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St dung entropy xap xi dé so sanh
tinh ngau nhién cua cac chudi dir li¢u trén
thi truong chirng khoan cac nudc Asean

Tran Thi Tudn Anh

Tom tit—Bai viét siv dung gia déng cira hang
ngay thu thip tir Datastream trong giai doan tir
thang 01/2000 cho dén thang 12/2016 ciia cic chi sb
chirng khoan trén thi truomg cac qudc gia ASEAN
dé tinh toan entropy xdp xi theo thuit toin do
Pincus (2008) dé xuat. Entropy xip Xi trong bai viét
nay dwge dung dé do lwong tinh ngiu nhién trong
bién dong chudi thoi gian chirng khoan & cic qudc
gia ASEAN. Két qua tinh toan trén toan bd dir li¢u
cho thiy ring chudi ty suét sinh lgi bién dong mang
tinh ngiu nhién cao hon rit nhléu s0 v6i chudi chi sb
chirng khoan va Singapore la quoc gia dugec xem la
¢6 tinh ngiu nhién trong bién déng cac chudi thoi
gian trén thi truwong ching khoin cao nhit.
Indonesia la qudc gia ¢ tinh ngiu nhién trong bién
dong chi s6 ching khoan 13 thdp nhit. Trong giai
doan sau khiing hoing, sw cai thién trong tinh ngiu
nhién ciia thi truomg Viét Nam dwoce thé hién rd rét.
Philippines tré thanh quéc gia c6 tiém niing cho cac
nha dau tw dy doan bién dong chirng khoan va tim
kiém co hoi kinh doanh chénh léch gia thu lgi nhuin
bt thuwong.

Tir khéa—Tinh ngiu nhién ciia chudi thoi gian,
entropy xap xi, tinh hi€u qua cia thi truong ching
khoan, du doan chi so0 chirng khoan, tinh hinh mau.

1 GIOI THIEU

Bachelier [1] 13 ngudi ddu tién dé xudt ¥ tuong
gi4 chtng khoan bién dong tuan theo chuyén
dong Brown. Y tuéng nay ham viéc gia chimng
khoan phan anh hét cac thong tin kha dung trén
thi truong. Y tuong ndy dugc thé hién rd rang hon
trong gia thuyét thi truong hiéu qua dé xuat boi
[2], theo @6, gia hién tai cua chig khoan chinh 1a
du bao tbt nhét cho gia chimg khoan trong tuong
lai. Khi d6, su thay di gia chimng khoan co thé
duoc md ta bang mot chudi nhidu tring, ciing
ddng nghia voi viée chudi gia ching khoan tuan
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theo bién dong ctia mot bude ngiu nhién (random
walk).

Tuy nhién, da c6 rt nhiéu cac nghién ctru cho
thiy bang chimg chdng lai gia thuyét thi truong
hiéu qua ctia [2]. [3] nhan dinh rang cac chudi ty
sut sinh lgi c6 “tri nhé lau dai” (long memory)
va c¢6 thé dugc md hinh hoa bang mot chuyén
dong Brown phan dang (fractal Brownian
motion). [4] cung cdp bang ching cho thdy kha
ning phan dang cua cac chudi thdi gian tai chinh
bang cach dung dai lugng Hurst (Hurst exponent)
dé do ludng tinh bén theo thoi gian cia dir licu.
Nhiéu mé hinh cho phép sy bién dong cua phuong
sai theo thoi gian ciing dwoc sir dung d& mé ta tinh
khong ngau nhién cua chudi thoi gian tai chinh nhu
mod hinh ARCH [5], md hinh chuyén trang thai
Markov [6], kiém dinh ty s6 phuong sai [7].

Bén canh nhitng cong cu kiém dinh truyén
théng, sy phat trién cua Kinh t& hoc vat ly
(Econophysics) — linh vuc ung dung cac khai
niém va cach tiép can trong vat 1y vao phan tich
cac md hinh dong phirc tap trong tai chinh - da
gitip cho céc nha nghién ctru c6 thém nhiéu cong
cu dé kiém dinh tinh ngiu nhién trong cic chudi
thoi gian tai chinh. Trong s6 d6, entropy va céc
mé rong cua entropy dugc xem la mot hudng ung
dung nhiéu tiém ning nhat. Entropy von la khai
ni€ém dung dé mo ta su bién dong hdn dén trong
nhi¢t dong lyc hoc. Mot hé vat ly chuyén dong
cang hon don thi entropy ciia hé cang 16n va
nguoc lai. Néu bién dong cua cac chudi dir liéu
trén thi truong chimg khoan hoan toan ngau nhién
thi ciing c6 thé dugc xem nhu c6 tinh twong dong
v6i bién dong hdn don cua cac hé vat 1y. Do vay,
ngdy cang nhiéu cac nha nghién ctru van dung
entropy trong viéc kiém dinh tinh ngau nhién ciia
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cac chudi dir liéu thi truong. Khai niém entropy
ngay cang dugc mo rong, tir nhitng khai ni€ém co
ban nhu Shannon entropy, Tsallis entropy, Renyi
entropy... dén nhitng khai niém phtrc tap hon nhu
entropy hoan vi (permutation entropy), entropy
xap xi (approximate entropy), entropy mau
(sample entropy), entropy da hudng (multiscaled
entropy).v.v... Mdi dai lugng entropy déu co
nhitng diém manh riéng khi khai thac va kiém
dinh sy ngau nhién cua chudi thoi gian thong qua
kiém tra tinh lap lai cua cac hinh mau.

