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Nghién clu nay ap dung phuong phap dugdc dé xuat bgi Bandt va
Pompe (2002) trén dit liéu vé chi s& chiing khoan hang ngay thu thap
trén thj trudng chiing khoan clia 6 quéc gia Dong Nam A, bao gom
Philippines, Viét Nam, Malaysia, Indonesia, Thai Lan va Singapore trong
giai doan thang 01/2000-11/2018 dé tim sy tén tai cla hinh mau
khuyét va tinh todn Entropy hoén vi chuan hoéa. K&t qua tinh toan cda
bai viét cho thay c6 su ton tai ctia hinh mau khuyét trén ca 6 thj trudng
chiing khoan. Xac suat xuat hién clia cac hinh mau hoén vi khac nhau
cling khac nhau. Bay la nhitng dau hiéu cho thay tinh khéng hiéu qua
clia thdng tin trén thi trudng. K&t qua tinh toan Entropy hoan vi chuan
hoa trén chudi chi s6 chiing khoan ciing cho thay su khéng hiéu qua
cla thi trudng khi gia tri nay khéng dat dugc gia tri cuc dai. Bai viét
cling cho thay réng viéc sir dung chudi chi s6 chiing khoan sé gitp tim
ra bang chiing cua thj trudng khéng hiéu qua la rd rét han rat nhiéu
so v&i khi st dung chubi ty suat sinh Igi thi trudng.

Abstract

This study applies the method proposed by Bandt and Pompe (2002)
to daily stock index series collected from six ASEAN countries including
Philippines, Vietnam, Malaysia, Indonesia, Thailand, and Singapore
over the period 01/2000-11/2018 to look for the existence of a
forbidden pattern and to calculate normalized permutation Entropy.
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Forbidden pattern; The research results show that there exists a forbidden pattern in all 6
Permutation Entropy; stock markets. The probability of different permutation patterns is also
Normalized permutation different. These are evidence for inefficient markets. Additionally, the
Entropy. result of computed normalized permutation Entropy using on stock

index series also demonstrates the inefficiency of the market when this
value does not reach its maximum value. This article also suggests that
using a series of stock index will help to find evidence of an inefficient
market much more powerful than using a series of market returns.

1. Gigi thiéu

Gia thuyét thi truong hiéu qua do Fama (1970) dé xuat 1a mot trong nhitng chu d& quan trong cua
thi trrong tai chinh hién dai. Dudi gia thuyét thi truong hiéu qua, nha dau tu khong c6 co hoi kinh
doanh chénh 1éch gia vi gia ca da phan anh toan b thong tin cua thi truong va moi co hi kinh doanh
chénh 1&ch gia da bi loai trir. Mot dac diém quan trong cua thi truong hiéu qua la gia ca khong thé du
béo dua trén cac thong tin qua khir trude d6 ciing nhu khong ton tai tinh hinh mau hay tinh quy luat
trong chudi gia cua thi trudng. Véi dac diém nay, mot trong nhitng hudng quan trong dé kiém dinh
tinh hiéu qua cua thi truong d6 1a dya trén tinh quy luat, tinh hinh mau va kha ning du doan dugc cua
chudi thoi gian. Néu chudi dit liéu chimg khoan khong ngiu nhién, ¢6 tinh hinh miu va c6 kha ning
dy doan dugc dé ¢ co hoi kinh doanh chénh 1&ch gia thi thi truong dugce xem nhu khong thoa man
gia thuyét thi truong hiéu qua.

Trong kinh t& hoc vét 1y (Econophysics), Entropy 1a mot trong nhitng cong cu hitu hi¢u dé do
lwong tinh ngdu nhién ciing nhu dé phat hién tinh hinh mau ctia chudi thoi gian. Cac dai lugng Entropy
tiéu bidu dé do ludong mirc d6 nglu nhién cia chudi thoi gian c6 thé ké dén: Shannon Entropy cia
chudi biéu twgng nhi phan do Risso (2008) dé xut; Entropy xép xi (Approximate Entropy) theo
nghién ctru cia Pincus (1991); Entropy mau (Sample Entropy) ctia Richman va cong su (2000);
Entropy hoan vi (Permutation Entropy) do Bandt va Pompe (2002) nghién ctru; va cac mo rong thanh
Entropy da 16p (Multiscale Entropy) ctia cac dai lugng trén. Véi xu thé phat trién manh mé& cua kinh
té hoc vat 1y, ngay cang nhidu cac nghién ctru van dung Entropy vao trong nghién ciru chudi thoi gian
tai chinh no6i chung va kiém dinh gia thuyét hiéu qua cua thi truong chimg khoan néi riéng. Trong s6
d6, huéng van dung hinh mau khuyét va Entropy hoan vi ciia Bandt va Pompe (2002) va cac nghién
ctiru mo rong phuong phap nay nhu mot cong cu do lvong mirc d6 hiéu qua thi truong 1a mot trong
nhitng huéng phat trién manh m& nhat. Vi hudng tiép can nhu trén, bai nghién ciru nay dugc to chirc
thanh cac muc nhu sau: (1) Phan 2 gidi thiéu co so 1y thuyét va cac nghién ctru c¢6 lién quan vé hinh
méu khuyét, Entropy hoan vi, cic nghién ciru mo rong Entropy hoan vi va mdi lién hé gitra cac dai
lwong nay v6i mic d6 hiéu quéa thong tin trén thi truong; (2) Phan 3 trinh bay vé dit liéu va phuong
phap nghién ctru; (3) Phan 4 phan tich két qua xir 1y dir liéu cua thi truong chimg khoan thu thap tir
chc qudc gia Bong Nam A; va (4) Phan 5 két luan va dé xuat mot sb ham ¥ cua két qua nghién ciru.
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2. Téng quan cac nghién ciru ¢6 lién quan

Sau khi Bandt va Pompe (2002) gi6i thiéu hinh mau khuyét va Entropy hoan vi nhu mét dai lugng
do ludng d6 phrc tap ctia mot chudi thoi gian, voi wu thé vé sy don gian trong tinh toan ciing nhu
quan tdm dén trat tu ctia chudi, phtt hop vé6i chudi thoi gian 16n, tinh bat bién qua phép bién déi don
diéu thi da co rat nhidu cac nghién ciru ké thira, phat trién va mg dung Entropy hoan vi trong céc
nghién ciru kinh té va tai chinh. Chéng han nhu:

