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TOM TAT:

Véi dir liéu gdn 20 nm thi trudng chitng khodn Viét Nam giai doan oY ngay 28/7/2000 d&n ngay
3/10/2019 thi viéc sit dung cic cdng cu phan tich k¥ thuat rong d6 viée st dung duding trung binh
d6ng da 113 nén phd bin thi viéc 4p dyng md hinh chuyén trang thii Markov cho thiy ¢6 sy ton tai
2 trang théi thi trrdng 1A wang thdi gid 1&n (bull market) va trang thii gid xudng (bear market). Bai
vi€t gitip cic nhd ddu wciing nhu nha quén 1y c6 cdi nhin ding d4n vé trang théi thj cudng d€ c6
nhitng hanh ddng ddu nr hdp 1y hodc c6 quyét dinh phi hgp trong mdi giai doan ciia thi truding.

Tit khéa: M@ hinh Markov, dudng trung binh céng, thi trudng chitng khodn.

1. Gi6i thigu

Muc tiéu fim ki€m Idi nhudn ludn 12 mi quan
tam 16n nhit cha nha ddu wrkhi tham gia thi trvding
ching khodn. D€ dat dugic muc tiéu hang dau nay
nhi ddu tr cé nhiéu phuong phdp dp dung, mot
trong nhirng phuong phap d6 1 di theo xu hudng
thi trudng. Xu hudng 12 baa chinh [a kim chi nam
ctia mdt bd phan khdng nbd nha ddu a: xu hudng
thi trudng ting (bull market hay thi trudng con bd)
hay xu hu@ng thi trudng giam (bear market - thj
trudng con giu) quyét dinh chi€n lvde ddu wr cia
ho. D81 v8i trudng phdi phén tich k§ thuat thi viéc
st dung cdc dudng trung binh ddng nhim x4c dinh
xu hudng cda thj trudng ciing di duge ddng ddo
nha dAu twrén thi trudng chitng khodn Viét Nam
st dung. Phin déng trén th trudng nha diu tu s
dung 2 phdn mém chuyén dung d€ sit dung cdc
cbng cu nay 1a Metastock v Ammibroker.

Vdi su phit nén réng rdi cha phan tich dif liéu,
diic biét la trudng phdi phan tich dinh lugng, db sir
dung cong cu hay phdn mém gi thi muc tiéu ciing
1a tim ki€m [gi nhugn ma mét trong d6 12 1am sao
xdc dinh dudc xu hudng thj trudng. Vi vay, bai
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nghién cifu s& hudng vao viée so sdnh viéc sif dung
dugng trung binh déng vi gidi thiu viéc 4p dung
mé hinh chuyén trang thai Markov d€ phan tich
chuyén trang thdi trén thi teu®ng chitng khodn.

2. Téng quan Iy thuy&t va phuong phép
nghién cdu

2.1. Téng quan cde nghién citu trude

C4c md hinh chuyén trang thai Markov dugc 4p
dung rong ra trong khoa hoc xa hdi. Vi dy, trong
kinh t& hoc, t6c d6 ting trudng cda 18ng san phim
quéc ndi dugc md hinh héa nhy mdt qud tinh
chuyén ddi trang thai duge quan sdt qua viéc khi
nio nén kinh t€ ting trvdng va suy thodi (Hamilton
1989). Vi du kinh t€ khic bao gdm mé hinh héa i
sudt (Garcia va Perron 1996) va ty gid héi dodi
(Engel va Hamilton 1990). Trong Iinh vy ti chinh,
(Kim, Nelson va Startz 1998) vdi md hinh 1gi nhuan
8 phi€u hang théng, trong khi Guidolin (2011b,
2011a) cung cip nhiéu ing dung clia cdc md hinh
nity d€ Iua chon danh muc ddu w va dinh gi4 1ai
sén. Nhimg mo hinh Markov nay ciing dudc sit
dung trong khoa hoc sifc khde. Vi dy, trong tam Iy
hoc, mé hinh chuy&n d1 trang thdi Markov da dudgc
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4p dung cho dif li€u hing ngay vé trang thd1 hung
phén va trdm cdm cho cdc ¢4 nhan véi 1c d8 nhanh
5i loan luBng cyc (Hamaker, Grasman, vi
Kamphuis 2010). Trong dich & hoc, Lu, Zeng, vi
Chen (2010) va Martinez-Beneito et al. (2008) md
hinh ty 1¢ mic bénh truyén nhim 3 bénh dich va
trang thi khdng nhi€m bénh.