Bai viét nay lgya chon gidi thi¢u khai niém
entropy xap xi va ng dung entropy xap xi dé so
sanh tinh ngiu nhién ctia cdc chudi gid chimng
khoan va ty suat sinh loi trén thi truong chimg
khoan Viét Nam cling nhu thi truong ching
khoan cua cac qudc gia Péng Nam khac nhu
Philippines, Malaysia, Indonesia, Thai Lan va
Singapore dé c6 co s¢ nhan dinh vé mirc d6 ngiu
nhién gita cac thi truong chiing khoan cta céac
qudc gia. Véi muc tiéu nhu vy, bai viét nay duoc
cAu trac nhu sau: Muc 2 cua bai viét thuc hién
téng quan mot sd nghién ciru ¢ lién quan dén
viéc ing dung entropy xap xi ddi v6i chudi thoi
gian tai chinh; Muyc 3 trinh bay khai niém entropy
xap xi va phuong phép tinh toan entropy xap xi va
sir dung entropy x4p xi dé so sanh su ngiu nhién
cia chudi thoi gian; Muc 4 trinh bay két qua
nghién curu va cac thao luan; Muc 5 két luan va dé
xuit mot s6 ham ¥ tir két qua nghién ciru.

2 TONG QUANLY THUYET

Cung vé6i su phat trién cia kinh té hoc vat 1y va
nhitng két qua kha quan khi ing dung entropy vao
nghién ciru tai chinh, nhiéu nha nghién ctru da dé
xudt 4p dung khadi niém entropy xép xi
(Approximate entropy - ApEn) dé khao st tinh
ngau nhién cuia cac dit liéu chimg khoan trén thi
truong.

[8] sir dung entropy hoan vi dé dic trung hoa
mirc d6 nglu nhién ciing nhu kham pha su bit quy
tic trong cac hé sinh ly. [9] sir dung trong nghién
ctru tinh ngau nhién cua nhip tim hoic [10] ung
dung trong nghién ciru dong lyc EEG. [11] nhén
xét rang viéc tinh toan entropy hoan vi khong phu
thudc vao cac mo hinh thong ké nhung van c6 thé
dugc sir dung két hop trong cac nghién ciru dua

trén mod hinh.

[12] sir dung complexity-entropy nhu mot cong
cu hitu hiéu dé kiém tra tinh ngau nhién ciia cac
chudi dit lidu thi truong va phan chia thi truong
thanh cic giai doan phat trién khac nhau. Cac tac
gia ung dung dir liéu chimg khoan ciia 32 qudc
gia trén thé gii va nhan dinh rang cach tiép can
thong qua complexity-entropy gitip dé dang phan
biét cac giai doan pht trién cua thi truong chimg
khoan. Sy khéac nhau gifta cac thi truong ching
khoan méi ndi cling nhu céc thi truong phat trién
¢6 thé dé dang dwoc nhan thiy voi cong cu hiru
hiu nay.

[13] d& xuét s dung entropy khuéch tan dé
phan tich tinh 6n dinh cua thi truong chimg khoan
va ap dung thuc nghiép voi chi sé chimg khoan
cong nghiép Dow Jones (M¥). Két qua cho thdy
su hiéu qua vuot trdi cia phuong phap entropy
khuéch tan so v6i cac phuong phap khac khi phan
anh duoc muc do bién dong va cac truong hop
cuc tri cda thi trudong.

Nhu viy, c¢6 thé co nhidu khai niém entropy
khéc nhau dugc sir dung dé do ludng mic do
ngiu nhién trong chudi thoi gian. Bai viét nay dya
trén mot phan cach tiép can bang entropy hoan vi
cia [14] @ do ludng va so sanh muc do ngiu
nhién trong chudi thoi gian ching khoan cua thi
truong cac qudc gia ASEAN. Thir nhét, do cac
khai niém entropy van dung vao trong nghién ctru
kinh t& va tai chinh & Viét Nam con kha méi mé
nén bai viét nay huéng dén thir nghiém cac khai
niém nay trong diéu kién Viét Nam. Thir hai, viéc
so sanh tinh ngiu nhién trong chudi thoi gian tai
chinh cta cac thi truong ciing ham ¥ mic d6 vé
tinh hi¢u qua cua thong tin. Khi thi truong dat
trang thai hiéu qua thong tin, cac bién dong vé gia
chimg khoén hodc ty suét sinh loi trén thi truong
hoan toan mang tinh ngiu nhién va khong thé du
doan dugc bang mot hinh mau nao dé co thé mang
lai co héi kinh doanh chénh 1éch gia thu lgi nhuan
bét thuong. Thir ba, cac nghién ctru hién tai hau
hét dung cach tiép can dinh lugng théng qua cac
md minh thong ké truyén thong. Hudng tiép can
méi mé théng qua entropy c6 thé duoc sir dung
nhu mot nguén thong tin bd sung giup ddi chiéu
va so sanh céc két qua dat duogc dé nha dau tu c6
nhitng quyét dinh kinh doanh hop 1y hon.
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Bang I. Céc chi s chimg khodn cua cac quéc gia
bong Nam A

