén théng. Viéc tiép can mot mo hinh
ma&i nhu md hinh ham phéan vi trong viéc phan tich
va du bio gia cua cd phiéu trén thi truong chimg
khoan Viét Nam con bo ngd, ddy van dang 1a mot
hudéng nghién ctru kha mdéi trong quan tri tai chinh
trén thi truong tai chinh Viét Nam.

3. M6 hinh ham phéan vi

3.1. Ham phdn vi

Cho X 1a mot bién ngau nhién. Ta goi phéan vi bac
p, (0 <p < 1) ctia X hay p - phan vi 1a mét dai luong
ky hi¢u QP(X) dugc dinh nghia nhu sau:

QP(X) =inf{x : PIX< x) >p}

hay 1a

trong d6 F(x) 1a ham phan phdi x4c suit cua bién
ngau nhién X.

Néu F(x) 1a mot ham ting thuc sy thi phan vi bac p
ctia X chinh 13 ham nguogc ctia ham phéan phbi:

0,X) =F(p)

86 226(11) thang 4/2016

126

Kinh téPhat trien




3.2. M6 hinh ham phdn vi

C6 nhiéu 16p ham phan vi nhu 16p ham phan vi
co ban, 16p ham phan vi loai I, II, III. Trong nghién
ctru nay tac gia chon 16p ham phéan vi loai 1. Day la
16p ham phan vi 6n dinh va twong doi phu hgp trong
phén tich va du bao gia chimg khoan (Warren G.
Gilchrist, 2000).

Ho 16p ham phan vi loai I, ky hi¢u q(y; o, o, 6, 1),
duoc dinh nghia nhu sau:

Y
trong d6 y € (0,1) va ky hiéu o dugc biéu dién nhu
trén duoc dinh nghia nhu sau:

PN
qlyio, o0, 1) = pi + 5*{10!11 ’ }

x” neu x > 0
z7) =20
—(—x)7

u duoc goi 1a tham sd vi tri, 4 € (o0, o).

J dugc goi 1a tham sb ty 18, J € (0, o).

o 1a tham sb diéu khién (tail order), o € (0, ) -
tham s0 nay md ta do bien dong, o cang nhd, dudi
phan phoi cang day - do bién dong cang lon, rui ro
cang cao.

o 1a tham s6 can bang dudi, a € (0, ) Ngudi ta
da chiig minh dugc (Warren G. Gilchrist, 2000):

-Néu a = 1, phan phdi can bang: xac suat nha dau
tu thu duogc loi nhuan = xac suat nha dau tu mat tién,

neux =0

ncu zx < 0

didu nay co nghia la nha ddu tu ¢ trang thai cin
bang;

-Néu a > 1, dudi bén trai map hon dudi bén phai
— diéu nay co6 nghia la nha dau tu c6 xu hudng s€ bi
10 khi dau tu;

-Néu a < 1, dudi bén phai map hon dudi bén trai
— di€u nay c6 nghia la nha dau tu s€ c6 xu hudng thu
lgi nhi€u hon.

V6i 16p ham phan vi dé cho & trén, ham phéan phi
xac suat va ham mat d xac suat tuong ung sé la:

| 1 @
F T, T, (5. ) —_— - —
(I, ,0/7 /l) {1 +e-xp ( ;—(l /JI‘)((T)) }

(e

a T exp (

f('/]:7 U: (]’f: (57 :“") =

dar(1+ exp(—g(z —

trong d6 x € (-0, ©), X L.

Hinh 1 minh hoa ham mat do xac suét cta lop
ham phan vi loai I Gng v6i cac gia tri cua o, a khac
nhau (trong truong hop 6 = 1, p = 0).

Trong nghién ctru ndy, tac gia biéu dién loi suét
ctia mot co phi¢u thong qua l6p ham phan vi loai 1.
Sau d6, thong qua ham phan phoi xac suat va ham
mat do xac suat, ta co thé udc lugng cac tham so cua
mo hinh nay.