M35 hinh hdi quy Markov ban ddu dugde phét
tri€n bdi Quandt (1972) va Goldfeld va Quandt
(1973). Trong mét ba1 béo chuyén dé, Hamilton
(1989) 43 m& rdng cac hdi quy chuyén di Markov
aé xit 1§ vA cung cdp 1 bd loc phi tuyén d€ udc
tinh. Hamilton (1993) v Hamilton (1994, chuong
22) cung cp gidi thidu tuyét vdi cho cdc md hinh
chuyén doi trang thai Markov. Cdc mé hinh
chuyén d8i rang thai Markov duge s& dung cho
cde chubi duge cho 12 chuyén d8i qua mat tip hop
hitu han trang thdi khdng quan sit, cho phép qud
trinh ph4t wién khéc nhau & mdi wrang théi. Qué
tinh chuyén d8i xay ra theo mbt quy trinh Markov.
Thyi gian chuyén tif trang thdi nay sang trang thai
khéc vi thisi lugng giita nhitng thay d6i trong trang
th4i 12 ngAu nhién. Vf dy, cdc mé hinh niy ¢ thé
duge sit dung d€ hidu quy trinh thdi gian chuyén
03i ting trudng kinh t& giifa m& réng va suy thodi
va thdi lugng cha tiing thoi ky.

Sau cdng b& cia Hamilton (1989), Turner &
cOng s (1989) 14 nhitng 14c gid tién phong thuc
nghiém phuong phdp nay trén thi rudng ching
khodn My v&i md hinh MS AR (Markov
switching - Autoregressive). M6 hinh MS - AR
cda Turner cho phép ki€m sodt sy chuyén trang
thdi rong c& phuong trinh trung binh va phudng
sai clla ty suft sinh Igi, m6 hinh nay cho thay tinh
hi¢u qud khi dy bdo hanh vi thi ntng ching
khodn hon so vdi cdc phuang phip di bdo truyén
thdng khac ciing nhu so vé1 mé hinh chuyén rang
thdi nhumg phudng sai ¢ dinh Schaller & Norden
(1997) 4p dung mbd hinh ciia Turner v6i mét kiém
dinh m6i duoc dé xudt di cing c8 hon suf kha (hi
khi phan tich trang thdi thi trudng va du dodn
trang th4 trong tuong lai. Nishiyama (1998) khdo
s4t sy tdn lai cda cAc trang thdi khdc nhau cda chi
56 ching khodn gdp cGa 5 nudc céng nghip.
Nghién cGu cda Nishiyama cho thiy bing ching
ring c6 t8n ta1 nhiéu trang thdi trong d6 ba1 n
cla ty suit sinh loi tinh wén chi s& gop va c6 sy
chuyén ti€p Jinh hoat giia cdc trang thai nay.
Wang & Theobald (2007) thyc hién nghién ciu sir
dung mé hinh chuyén trang thdr Markov d&i v4i

ky vong va phuong sai clia suit sinh lg1 chitng
khodn trén 6 thi trudng chiing khodn mdi ni &
Péng A, gdm Indonesia, Han Quéc, Malaysia,
Philipmes, Dai Loan va Th4i Lan trong giai doan
tir 1970 v 2004. K&t qua nghién cdu cho thiy c6
suf chuyén @8i gifra 2 trang théi trén c4c th trudng
Malaysia, Philipines va Dat Loan; trong khi su
chuyén a8i gia 3 rang (hdi xdy ra & cdc qudc gia
Indonesia, Han Qudc vi Th4i Lan. Maheu & céng
sy (2009) st dung mé hinh chuyén trang thédi
Markov d€ xdc dinh trang thdi gid 1én vd gid
xudng d6i véi 123 chlrng khodn trén thi rudng My
v phiin tich sy thay d81 gilfa cdctrang thdindy.