Amigo va cong su (2007) thao ludn vé vai tro ctia hinh mau khuyét trong viéc kiém tra tinh ngau
nhién cua chudi dir liéu, va co thé su dung nhu mot kiém dinh gitp dé dang phan biét giita mot chudi
thoi gian co quy lut bién dong xac dinh va mot chudi thoi gian ngau nhién. Tuy nhién, nghién ctru
trén ciing canh bao vé sy nhim lan gita hinh mau khuyét thuc va hinh mau khuyét gia. Vi s6 luong
hoén vi tang theo cdp s mii ctia d6 dai chudi con dugc xét nén khi tong s6 quan sat cua chudi thoi
gian nho, d6 dai chudi con 16n thi nhiéu hoan vi khong c¢6 co hoi dé xuét hién nén xac suat xuét hién
tinh dugc ctia hoan vi twong tng s& bang 0. Cac hinh mau khuyét nhu vay dugc goi la hinh miu
khuyét gia. D& tranh hién tugng nay khi xem xét chudi thoi gian thi can sb ky du 16n va do dai cua
chudi con ciing khong nén qua 16n.

Matilla-Garcia va Marin (2008) sir dung phuong phap ky hiéu héa chudi thoi gian va Entropy
hoén vi dé d& xuit mot phwong phap kiém dinh sy twong quan chudi cta dit lidu thoi gian. Thay vi st
dung Entropy hoan vi trén cac gia tri thyc cta chudi, cac tac gia st dung Entropy hoan vi trén chudi
dit liéu da dwoc ky hiéu hoa dya vao tinh thir tw ciia chudi. Dudi gia thuyét khong (Hy) cta kiém dinh,
chc tac gia ciing xay dung mot phan phdi tiém can cua thng ké kiém dinh dé tir d6 xac dinh gia tri
t6i han va dua ra két luan kiém dinh.

Canovas va cong su (2011) d& xuét kiém dinh sy doc 1ap giira hai chudi thoi gian théng qua cac
hoan vi va Entropy hoan vi twong tuy nhu kiém dinh Chi-binh phuong cta Pearson, G-test hoac kiém
dinh ty sb gia tri hop 1y. Kiém dinh dugc kiém chimg bang ca dit liéu mo phong va dir liéu thu thap
thuc té tir ty gia va cho thdy kha ning kiém dinh tt trong ca hai truong hop sy phu thude 1a tuyén
tinh 1an phi tuyén.

Tron 10 ndm sau khi Entropy hoan vi dugc Bandt va Pompe (2002) dé xuat, Zanin va cong sur
(2012) tom tit lai qué trinh phét trién cua Entropy hoan vi va cac tmg dung tiém ning ciia Entropy
hoén vi trong nghién ctru kinh té ciing nhu trong nghién ctru y sinh hoc. Céc linh vure ¢6 thé ing dung
Entropy hoan vi mét cach hi¢u qua bao gém: (1) Phan loai cac hé dong luc, (2) xac dinh diém gay
chu trac ciia chudi thoi gian, (3) du doan sy kién twong lai, (4) tim ra s khac biét hodc kiém dinh sy
phu thudc giita hai chudi, (4) x4c dinh chiéu huéng tic dong nhan qua giita cac chudi thoi gian, (5)
kiém tra tinh hinh mau hodc tinh quy lut ciia chudi. Trong s6 cac tmg dung nay, img dung kiém dinh
tinh hinh mau va quy luét ciia chudi thuong dwoc van dung nhidu nhit trong truong hop kiém dinh
thi truong hiéu qua cua Fama (1970).

Aghamohammadi va cong su (2014) théng qua nghién ctru ciia minh da cho thiy Entropy hoan vi
¢6 thé duoc st dung nhu mot cong cu hitu hiéu dé do luong su da dang cua cac hinh mau vi mo trong
chudi thoi gian tai chinh va tir d6 c6 thé ding dé do luong va so sanh do phirc tap ctia cac chudi thoi
gian. Bai viét trén ciing ing dung Entropy hoan vi trén ba chudi ty gia hdi doai USD/JPY, USD/GBP
va GBP/CHF trong giai doan 2006-2012. Két qua nghién ciru ctia cac tac gia cho thay rat nhiéu hinh
mAu hoén vi thyc té di dién ra va sb lugng hinh mau thyc sy dién ra cang giam di khi tan sb giao dich
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cang tang 1én. Ngoai ra, tinh thanh khoan cua thi truong cang ting thi viéc tim hinh mau théng tri
cang tré nén khé khin, nghia 1a khi thi truong dat duoc tinh thanh khoan cao, chudi ty gia cang it co
hinh mau thdng tri va vi vy tré nén ngiu nhién hon.

Vi gia thuyét thi truong hiéu qua c6 lién quan dén tinh ngau nhién ctia chudi, két hop véi viée cac
Entropy hoan vi dugc van dung rat hitu hiéu khi xem xét tinh ngau nhién ctia chudi théng qua sy lap
lai ctia céc hinh miu theo thir tu trong hoan vi, nén Entropy hoan vi c6 thé dwoc sir dung dé kiém dinh
gia thuyét thi truong hidu qua. Trong sb cac nghién ctru van dung Entropy hoan vi dé kiém dinh tinh
hidu qué thong tin ctia thi trudng, ¢6 thé ké dén nghién ciru tiéu biéu cta Zunino va cong sur (2009).
Trong nghién ciru clia Zunino va cong su (2009), cac tic gia da sir dung hinh mau khuyét va Entropy
hoén vi chuén hoa dé tim thiy bang chimg cho mdi quan hé thuan chiéu giira s6 hinh mau khuyét xut
hién va mirc d¢ khong hiéu qua cia thi truong, tir d6 két luan ring Entropy hoan vi tuong quan thuan
chidu v6i mirc d6 higu qua cua thi truong. Céc tac gia cling néu bat duge wu diém cua Entropy hoan
vi trong nghién ctru gia thuyét thi truong hiéu qua boi dai lwong nay dé tinh toan, dé thiét lap, dé dién
giai va két qua thu dwoc rat 6n dinh. Trong nghién ctru gin nhit cia Zunino va cong su (2017), cac
tac gia da dé cap dén nhugc diém ciia Entropy hoan vi khi sy bing nhau cta cac thanh phan lién tiép
nhau hogc cac thanh phan trong ciing chudi con dugc chon ra ¢ thé dan dén két qua sai léch trong
két qua Entropy hoan vi tinh toan dugc. Vi vay, trong thyc nghiém can kiém tra cén than sy bé'lng
nhau ciia cc thanh phén trong ciing chudi con dé kiém soat tinh chéch c6 thé co giita cac dai lugng.

