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Dw doan gid @ phiéu trén thj truwong ching
khoan Viét Nam bang phwong phap lai GA-SVR

A Hybrid GA-SVR Approach for Vietnam Stock Price Prediction
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Abstract: Stock price prediction is an interestingluong tham 8 ty do Ibn va throng phii chon king
problem that has attracted much attention from botphrong phap tir va sai [19].
investors and researchers. There are, however, not
many researchs in this field with Vietnam stockkear
trung vao mt ky thuit méi: hdi qui véc bt hd trg

because this market is still nascent and high no
éSupport Vector Regression - SVR) [3]. Ngugic

stationary. In this paper, we propose a hybri
approach, which integrates Genetic Algorithm (GA ia SVR 1a may vécot ho tro (Support Vector
achine - SVM) [3]. SVM bardau dugc ding cho bai

with Support Vector Regression (SVR) to predi
Vietnam stock price. In this approach, GA solves twW02n Phandp, \e sau @ 1ong cho bai toandi qui va

problems simultaneously: finding SVR's optima§oi 18 SVR. Nhéu nghién é¢u gan day cho thy SVR
parameters and feature selection. Then, SVR's aptinf0 Kt qua tot hon ANN trong bai toan @l doan gia
parameters and selected features serve as input ﬁ?r“ph'eu [8]. S la do SVR & dung nguyén ly i

training SVR model. Our experimental results shotficu hoa ti ro ciu tric nén c6 kinang ©ng quat
that the hybrid GA-SVR approach outperforms SViR§a cao bn ANN. Ngoai ra, & lugng tham 6 tu do

Gan day, @ng dong nghién au cé xu lwong @p

Artificial Neural Network (ANN) and can be used ircia SVR ding it ron so i ANN [8].

practice to gain profit.

l. GIOI THI EU

Dy doan gia 6 phiéu 1a nt bai toan tha vthu
hat dugc ar quan tam ¢a @ cac nha nghiénua 1an
cac nhadau tr. Tuy nhién,day ding 1a nét bai toan
rat kho i 1& gia chiing khoan thong rat phic tap va
nhiéu loan [8]. P4 c6 nhéu & ging dr doan th
truong tai chinh bng phrong phap phan tich trag
thdng chodén ky thuat tri tué nhan 4o nhr logic my
va dac biét la mang ro ron nhango (ANN)[1]. ANN
la ky thuat duoc sr dung nhiu trong tnh wc nay i
né coé tie md & duoc mbi quan & phi tuyén giira dau
vao Wi dau ra. Tuy nhién, niyc diém cia ANN la &
bi bdy boi cyc tri cuc by. Bén @anh ¢4, ANN cb $

Khi st dung SVR, ta &n giai quyét hai \an dé:
xac dinh b tham $ t6i vu cho SVR va obn lya cac
dic trung dau vao. Trong bai toanuddoan gia 6
phiéu, viéc chpn lya cacdic trung diu vaodong vai
tro rat quan tong. Caadic trungdau vao throng 1a ch
s6 phan tich k thuat. Hién nay c6 kha nbu ch sd
phan tich k thuat (khcang hon 100), véc lra chon chi
sb phu hyp cho trng ma & phiéu 1a khéngdon gian
do ch sb nay co6 th tot cho & phiéu A nheng chra
chic da ®t cho & phiéu B [13]. R rang, tadn xay
dung modt chién lugc lya chon cac ch sb quan tong
trong rng Wi mot ma @ phiéu ou thé.

Pé chon dic tneng dau vao trong bai toanuddoan
gia @ phiéu, Ince va Trafalis [13](s dung ky thuat
phan tich thanh pin chinh (PCA). Huang va Wu [11]
s dung GA. Huang va Tsai [9] dungIsd quyét dinh
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r’. Chee [14]d¢ xuit phuong phap lai gia F-Score va
F_SSFS. Yutong dung GAdé chon lya dic treng dau
vao cho SVM dng da dugc ¢ xuat trong ndt s bai
toan ap dng trén cac lai dix liéu khac [2], [12].

Viéc xacdinh b tham $ t6i uu cho SVR dng
quan tong khéng kém bi bo tham $ nay $§ anh
huong dén do chinh xac d doan @a md hinh SVR.
Nguoi ta throng sr dung thuit toan Grid Search [@é
xacdinh b tham $ t6i vu cho SVR. Tuy nhién, tht
toan nay én thoi gian va héu qua khéng cao [10].
Nhiam nang cao Bu qui, Chen va Ho [5], Zhu va
Wang [19] & dung GAdé xacdinh b tham $ SVR.