Nguyén Thi Lién Hoa & Luong Thi Thiy
Hudng (2014) s¢ dyng md hinh EGARCH chuyén
48i Markov d€ tim hiéu mdi lién k&t dang gifra ty
gid h&i do4i vi bi€n déng thi tudng ching khoan
cho thi trudng mdi ndi ASEAN thgi ky 2005 - 2013.
K&t qud nghién cifu cda cdc tdc gid ndy cho thdy
bling ching thdng ké v& mai lién hé giita thi rudng
chitng khodn va thj trudng ngoai héi ciing nhi cho
th&y bi€n dfng ty sudt sinh Idi ching khodn phin
(ing bat d8i xitng v6i cdc thi trudng ngoat hai. Trdn
Thi Tudn Anh (2018) d4 nghién citu chuyén d6i
trang thé1 thi trudng chitng khodn Viét Nam. Tuy
nhién chua c6 nghién céu nio so sanh gita chuyén
461 trang théi theo md hinh Markov va véi viéc st
dung dung trung binh déng (MA).

2.2. Phuong phdp nghwn citu

Xem xét su phat tri€n ciia mét chudi dit lién yi,
trong d6t=1; . T, duge dic rung bdr 2 trang
th4i, nhu trong cic mé hinh dudi day:

Trang thdi l:y, = u; + €3, + o,

Trang thdi 2:y, = uy + €y, ; + @,

Trong d6: uy va v, 1an lugt 12 cAc thuat ngit chan
& trang théi | v mang thé1 2. o, 12 nhiu tring véi
phuong sai.

N&u thd1 gian cha thi rudng duge bi€t, md hinh
trén ¢6 thé dwoc thé hién nhu sau:

Yi=spp+ {15l + oy, + @

Trong d6: 5,13 1 n€u qud trinh & trang thai 1 vi
0 trong trudng hgp ngude Jai. M6 hinh trén 12 mé1
héi quy v6i bién gid va ¢6 thé duge ue tinh v6i
binh phuang 181 thiéu thong thuting biing cdch s
dung hdi quy. M6 hinh trén 13 md hinh don gidn
chuyén trang thdi Markov.

M61 lién hé gitta trang thdi & thé di€m t véi
trang thii & thoi di€m (t-1) dge thé hién biing
cdng thic tinh xdc sudlt chuy&n trang théi:

Pr(s,=j/s.;=1i)=p,
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Trong d6: 0 <py < 1 va )Zf:,p,F, R
Tt cd cde xdc suat chuyén trang thdi cd thé
dugc Vi€t dudi dang ma trn goi (A ma trdn chuyén
trang thdi.
P Pz Pk
Pra = P22 P22 P
Pri P2 Puk

Khi 4p dung md hinh chuyén trang thai Markov
1rén thi trudng Viét Nam, bai viét nay sit dung md
hinh chuyén trang thai Markov d€ khio s4t s ton tai
céc trang thdi khidc nhau ctia ty suat sinh igi: trang
thdi bull va trang thds bear. Goi r, 1a ty suét sinh Idi
chitng khodn. Gid st thj trung 1dn (ai 2 rang thdi s,
vi 5, nhu mg hinh ddn gidn di tinh bay.

Ngoii ra, rong phan tich k§ thudt ngudi ta ciing
hay sif dung duding binh ddng (moving average -
MA) @€ nhim x4c dinh diém khdi ddu va k&l thic
clia mét xu hudng hay né1 khic hon 1a xdc dinh
di€m giao dich. Ba myc dich chinh cia dudng MA
12 xdc dinh di€m hd trg hay khing cu. x4c dinh xu
huéng va vi tri cda dudng MA so v6i dudng gid.
Trong d6, tdc gid thiy viéc xdc dinh di€m khdi ddu
vi k€t thic mét xu hudng vé mit ban chat cing
gi6ng nhu chuyén trang thai cda thi trudng.