Quéc gia Chi sb chung khoan Dién giai
. Vietnam Stock
Viét Nam VN-Index .
index
- FTSE Philippines
Philippines FTWIPHLL
Index
FTSE Bursa
Malaysia FBMKLCI Malaysia KLCI
Index
Jakarta Stock
Indonesia JCT Exchange
Composite Index
L. Stock Exchange of
Thai Lan SET .
Thailand SET Index
. FTSE Straits Times
Singapore STI

Index

3 DU LIEU VA PHUONG PHAP NGHIEN CUU
3.1 Dirliéu

Véi cach tiép can van dung entropy xap xi dé
do luong tinh ngau nhién cta chudi thoi gian tai
chinh, bai viét st dung dir liéu vé& chudi chi sb
chimg khoan va ty suét sinh lgi chirng khoan hang
ngay trén thi truong chirmg khoan Viét Nam va thi
truong ching khoan Pong Nam A. Cac chudi chi
s6 chimg khoan sir dung duoc liét ké trong bang I.

Chi sb chimg khoan hang ngay cua 6 qubc gia
Pong Nam A duoc thu thap tir ngudn Datastream
trong thoi gian tir thang 01 nam 2000 dén thang
12 ndm 2016. Cac tinh toan entropy xap xi va v&
dd thi trén dir liéu duoc thuc hién véi sy hd trg
ctia phan mém Python.

Bién dong chi s6 chimg khoén cia cac quéc gia
DPong Nam A duoc thé hién trén dd thi tir hinh 1
dén hinh 6. Trong giai doan dit liéu dugc thu thap,
¢6 thé thiy rang chi sb ching khoan cac quc gia
déu c¢6 xu huéng ting dan trong dai han nhung
bién dong rat kho du doan trong ngin han. Pic
biét, trong giai doan khung hoang kinh t& 2008 —
2009, chi s6 ching khoan cac qubc gia déu co sy
sut giam dang ké va c6 xu huéng gia ting trg lai
sau khing hoang. Tuy nhién, d6 thi khong thé
hién duoc chinh xac tinh ngau nhién ciia chudi chi
s6 chimg khoan, do d6 khong thé dua vao do thi
dé két luan chudi gia ching khoan & thi truong
chung khoan qudc gia nao bién dong ngiu nhién

hon. Viéc so sanh d6 ngau nhién trong cac chudi
tai chinh ciia mdi qubc gia cling ham ¥ vé tinh
hiéu qua thong tin cua thi truong. Thi truong
chiig khoan cang hiéu qua, thi chudi thoi gian tai
chinh cang tré nén ngiu nhién vi khong c6 tinh
hinh miu va khé, hoic khong thé, du bao duoc
bién dong dé co co hoi kinh doanh chénh léch gia
thu loi nhuan phi ri ro.

1200

1000

800

600

Wiet Nam

400

200

6 10|00 IUIGO 30|0f.] QOIOG SUICIO- EOIOO
Thai gian
Hinh 1. Biéu dd chi s6 VN-Index cua thi truong chimg khoan
Viét Nam

700

Philippines
4 & & B
(=] o o o

[¥]
=]
=

100

IUIOD EUICID 3DICICI 4DICICI SOIGO EO:’.]D
Thai gian
Hinh 2. Biéu dd chi sé FTWIPHLL cua thi trudng chimng
khoan Philippines

1800

1600

1400

Malaysia
s
ha
[=}
=1

1000

800

600

[I) 1060 IUIOO 30I00 QDI(]O SOIOO E(JIOO
Thai gian
Hinh 3. Biéu db chi s6 FBMKLCI ciia thi truong chimg
khoan Malaysia



8 SCIENCE & TECHNOLOGY DEVELOPMENT JOURNAL-
ECONOMICS — LAW AND MANAGEMENT, VOL 2, ISSUE 4, 2018

5000
4000
.m
&
U 3000
|
&
2000
1000
E) IUEJO- IUIUD 3()'(]0 40:30 SOICIO- EOIOD
Thai gian
Hinh 4. Biéu dd chi s6 JCT cua thi truong chimg khoan
Indonesia
1600
1400
1200
=
5 1000
‘m
= o0
B0
400
200 A ; . . ; . .
"] 1000 2000 3000 4000 5000 6000
Thai gian
Hinh 5. Biéu db chi s6 SET ciia thi truong chimg khoan
Thai Lan
3500
3000
o
g
= 2500
(=
i
2000
1500
EI) IUEJO- ZUI(]O 3CII00 40I00 SOICIO- EOIOO
Thai gian
Hinh 6. Biéu db chi s6 STI ciia thi trudng chimg khoén
Singapore