Nhin chung, cac nghiénra trén ch tap trung vao
giai quyét mot trong hai ¥n d& da néu éa SVR.
Ching han, céc tac gi[12] dé xuit mo hinh Kt hop
giita GA va SVM, trongd6 GA dugc dungdé chon
lya caodic trung dau vao, con cac thand SVM dugc
chon ¢ dinh. Con [5] Kt hop GA va SVR, trongio
GA duoc dungdé xac dinh b tham $ t6i vu cia
SVR, céacdic treng dau vaodugc chpn bing phrong
phap thir va sai.

Ngoai ra, cac thtruong chrng khoanduoc thi
nghiém nhiéu nhit & My va Trung Qdc. Véi thi
treong ching khodn Vet Nam, hén tai cé kha it cac
nghién @u ap ding ky thuat may hyc dé du doan i
vi thi truong nay ¥n con non & va kémon dinh.

Trong bai bao nay, ching té xuit phrong phap
lai GA-SVR dé dy doan gia 6 phiéu & thi truong
ching khoan Vgt Nam. Trong phong phap lai nay,
GA thuc hién ddng thyi hai nhém wu: xac dinhb
tham $ t6i vu cia SVR va fra chon cac ch s ky
thuat quan tong nhit dé thiét 1ap diu vao. Sauwlo, b
tham $ t6i wu va cac chsd ky thuat dugc chon
dugc huin luyén voi SVR & cho ra mé hinhwldoan.

Céac phn tiép theoduoc trinh bay nir sau: phn II
trinh bay céac ly thudt nén tang, pHn Ill trinh bay
phuong phapdé xuat, phan IV trinh bay Kt qua thu
nghiém va cwi cung la Kt luan.

amV-1, $ 7 (27), thang 5/2012

. LY THUY ET NEN TANG
1. SVR va céc thamésciia SVR([3]

Y tuéng @ ban cia SVR 1a anh x phi tuyén tap
dir ligu {(X, Y2), (%, Y2), ..., (%, W)} € 8" xR sang
mot khéng giandic tnrng nhéu chidu mag do6 co the
st dung phrong phap Bi qui tuyén tinh. Dic diém
cia SVR la khi xay dng ham bi qui ta khéng an sr
dung hét tit ca cacdiém di liéu trong ip hudn luyén.
Nhitng diém dit lisu c6 déng goép vao ic xay drng
ham Wi qui duoc goi la nhitng vect hd tro.

Ham i qui cia SVR niw sau:

f(x)=wig(x)+b (1)

Trong d6, w € B™ |3 véc b trong &, P€R |3
hing 9, * € R™ |a véc t dau vao,@lx) € R™ |3 véc
to dac trung.

Dé tim w va b, SVR gii quyét bai toan éi uu héa
sau:

Cuc tiéu héa ham:

B

Iwll? + CEL, (& +&) @)

Vi cac rang béc:

.I"": - JF{I:} E 'E Ll {;
fx)—yi=e+§
.80 =0

Véii=1,2,...,N

Trongdo, C la ling $ chuin héadoéng vai trd can
bang girado 16i huan luyén vado phic tap md hinh.

Hinh 1 minh ba SVR \6i ham bi =-insensitive |
DPuong nét Ién & giira tng Wi dudong dr doan. Gia tr
£ xAc dinh d6 rong aia 6ng bao quanhiuvong dr
doan. Nbu gia ti dich y nim trongdng nay thi coi nh
d6 18i bang 0. Nfu gia ti dich y nim ngoaiéng nay
thi d 16i bang €. (néu y, nam ngoai phia tréng)
hoic<: (néu y, ndm ngoai phia d6i 6ng)
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X))
(predicted)

- fx)—e

/ X

|
Hinh 1. Minh hoa ham di cua thuit toan SVR [16]

T (2) dung ham Lagrange \&éu kién Karush-
Kuhn-Tucker, ta cé bai toddituu héa trong duong:

Cuc dai héa:

1T (e — @) (@ — ) x) +
Iy (e —a) - ZLy(al +a,)

3)
Véi cac rang béic:

I Ef:i (qr; - ‘T;) =0
0= a,a =C,i=1,...N

Trong d6, cac nhanit Lagrange®:- @ phai thoa
aa; =0

Véc © trong i uu $ co6 ng:
w=2""(a,— a)d(x.). T day, ta c6 ham &
qui aia SVR:

flx) =EZ% (o] —a)K(x,x)+b  (4)

Trongdo, K(x, x) duoc goi la ham nhan va co gia
tri bing tich vé léng aia hai véc ¢ dic trung

o). 0(x,) Bit ky mot ham nao tha didu kien

amV-1, $ 7 (27), thang 5/2012

phan d6 16i huan luyén, din dén mé hinh phic tap,
bi qua klop. Con u C qua nh thi lai vu tién vao
phan do phic tap mé hinh, dn ¢&én moé hinh quaion
gian, giam d6 chinh xac ¢ doan. Y nghia dia £ ciing
trong tr C. Néu £ qud bn thi c6 it veat hd tro, [am
cho mé hinh quéon gian. Ngroc lai, néu € qué nlb
thi c6 nhéu vects hd tro, din dén mé hinh phc tap,
dé bi qué kfép. Tham 6 ¥ phan anh néi twong quan
gitta cac veat hd trg nén ding anh hrong dén do
chinh xac ¢ doan @a mé hinh.