3. K&t qua va thdo lugn

3.1. Théng ké mé 1d dit ligu

Bai nghién cttu, téc gid si dung di ligu gid
déng clfa clia chi s6 VN-index trén S3 giao dich
ching khodn Thanh ph& Hé Chi Minh (Hose) wr
ngay 28/7/2000 dén ngay 3/10/2019 € udc lugng
md hinh. D liéu dudc thu thip tif trang web chinh
thic cda Hose. (Bang 1).

V@i dit liéu gid dSng cita nhu trén thi tdc gid sit
dung cong thire tinh 1¢i nhudn nhu sau:

f
/ -

Trong dé: P, 1a gid déng ctra cda chi s6 VN-
index va cong thifc rén 6 2 wu di€m d6 13 day la
tgi nhudn kép lién tuc va ¢6 dic di€m cong theo
(hdi gian.

return = Inf- PP
1

Bang 1. Théng ké I8t nhud@n chi s6 VN-index
-

86 quan sat = 4,611
Mean ‘ Std. Dev. ‘ Min ‘ Max

0004967 | .0149301 |-.0765567 | .0665611 |
Rt S GRS 1 ]

Nguon: Stata 1.

Variable

return

Trong giai doan 1i¥ ngay 28/7/2000 d&n ngay
3/10/2019 (8ng cong ¢6 4,611 ngay giao dich dién
ra. Theo dé, 1§ sudt sinh I¢i hiang ngay trung binh
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giai doan ndy 14 0.49%, ty sudt sinh Igi thap nhat
1a -7.6% va ty sual sinh 1di cao nhil 12 +6.65%.

3.2. K&t qud nghién cifu

3.2.1. Mé hink chuyén trang thdi Markov

Pé trédnh vin dé hdi quy gid mao, chudi ty sufit
sinh 10i cha VN-index duge dua vao ki€m dinh tinh
dung truge khi ti€n hinh phan tich. Ki€m dinh tinh
ding duge thé hién & Bang 2 va 3 cho thdy chudi
dir liéu mang tinh ditng. (Béng 2, 3. 4, 5, 6).

BAng 2. Ki€m dinh Dickey - Fuller

Dickey-Fuller test for unit root  Number of obs = 4610

Interpolated Dickey-Fuller

Test 3 -
Statistic | 1% Critical | 5% Critical [10% Critical

! Value Value Value

Z( | -51.082 L 3430 | -2.860 | -2570

MacKinnon approximate p-value for Z(t) = 0.0000

Nguén: Phdn mém stata 15

BA&ng 3. Phillips-Perron test for unit root

Phillips-Perron test for unit root  Number of obs = 4610
Newey-West lags = 9

[ Interpolated Dickey-Fuller

Test
Statistic | 1% Critical | 5% Critical (10% Critical
Value Value Value
Z(rho)‘ -3647190 | 20700 | -14100 | -11.300
zmj 52177 ] 3430 2860 | -2570

| MacKinnon approximate p-value for Z(t) = 0.0000

Nguén: Phdn mém stata 15

D3i vdi trang thd1 1 (trang théi bear), x4c suit
duy ) trang théi nay 12 92.29% thi thi gian duy tri
trang thdi bear trung binh 1a 27 ngay. D6 vdi trang
thdi 2 (rang thai bull), xdc sudt duy tr) trang thai
nay la 97.93% va 1hdi gian duy ) trang thai ndy
ciing lau hon 12 48 ngay.

3.2.2. Duong 1rung binh déng 25 ngay

D3i véi dudng trung binh ddng tic gid s dung
dudng trung binh dong gidn don 25 ngay a8 xdc
dinh xu hudng va diém giao dich cia nha diu .
N&u dudng trung binh aong di lén thi thi rudng &
trang thdi di 1&n (uptrend), dudng trung binh dong
di xudng thi thi trwdng & trang thdi di xudng
(downtrend) va néu di ngang thi thj truing di ngang
(sideway). Quy tdc giao dich nhd diu tu hay sif
dung 13 Mua khi duding gid ciit duding trung binh
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Bang 4. K&t qua mé hinh chuyén trang thai th rudng chimg khodn Viét Nam