3.2 Phuong phadp nghién ciiu

Entropy x4p xi 1a dai luong uwdc luong kha ning
ma cac hinh miu twong ty nhau ctia mot nhom
quan sat nhung lai dugc ndi tiép theo boi cac hinh
mau khong con tuong tu nhau nita. Vi vay, nhiing
chudi thoi gian cé chira nhitng hinh mau lap lai
nhiéu thuong s& c6 entropy xap xi kha nho so véi
mot chudi ngau nhién hoan toan.

Entropy x4p xi duoc gidi thiéu 1an dau tién boi
[15] va cach tinh toan dugc Pincus lam rd trong
cac nghién ctru tiép theo sau do. [14] dé xuit cac

budc tinh entropy xdp xi mot cach rd rang nhu
mot thudt toan tin hoc dé co thé cai dat dé dang.
Xét mot day sb lidu yl, y2, ..., yN ciung véi sb
nguyén duong m, dugc goi la d6 dai, va s6 thuc
duong r, dugc goi 1a muc loc. Thudt toan dé tinh
entropy xap xi duoc thuc hién theo cac budc nhu
Sau:

1.Lap mot vecto Yi gdbm m phan to Yi = (Vi
Vi+1, ...,ym+i-1) trong d6 i =1,2,..., N - m+l.
Khoang céach gitta hai vecto Yi va Y| v6i i,
=12,..., N- m+1 duoc dinh nghia nhu sau:

d(Yi’Yj):msaxlyis_yjsl

trong d6 Yis 1a phan tir thir s clia vector Yi VA Yis
1a phén tir thir s cua vector Y.

2. Xét vector Y; v6ii =1,2,..., N- m+1. Goi Bj la
tap hop céac vector Yj, j =1,2,..., N - m+1, sao
cho khoang cach tir Y; dén Y; khéng qué r.
Nghia la

B ={Y,,j=12..N-m+1]d(Y,Y,) <r}

Goi
I’]Bi

Ps = N1

Trong do Ny 1a s6 phan tir thuoc Bi va N —m

+ 1 1a tong s6 vector c¢6 thé co.

Khi d6 pBi chinh 1a ty 1& s6 vector dugc

xem la gan véi Yi. V6i cach tinh khoang cich
nhu trén, viéc vector Y; gén véi vector Yj ciing
6 nghia 1a cac thanh phan cua Yi gan véi cac
phan tir cia Yj . Tir d6 suy ra hinh miu bién
dong cta Y; va Yjla tuong tu nhau v4i muc do
tuong tu cho phép boi bién do r.

Véi N du 16n, Pg co thé xem la xac suat dé
mdt vector Yj co hinh mau bién dong gin véi V;.
3.Goi

N-m+1

> In P,
o, (r)="2Lt——
(1) N-m+1
Va entropy xép xi, ky hiéu 1a ApEn, duoc tinh
béng cach:
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ApEn=9® _(r)-o, ,(r)

Trong khi @ (r) do ludng mic do tuong tu
trong cac hinh miu c6 do dai m thi @, (r) s&
do luong mirc d6 twong tur cac hinh mau c6 d6 dai
m+1. Néu moi vector Y c6 do dai m co ty 1€ s6
hinh mau tuwong ty 1a N, van tiép tuc giir duge sb

lugng cac vector ¢ hinh mau tuong ty véi do dai
m + 1, thi khi ¢6 ApEn bang 0. Nghia 13, néu
ApEn cang 16n, thi c6 nghia 14 sy thay d6i vé muc
d6 tuwong tuy hinh miu ¢ d6 dai m + 1 cang nhiéu
khi so v6i d6 dai m. Noéi tom lai, chudi cang co
tinh quy luat thi entropy xdp xi tinh toan duoc
cang nho; chudi cang ngau nhién, cang it co tinh
quy luat thi entropy xap xi tinh dugc cang ting.

Thuét toan trén dugc xdy dung giup viéc hiéu
biét va tinh toan entropy x4p xi duoc truc quan
hon, dugc phat trién trong [16]. Trong tinh toan
entropy xap xi, mic du vé mit 1y thuyét, c6 thé
thuc hién véi mot do dai m bat ky. Tuy nhién [17]
chi ra rang khi kiém dinh tinh ngiu nhién cua
chudi trong thuc nghiém, khong can thiét phai xét
nhiing truong hop m > 4.