Sau nghién ciru ctia Zunino va cong su (2009), Zunino va cong sy (2011) tiép tuc cai tién phuong
phap ctia Bandt va Pompe (2002) va dé xuat khai niém “mat phéan cach c6 tinh nhan qua giira d6 phirc
tap - Entropy” (Complexity-Entropy Causality Plane) dé phan dinh cac giai doan phat trién cia thi
truong chirng khoan va qua d6 nhan dinh vé su khong hi¢u qua cua thi truong. Alvarez-Ramirez va
cong su (2010) st dung Entropy da 16p (Multiscale Entropy) dé kiém dinh gia thuyét thi truong hiéu
qua va thyuc nghiém trén dir lidu cia chi s6 chimg khoan Dow Jones dé khao sat sy thay ddi theo thoi
gian ciia muc d6 hiéu qua thi truong. Zhang va cong su (2017) dé xudt xay dung Entropy hoan vi dua
trén chi sb da dang hoa Hill (Hill's Index Diversity) dé danh gia d6 phurc tap cua cac hé dong lyc kinh
té nhu thi truong chig khoan. Chen va cong su (2018) dé xuét Entropy hoan vi da 16p c6 trong s6
(Weighted Multiscale Entropy) dé dinh lugng d6 phirc tap dang phi tuyén ctia chudi thoi gian va tmg
dung trén bdn nhém chi s chimg khoan nhu: (1) DJI, S&P500, va HIS; (2) NASDAQ va FTSE100;
(3) DAX40 va CAC40; va (4) ShangZheng va ShenCheng.

C6 thé thay trén thé gidi, viéc van dung khai niém Entropy néi chung va Entropy noi riéng ngay
cang dugc mo rong va tro nén phd bién. Trong khi do tai Viét Nam, cac ing dung phuong phéap dinh
lwong bang Entropy con kha han ché. V& vain dé kiém dinh gia thuyét thi truong hiéu qua bang Entropy
ctia thi trudong chimg khoan Viét Nam, Tran Thi Tudn Anh (2018) da sir dung Shannon Entropy dua
trén chudi ty sut sinh loi dugc ky hiéu hoa dé két luan thi truong khong dat trang thai hidu qua. Ngoai
ra, gan nhu chwa c6 mot nghién ciru khac van dung Entropy hon vi trén chudi gia chimg khoan cua
thi truong Viét Nam. Theo d0, tac gia st dung Entropy hoan vi theo phuong phap cua Bandt va Pompe
(2002) theo hudng van dung ciia Zunino va cong su (2009) va c6 quan tdm dén kha ning chéch trong
két qua tinh toan Entropy hoan vi theo khuyén céo ctia Zunino va cong sy (2017) dé xac dinh mtc do
ngiu nhién ciing nhu tinh hinh mau hoan vi. Tir d6, tac gia két luan vé tinh higu qua cta thi truong
chimg khoan Viét Nam va so sanh véi cac qudc gia Dong Nam A nhu mot nghién ctru mé dau vé ing
dung Entropy hoan vi v6i s6 liéu trong nu6c. Cac khai niém mé rong ciia Entropy hoan vi nhu Entropy
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hoan vi da 16p hodc Entropy hoan vi da 16p c6 trong s6 s& dugc tiép tuc kiém dinh thuc nghiém trong
cac nghién ciru tiép theo.

3. Dir liéu va phucng phap nghién ciru

3.1. Ditliéu

Bai nghién ctru sir dung dit liéu chi s6 chimg khoan theo ngay tai thi truong chimg khoan ciia cac
nuée Pong Nam A (bao gdm: Viét Nam, Philippines, Malaysia, Indonesia, Thai Lan va Singapore)
dugc thu thap tir ngudn Investing.com trong giai doan thang 01/2000—11/2018. Danh sach cac chi s6
chimg khoan st dung trong bai viét dugc liét ké trong Bang 1.

Bang 1.
Céc chi s6 chimg khoan cuia cac quic gia Dong Nam A
STT  Québc gia Chi s6 chimng khoan ~ Dién giai Thoi gian ldy dir lisu S quan sat
1 Viét Nam VN-Index Vietnam Stock Index 31/07/2000— 4.408
08/11/2018
2 Philippines PSEI Philippines Stock 03/01/2000- 4.636
Exchange Index 08/11/2018
3 Malaysia FTFBMKLCI FTSE Bursa Malaysia 03/01/2000- 4.629
KLCI Index 08/11/2018
4 Indonesia JCT Jakarta Stock 05/10/2000- 4.416
Exchange Composite 09/11/2018
Index
5 Thai Lan SET Stock Exchange of 04/01/2000- 4.616
Thailand SET Index 08/11/2018
6 Singapore STI FTSE Straits Times 02/01/2000- 4.708
Index 08/11/2018

Nguon: https://www.investing.com/

Dir liéu chi sb ching khoan theo ngay, ky hiéu la P,, dugc st dung dé tinh ty suit sinh loi theo
ngay dang logarit co s6 tu nhién, ky hiéu 1a R,. Ca hai chudi chi s6 chimg khoan va ty suét chimng
khoan déu duoc sir dung dé thuc hién muc tiéu nghién ctru cia bai viét, d6 1a tim ra hinh mau khuyét
va tinh toan Entropy hoan vi ctia chudi va tir d6 kiém tra mirc d6 hiéu qua thong tin cua thi trudng.
Céc d6 thi thé hién bién dong cta chi sé chimg khoan va ty suat sinh lgi dugc thyc hién bang phan
mém Stata, trong khi viéc phat hién hinh mau khuyét va tinh toan Entropy hoan vi dwoc 1ap trinh trén
phin mém Python.