retumn Coef. Std. Em. z P>z [95% Conf. Interval]
Slate1 | return_cons | 00004387 | (omitted).0005733 0.77 0.444 -.000685 0015623
State2 | return_cons | 0.0005289 | (omitted) 0001558 3.40 0.001 0002236 .0008342
sigmal 0227562 .0004863 0218228 0237295
}Siﬁgmﬂ .0076769 0001606 .0073686 0079981
p1t 9629942 .0060907 .9490198 973246 ‘
Lp21 0206024 .0034932 .0147618 0286864 —’
Bdng 5. S8 ngdy theo chu ky d9ng (Y dudi 1en va bin khi duding gid cht
Expected ] du6n§Mng E)inh dong urén xu?ng.’ .
Duration Estimate | Std. Em. [95% Cont. Interval] P61 v61 sit dung duge MA, k€t qud mén

thj s& cho nha ddu tu ty suil Igi nhudn, s6

State1 27.02281 4.44761 19.61545 | 37.37765 13n giao dich.. nhung viéc dp dyng bao
hiéu ngdy cin phai tim d1. Pung trun

State2 | 4853813 | 8229769 | 34.85967 | 67.74: n gdy can p 8 rung

ate l 822974 8 236 binh dong khéng cho nha diu tu bi€t thdi

gian nim gi¥ trung binh trong trang th4i

1&n 13 bao nhi&u, va khi thj rudng xudng s&

BAng 6. Xac sudt chuyén trang thai

P:Q'::ﬂ;i::s Estimate | Std.Em | [95% Corf.Interva] | ‘;‘f"l("é},‘t‘eh‘: a"ng"y - (Hinh 1).

Trong gin 20 nim qua thj trudng chlng
pi1 .9629942 | 0060907 | .9490198 973246 Khodn déng var trd ngay cang dic biét
p12 0370058 | .0060907 | .026754 | .0509802 | quan trong trong nén kinh 1€ vA véi sy
p21 0206024 | .0034932 | 0147618 | .0286864 | tham gia ddng dio cda rit nhiu nha ddu

w trong va ngoai nudc. Chinh phit Viét
p22 .9793976 | .0034932 | .9713136 | .9852382 Nam dang nd lyc rit nhéu d€ dva thi

Hinh 1: D8 thi VN-index va budng trung binh déng 25 ngdy

VNNDEX (980 630 984 810 947 590 857590, ») 54000)

=
-
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S Enhanced System Tester - Test View: Simulation 58

Bang 7. Két qud giao dich theo dudng SMA(25)

Kiem dh MA 25 ngay Results

Symbol  Penods... DateRange  NetProfit %Gan  Tra.. TeadeProfitl... Avg.Prof...
VNIN...  Dady 92B/WL..  $1BAI2 1289% 0 of NjA
AAA Daly 9301, $0%6.W  BFK%  # 11/33 4.66
AAM  Dady 24201 . $511.98 5.12% 10 /73 L2
ABT  Dady 5/1UD1. . $561.61 5.62% ) /52 167
ACC Daiy 317/204. . $2512.68 85.13% 75 37/38 L51
AL Dady Y30/01. . $3195.68  3196% 91 39/52 24
ADS  Daly 7/6/2016 ... $364.06 854% 43 10/33 283
AGF Daly 323201 §133.03 133% 81 2348 0.88
AGM Dadly 5/13/201. $262.%0 262% 88 24fe1 1.31
<Bak |

trydng chitng khodn Viét Nam tr§ thanh thj trudng
mdi nGi thi ¢ hi mang ai 1y suat Igi nhuldn ngay
cang cao cho cdc nhi dau tw tham gia thi rudng.
Tuy nhién, trong b&1 cdnh th& gidi ddy bi€n dong
nhu hjén nay, dic biétia chién tranh thuong mai
My - Trung dién bién khé luding thi viéc nghién
cdu di¥ héu qud khit, cdc cong cy phén tich giip
nha ddu v c6 cds nhin khdi qudt vé thi trugng dé
¢6 nhitng (tng bi€n phi hgp. V&1 mé hinh Markov,