Theo [14], ApEn gan nhu khong bi anh huéng
boi cac nhidu c6 dd 1én dudi muc loc r. Trong
thye nghiém, muirc loc cling thuong dugc xac dinh
trong khoang tir 0,1 dén 0,25 lan do léch chuén
(theo [14]). Bai viét nay dung mirc loc 1a 0,2*sd
v6i sd 1a d6 1éch chudn cua chudi thoi gian. ApEn
on dinh va khong nhay cam véi cac quan sat bat
thuong néu ching xay ra khong thuong xuyén.
[14] cing thao luan vé nhimng diém manh cta
entropy Xap xi va tiém ning ung dung cia dai
luong nay trong kinh té lugng. Cach tinh toan
entropy xap xi khong phu thudc vao viée 1ap méd
hinh ma dugc x4c dinh béi cac phan phéi tan sb
(chung). Entropy xdp xi dugc ap dung cho ting
chudi don bién, khong can thiét 1ap mo hinh.
Ngoai ra, ApEn hitu ich dé danh gia liéu dir ligu
chudi thoi gian ¢6 thoa méan dic diém ciia mot qua
trinh cu thé nao do hay khong (vi dy, dac diém
ngiu nhién "ngiu nhién"). Cac chudi co gia tri
entropy xap xi khong dudi 80% gié tri toi da ciia
mdt chudi hoan toan ngiu nhién thi c6 thé xem la
ngiu nhién. Entropy x4p xi con c6 thé duoc ap

dung dé danh gi4 sy 6n dinh hé thong; su gia ting
dang ké cac gia tri entropy x4p xi c6 thé bao trudc
cac thay doi trang thai o rét.

4 KET QUA VA THAO LUAN

4.1 Thong ké mé ta dir liéu

Bang II cho thiy két qua mo ta gia tri trung
binh trong ca giai doan 2000 — 2016 cua ty suat
sinh loi hang ngay cua thi truong ching khoan
cic qubc gia ASEAN. Két qua md ta cho thay
Singapore 1a qubc gia ¢ ty suat sinh lgi trung
binh thip nhét trong s6 sau qudc gia ASEAN.
Diéu nay c6 thé thiy qua d6 thi & Hinh 6 khi ma
chi s chimg khoan trong niam 2016 cua
Singapore khong cao hon nhiéu so véi nhitng nim
dau thé ky 21. Viét Nam, Philippines va Indonesia
1a cac qudc gia c6 ty sudt sinh loi trung binh hang
ngdy cao nhét.

Bang I1. Ty suét sinh loi chimg khoan trung binh trong giai
doan 2000-2016

Ty suét sinh loi

Quéc gia

Trung th Lc’rp bo l@ch
binh nhat nhat chuan
Viét Nam 0,030 -13,276 10,303 1,14
Philippines 0,031 -7,722 6,669 1,27
Malaysia 0,011 -9,979 4,503 0,68
Indonesia 0,033 -10,954 7,623 1,14
Théi Lan 0,019 -16,063 10,577 1,12
Singapore 0,002 -8,696 7,531 0,97

Nguon: tac gid tinh todn tir s6 liéu thu thdp dwoc

Dé co thé thdy dugc dién bién thi truong theo
thoi gian, Bang I11 tién hanh mé ta ty sudt sinh loi
trung binh hang ngay cua chi s6 chimg khoan cac
qudc gia theo timg nim. Pang chi y nhat trong
két qua mo ta & bang 111 1a viéc ty suat sinh lgi
trung binh clia ca 6 qudc gia trong nim 2008 déu
mang diu 4m, cho thay sy anh huong tiéu cuc ciia
khiing hoang kinh té dén thi truong chimg khoan
clia cac qudc gia. Cling ¢ thé thiy ring nam 2009
1a ndm phuc hdi cua thi truong khi ma tat ca cac
qudc gia déu c6 ty suét sinh lgi cao hon hin
nhitng ndm trude va sau do thi truong cac qubc
gia trd lai mirc binh thudong. Vi ndm 2008 c6 su
khac biét voi cac nim khac, danh ddu nim tac
dong o rét cia cude dai khing hoang, nén bai viét



10 SCIENCE & TECHNOLOGY DEVELOPMENT JOURNAL-
ECONOMICS — LAW AND MANAGEMENT, VOL 2, ISSUE 4, 2018

nay, ngoai viéc tinh toan entropy xép xi trén toan
bd mau dit liéu cia cac qudc gia dé so sanh tinh
ngiu nhién cua chudi chi s6 chimg khoan, con
tinh toan entropy xap xi cho ting giai doan trudc

va khung hoang. Nhitng nam truéc 2008 duogc
tinh vao giai doan trudc khing hoang (pre - crisis)
va nhiing ndm sau nam 2008 dugc xem la giai
doan sau khiing hoang (post — crisis).