3.2.  Phuwong phadp nghién citu

V&i mot chudi thoi gian cho trude gdm N quan sat X={x,,X,,....X,}, viéc tinh toan Entropy hoan
vi ctia chudi duge bit dAu vai viée lva chon sé chidu D va do tré 7, thong thuong D va t rat nho so véi
N. Theo Amigé va cong su (2007), véi chudi dit liéu binh thudng, D thudng nhan cac gia tri 3,4,5,6,7.
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V6i s0 chiéu 1a D, ¢6 tat ca D! hoan vi c¢6 thé c6 clia cac so ty nhién 1,2,3..., D. Cac hoan vi nay dugc
kyhiéula 7. i=1,2,..,D!

Tai mot vi tri m bét ky ctia chudi X véi 1< m< N — (D-1)r, chon ra mét b gf‘)m m phﬁn th voi

khoang cach gilta cac phan tir 1a 7, bao gom

X, ={x,,x x } (1)

m+r2 > V(D)7

Tuy theo trat tu sap xép cua cac phan tur trong X,,, ma tac gia xac dinh X,, s€ twong Gng vdi hoan
vi ndo trong s0 cac hoan vi 7 j=1,2,..., D! Sau khi duyét tir dau chudi dén cudi chudi, tuong ting véi
viéc m nhén gid tri 1an lugt tir 1 dén N—(D-1)t, timg hoén vi 7,,i=1,2,..., D! s& dugc dém so lan
xuat hién. Néu c6 mét hinh mau nio trong s6 D! cac hoan vi hoan toan khong xuat hién, hinh mau d6
duoc goi 1a hinh mau khuyét (Forbidden Patterns). Néu thi trudng hiéu qua, su bién dong ting hoic
giam ctia gia chig khoan 13 hoan toan ngiu nhién va khong thé du bao dugc bing mot mé hinh hoic
hinh mau ndo thi sy xuat hién ciia cac hinh mau hoan vi ciing 1a ngau nhién, hinh mau nao ciing c6
kha niing xay ra va kha ning xdy ra nhu nhau. Vi vay, su xuat hién ctia hinh mau khuyét 1a dau hién
cua thi truong khong hi¢u qua.

Khi d9 dai ciia chudi thoi gian di 16n, xac suat xuat hién cia hoan vi 7= 1,2,...,D!, ky hiéu
p(7Z'l.) la chinh la ty 1¢ gifta s6 lan hodn vi 77; xuat hién so véi tong so so lan xuat hién cla cac hoan
vi, chinh 1aN - D +1.

Khi d6, tac gia c6 dugc phan phdi x4c suat theo hoan vi ciia chudi thoi gian x, sé 1a

P={p(x),i=1,.,D!} (2)

Hoén vi Shannon Entropy tinh dugc véi phan phdi xac suit nay la:

D!
H, ==Y p(z)In(p(x,))
3)
Hoén vi Shannon Entropy theo cong thirc (3) dugc tinh dya trén phan phdi xac suit ciia cac hoan
vi nén con dugc goi 1a Entropy hoan vi. Ngoai ra, Entropy hoan vi chuin héa (Normalized Shannon
Entropy) dugc tinh toan dua trén Entropy hoan vi ciia cong thirc (3) bang cach chia cho gia trj 1on
nhét, Hmax = InD!, ¢6 thé dat duoc cua H. Khi do, Entropy chuén hoa sé 1a

H, =t @)
H max

Sau khi chuan héa, 0 < H,, <1. Gi4 tri nh6 nhat Hy = 0 dat dugc khi chudi x, 6 cc phan tir bién
dong theo chiéu ting dan hodc giam din, vi khi d6 chi c6 mot hoan vi duy nhét ¢ thé xay ra. Gid tri
16n nhit Hy = 1 xay ra khi tat ca c4 hoan vi co xac suat xdy ra bang nhau. Trang thai nay c6 thé xay
ra khi chudi x, 14 chudi ngdu nhién thuan tiy, moi hinh mau déu ¢ co hgi xuét hién nhu nhau. Nhur
vdy, khi kiém tra hinh miu khuyét ciing nhu tinh toan Entropy hoan vi chuan héa ddi véi chudi chi
s6 chimg khoan trén thi truong truong co thé giup dua ra bang ching théng ké dé nhan dinh vé sy
khong hi€u qua cua thi truong.

Véi y tuong do Bandt va Pompe (2002) d& xuat, tac gia sir dung dir liéu vé chi s6 gia hang ngay
ctia thi truong chimg khoan cac qudc gia Pong Nam A bao gdm Indonesia, Malaysia, Philippines,
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Singapore, Thai Lan va Viét Nam trong giai doan thang 01/2000-11/2018 dé kiém tra sy xuit hién
ctia hinh mau khuyét va tinh toan Entropy hoan vi dé tir d6 kiém tra sy hiéu qua thong tin trén thi
truong ching khoan cc qudc gia nay. Ngoai ra, viéc dya trén tan s6 (hodc tan suat) xuét hién cua cac
hoén vi ciing ¢6 thé du doan xu hudng bién dong thi truong 1a ting gia hay giam gia. Tuy nhién, dé
xem xét anh huong cua viéc xuat hién cic gia tri ngang bang nhau trong chudi thoi gian ¢ thé lam
chéch két qua tinh toan Entropy hoan vi, tac gia tién hanh kiém tra s6 truong hop phan tir bang nhau
trong chudi v&i khoang cach c6 thé co 1a tir 1 dén D.

4. Két qua va thao luan

4.1.  Két qua nghién ciru

1.000 1.500
1

500
1

0
1

Chi s6 chirng khoan thj trwdng Viét Nam - VN Index (diém)

2.

23
0. 70
Zs..