2. Thugt gidgi di truyén (GA) [6]

Thuat giai di truyén la ot thuat toan tim kém
giai phap bi uu dra trén nguyén ly an loc tr nhién
cia Darwin va o ché di truyén trong sinh hc. GA
lam viéc voi mot tap cac gii phap,duoc goi la quin
thé; mdi giai phap duoc goi 1a ca tit va duoc dién
bang mdt nhiém sic thé (chibi bit). Twong tr nhr qua
trinh tién héa trongit nhién,& mdi vong kp ta cé ba
hoat dong: lai ghép (crossoverdpt bién (mutation) va
chon loc (selection). Trongto, lai ghép la quéa trinh
hai nhEm sic thé cha ne tao ra hai nFm sic thé con
bing cach tracdéi mot doan gene ndu nhién cho
nhau.Bing cach nay, taab radugc nhing ca tit moi
va dodo, mo rong ving khéng gian tim &n. Dot
bién don gian |a sr thayddi mot bit naodé trong chii
bit nhiém sic thé tr 0 thanh 1 hic tr 1 thanh 0biéu
nay gidp thdt toan c6 th nhay ra khi vang 6i uu
cuc by. Cwi cung, chn loc gilp git lai nhiing ca ti
t6t nhat. MAi ca thé can c6 ndt gia ti di kém i 1a do

Mercer thidéu c6 thé dugc dung lam ham nhan. Hamthich nghi D¢ thich nghi nayluge dinh nghia ty theo

nhanduoc sr dung phb bién nhit 1a ham Gaussian:

®)

Nhu vay, véi SVR gr dung ham bi £-insensitive
va ham nhan Gaussian ta cé ba thamis tim: K s5

K(x.x;) = exp (—y||x, - -1';“31}

chuin héa C, tham& ¥ cua ham nhan Gaussian va

d6 rong diadng € . Ca ba tham & naydéu anh hrong
dén do chinh xac ¢ doan @a mé hinh va an phii
chon lya ky cang. Nu C quéa én thi $ uu tién vao

tirng bai toan g thé.

.'-I-- -\-H "
L1
':Ir Cuinthé e
\ 1}
% J

Chion loc

Lal ghép + Aot bién

i b
{Oudn theé ban daw +
€ | Caccdthémdi |

-J.

Hinh 2. Vong lap GA
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Hinh 2 minh la cho vongdp tién hda @a GA.
Thuat toan § dirng sau mt b vong kip xacdinh turéc
hoic khi thvadiéu kién dirng naodo.

3. Tim céac tham & SVR i Grid Search [7]
Nhu da trinh bayy trén, Wi SVR sr dung ham bi

amV-1, $ 7 (27), thang 5/2012

tham $ t6i vu aia SVR va cadic treng dau vao tim
dugc € dungdé huin luyén SVR va cho ra mé hinh
dy doan.

Hé thdng aia ching i §m cé hai phn chinh:
module hédn luyén va module d doan.

e-insensitive va ham nhan Gaussian ta c6 3 tham st- Module huin luygn

can tim: k¢ s chuin héa C, thaméY caa ham nhan Hinh 3 md & module hdn luyén. Mot cach éng
Gaussian.vz‘ic} rong iaéng € . Cach ph bién dé tim  duan nlét: dau v?o @a module nay laidliéu bandé}J,
3 tham $ nay 1a ding Grid Searctétkhop véi danh et dud dau ra m co 3 thanh pin: thong tin chén

gid chéo (k-fold crossvalidation). Grid Seardhn
gian la phrong phap tir cac B (C,¥ , € ) khac nhau
va chon ra ® cho @6 18i danh gia chéo rh nhit.
Nguoi ta throng dung plrong phéap ing din theo $
mi. ChinghranC =2° 2° ..., 2 v =28 27, ..., 2,
e =M 210 2% Nhevay, Cco 15 gidir ¥ co 15
gia ti, £cé 11 gia t. Tong odng ta pli thi
15x15x11 = 2475h vi danh gia chéo.