3.3. Xdy duwng mo hinh

Goi r, 1 loi suat cia mot c6 phicu tai thoi diém ¢.
Khi d6 ta c¢6 thé bi€u dien r, dudi dang:

Hinh 1: Him mat dd x4c suit twong ng véi I6p ham phan vi loai I

3 - z 0=0.4,a
© o=0 ° c=0.4, ° 7
z z z =1.6
& 0=0.4 E o g
g o 8 o 8 o
(=3 o (=}
(= o =]
20 10 0 10 20 20 10 1] 10 20 20 10 0 10 20

4

Drersily

Darsity
oo ()
—_
Darsity

20 10 o 1w (] 20 10 o H 20 (K m o G 0
X ¥ 4
= - -
S o=1.6 o o=1.6 = c=1.6
= . = =
g o 0=0.4 § o =1 5 o /\\ a=1.6
[=] o a (=} (=} o
o o o
o (=] o
-20 -10 0 10 20 -20 -10 0 10 20 -20 10 0 10 20
x x X
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1
L v ) & (1)
re =+ 071l .
re = p t{ i U“t}

trong do:

(U } 1a nhitng bién ngiu nhién doc lap, ciing phan
phéi déu (i.i.d) trén (0, 1);

1 tham s6 vi tri;
J: tham sé ty 18;
o, tharn s0 dleu khién, thé hién d6 bién dong cua

loi suat ciia c6 phiéu va o, duge biéu dién boi
phuong trinh sau:

o; = a(log(2 + ’rf,l))f1 + boy 1.

a, : tham s6 can bang dudi, dugc bién dién baoi
phuong trinh sau:

(op—1)

oy = c[log (1 + elt-1 ) (”t 1)] +day
Trong nghién curu nay, tac gia bleu dién loi suat
cua mot co phiéu dudi dang ham phan vi thudc 16p
ham phan vi loai I nhu trén. Va nhu vay mé hinh
ham phéan vi c¢6 dang nhu sau:

Tt i
=)

Uy
<>n—u+aw{1obm}“t

(3)or = a(log(2 + 'rf_l)) )
(4)cu = c[log (1 + 67'*(?171)) 75”‘1 l)] + doy

(2) 1a phuong trinh md ta loi suat ctia c6 phiéu,

+ bat,l

(3) 1a phuong trinh mé ta do bién dong cua cb phiéu,
(4) 1a phuong trinh m6 ta xu huéng gia cta c6 phiéu.

Nhu vay, tir (2), (3) va (4) ta thiy nhimg thanh
phan quan trong cua mo hinh ham phan vi la he 5O
o va hé s6 a. Hé s6 o cho phép mo ta rd rang vé do
bién dong cua cd phicu, h¢ so6 a cho bict xu hudng
cta cO phicu theo xu hudng thi truong.

3.4. Uéc lwong cdc tham soé trong mé hinh ham
phan vi

Do ham mat d6 tuong tng voi 16p ham phan vi
nay ¢ dang hién nén trong nghién ctru nay chiing toi
da st dung phuong phap hop ly cuc dai dé udc
lugng cac tham so trong md hinh (1).

Ham hop ly twong ting v6i ham phan vi trong (1)
c6 dang:

1(0) = Z In(f(ry; o 85 1))
t=1

_ - a (ry - .U»)(m') B 1 _ (o
= {ln(é—m) +1In (— 5(7}, 1)

. —
] t— M

()] me))

Céc tham sb u6c luong trong (1) 1a nghiém cua
hé phuong trinh vi phan sau:

al

0

Nhu vay, gia tri uéc luong cia 67

= 0 véi 01a tip cac tham so can udc lugng.