<0

S
@ o G
N N N
$ S S S
NS N N N

0.
7
2

Thoi gian

Hinh 1. Chi s} chimg khoan ciia Viét Nam

70



1

10.000

1

8.000

1

6.000

1

4.000

1

Chi sb chirng khoan thi treong Philippines - PSEI (diém)
2.000

0
1

Tran Thi Tudn Anh, JABES nam thd& 29(11), 2018, 64-80

7.
<2
%]

o
%,

1

1.500 2.000
I I

1.000

1

500

T
% S & o
& & S &
& S S &
§ § $ §
S N N N
Thoi gian

Hinh 2. Chi sé ching khoan cua Philippines

Chi sb chirng khoan thj trung Malaysia - FTFBMKLCI (diém)

%,
07
/-
2
%

T T T T
Q ] Q
N N v

Q' Q Q Q'

\ v g

N N

Q Q

Thoi gian

Hinh 3. Chi s} chimg khoan ctia Malaysia



em)
8.000
1

.z

hirng khoan thi trwong Indonesia - JCT (di

6.000

4.000

Chiséc
0 2.000
1

Tran Thi Tudn Anh, JABES nam thd& 29(11), 2018, 64-80

7.
2
% |

o
%

em)
2.000

2

1.500

1.000

hing khodn thj trwong Thai Lan - SET (di
500

i sb cl

Chi
0
1

%,
07
/90

T T
» Q ) Q
& '\ N v
4 N\ N\ v
o o 8 8
N N N Q
Thoi gian
Hinh 4. Chi so chiing khoan cua Indonesia
N ® N o N
N O N N P
& & & &
» L L O
N N N N
Thoi gian

Hinh 5. Chi s6 chimg khoan ctia Thai Lan



Tran Thi Tudn Anh, JABES nam thd& 29(11), 2018, 64-80

2
lem

Chi s6 chirng khoan thi trwdng Singapore - STI (di

(ol T T
N

N
N N
N4 N\ N4

L $
N N N N N

Theoi gian

Hinh 6. Chi s6 chimg khoan cua Singapore

Nghién ctru sir dung dit liéu vé chi s6 ching khoan theo gia dong ctra hang ngay cua cac qubc gia
DPong Nam A dé xac dinh sy ton tai cua hinh mau khuyét trén thi trudong va tinh toan Entropy hoan
vi. Bé tranh nhuoc diém vé thé hién két qua sai léch ctia Entropy hoan vi do sy bé‘mg nhau cua cac
thanh phan lién tiép nhau hodc cac thanh phin trong cting chudi con chon ra, véi cac sé chiéu D=4,5,6,
tac gia da kiém tra cic truong hop xay ra sy bang nhau ctia cc thanh phan trong chudi thoi gian. Két
qué kiém tra sy bang nhau giita cic thanh phan trong chudi con dugc thé hién ¢ Bang 2. Vi dy, ¢
chudi chi sb chimg khoan VN-Index ctia Viét Nam, trong sb 4.408 ngay giao dich, chi ¢6 11 truong
hop hai ngay lién tiép co gia dong cira bang nhau, ¢ 8 truong hop ngay thir t co gia dong cira bing
vi ngay thir -2, ¢6 truong hop ngay thir t c6 gia dong ciia tring voi ngay thir t=3, va cir thé tiép tuc
cho céc d6 tré khac va cho chudi ty sudt sinh loi ciing nhu cho cac qubc gia khac.

Viéc lap lai cac gia tri trong chudi chi s6 chimg khoan mic di c6 xay ra nhung sb 1dn xay ra kha
nho va tinh ty 1¢ trén tong s quan sat (hon 4.400 quan sat) 1a gan nhu bang 0 nén tic gid xem nhur
xuét hién cta gia tri bing nhau nay khong dang ké va gan nhu khong anh huong dén két qua phan
tich Entropy hoan vi nhu khuyén c4o ctia Zunino va cong su (2017).
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Bang 2.

Bang thdng ké cac gia tri lap lai trong chudi s liéu chimg khoan

Chudi Khoang Viét Nam Philippines Malaysia Indonesia Thai Singapore

cach gilra Lan
hai ky
Chi sb 1 11 17 3 14 6 0
chimg 2 8 3 | 1 1 2
khoan
3 5 0 3 0 0 1
4 5 2 2 1 0 0
5 2 0 1 0 0 0
6 0 0 2 0 2 1
Chudi 1 4 4 1 2 1 1
ty suat 2 3 | 6 1 1 1
sinh
lgi 3 2 1 4 2 1 1
4 1 4 2 1 1 1
5 1 4 6 1 1 1
6 1 1 4 4 1 1

Bién dong chi s6 chimg khoan theo thoi gian ctia cac qudc gia dwoc thé hién trén Hinh 1 cho dén
Hinh 6. M&i qudc gia ¢6 nhitng hinh mau bién dong riéng nhung nhin chung déu c6 xu hudng theo
thoi gian. Giai doan khing hoang kinh té thé hién 15 nét trén chudi chi s6 chimg khoan khi cac thi
truong déu c6 mot giai doan sut giam nghiém trong trong nhimg nim dién ra cugc khing hoang, tir
2008-2010. Tuy nhién, nhitng hinh v& ciing cho thay ring Viét Nam duong nhu 1a quéc gia ¢6 thi
truong chimg khoan phuc hdi chdm nhit sau khing hoang khi ma chi sé chimg khoan sau khing
hoang khéng thé dat dugc dinh nhu trude d6. Trong khi cac qudc gia khac, ngoai trir Singapore, déu
da tang trudng vuot xa cac dinh trudc khing hoang. Tuy nhién, thi truong khong tang lién tuc tai moi
thoi diém, ma trang thai ting giam cua thi truong s& khac nhau tai nhiéu thoi diém khac nhau. Theo
gia thuyét thi truong hiéu qua, sy ting giam cia thi truong sé mang tinh ngéu nhién va khong c6 mot
kha ning nao mang tinh p dao do tinh hiéu qua thong tin ctia nd, nha dau tw khong thé du doan duoc
hinh mau bién dong cua thi truong dé thu loi nhuan bt thuong.