Do tién hanh Grid Search ohvay & rat ton thoi
gian nén théng thong Grid Searchiugc chia lam 2
buéc: buéc mot tim kiém véi mot luéi thua (ching
han C = 2° 2% ..., 2 v =28 2° ..., 2
e =21 2° ..., 2", Nhur vay S5 1an thir chi con 8x8x6
= 384). Sau khia timduoc mot bo tham $ tét nhat,
buéc hai tim kém voi mot lusi day hon ¢ ving kn
can cia by tham $ tét nhit nay.

O day, viéc danh gia chéduoc thrc hién trén ap
huan luyén. Sau khidd tim radugc b tham $ tét nhit
bing Grid Search, ®dtham $ nayduoc dungdé huin
huyén SVR i toan & tap huén luyén va cho ra md
hinh dr doan cwéi cung.

. DU POAN GIA CO PHIEU VOI PHUONG
PHAP LAl GA-SVR

Trong phin nay, chdng téi trinh bay phng phap
lai GA-SVR dé xuat &p ding cho bai toanwldoan gia
cd phiéu. Trong plvong phap naydau tién GAduoc
dungdé tim by tham $ t6i vu cho SVR va obn lya
cacdic trung diu vao (cac chsd ky thuat). Saudd, b

héa, cac chsd ky thuit dugc chon va md hinh d
doan SVR.

D lidu
ban d&u
R Théng tin
TIROREY,  — chudn héa
Dt liéu L M6 hinh du
diniely /| PUANIYSRIVR =W cum

¢ A
Khéi tao quan thé, tinh do

thich nghi clia mdi c4 thé
i Cdc chi s6

ky thuat

dugrc chon
Théa digu kién 5
—> dirng G
B tham s6
t6i wu cla
| SVR
Khong

~ Dau ra clia GA
Lai ghép + dot bién, tinh

do thich nghi cla cac ca
thé mdi, thém cac ca thé
mdi vao quin thé

|

Chon lgc

]

Hinh 3. Module hiin luyén

Dau tién, tr dir liéu bandau gom gia4 nv cira, gia
cao nft, gia thip nhit, gia dong dara va kidi lugng
giao dch, k¢ théng tién hanh @n xa ly di liéu. Budc
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tién xir nay bao gm tinh toan cac dtsd ky thuat, thiét
lap dau vao,dau ra va chan héa d liu. Két qua cua
qué trinh t@n x ly & di liéu d& xir ly va théng tin
chuin héa. Théng tin chim héa nay & duoc dung
trong module ¢ doan.

Saudd, dr liéu da xr ly s3 dua vao GA. Kt qua

amV-1, $ 7 (27), thang 5/2012

Tat ca cacdic trung dau vaoduoc chuin hda ¢
[0, 1] theo cbng tinc:

' Xq—ming

xo= e e ™

MaX , —Tin,

Trong d6, x, & gia ti bandiu cia dic treng a,
min, & nho tri nhd nhit caadic trung a, maxla gia ti

l¢n nhit caa dic treng a va x; 1a gia ti sau khi chén
héa @ia dic trang a. Hai éi ich chinh @a viéc chuin
héa nay |a cadic trung c6 mén gia ti 16n khéng fin

at cacdac treng c6 mén gia ti nho va tranh gp phii
cac kho khn trong qua trinh tinh toan [7]. Théng tin
chuin héa (mig, max) s5 dugc luu d&é dung khi tén
hanh dr doan \bi dau vao nsi.

dau ra @ia GA ¢m c6 céac chsh ky thuat duoc chon
va b tham $ t6i wvu cia SVR. Ciéi cung, ching &
dungdé huan luyén SVR va cho ra md hinhrdioan.
Phin dudi day € trinh bay chi ét vé budc tién xir 1y,
cach béu dién nhém sic thé va qui trinh tinhig thich
nghi aia nhém sic thé.

a. Tien xir ly b. Bidu di&n nhidm sic thé
Budc tién xir ly gdm c6 hai phn: thiét lap dau
vao,dau ra va chén héa d liéu.

Trong phrong phap lai GA-SVRié xuit, GA lam
ddng thoi hai viéc: tim cac thamdtdi vu cia SVR va

Thiét ldp ddu vao diu ra: chon cécdac treng dau vao. \6i SVR sr dung ham di

Y \ , B . £-INsensitive v ha 3 i o 3
PAu vao da ke théng bao §m cac ch sb phan va ham nhén Gaussian ta co 3 tham s

tich ky thuat sau: Giadong ara, Bollinger Bands (20, €an tim: k¢ s chuan héa C, thamésY cua ham nhan
2) wi Middle Band, Upper Band va Lower Band,Gaussian va¢ rong aiaéng € . Nhu vay, mot nhiém
EMA(5), MACD(12, 26, 9) vi gia tri cia MACD va  sic thé bao gm 4 thanh pin: C,¥ , € va mit na cac
Signal Line, RSI(7), ROC-1, ROC-2, ROC-3, ROC-4g5c trung. Mdi nhiém sic thé s dugc biéu dién bing
ROC-5. Tat ca tao thanh vécd dau vao 13 ctiu. DAy mgt chibi bit. Hinh 4 minh ba du trdc nhém sic
la céc chsb thuong duoc sr dung trong phan tichsk  thé, trongdé 3 phin diu ing Wi bo tham é SVR va

thuat. Chi tiét vé& cac ch sb nayduoc trinh bays phan
Phy luc.