= (a,b,¢,d, 6, j1)

la nghiém ctia hé¢ 6 phuong trinh sau:

(2UB) dlo) _
i;[jt 5(74 -
ole) ol(ae) 0
T
IUB) Ol ew) _ 0
dag  Oc
oue) dllor) _
Doy od
ol(9)

-5 =0
ale) _

\ J;L =0

Day la mot hé phuong trinh phi tuyén. C6 mot s6
phuong phéap dé giai hé phuong trinh phi tuyén nhu
phuong phép lap, phuong phap Newton, phuong
phap Newton — Raphson, Phuong phéap Newton-
Krylov, phuong phap Sympson — Newton... Trong
nghién cu’u nay, tac gia gidi hé phuong trinh vi phan
ph1 tuyen trén bang phuong phap Newton. Su dung
phan mém Maple tac gla da viét chuong trinh dé
woc luong cac tham sb trong (1).

Thudt todn woc hrong cdc tham sé trong mé hinh
(1)

* Buoc 1:

- Gan gia tri ban dau cho Yo Gy By 1.

- Dinh nghia ham o, g, 1.

* Budc 2:

- St dung phuong phép’ Newton dé giai hé
phuong trinh vi phan phi tuyén trén.

- Sang budc 3

* Budc 3:

- Cap nhit gia tri a, B, tng voi mdi quan sat clia
chudi dir ligu.

- Sang budc 4.

* Budc 4:

- Két thuc chuong trinh.

Procedure thuat toAn Newton
- Géan ho nghlém ban dé‘iu 90 et ((107 b()-, €, ({07 (S()s /l'(]),

- Tinh ma tran Jacobi W va vector thang du €.
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- Tinh cac dao ham: 52’25’ 3¢’ 2’ 26"
- Lap ma trdn Jacobian j(a, b, ¢, d, J) cia ham
_ (9f 9f of of oF
W= (aa'ab'ac'ad'aﬁ)
Néu ¢& miu chua di N hodc 161 giai chua hdi tu thi:
- Cap nhat gia tri thang du € va @ theo cong thirc sau:

W) = W (eW) F ()

gl — g _ W) f(0P)), p=0,1,2, ..
- Lap lai néu 10 giai chua hdi tu hodc € > €, €,
cho trude.
-Cho két qua giatricua 0 = (a, b, ¢, d, d, w.
- Két thuc thuat toan Newton.

4. Ung dung m6 hinh ham phan vi trong phan
tich va dy bao xu hwong gia mét so b phleu trén
thi treong chirng khoan Viét Nam

4.1. M6 ta sé lisu

Tac gia su dung dir liéu vé gia dong ctra hang
ngdy cua cac c¢b phiéu duoc niém yét trén San giao
dich chung khoan Thanh pho Ho6 Chi Minh (HoSE)
trong khoang thoi gian tr 03/01/2012 dén
25/03/2016. Nghién ctru chon ngiu nhién mét s6
phiéu nhu CTG, VCB, EIB (thong tin cap nhat nam
2016), mdi ¢ phiéu gdm 1050 gi4 tri quan sat (gia
dong ctra). Dir lieu duoc ldy tir cac trang web
fpts.com.vn, hsx.vn. Chudi lgi sut cta cac chi s6
duoc xac dinh nhu sau:

P )

e = In
(l’t—1

vOi p, la gia dong cura phién 7.
Bang 1 1a két qua vé cac gia tri thong ké mo ta
cua cac chuoi loi suat.

Theo bang 1 cac gié tri thong ké mo ta ta thay loi
suét trung binh ctia ¢ phiéu VCB 1a duong, hai c6
phiéu con lai 13 Am. Dya theo kiém dinh J aque-Bera
vé tinh phén phdi chuin, v6i mirc ¥ nghia 5%, ca 3
chudi déu khong tuan theo phan phdi chuan.

4.2. Két qud phan tich

Biang phuong phap udc lwong hop 1y cuc dai két
hop véi viée sir dung phan mém Maple, chiing t6i da
wdc lugng cac tham sé cia md hinh trong moé hinh
(1) cho cac ¢b phiéu CTG, VCB, EIB. Két qua wdc
luong duoc cho trong Bang 2.

Két qua minh hoa cua céc cd phiéu CTG, VCB,
EIB bang mé hinh hdi quy phan vi dugc cho cac hinh
1,2,3. Dy &, minh hoa do bién dong cua gia c6 phiéu
CTG S0 voi th1 truong, diy o o, minh hoa xu hudng gia
ctia c¢d phiéu CTG so v6i xu huorng thi truong.