Phan phéi x4c suit ciia hinh miu theo cac hoan vi nhu cong thirc (2) dugc thiét 1ap v6i nhiéu do dai
D khac nhau. Cuy thé 1a tmg v6i d6 dai D 1an luot bang 4, 5, va 6. Do dai D=7 khong dwoc xét dén vi s6
quan sat cua chudi dit liéu khong thoa didu kién nhu dé xuét cua Matilla-Garcia (2008) va Amigo (2007).
V6i D =4, c6 4! = 24 hinh mau duge xét; véi D =5, ¢6 5! = 120 hinh mau va véi D=6, ¢6 6! = 720 hinh
mau. (Bai viét chi sir dung do tré T =1). Két qua thong ké sé lugng hinh miu khuyét trén thi truong
chimg khoan tmg vé&i d6 dai hoan vi D = 5 va D = 6 dugc thé hién ¢ Bang 3 va Bang 4. Riéng d¢ dai
D = 4 khong xuét hién hinh mau khuyét trong s6 4! = 24 hoan vi ctia 4 s tu nhién dau tién.
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Béng 3 thé hién hinh mau khuyét khi xét d6 dai D = 5. C6 tit ca 5! = 120 hinh miu c6 thé co. Tir
két qua Bang 3 c6 thé thiy rang khong c6 hinh mau khuyét nao xuit hién ¢ ca hai chudi chi sb chimng
khoan va chudi ty suat sinh lgi trén s6 liéu ctia ca 6 quic gia Pong Nam A. Du khong 1a myc tiéu
nghién ciru ca bai viét, nhung dbi 1ap voi viée khao sat hinh mau khuyét 1a viéc tim hiéu hinh mau
thuong gap nhét trén thi truong. Két qua kha tha vi khi tit ca cac thi truong chimg khoan cua cac
qudc gia dwoc xét déu co cung hinh mau phé bién nhét di voi chudi chi s6 P Hinh mau nay Gng voi
hoan vi 12345, nghia 1a chudi chi s chirng khoan ting lién tuc khi xét 5 thoi diém lién tiép nhau. Xéc
sudt xay ra hinh miu nay cao nhét 1a & Viét Nam (0,1263 tuong tmg 12,63%) va thip nhét 1a ¢
Singapore (0,0710 twong tmg 7,1%). Vi 120 hinh miu c6 thé co cua thi trudong, xac suit dé xay ra
mdi hinh mau 1a % ~ 0,0083, tic 0,8%; thi viéc mot hinh mau c6 kha ning xuét hién dén trén 7%
hodc trén 12,6% la mot bang chimg cho thay rd tinh khong hiéu qua cia thi truong. Nha déu tu ¢ thé
dwa vao nhitng thong tin vé& kha nang hinh mau xuat hién phd bién nhit nay dé tir d6 xay dung chién
lwgc dau tu phu hop.

Két qua tinh toan trén chudi ty suét sinh loi v6i d6 dai D = 5 cho thiy khong ¢6 hinh mau khuyét
nao xudt hién. Tuy nhién, xac sudt xuat hién cua cac hinh mau cling rat khac nhau nhung it chénh Iéch
hon so véi khi ding chudi chi s6 chimg khoan P,. Hinh mau xuét hién phd bién nhét van 1a hinh mau
54321 Ging v6i truong hop ty suét sinh loi giam lién tuc khi xét tai 5 thoi diém lién ké nhau t—4, t-3,
t—2, t—1 va t va hién tuong ndy xdy ra ¢ cac thi truong Viét Nam, Malaysia va Indonesia. Cac quéc
gia con lai nhu Singapore, Thai Lan va Philippines ¢6 hinh mau ty suat sinh lgi phd bién nhat rit khac
nhau. Tuy nhién, x4c suét xuat hién ctia cac hinh mau phd bién nhat trong chudi ty suat sinh lgi khong
cao va khong qué chénh l1éch nhu truong hop chudi P, cac xac suat nay chi nam trong khoang tir 1,2%
dén 2%; rt gan vdi xac suét trung binh 0,8%. Véi két qua ban dau nay cho thdy viéc ding chudi chi
s6 chirng khoan P, s& cung cip nhitng bang ching rd rét hon vé su khong hiéu qua thong tin cta thi
truong hon khi so v6i khi ding chudi ty suat sinh lgi R,.

Bang 3.
S6 hinh mau khuyét véi D=5vat=1
Qudc gia S6 luong hinh miu khuyét Hinh mAu xuét hién nhiéu nhat
(NFP)'
Chi sb thi Ty suit sinh Chi sb thi truong (Py) Ty suét sinh loi (R,)
truomg (Py) loi (R) Hinh miu Xac suét Hinh miu Xac suét
Philippines 0 0 12345 0,0829 31245 0,0123
Viét Nam 0 0 12345 0,1263 54321 0,0204
Malaysia 0 0 12345 0,0993 54321 0,0141
Indonesia 0 0 12345 0,0964 54321 0,0134
Thai Lan 0 0 12345 0,0835 53412 0,0132
Singapore 0 0 12345 0,0710 52431 0,0123

1 NFP: S& hinh mau khuyét (Number of Forbidden Pattern).
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Béng 4 thé hién két qua xac dinh hinh mau khuyét véi do dai D = 6 va d¢ tré 1. Theo do, co tat
ca 6! =720 hoan vi tvong tng v6i 720 hinh miu bién dong co thé xay ra. Khi xét trén chudi P, Viét
Nam 1a quéc gia co s6 hinh mau khuyét xuét hién nhidu nhat, véi 157 hinh mau, chiém hon 22%

157
(=—x

720
trén chuoi chi so ching khoan VN-Index cua Viét Nam. Dicu nay 1a mot bang chung manh mé cho

100%) s6 hinh mau c6 thé co. Nghia 14 ¢6 dén hon 22% s6 hinh mau hoan vi khong xay ra

thdy sy khong hiéu qua trong thong tin cua thi truong chimg khoan Viét Nam. Malaysia va Indonesia
1a hai qudc gia c6 s6 lwong hinh mau khuyét nhiéu, 1én dén 120, chiém hon 16,67% s6 hinh miu ¢
thé ¢6. Trong khi d6, Singapore 1a qudc gia co it hinh mau khuyét nhit trong s6 cac nude co trong
méu véi 71 hinh miu khuyét cho truong hop D=6. Mic du viy, su ton tai hinh mau khuyét trén chudi
chi sb chimg khoan cho thdy sy khong hiéu qué cua thi truong chimg khoan.

Bén canh d6, hinh miu bién dong phd bién xay ra & ca 6 thi truong déi voi chudi P, van 1a chudi
bién dong ting dan khi xét 6 ngay giao dich lién tiép nhau, img voi hoan vi 123456. Xéac suat xay ra
hinh mau nay cao nhat & thi truong Viét Nam voi 0,0866 tirc 8,6%; ké tiép 1a & Malaysia, véi 5,7%
va thép nhét 1a & Singapore v&i 3,7%.