Vé dau ra, ta co th chon dau ra la giadong ara
cia ngay K tiép. Tuy nhién, theo [15] ¥t chon dau
ra la ROC+1 (Rate Of Change) cho Kt qua dy doan
t6t hon so \6i viéc chon dau ra |a giaiéng ara. Gia ti
ROC+1 cho ta Wt gia d6ng ara ngay maiiang hay

giam bao nhiéu % soov gia déng dra ngay hém nay.

Hé théng sr dung ROC+1 |& &t qua dau ra. Cong
thuc tinh @ia ROC+1 nix sau:
ROC+1= ‘*T"f X 100 (6)
Trongdo, G la giddéng dra aia ngay th t va Gig
la giddéng dra aia ngay th t+1.

Chuin héa d: lidu:

phan cwi tng la niit na cacdic treng.

C, Cic | 82 Eng | €1 ene | 1 fu
BO tham s& SVR Mét na cac
dactrung

Hinh 4. CAu triic nhém sic thé

Phdn bg tham 8 SVR:

Trong Hinh 4doan bit tr C, dén Gy bidu dién gia
tri cia C, tr g; dén gy bidu dién gia ti caa , tir e
dén gy bidu dién gia ti caa € . Nc, Ng, Ne dn luot &

sd bit cin dungdé biéu dién C,v , € .
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T chwi bit tng Wi C, gia ti cia Cdugc tinh  nhidm sic thé da ting tinhdo thich nghi. Khidua mjt
theo céng thc: nhiém sic thé vao tinhdg thich nghi, teoc hét he
thong kiém tra nhém sic thé d6 c6 mm trong danh
sach nay hay khongém cé thi dungdi do thich nghi
Trongdé dc la gia ti thap phan aa chdi bit tng  da tinh ma khéngam chay cross validation ia.

C = ?Hfﬂ.c | Mmaxg-ming % dc (8)

2Neay

véi C. Céch tinty , £  hoan toamtong .

Phan mit na cacdac trung: )
) . . ) Chuyén chuoi Chay SVR v6i
SO bit cia prin nay ludn Bng Wi so dac trung o = bit nhiém sic Svfc\,:ld Cross DG thich
A oa . b a4 fioas g thé sang cac e nghi cla
dau vao, trorlgdo ta qgluoc. bit 1ng Wi dic trung nhlr:rr‘rlsac R ;"al:-flslatlgrj :if_ L
duoc chon, bit 0ng Wi dac treng khéngduoc chon. ¢ mét na céc dic 't”ru;: bﬁ];" thé
trung
c. Qui trinh tinh @9 thich nghi
Qui trinh tinhdd thich nghi dungté danh gia mt Hinh 5. Qui trinh tinhd thich nghi
nhiém sic thé 1a 6t hay »iu. BPau vao @a qui trinh nay
la chibi bit nhiém sic thé va Kt qua du ra ladé thich
nghi aia nhém sic thé d6. Nhém sic thé c6 do thich | ni
Lo . B . ) . ] 1 2 3 4 5 test Do loi
nghi cang &n thi cang dt, cang c6 nkiu oo hoi duoc
gitr lai théng qua qua trinh ¢h loc. [ v
1 2 3 |4dtest| 5 D6 16i
Hinh 5 md & qui trinh tinhdd thich nghi.bau ’ v
tién, chi bit nhidm sic thé 8 chuyén sang cac tham I == 5 13
B . . 1 2 3 test 4 5 DA 1oi B firEbink
s0 SVR va nit na dic treng. Dya vao nit na dac &
trung, ta thét 1ap tip huin luyén voi dau vao bao gm | ’ A
cacdic trung duoc chon. Ké dén, tip hidn luyen nay | ' |2 * | ¢ | ° —
va cac tham&SVR € dungdé chay SVR wi 5-fold |
cross validation. Hinh 6 m@ gua trinh chy SVR wi | 1test | 2 g & e D0 161
5-fo|:1 cr?ss validation. ab hlﬁn luyén duqc chja IaEn Hinh 6. Qui trinh chy SVR
5 phan bang nhaEJ. S?do,.ar\lan |u:()’t 4 pl‘ﬁn.dungde. Véi 5-fold cross validation
huan luyén, 1 ptan con hi dungdé tha nghigm. Khi
dé, ta c6 ham tinko thich nghi nlx sau:
Pau vao - Dy dodn véi md T Két qua
1 o : a b — Tiénxitly =P ) — Hauxi Iy —p ’
fl(x)= - ;E;:;[Pn(-\'_} - a,] (9) méi hinh dy dosn SVR dy dodn
Trongdd: x 1a nhém sic thé, N la $ miu cia ép Hinh 7. Module dr doan