Bang I11. Ty suét sinh loi trung binh theo ndm & cac quéc gia
Qubc gia
Nim Viét Nam  Philippines Malaysia Indonesia  Thai Lan  Singapore
2000 0,4626 -0,0489 -0,1332 -0,1596 -0,0673
2001 0,0348 -0,1047 0,0066 -0,0165 0,0332 -0,0521
2002 -0,0685 -0,0540 -0,0203 0,0221 0,0438 -0,0621
2003 -0,0251 0,1226 0,0564 0,1336 0,2118 0,0777
2004 0,0979 0,0724 0,0365 0,1007 -0,0395 0,0396
2005 0,0695 0,0444 -0,0023 0,0412 0,0181 0,0360
2006 0,2446 0,1016 0,0541 0,1206 -0,0133 0,0676
2007 0,0573 0,0368 0,075 0,1149 0,0638 0,0471
2008 -0,2940 -0,1410 -0,136 -0,1929 -0,1764 -0,1849
2009 0,1230 0,1194 0,102 0,1715 0,1343 0,1364
2010 -0,0056 0,0757 0,048 0,1039 0,0934 0,0263
2011 -0,0878 -0,0015 0,002 0,0086 -0,0020 -0,0512
2012 0,0443 0,0829 0,026 0,0333 0,0835 0,0491
2013 0,0544 0,0016 0,027 -0,0027 -0,0190 0,0000
2014 0,0214 0,0521 -0,016 0,0551 0,0391 0,0166
2015 0,0161 -0,0099 -0,010 -0,0354 -0,0413 -0,0424
2016 0,0378 -0,0037 -0,008 0,0389 0,0493 -0,0002

Nguon: tac gia tinh toan tir so liéu thu thdp dwoc

4.2 Két qud nghién ciru

V6i dir liéu vé chi sé chirng khoan hang ngay
trén thi trudng cic qudc gia ASEAN thu thap
trong giai doan 2000 - 2016, bai viét tinh ty suat
sinh loi hang ngay va ap dung phuong phap tinh
entropy xap xi nhu da mé ta & muc 3 dé dat dugc
két qua nghién ciru. Trude hét, bai viét tién hanh
tinh entropy xap xi v6i do dai m lan luot bang 2, 3
va 4 trén toan bd mau dit lidu déi véi chudi chi s
ching khoan thi truong va chudi ty suit sinh loi
hang ngay cua thi truong, két qua dugc thé hién &
bang IV. Sau d6, bai viét chia dir liéu thanh hai
mau con: giai doan trudéc khing hoang va giai
doan sau khing hoang; két qua tinh toan twong
tmg dugc thé hién ¢ bang V va bang VI.

Bang IV thé hién két qua tinh toan entropy
hoan vi v6i chudi chi s6 chimng khoan va chudi ty
suat sinh lgi tmg v6i d6 do dai m 1an lugt nhan gia
tri 2, 3 va 4. Tuong tu nhu cac nghién ctru thong

thuong khac, mic loc mac dinh duge sir dung la
0,2*sd véi sd 1a do léch chuén cua chudi thoi
gian. Véi nhan dinh khi entropy x4p xi cang 16n,
d6 ngau nhién cua chudi thoi gian cang cao, co
thé thiy rang chudi ty suat sinh loi c6 do ngau
nhién cao hon rat nhiéu so v6i chudi gia chimg
khoan. Diéu nay ham y ring viéc dy doan chudi
gia co thé d& dang hon rit nhidu so véi chudi ty
sut sinh lgi. Khi so sanh giita céc thi truong, cod
thé thiy Singapore 1a qubc gia c6 chudi thoi gian
chimg khoan trén thi truong véi mirc ngau nhién
cao nhit v&i entropy xp xi tinh duoc cao hon céac
qudc gia khac trong hau hét cac truong hop.
Trong khi d6, néu xét vé tinh ngiu nhién cta chi
sO ching khoan, thi truong Indonesia cho thiy
bién dong it c6 tinh ngiu nhién nhét; con néu xét
vé tinh ngau nhién ctia ty suat sinh lgi thi & vi tri
tinh ngdu nhién trong bién dong thip nhét lai 1a
Viét Nam. Tuy nhién, tinh ngiu nhién trong bién
dong chi s6 ching khoan tinh bﬁng entropy xap
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xi, Viét Nam chi dirng sau Singapore.

Béng IV. Entropy xp xi ciia cic nudc Asean trén

gia véi bién ¢ khing hoang kinh té.