S6 hinh mau khuyét trén chudi ty suat sinh lgi R, it hon rt nhiéu so v6i khi xét trén chudi chi sb
chimg khoan P,. Malaysia 1a qudc gia c¢6 s6 hinh mau khuyét cao nhat trong s6 6 nudc véi 8 hinh
mau; tiép theo 1a Viét Nam (7 hinh mau khuyét); Philippines (5 hinh mau khuyét). Thai Lan c6 s6
hinh mAu khuyét it nhit v&i chi 1 hinh mau khong c6 co hoi xuét hién. Tuy nhién, hinh mau phd bién
nhét trén chudi ty suét sinh lgi & cac nuée khong con 14 hinh mau ting lién tuc cia ty suét sinh lgi.
Mbi qudc gia khac nhau c6 hinh mau phd bién nhét cua ty suat sinh loi 1a khac nhau. Ty 1¢ xay ra ciia
cac hinh mau phd bién nhat nay trong ty suét sinh lgi kha nho, chi vao khoang 0,3% dén 0,7% nhu
thé hién trong hai cot cudi cting ctia Bang 4.

Bang 4.
S6 hinh mau khuyét voiD =6 vat=1

Quéc gia S6 lwong hinh miu khuyét (NFP) Hinh miu xuét hién nhidu nhét

Chi s6 thi Ty suét sinh Chi s6 thi truong (P)) Ty suét sinh lgi (R,)

trudng (P:) loi (R) Hinh mau Xac suét Hinh miu Xac suét
Philippines 107 5 123456 0,0425 312465 0,0039
Viét Nam 157 7 123456 0,0866 654321 0,0075
Malaysia 122 8 123456 0,0571 215643 0,0037
Indonesia 120 2 123456 0,0510 261453 0,0034
Thai Lan 111 1 123456 0,0445 356241 0,0035
Singapore 71 2 123456 0,0372 451326 0,0038

Nhu vay, bang cach kiém tra sy xuat hién hinh mau khuyét trén chudi chi s6 chimg khoan va chudi
ty sudt sinh lgi chimg khodn, bai nghién ctru cho thdy rang sy ton tai ctia hinh mau khuyét trén thi
truong chimg khoan ciia cac qudc gia cho thiy ca 6 thi truong chimng khoan Dong Nam A déu khong
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phai 1a thi truong dat dugce trang thai hi¢u qua thong tin. Cac nha du tu van c6 thé dya vao thong tin
cua céac thoi diém trong qué khtr dé dua ra du doan cho céc thoi diém trong hién tai va tuong lai, tu
do xay dung chién luogc dau tu thu duoc loi nhuan bat thuong.

Bang 5.
Entropy hoan vi chuén hoa tmg véido dai D =4,D =5 vaD=6vadotrét=1
Quéc gia D=4 D=5 D=6
Chi sb thi Ty suét sinh Chi sb thi Ty sudtsinh | Chisdthi Ty sutsinh
truong (P,) loi (R,) truong (P,) loi (R,) truong (P,) loi (R,)
Philippines 0,9086 0,9990 0,8781 0,9967 0,8474 0,9861
Viét Nam 0,8770 0,9920 0,8422 0,9895 0,8069 0,9786
Malaysia 0,9081 0,9955 0,8768 0,9922 0,8449 0,9804
Indonesia 0,9138 0,9978 0,8854 0,9956 0,8549 0,9855
Thai Lan 0,9195 0,9979 0,8888 0,9957 0,8553 0,9852
Singapore 0,9405 0,9991 0,9124 0,9973 0,8806 0,9880

Bén canh viéc kiém tra tinh hidu qua trén thi truong chimg khoan bang s lwong hinh mau khuyét,
bai viét con thuc hién tinh toan Entropy hoan vi chuin héa (NPE) cho chudi chi s6 chimg khoan va
chudi ty suét sinh lgi cta 6 quic gia Pong Nam A c6 thi truong chimg khoan. Néu thi truong dat
dugc trang thai hidu qua thong tin nhu gia thuyét thi truong hiéu qua, Entropy hoan vi chuan hoa s&
dat gia tri 1 va cang gan 0 cang cho thiy thi truong kém hiéu qua. Két qua tinh toan Entropy chuin
hoa dugc thé hién trén Bang 5.

D6i v6i chudi chi s6 chimg khoan P,va d¢ dai D = 4, Singapore 1a qudc gia c6 Entropy hoan vi
chuin héa cao nhit véi NPE® = 0,9405; tiép dén 1a Thai Lan v6i NPE = 0,9195; Indonesia v&i
NPE = 0,9138. Trong khi d6 Viét Nam c6 gia tri Entropy chuin hoa thap nhit véi NPE = 0,8770.
Thir tw nay duy tri 6n dinh cho ca khi xét voi do dai D = 5 va D = 6. Khi d6 dai D cang 16n thi két
qué do luong tinh higu qua cua thi truong cang kém di, viée nay ciing nhat quan véi két qua thu duoc
tir viéc phan tich sé hinh mau khuyét .

Khi xét trén chudi ty suét sinh loi R, Singapore van la qudc gia c6 Entropy hoan vi chuan hoa cao
nhit & tat ca cac truong hop ctia do dai D dugc xét va gid tri rat gan 1, tiép theo 1a Malaysia, Viét
Nam van tiép tuc 14 qudc gia c6 Entropy hoan vi chuin hoa thip nhit tuy nhién gia tri Entropy chuan
hoa ctia Viét Nam ciing rat gin 1. Két qua tinh toan Entropy hoan vi chun hoéa trén chudi ty suét sinh
loi rat gén gia tri cuc dai, trong khi chudi chi sb chirng khoan khong dugce cao nhu vay.