huan luyén, a la gia ti that, py(x) 1a gia ti dy doan co

dugc thébng qua qud trinh g SVR wi 5-fold cross

validation (ing wi bo tham $ SVR va caatic tung 2+ Module dr doan

dugc chpn coduoc tir nhigm sic the X) Sau quéa trinh Him luyén, thu dugc théng tin
Vi mdi 1an tinh d¢ thich nghi phi chay 5-fold Chtn hoa, cac ahso ky thuat duoc chon va mo hinh

cross validation nén qua trinhaghGA < tén nhdu  dwdoan SVR. Hinh 7 m&Gtmodule a doan.

thoi gian. Dé ting tc, ching téitu lai danh sach céac

-17 -
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Trudc tién, gia tr dau vao ndi s qua lréc tien xir
ly gébm hai céng \c:

- Thiét lap lai dau vao dra vao céac chsb ky thuat
duoc chon.

- Chuin héadiu vao noi dya vao théng tin chin hoa.

Pau vao sau khi &n xir ly dugc dwa vao mé hinh
du doan SVR. Kt qui dy doan @ia md hinh SVR la
gia ti ROC+1duoc chuyn sang giaténg ara & bugc
hau xir Iy va cho ra kt qua dy doan cii cung.
IV. KET QUA THU NGHIEM
1.M6 t dit ligu

Bang 1.M6 ta dit liéu

Ma | Coéng ty phat Nhém S6 ngay
hanh nganh giao dich
ITA | Congty ® phan | Batdong | 996
dau tr céng san
nghiép Tan Tao
SAM | Cong ty © phan | Cong nglg | 994
dau tr va phat/ va thiet bi
trien Sacom vién théng
VIP | Cong ty ¢ phan | Van ti 994
van tai xang dau
Vipco

Chang t6i ttn hanh tkr nghém trén 3 ma &
phiéu caa san giao i¢h TP H Chi MinH. Ba ma é
phiéu naydai dién cho 3 nhém nganh khac nhaw C
ba madéu duoc liy tr ngay 2/1/2007dén ngay
31/12/2010, bao @n khaing ¢in 1000 ngay giao
dich. Chi tét vé dit liéu dugc trinh bayy Bang 1.

Sau khi tén xu ly, bo dit liéu duoc chia thanh 2
tap 1a &p hun luyén va #p thir nghiém, trongdo tap
thir nghiém bao ém 100 ngay giaoidh din day nhit.

2. Cacdp do chit lwong du doan
Chang téi & dung haidd do la MAPE (Mean

Absolute Percentage Error) va Hit Rate [18]. Trong

d6, MAPE do do 16i vé mat gia ti, MAPE cang nh

www.cophieu68.com
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thi cang ét. Hit Ratedo do chinh xac ¢ mat xu
huéng, Hit Rate cangsh thi cangét.

Cong thrc tinh @ia haid$ do nay nhr sau:

g 100

1oy lpa—
MAPE = — ¥, ;=" (10)
. _ |{.-'. X '-"',.l:! on=1,..N}
Hit Rate = [ mgx :-"'_\."zl}..v! =1,.. N}l =100 (11)
Trongdo:
(Th = Oy — Gy
:LTJ.V! = Pn TGy

Vi p, va & lan luot 14 giddong ara dr doan va
giadong ara thrc ar, G, la giadong dra (thrc ar) caa
ngay hén tai, N [a $ miu cia tip thr nghiém.

3. Kich hin théz nghigm va cac tham & cai dat

bé danh gia cht lvong aia phrong phéap lai GA-
SVR, chiing t6i so sanhékqua du doan @a phrong
phéap lai nay ¥ SVR sr dung Grid Searchié tim b
tham $ t6i uu (Grid-SVR) va ANN. Do tinh rim
nhién @a thut giai di truyén, GA-SVRdugc thyc thi
5 lan rdi 14y gia ti trung binh.

SVR trong @ hai phrong phap GA-SVR va Grid-
SVR déu gidng nhau ¢i ham Bi s-insensitive 3
ham nhan Gaussian. Chung tat sung thr vién
LIBSVM [4] d thyc thi SVR, thr vien AForge.NET
dé thyc thi GA va thr vién Neural Dot Nétdé thyc thi
ANN.