Hinh 2a thé hién gi4 cua cb phiéu CTG trong th0’1
ky nghlen ctru, hinh 2b thé hién xu huo‘ng gid ctia ¢b
phleu CTG va hinh 2¢ thé hién do bién dong gia cta
c¢d phiéu CTG trong thoi ky nghién ciru. Pbi chiéu
hinh 2a va 2b ta nhan thiy trong lan can quan sat thir
60 twong tng thoi gian khoang cudi thang 3/2012,
day udc lugng chod@, cé dff) dég cao — dié’u do C,é
nghia la xu hudng cho gia c6 phiéu s€ di xuong. Doi
chiéu véi tinh hinh thyc té, trong khoéng thoi gian
nay ngan hang VietinBank thuc hlen quyén chia cb
phleu tra cd tirc va thuong cho c6 dong, do do gia
ctia ¢ phiéu CTG trong thoi ky giam dot ngot va
tiép tuc giam cho dén quan sat thir 216 Sau quan sat
nay, day udc luong @l tuong dbi 6n dinh, didu nay
c6 nghia la trong khoang thoi gian nay nha dau tu sé
thu loi. Trén thyc té, trong khoang thoi gian nay,
nhom c6 phiéu nay di phuc hdi dang ké sau khi khéi
ngoai bat dau tham gia gom mua ¢ phiéu cho dén
cubi ndm 2012. Nam 2013 c6 thé dugc xem 1a mot
nam khong thanh cong ddi véi cac cd phiéu nganh

Biang 1: M ta théng ké chudi lgi suit ciia cic c6 phiéu tir 03/01/2012 dén 25/03/2016

Mean Median | Maximum | Minimum Std. Skewness | Kurtosis Jarque- Prob. Sum Sq. Obs
Dev. Bera Dev.
CTG | -5.62E-06 0 0.0663 | -0.21218 | 0.02028 | -1.2973 | 18.3064 | 10544.47 | 0.000 | 0.43134 | 1050
VCB | 0.000687 0 0.0676 | -0.1431 | 0.02101 | -0.3815 | 6.2402 | 484.7923 | 0.000 | 0.46316 | 1050
EIB | -0.000312 0 0.0673 | -0.07616 | 0.01686 | 0.13621 | 6.07822 | 417.7965 | 0.000 | 0.29812 | 1050
Nguon: Tinh toan cua tdc gia.
Bang 2: Bing wéc lwgng cac tham s6 v6i md hinh ham phan vi cho cic ¢6 phiéu CTG, VCB, EIB
a b ¢ d ) fi
CTG 0.45 0.32 0.803 0.435 0.015 -0.0051
VCB 0.402 0.13 0.68 0.515 0.02 0.00490
EIB 0.14 0.62 0.705 0.5 0.0012 -0.00037
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Hinh 2a: Gia cia co

phiéu CTG
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Hinh 2b: Diy wéc lrgng ciia ¢; cho ¢b phiéu CTG
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Hinh 2c¢: Diy wéc hrgng cita d; cho ¢o phiéu CTG
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ngan hang, cu thé 14 vao dau thang 2/2013, ¢6 phiéu
nay bi anh hudng boi cac thong tin bt 1oi lién quan
dén lanh dao cép cao ciia ngan hang nay nén co
phiéu CTG bj rét gia, do d6 ddy uée lugng @, ting
vot ing v&i quan sat thir 420 cho dén lan can quan
sat thar 6000. Ung v6i thoi gian nay (dau thang
9/2013), Ngan hang VietinBank phat hanh thém c6
tirc va ngan hang Vietin Bank thyc hién quyén chia
cb tire (twong ung thoi gian tir 20 dén 22/05/2014),
do 6 gia cb phiéu sut giam. Sau thoi gian do6 tir xu
huéng cla @, nha dau tu xu huéng thu loi khi dau
tu trong thoi gian nay. Pay la thoi gian kha on dinh
clia cac ¢6 phiéu ctia Ngan hang thuong mai c6 phan
Cong thuong Viét Nam.