Bang V. Entropy x4p xi clia cic nuéc Asean giai doan

toan b mau trudc khung hoang
Chi so thi Ty suit sinh Chi so thj Ty suit sinh
truong (Py) lgi (Ry) truong (Py) lgi (Ry)
Viét Nam 0,0604 1,5849 Viét Nam 0,0406 1,4675
Philippines 0,0332 1,6480 Philippines 0,0536 1,3725
=2 Malaysia 0,0348 1,6597 =2 Malaysia 0,0646 1,5857
Indonesia 0,0267 1,6838 Indonesia 0,0269 1,6194
Thai Lan 0,0376 1,6725 Thai Lan 0,0656 1,5878
Singapore 0,0728 1,6879 Singapore 0,0696 1,6200
Viét Nam 0,0576 1,2318 Viét Nam 0,0379 1,0993
Philippines 0,0298 1,2825 Philippines 0,0494 1,0482
=3 Malaysia 0,0310 1,3128 =3 Malaysia 0,0588 1,1738
Indonesia 0,0218 1,3159 Indonesia 0,0253 1,1623
Thai Lan 0,0336 1,3194 Thai Lan 0,0577 1,1736
Singapore 0,0678 1,3248 Singapore 0,0622 1,1771
Viét Nam 0,0571 0,8856 Viét Nam 0,0379 0,7590
Philippines 0,0275 0,9290 Philippines 0,0480 0,7238
- Malaysia 0,0289 0,9569 I Malaysia 0,0568 0,7874
Indonesia 0,0218 0,9510 Indonesia 0,0253 0,7415
Théi Lan 0,0308 0,9595 Thai Lan 0,0577 0,7740
Singapore 0,0642 0,9357 Singapore 0,0589 0,7475

Nguon: tdc gid tinh todn tir 56 liéu thu thdp duwgc

Két qua nghién ciru nay ham y rang, thi truorng
Slngapore c6 tinh hiéu qua thong tin nhit trong sé
cac qudc gia ASEAN. Diéu nay ciing kha hop 1y
néu danh gia dya trén mic do phat trién kinh té
ciia quoc gia. Pé dy doan bién dong trén thi
truong, néu dua trén tinh ngdu nhién cia chudi
thoi gian chung khoén nha dau tu nén lya chon
du bao chudi chi s6 chimg khoan horn la chudi ty
suat smh loi vi tinh hinh mau tiém 4n trong chudi
chi s6 ching khoan cao hon, s& co nhitng hinh
mau c6 xu huéng lap lai trong chudi va dwa vao
nhitng hinh miu bién dong 1ap lai d6, nha dau tu
¢6 thé dua ra du doan vé bién dong trong tuong
lai. Thi truong Viét Nam va thi truong Singapore
1a hai qudc gia c6 chi s6 ching khoan bién dong
ngiu nhién nhét trong s cac qudc gia ASEAN;
nguoc lai Indonesia 13 qudc gia c6 chi sé chimg
khoan bién dong it ngau nhién nhat. Sau khi xem
xét voi dir lidu toan bd mau, bai viét xem xét tinh
ngau nhién do ludng bang entropy x4p xi cua giai
doan truéc va sau khung hoang dé tim hiéu su
thay d6i vé tinh hidu qua trén thi truong cac qubc

Nguon: tdc gid tinh todn tir s6 liéu thu thap dioc

Trong bai viét ndy, dwa trén két qua mo ta ty
sudt sinh lgi & bang III, bai viét chia thoi gian
duoc xét thanh hai giai doan: giai doan trudc
khing hoang tinh tir nim 2000 dén truéc nim
2008 va giai doan sau khung hoang tinh tor nam
2009 dén hét nam 2016. Bang V thé hién két qua
tinh toan entropy xap xi giai doan trudc khung
hoang. Két qua cia giai doan truéc khing hoang
kha twong ddng véi két qua tinh toan trén toan
mau di liéu. Két qua phén tich van cho thy ring
chudi ty suét sinh lgi chimg khoan bién dong ngiu
nhién hon rit nhiéu so v6i chudi gia ching khoan
va Singapore vbn 1a quéc gia co cac chudi thoi
gian trén thi truong ching khoan co tinh ngiu
nhién cao nhét; va Indonesia van la qudc gia c6
bién dong chi s6 chimg khoan it ngiu nhién va co
tinh hinh miu lap lai cao nhat. Tuy nhién, trong
giai doan trudc khing hoang, Viét Nam ciing co
chi sé chung khoan va ty suét sinh loi c6 tinh
ngiu nhién thp, chi sau Indonesia.
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Béng V1. Entropy x4p xi ciia cic nudc Asean giai doan

sau khung hoang
Chi so Ty suat
thi truong (Py) sinh lgi (Ry)

Viét Nam 0,1460 1,5659
Philippines 0,0586 1,5928
_ Malaysia 0,0639 1,5940
™72 Indonesia 00714 1,5880
Thai Lan 0,0598 1,5731
Singapore 0,1403 1,5850
Viét Nam 0,1453 1,1379
Philippines 0,0544 1,1599
m=3 Malaysia 0,0591 1,1620
Indonesia 0,0657 1,1704
Thai Lan 0,0552 1,1672
Singapore 0,1364 1,1611
Viét Nam 0,1455 0,7392
Philippines 0,0514 0,7611
Malaysia 0,0563 0,7498