Bang 2 md 4 cac tham & cai dat cia GA-SVR.
Trong do, kich thréc quin thé va $ vong Ep ti da
duoc chpn thdng qua tic nghiém. Xac sdt lai ghép
va xac sat dot bién 1a cac gia irmic dinh aa thr
vién thec thi GA. Mién gia ti caa b tham $ SVR
duoc chpn dya vao [17] va thc nghiém. S bit ding
dé biéu dién mdi tham $ SVR dugc chon dea vao
mién gia ti cia cac tham&nay. Wi 20 bit dungdé
biéu dién mdi tham $ SVR, ta c6 cliu dai @a ot
Rhiém sic thé: 20 x 3 + 13 = 73 bit @i 3 1a $ luong

http://www.aforgenet.com/framework
*http://neurondotnet.freehostia.com
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cac tham & SVR, 13 1a & lugng cacdic trung dau
vao).

Céac tham & cai dat cua Grid-SVRdwoc mo & &
Bang 3. Mién gia ti caa b tham $ SVR duoc chon
gibng nhr GA-SVR. Bréc ting © mii ludi thua va
lugi day aia Grid Searclduoc chon theo [7].

Bang 4 mo 4 cAc tham & cai dat caa ANN.
Chung t6i & dung mang truyén thing 3 bp, trongdo
s6 node &ng an dugc chon théng qua tiic nghém. He
sb hoc 1a gia ti mic dinh aia thr vién thyc thi ANN.
S6 vong kp tdi dadugc chpn théng qua tic nghém.

Bang 2.Céac tham & caidiat GA-SVR

GA

Kich thedc quin thé 200

S5 vong kp toi da 500
Diéu kién dirng Dat sb vong kp ti da
XAc sut lai ghép 0.75
XAc stit dot bién 0.10
Mién gia ti cia C [2°, 2
Mién gia ti caa ¥ [278, 2
Mién gia ti cia £ [2*, 27
S6 bit biéu dién mbi tham 20

s0 SVR

Bang 3.Céac tham & caidat Grid-SVR
Grid Search

Mién gia ti cia C [2° 27
Min gia ti caa ¥ [2° 2
Mién gia ti cia & [2%, 27

Buéc ting $ mi cia| 2
luéi thua
Buéc ting $ mi cia
luoi day

0.25

Bang 4.Céac tham & caidit ANN

ANN
Kién tric mang 3bp
S node éng an 4

Ham kich hat Sigmoid

Hé sb hoc Giam dan qua ndi vong kp tir
0.3dén 0.05

S6 vong kip ti da | 1000

amV-1, $ 7 (27), thang 5/2012

4. Két qud thiz nghigm

Bang 4 so sanhd qua dy doan gita GA-SVR,
Grid-SVRva ANN. Ta thy ¢ ca 3 ma 6 phiéu, GA-
SVR Iuén cho MAPE tfp hon va Hit Rate caodn
hai phrong phap conal. Hon nita, SVR ludn cho &
qua tot du doan 6t hon ANN. Piéu nay nét lan nita
khing dinh tinh wrot troi cia SVR so i ANN trong
bai toan ¢ doan gia 6 phiéu, diéu da dugc nhiu
nghién &u dé cap dén.

Két qua dy doan theodd do Hit Rate @a ba
phuong phap GA-SVR, SVR-Grid va ANNuoc the
hién king dd thi & hinh 8. Hit Rate wa phrong phap
lai GA-SVR ¢ 3 ma & phiéu dat 58.427%, 57.143%
va 60.44%.DPay la tin héu kha quan cho thy kha
nang ttng ding thrc t# cac K thuit may hoc dé giai
quyét bai toan ¢ doan gia 6 phiéu trén th truong
chirng khodn non & Viét Nam.

Bang 5.Két qua dy doan trung binhia GA-SVR,
Grid-SVR va ANN

Ma Phwong phap | MAPE Hit Rate
ITA GA-SVR 2.45 58.427
Grid-SVR 2.474 55.056
ANN 2.513 53.933
SAM | GA-SVR 2.36 57.143
Grid-SVR 2.368 56.044
ANN 2.382 54.945
VIP GA-SVR 2.712 60.44
Grid-SVR 2.763 57.143
ANN 2.839 52.747

62
60
58 +
56

Hit Rate(%)
54

m GA-SVR
= Grid-SVR

52 = ANN

50

48

SAM viP
M3 cd phigu

Hinh 8. So sanh & qua du doan theato do Hit Rate
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[—%— ActualPrice —+— Forecast |
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Price

26-Aug 13-Sep 27-Sep 11-Oct

t t
22-Nov 6-Dec

Hinh 9. Minh hoa Kt qua dy doan ma VIP i phuong phap GA-SVR

OASVR _ sa-1ps
e ph'u,o’"g GricvR - 13599
phap

ANN ‘ 0.092

0 10 20 30 40 50 60 70
Thoi gian huéan luyén (phat)

Hinh 10. Thoi gian huin luyén aia cac phrong phap

Hinh 9 minh ba Kt qua dy doan ma VIP bng
phurong phap GA-SVR. Trondd, cacdiém dugc danh
diu bing hinh thoi tA hién cho giadéng ara thrc ar
va cacdiém duoc danh du bing hinh du ong thé
hién cho giatong dra dr doan.