Tuong tu, Hinh 3 va Hinh 4 bién dién mé hinh
ham phan vi ddi véi cac c¢6 phiéu VCB va EIB.

Tir két qua trén, thong qua diy udc luong (’it ta
thay c6 phiéu VCB tuong d6i 6n dinh trong ca thoi
ky nghién ctru, nha dau tu ¢6 xu hudng thu loi nhiéu

hon khi dau tu trong thoi gian nay, chi c6 quan sat
twong ung trong thoi gian tir thang 5 ndm 2012 dén
thang 3 nam 2012, day udc luong co6 do dbc cao,
vuot hon 1, do d6 nha dau tu s& ¢6 xu hudéng khong
thu loi khi dau tu trong khoang thoi gian nay. Riéng
c¢b phiéu EIB, so v6i hai ¢b phiéu CTG va VCB, ta
nhan thiy trong hau hét thoi gian nghién ctu diy
uoc lugng @, ¢6 xu hudng nhén gid tri lon 1, a, day
nhan gia tri nhd, tuong tmg do bien dong vé gia lon.
Déi chiéu voi thyc té, trong khoang thoi gian nghién
ctru 6 rat nhiéu thong tin dén doan trai chiéu trén
thi truong ching khoan vé thay d6i co ciu cd dong,
thay d6i lanh dao, s6 cd phiéu giao dich thoa thuan
16n khién gia ¢ phiéu ciia ngan hang nay mét gia.
Cudc thanh tra dot xudt hdi thang 4/2015 vira qua
van con 1 an s6 16n vé tinh hinh hoat dong cua nha
bang nay. Tinh hinh kinh doanh ¢o ut cua
Eximbank nam 2014 va nira dau nam 2015 da lap
tirc phan anh vao gia ¢d phiéu véi xu hudng lao dbc
lién tuc (Pham Pan Khanh, 2014).
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7

Hinh 3: M6 hinh ham phan vi d6i véi ¢6 phiéu VCB

55

vcB

S50

a5

140

35

30

25

20

15

100 200 300 400 500 6800 700 800 900

1000

ALPHA

1.01 -

1.00 -

0.99 -

0.97

400 500 600 700 800 200

1000 |

SIGMA

500 600 700 800 soo

1000

Hinh 4: M6 hinh ham phan vi di véi c¢6 phiéu EIB
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Bing 3: So sanh gia c¢6 phiéu thye té va gia ¢6 phiéu du bio theo mé hinh ham phan vi va

mé hinh phuong sai sai so thay déi

Co phicu | Thoi gian Gia Gia du bao theo Chénh Iéch Gia du bao Chénh 1éch
thyc mo hinh ham gitra gid thyc | theo mo hinh | gitra gia thyc

te phén vi te va gia du GARCH, teé va gia du

bao TGARCH bao

21/03/2016 17.3 17.30 | 0.001876315 17.29 | 0.008145538
22/03/2016 17.1 17.21 | 0.108540211 17.28 | 0.183712759
CTG 23/03/2016 17.2 17.05 | 0.147457959 17.28 | 0.07557489
24/03/2016 16.9 16.65 | 0.253075969 17.27 | 0.367440852
25/03/2016 16.9 16.84 | 0.061516202 17.26 | 0.359310645
MAPE ppanvi= 0.0067288 | MAPE tgarcH= 0.0117222
21/03/2016 42.9 42.47 | 0.43050354 42.37 | 0.526354525
22/03/2016 43.3 42.82 | 0.476671359 42.52 |1 0.783047111
VCB 23/03/2016 42.9 43.25 | 0.350420535 42.51 | 0.385630813
24/03/2016 42.1 42.51 | 0.412563877 42.41 | 0.308727452
25/03/2016 42.8 42.04 | 0.758408516 42.56 | 0.235016019