TAILIEU THAM KHAO:

oo

Nguén: Phan mém Meiastock 8.0

nha ddu w bi€t dugc xdc sudt duy tri mdi trang
théi thi trudng 12 khd cao va cling bi€l s8 ngay
trung binh & mdi chu ky @€ ¢6 haah ddng hap Iy.
DPéng thdi nha ddu w cing ¢6 thé k&t hop véi che
cbng cu phin tich ky thudt khdc nhu dudng trung
binh déng d€ ting hi¢u qui diu w. DS vé1 nhd
quén Iy thl viéc nm bit xu huéng thi trudng dé cb
nhing quy€t sach phit hgp trong tirng trang thii
ctia thi trudng 12 rdt quan trong
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Théng tin tdc gid:
ThS. VO VAN HAO
Trutng Pai hgc Ngan hang TP. H6 Chf Minh

MARKOV MODEL AND MOVING AVERAGES:
IMPLEMENTATION AT VIETNAM’S STOCK MARKET

® Master. VO VAN HAO
Banking University of Ho Chi Minh City

ABSTRACT:

With nearly 20 years of data about Vietnam’s stock market in the period from July 28", 2000 to
October 3™, 2019, the use of technical analysis tools including moving averages has become
popular. In addition, the implementation of Markov model shows that there are two market states
including the bull market and the bear market. This article is expected to help nvestors and
managers to have a proper view of market states in order to make reasonable investments or
appropriate decisions in each period of the market.

Keywords: Markov model, average line, stock market.
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BAng 7. K&t qud giao dich theo dudng SMA(25)

@?DDQ%?QQ,

| |
| Yoem dioh MA 25 ngay Reaudts |
D Seanty Symbol  Perod... Date Range Net Profit %Gan  Tra.. TradeProfit/.. Avg Prof.. Swats A \
‘ E1 vninosx VNIN... Dady 925/ $128432  1284% 0 o N/A c«wmé |
El2 as AnA Dady 930201 07620  076% M 1433 466 Completed, i
3 aam AAM  Dady 4201 . $511.98 512% 113 0/73 1
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trudng ching khodn Viét Nam ur& thanh thi trugng
md6i ndi thi ca hdi mang lai ty suat Igi nhuan ngdy
cang cao cho cdc nha ddu t tham gia thi trudng.
Tuy nhién, trong bai cinh thé gigi ddy bién dong
nhy hién nay, diic biét 1a chi€n tranh thudng mai
My - Trung di€n bi€n khé ludng thi viéc nghién
ctfu di¥ liéu qud khit, cic cong cy phdn tich gidp
nha diu tr c6 cdi nhin khii qudt vé thi trugng dé
cé nhirng tng bién phit hgp. Vi mé hinh Markov,
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nhd ddu tr bi€ duge xdc suit duy 1l mi trang
thdi (hi trudng 13 khd cao va cling bi&t s6 ngdy
trung binh 8 mi chu ky d€ ¢6 hanh déng hgp Iy.
Ddng thdfi nha diu w ciing ¢6 thé k&t hgp véi cac
cong cy phin tich ky thudt khic nhu duding trung
binh dong d€ ting hidu qua ddu tw. DS v6i nha
quén Iy thi viéc nim bit xu hudng thi 1rudsng dé c6
nhitng quy€t sdch phii hgp trong ting trang théi
ciia thi trudng 1a rit quan trong
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MARKOV MODEL AND MOVING AVERAGES:
IMPLEMENTATION AT VIETNAM’S STOCK MARKET
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Banking University of Ho Chi Minh City

ABSTRACT:

With nearly 20 years of data about Vietnam’s stock market in the period from July 28", 2000 10
October 3™, 2019, the use of technical analysis tools including moving averages has become
popular. In addition, the implementation of Markov model shows that there are two market states
including the bull market and the bear market. This atticle is expected to help investors and
managers to have a proper view of market states in order to make reasonable investments or
appropriate decisions in each period of the market.

Keywords: Markov model. average line, stock market.
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