m=4
Indonesia 0,0628 0,7573
Théi Lan 0,0522 0,7678
Singapore 0,1374 0,7491

Nguon: tdc gid tinh todn tir s6 liéu thu thdp dwoc

Két qua tinh entropy x4p xi giai doan sau khung
hoang thé hién trong bang VI cho thiy ring tinh
ngiu nhién trong chudi gid ching khoan ciia cac
qudc gia thay d6i 1o rét. Ca Viét Nam va Indonesia
déu cho thiy sy bién dong chi s ching khoan tr
nén ngau nhién hon rit nhiéu so voi giai doan
trudc khung hoang. Trong khi d6, Singapore
khong con 1a qudc gia co tinh hiéu qua thong tin
trén thi truong cao nhat nita mic du van & mirc cao
s0 véi cac qudc gia khac. Viét Nam chinh 1a qubc
gia dat dugc vi tri nay khi xét theo entropy xap xi
cua giai doan sau khung hoang, va Philippines da
thay thé vi tri ctia Indonesia, tré' thanh quéc gia c6
bién dong gia ching khoan it ngiu nhién khac.
Tuy nhién, mot két qua kha trai nguoc ¢6 thé nhan
ra, 46 1a Viét Nam lai 12 qudc gia it c6 tinh hiéu
qua thong tin nhat khi xét theo chudi ty suit sinh
loi mac du lai 1a qudc gia ding dau vé tinh hiéu
qua thong tin trong chi s§ ching khoan trong giai
doan khing hoang. Philippines tr& thanh qudc gia
¢6 tiém ning cho cac nha diu tu du doan bién
dong ching khoan va tim kiém co hoi kinh doanh
chénh 1éch gia thu lgi nhudn bat thudng.

5 KET LUAN

Bai viét str dung tinh toan entropy xap xi theo
thuat toan do Pincus (2008) dé xuét dé do ludng
tinh ngau nhién trong bién dong chudi thoi gian
chimg khoan & cac qudc gia ASEAN véi dit ligu
hang ngay thu thap tir Datastream trong giai doan
tir thang 01/2000 cho dén thang 12/2016. Két qua
tinh toan trén toan bd dir liéu cho thay rang chudi
ty suat sinh lgi bién dong mang tinh ngiu nhién
cao hon rat nhiéu so véi chudi chi sé ching khoan
va Singapore 1a qudc gia dugc xem 1a c6 tinh
ngiu nhién trong bién dong cic chudi thoi gian
trén thi truong chimg khoan cao nhat. Indonesia 1a
qudc gia ¢6 tinh ngdu nhién trong bién dong chi
s6 chimg khoan 13 thap nhat. Trong giai doan sau
khung hoang, sy cai thién trong tinh ngiu nhién
cua thi truong Viét Nam duogc thé hién rd rét.

Két qua nghién ctru cua bai viét khi st dung
entropy hoan vi ham y rang néu can du toén cac
chudi thoi gian trén thi truong chimg khoan cac
qudc gia Pong Nam A, nha dau tu nén dy doan
trén chudi chi sé ching khoan thay vi chudi ty
suét sinh lgi, vi tinh ngdu nhién trong cac chudi
nay thap hon, va tinh hinh miu lip lai cao hon.
Thi truong cang kém hiéu qua thong tin, nha dau
tu cang c6 co hdi tim kiém co hoi kinh doanh
chénh 1éch gia thu loi nhuin bat thudng. Vi vay,
trong giai doan sau khung hoang, thi Philippines
dang 1a qudc gia hap dan nhét ¢ khia canh nay.

Két qua nghién ctru ciia bai viét ciing chi méi la
budc diu cua viée Gmg dung khai niém entropy
xap xi noi riéng va cac dai lugng lién quan dén
entropy néi chung vao trong nghién ctru tinh ngau
nhién cua chudi thdi gian tai chinh, dic biét 1a &
Viét Nam. Céc khai niém entropy ung dung trong
kinh té dang ngay cang dugc phat trién manh mg.
Vi véy, nhitng nghién ctru mé rong bai viét nay co
thé dugc thuc hién theo hudng thyc hién kiém
dinh tinh ngAu nhién ca chudi thoi gian tai chinh
theo cac dai lugng entropy khic dé so sanh két
qua, hodc phat trién sau hon nita kiém dinh tinh
ngiu nhién bang entropy hoan vi véi cac k¥ thuat
kiém dinh ning cao.
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Abstract—The paper calculates the approximate
entropy using the algorithm proposed by Pincus
(2008) on the daily closing price of ASEAN
countries’ stock indices collected from the
Datastream from January 2000 to December 2016.
The approximate entropy is employed to measure
the randomness of financial time series in ASEAN
countries’ stock markets. The results on the whole
data show that the fluctuation rate of return is much

higher than the stock index and Singapore has the
most stochastic time series, including stock index
and its return. Indonesia’s stock index exhibits the
lowest randomness as suggested by approximate
entropy. After crisis, the randomness of time series
in the Vietnam’s market is sharply enhanced and
the Philippines has become a potential country for
investors to seek arbitrage opportunities.

Index Terms—The randomness of time series, approximate entropy, the information efficiency of
stock market, forecast stock index, pattern.