MAPE jhn vi= 0.0113463 | MAPEgarch=  0.0104334
21/03/2016 10.3 10.34 | 0.042437972 10.38 | 0.082345262
22/03/2016 10.3 10.22 | 0.075389161 10.36 | 0.061213954
EIB 23/03/2016 10.3 10.26 | 0.043699707 10.39 | 0.092827451
24/03/2016 10.3 10.29 | 0.007091926 10.38 | 0.07750506
25/03/2016 10.3 10.29 | 0.008889208 10.37 | 0.070477959

MAPE phan vi= 0.0034468 | MAPEgarcu=  0.0074635

Nguon: Tinh todn cia tdc gid

Danh gia do chinh xdc dw bdo ciia moé hinh
ham phén vi

Dé danh gia do chinh xac du bao cia md hinh
ham phan vi, tac gia thuc hién so sanh két qua du
bao cia md hinh ham phéan vi da dugc thyc hién &
trén voi mo hinh dy bao chudi thoi gian phuong sai
sai sO thay doi (xem phu luc) thong qua tiéu chi
MAPE (Mean Absolute Percent Error).

Dur bdo trong mdu, két qua so sanh duoc cho
trong Bang 3.

Két qua cho thdy, mo hinh ham phan vi cho két
qua du bao kha tot va c6 xu hudng kha phu hop véi
xu huéng thuc té. Cu thé, vai cd phiéu CTG, EIB,
sai s& phan trim tuyét d6i khi udc lwong theo mé

hinh ham phan vi tuong tmg la 6.7% va 3.4% nhung
v6i mo hinh GARCH tuong tng 1a 11.7% va 7.4%.
Nhu vay, ta s€ van dung mo6 hinh nay vao viéc du
béo ngoai mau.

Dur bdo ngodi mau

D6i v6i du bao nay, md hinh ham phan vi co thé
du bao cho cac phién nim phién tiép theo. Két qua
du bao chi tiét duge thé hién trong bang 4.

Tir bang két qua du bio ngoai mau cia mo hinh
ham phan vi va mé hinh GARCH, ta thiy xu hudng
du bao cia mo hinh GARCH hau hét khong doi.
Trong khi 6 mé hinh ham phén vi cho két qua linh
dong hon. Do dd, nghién ctru hy vong mé hinh nay
cling 12 mot kénh tham khao hitu ich cho nha dau tu.

Bang 4: Dy b4o ngoai miu ciia md hinh ham phén vi va mé hinh phwong sai sai s6 thay ddi

CTG VCB EIB
MO
HINH
HAM
PHANVI 169 | 169 | 169 | 169 | 169 | 41.5 | 39.3 | 39.1 | 39.0 | 38.1 | 10.1 9.9 9.9 9.9 9.5
MO
HINH
GARCH 169 | 169 | 169 | 169 | 169 | 42.8 | 42.8 | 42.8 1429|429 | 1031103 10.3 | 10.3 | 10.3
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Hinh 5: Gia ciia ¢6 phiéu khi wéc lwong bang mé hinh ham phan vi va gia thue té cia ¢ phiéu
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Nhu vay, so v6i cac mod hinh phan tich va du bao
truyén théng, mé hinh ham phan vi khéng nhiing c6
wu thé hon trong viéc phén tich va du bao ngan han.
Tuy nhién, khi udc luwong dai han, xu huéng dy bao
ciia md hinh ham phan vi hau hét phu hop véi xu
hudng trén thyc té. Didu d6 thé hién qua hinh 5.

Hinh 5 thé hién gia thuc té cua cac cb phiéu CTG,
VCB, EIB va gia clia cic c6 phiéu khi wdc luong
bang mé hinh ham phan vi. R& rémg la m6 hinh ham
phan vi phan anh phu hop V0'1 hau hét xu thé chung
cua cac co phleu trén thuc té. Ngay ca trong truong
hop thi truong chimg khoan bét 6n, bi sdc thong tin,
md hinh ham phan vi déu phan anh phi hop va theo
kip thuc té. Pay ciing 1 mot uu thé cia ham phan vi
trong viéc phan tich gia tri dudi ciia phan phdi.