4.2, Thdo lugn két qua nghién ciru
Két qua ap dung phuong phap Bandt va Pompe (2002) c6 tinh dén kha nang chéch nhu Zunino va
cong su (2017) dé cap nhim phat hién hinh mau khuyét va tinh toan Entropy hoan vi chuin hoéa trén

chudi dir liéu chimg khoan ctia 6 qudc gia Pong Nam A cho thiy ring ca 6 quic gia déu khong dat
dugc trang thai hiéu qua thong tin theo gia thuyét thi truong hidu qua dbi voi chudi chi s chimng

* NPE: Entropy hoan vi chuan héa (Normalized Permutation Entropy).
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khoan va rit gan véi trang thai hiéu qua thong tin theo gia thuyét thi truong hiéu qua ddi véi chudi ty
suét sinh lgi. Cac bang chimg thong ké ma bai viét tim thay co thé duoc liét ké ra sau day:

- Thit nhdt, sy ton tai clia cac hinh mau khuyét trén thi truong chimg khoan cho thay bién dong
clia cac chudi chi s§ chimg khoan va ty suét sinh lgi khong phai 1a chudi ngiu nhién thuan tiy va co
tinh quy luat. C6 nhitng hinh mau hoan vi hoan toan chwa xay ra trén thj truong chirng khoén ciia cac
qudc gia nay trong khoang thoi gian tir ddu nam 2000 dén gin cubi nam 2018.

- Thit hai, x4c suét Xy ra cua cac hinh mau hoan vi khac nhau 1a khac nhau 6 rét. Ngoai su Xuét
hién ctia hinh mau khuyét cho thdy xac suat khong bang nhau, con ¢ nhitng hinh mau thudng xuyén
xay ra trén thi truong véi xac suit rat cao, cao hon han véi mirc chung khi thi truong dat trang thai
hidu qua ciing nhu cao hon rat nhiu so v6i cac hinh mau khac.

- Thit ba, Entropy hoan vi chuén héa tinh dugc trén chudi chi sé chimg khoan khong dat dugc gia
tri cuc dai 1a bang 1. Néu thi truong hiéu qua thi Entropy chuén héa tinh dugc s& bang 1. Do véy, dy
ciing 1a bang chimg thong ké cho thy thi truong khong dat trang thai hiéu qua thong tin. Néu ding
Entropy hoan vi chudn héa dé do luong mirc d6 hiéu qua thi truong thi Singapore 1a qudc gia thuce
nhém hiéu qua théng tin hon so v6i cac qudc gia con lai. Va tinh hiéu qua thong tin thp nhat thé hién
& két qua cua Viét Nam.

Ngoai ra, két qua tinh toan tir sé liéu thu thap dugc ciing cho thy rang viée sir dung chudi chi sé
chimg khoan dé tinh toan hinh mau khuyét va Entropy hoan vi chuan hoa cung cip bang chirng thong
ké vé su khong hiéu qua cua thi trurong manh mé hon 1a so véi dung chudi ty sudt sinh loi. Xac suit
xuét hién cac hinh mau khi xét chudi chi sb chimg khoan ciing chénh léch nhau rit rd trong khi xéac
suét theo ty suét sinh loi khong c6 qua nhiéu chénh léch. Do vay, cac nha dau tu ¢6 thé du doan chiéu
hudng bién dong gia dé dang hon bién dong ty sudt sinh loi néu tiép can theo hudng tiép can cia
Zunino va cdng su (2009).

5. Két luan va ggi y chinh sach

Bai viét ap dung phuong phép Bandt va Pompe (2002) theo hudng tiép cén ciia Zunino va cong
su (2009) c6 quan tam dén sy chéch ciia két qua tinh toan Entropy hoan vi nhu d& xuat ciia Zunino va
cong su (2017). Két qua tinh toan trén dir liéu v& chi sé chimg khoan hing ngay thu thap trén thi
truong chimg khoan cia sau qudc gia Pong Nam A, bao gdm Philippines, Viét Nam, Malaysia,
Indonesia, Thai Lan va Singapore trong giai doan thang 01/2000—11/2018 dé tim hinh mau khuyét va
tinh toan Entropy hoan vi chuin héa. Két qua tinh toan ciia tic gia cho thdy rang co su ton tai cua
hinh miu khuyét ton tai trén ca 6 thi truong chimg khoan & d6 dai D = 6, trong d6, Viét Nam ludn 1a
qudc gia c6 s6 hinh mau khuyét cao nhét trong khi Singapore 1 qudc gia c6 s6 hinh mau khuyét thip
nhét. Xéc suét xuét hién cia cac hinh mAu hoan vi khac nhau cling khac nhau, déc biét, cd nhitng hinh
mAu x4c suat xudt hién rat cao, cu thé 1 hinh miu tang lién tuc cua chudi chi chimg khoan dugc xét.
Day la nhitng d4u hidu cho thiy tinh khong hiéu qua thong tin cta thi truong chimg khoan.

Bén canh do, két qua tinh toan Entropy hoan vi chuan hoa ciing cho thdy sy khong hiéu qua cua
thi truong khi gia tri nay khong dat dugce gia tri cue dai ciia moét thi truong hiéu qua dbi voi chudi chi
s6 chimg khoan. Viét Nam 1 qudc gia nam cudi ctng néu sip xép tinh hiéu qua tinh bang Entropy
hoén vi chuén héa theo huéng giam dan trong khi Singapore ludn 1a qudc gia ¢6 murc do hidu qua nay
cao nhat. Bai viét ciing cho thdy ring viéc sir dung chudi chi s§ chimg khoan s& gitip tim ra bing

78



Tran Thi Tudn Anh, JABES nam thd& 29(11), 2018, 64-80

chung cua thi truong khong hidu qua 13 13 rét hon rat nhidu so v6i khi sir dung chudi ty suat sinh loi
thi truong.

Bai viét nay da sir dung cach thirc van dung Entropy hoan vi v6i s6 liéu chimg khoan nhur nghién
cuu cua Zunino va cdng su (2009) va Zunino va cdng su (2017) dé kiém dinh tinh hiéu qua cua thi
truong chimg khoan Viét Nam va so sanh véi cac qudc gia Pong Nam A. Tuy nhién, nghién ciru nay
chi méi chimg t6 tinh khong hiéu qué cta thi truong khi xét 6 tré t=1. Trong cac nghién ciru tiép
theo, tac gia c6 thé cai tién khai niém Entropy hoan vi trong diéu kién di lidu Viét Nam hodc cac khai
niém mé rong ctia Entropy hoan vi nhu Entropy hoan vi da 16p khi xét cac do tré t > 1 hodc Entropy
hoén vi da 16p co trong s dé cing cd thém bang chimg vé sy khong hiéu qua cua thi truong chimng
khoan Viét Nam ciing nhu thi truong chimg khoan & cac quc gia ASEANME
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