Hinh 10 cho thy thoi gian huin luyén trung binh
cua cac plrong phap. Pliong phap GA-SVR cb th
gian hdin luyén trung binh 1au rit trong 3 plrong
phéap. Tuy nhiéndanhddi lai 1a ¢ chinh xac ¢ doan.
Vé thoi gian dr doan, nhin chung cac pbng phap
déu co thvi gian dr doan &t nhanh (thi gian dr doan
cho mdi mau £ 0.15x10° giay).

Chung téi éing so sanh mé hinké xuit GA-SVR
véi két qua caa Chen va Ho [5]0 day, Chen va Hots
dung GA & tim by tham $ t6i vu cia SVR.DPic
trung dau vao trong bai b4o nay |a gidng ara va

dic treng dau vaoduoc chon mdt cach thi cong king
phuong phap tir va sai. O liéu dugc ar dung la ma
TAIEX (Taiwan Stock Exchange Market Weighted
Index) duoc lay tir ngay 2/1/2001én ngay 23/1/2003
v6i 504 ngay giao ith. Tap thr nghiém bao ém 100
ngay giao ith gin day ntit va $ ngay dr doan K
tiép 1a 1 ngay. Bng 6 cho thy phuong phapdé xuat
cua chang t6i chdd 16i MAPE thip hon phrong phap
cua Chen va Ho tréndbdix liéu caa ma TAIEX.

Bang 6.Két qui theodd do MAPE dia GA-SVR va
pheong phap ¢a Chen va Ho

bj do Phwong phap
GA-SVR | Chen va Ho[5]
MAPE 1.308 1.316

V. KET LUAN VA HUONG PHAT TRI EN

Bai b4o naydé xuit phuong phap lai GA-SVRié
du doan gia 6 phiéu Viét Nam. Trong phong phap
lai ndy, GA thrc hién dong thdi hai nhiém wu: xéc
dinh by tham $ t6i vu cho SVR va abn hra cacdic
trung dau vao. K& dén, by tham $ tdi wu va cacdic
trung dau vaoduoc chon nay § dugc dungdé huin
luyén SVR. Két qua thar nghém cho thy phwrong
phapdé xuit cho Kt qua du doan Bt hon SVR, ANN
va c6 ki ningng ding thre t trén th truong ching
khoanVit Nam, ndt thi truong con non & va kémén
dinh.
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PHU LUC
Cong thirc tinh @ia cac chsb phan tich k thuat*

1. BB-Middle(20, 2):chi s Bollinger Band §m c6 3
dai tng wi BB-Middle, BB-Upper va BB-Lower
BB-Middle(20,2),= SMA20, (1)
BB-Upper(20,2),= SMAZ20,+2xSD20, (2)
BB-Upper(20,2),= SMA20, — 2xSD20, (3)
Trong d6,SMA2Qva SD2Q 1an luot |& trung binh va
d6 léch chdncia giadong ara aia 20 ngay wéc
ngay t (K ci ngay t)

2. EMAS (Exponential Moving Average)

EMAS, = (C,-EMAS, , ) xk+EMAS,_, 4)

Trongdé, G la giadong dra ngay t, k la & sd nhan:
k = 2/(1+period) i period =5

3. MACD(12, 26) (Moving Average Convergence/

Divergence)

MACD(12,26),= EMA12,-EMA26,
4. MACD Signal
MACD Signal=EMA9; cia MACD(12,26)
5. RSI7 (Relative Strength Index)

t
Ei:t-E~

(%)

(6)

Gain;

RSI7, =

, ———— X100
I,_, Gain; +E;:;—f Loss;

(7)
Trongdé:

. _( OnéucC<C,,
Gain,= {ci-ci_1 néu C,>C, ,
0O néucC,=C,_,

Loss. = -
! [Ci_l-C] neu C;=IC,

Vi Cy la giadong dra ngay k

6. ROC-p (Rate Of Change)

ROC-p,=— X100

E (8)

Vi Cy la giddong ara ngay k

Nhan bai ngay: 28/3/2011

“www.stockcharts.com
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