5. Két luan va ham y chinh sich

Viéc phan tich vé gia va loi suat dong vai tro quan
trong va c6 y nghia 16n vé kinh t& dic biét 1a trong
giai doan hién nay khi thi truong chung khoan Viét
Nam con non tré. Tur d6 gitp cac nha phan tich thi
truong co thé xac dinh duwoc muc do rui ro cua viéc
nam gitlr tai san, du doan duoc bién dong cua gia cd
phiéu trén thi truong ching khoén dé dwa ra dugc cac
du béo ciing nhu két luan trong phan tich va dau tu.

Nghién ciru nay sé cung cap cho cac nha dau tu
mot cong cu tryc quan trong vi€c phan tich xu hudng
ciing nhu dy bao ty sut lgi tirc ciia danh muc thi
truong thong qua hai tham sé ddc trung: tham sb
diéu khién & va tham sb can béng a, dac biét 1a trong
truong hop thi truong co bién dong. Pong thoi, két
qua nghién ctru s& gitip cho nha dau tu cling nhu cac
nha hoach dinh chinh sach s€ nhan dinh dugc muc
loi nhudn va sy bién dong ctia th1 truong dé dua ra
quyet dinh dtng dén trong viéc nam gitr cac loai co
phiéu. M6 hinh nay c¢6 thé xem nhu mot kénh thong
tin tham khao hitu ich trong viéc nghién ctu va xay
dung chién luoc dau tu hay hoach dinh chinh sach
dbi v6i thi truong chimg khoan. Tuy viy, nhuoc
diém coa phuong phap nay 1a viéc udc luong cac
tham s trong md hinh. Céng viéc nay doi hoi phai
may tinh ¢6 dung luong bd nhd 16n do viée udc
lwong ham hop 1y con qué phtc tap. Do d6 ngoai
phuong phap udc lugng hop 1y cuc dai dé ude lugng
cac tham sb trong mé hinh, ta c6 thé sir dung céac
phuong phép udc lugng mo phong khac nhu: mod
phoéng hop ly cuc dai (SML-Simulated Maximum
Likehood), mé phong ham sinh moment (GMM-
General Method Moment)... nhim 1am giam dung
lugng bd nhé va tde do tinh toan cua may tinh.
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Phu luc

Bang 5: Két qua woc lwgng theo md Hinh phwong sai sai s6 thay déi

Dependent Variable: D(LOG(EIB)) Dependent Variable: D(LOG(CTG))
Variable Coefficient | z-Statistic Prob. Variable Coefficient gtatistic Prob.
C -0.000133 -0.387648 | 0.6983 [ C -0.000471 | 0.905812 0.365
AR(1) -0.803048 | -19.26008 0
AR(2) -0.898942 | -31.18489 0
AR(4) -0.160525 -3.844237 [ 0.0001
AR(5) -0.104172 -3.51363 | 0.0004
MA(1) 0.753415 15.75427 0
MA(2) 0.797658 17.3539 0
MA(3) -0.207353 -4.356439 0
Variance Equation Variance Equation
C 2.95E-05 7.749659 0]C 1.83E-05 | 9.642175 0
RESID(-1)"2 0.354259 7.957158 0 | RESID(-)"2 0.213813 | 6.407912 0
RESID(-1)"2*(RESID(- RESID(-1)"2*(RESID(- -
1)<0) -0.10603 -2.054878 | 0.0399 [ 1)<0) -0.106603 | 3.175879 0.0015
GARCH(-1) 0.614607 21.95016 0 | GARCH(-1) 0.819469 | 46.50943 0
Dependent Variable: D(LOG(VCB))
AR(3) -0.891938 | -24.88197 0
MA(1) 1.712773 47.42389 0
MA(2) 1.684488 42.89458 0
MA(@3) 0.934524 28.1048 0
Variance
Equation
C 8.36E-05 3.301971 0.001
RESID(-1)"2 0.083967 3.464485 | 0.0005
GARCH(-1) 0.780455 12.98253 0
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