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Tém tit:

Thi truong giao dich ngoai héi (FoReign Exchange Market) diege biét dén nhw mot thi truong
giao dich tai chinh s6i dong va hoat dong lién tuc tir 21 gio (GMT) Chu nhat toi 21 gio (GMT)
Thir sau hang tuan. Bdi todn giao dich ngoai héi la viéc duw bao chién lwoc mua vao hodc ban ra
cua cdc cap ty gia khac nhau trén thi trueong can cw vao tap dir liéu qua khir du lon. Mang tri tué
nhdn tao va déc biét la mé hinh mdy véc to hé tro (Support Vector Machine — SVM) di cdi thién
dang ké cdc két qua hé tro cho viéc di bao. Vi du nhw hé sé sinh 10i tang tir 0.77 (khéng dp dung
mo hinh SVM) lén 3.03 (co dp dung mo hinh SVM).

Twr khéa: Thi truong ngoai hoi, giao dich, Support Vector Machine (SVM), ho tro, du bao.

Applying neural networks for mining foreign exchange data
Abstract:

Foreign Exchange Market is a dynamic financial market in the world. It has been worked every
week from 9PM on Sunday until 9PM on Friday. The main question is to predict the buying/
selling exchange rate between alternative money such as USD vs. EUR, which is based on the
numerous historical data from exchange market. Neural Network, in particular Support Vector
Machine, can improve the predicted results. For example, profitability can be increased from
0.77 (without SVM model) up to 3.03 (with SVM model).

Keywords: Foreign exchange market, exchange; support vector machine (SVM), support; pre-

diction.

1. Gioi thiéu

“Forex” la cum dugc bat nguon tir “FoReign
Exchange” (trao ddi ngoai t¢). Pay ciing 1 tén goi
cua thi truong tién té qudc té vai cac giao dich tai
chinh hang ngay rat Ién. Chinh vi khdi lugng giao
dich hang ngay 16n nén no tao ra mét thi truong cod
tinh thanh khoan rét cao. Theo Levinson (2005) va
Lé Van Tu (2006), thi truong ngoai hdi 1a noi dién
ra cac hoat dong mua ban va trao ddi ngoai té thong
qua quan hé cung cau. Viéc trao ddi bao gdm viée
mua mot dong tién nay va ddng thoi ban mot dong
tién khac. Nhu vay, cac dong tién duoc trao ddi timg

cap véi nhau.

Céc md hinh vé mang tri tu¢ nhan dugc xay dung
cho viéc tim kiém céc tri thirc trong tap dir liéu ma
khoéng can su tic dong cta con ngudi tao ra (Baasher
& Fakhr, 2011; Punniyamoorthy & Thoppan, 2013).
Hé théng tu huan luyén dé sinh ra céc tap luat, cac
chién lugc quyét dinh dua trén dit liéu dau vao va
dau ra. Cac m6 hinh nay c6 thé duoc xay dung nhu
142 mot nha dau tu thue sy trén thi truong giao dich
v6i day du cac tri thie va k§ niang dé phan tich thi
truong. Theo Carney & Cunningham (1996), md
hinh mang tri tué nhan tao c6 nhimng vu diém trong
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viéc phan tich dir li€u. Do 1a, khi mang dugc huén
luyén véi tap dit 1liéu khong du 16n thi hiéu qua cia
viéc phan 16p khong giam chit lugng di nhiéu.

Trong bai bao nay, mang tri tué¢ nhan tao va cu
thé 1a mo hinh may véc to hd tro (Support Vector
Machine — SVM) duoc sir dung dé khai pha céc dit
liéu giao dich trén thi truong ngoai hdi. Thong qua
viéc du bao tir md hinh may véc to hd trg, cac chién
lwgc mua vao/ban ra cua céc cap ty gia sé duoc xay
dung. No§i dung bai bao duoc chia thanh cac muc
sau. Muc 2 s& gi6i thiéu chung vé giao dich ngoai
hdi va bai toan giao dich ngoai hdi. Muc 3 s& dé cap
dén ung dung cliia mang tri tué¢ nhan tao trong cac bai
toan giao dich ngoai hdi, va dé xuét cac bude cu thé
dé giai quyét bai toan giao dich ngoai héi. Phan thuc
nghiém s€ dugc trinh bay & muc 4, va két luan chung
s€ dugc trinh bay ¢ muc 5.

2. Bai toan giao dich ngoai héi

Thi truong ngoai hdi 1a mét thi truong dac biét
trong thi truong tai chinh tién t&. N6 c6 mot sd dic
diém co ban nhu: C6 lgi nhun cao nho giao dich
ngoai héi thuc té cao hon so véi ty 1¢ lam phat; hoac
néu c6 mot ddng tién giam gia thi c6 nghia 1a c6 mot
ddng tién nao d6 s& ting gi4; bao toan von néu co
bién dong vé kinh té; va thuc hién lién tuc va khong
phu thudce vao vi tri dia ly.

Thanh phan tham gia thi truong ngoai héi ciing
kha da dang nhu: Cac ngan hang thuong mai; céac
ngan hang trung uvong; cac ca nhan hay cac nha kinh
doanh (khach hang mua ban 1¢); cac nha mdi gidi
ngoai hdi; hoic cac doanh nghiép. Cac doanh nghiép
tham gia vao thi truong ngoai hi s& chu yéu 1a cac
doanh nghiép c6 chic ning kinh doanh xudt nhap
khau. Cac doanh nghiép nay vira 1a chii thé c6 nhu
cau vé ngoai té dé thanh toan cac hop dong thuong
mai quéc té, vira 1a chu thé cung ngoai t¢ khi c6 cac
khoan thu vé viéc xuat khau hang hoa dich vu. Vi
vay, cac doanh nghiép nay dugc xem nhu 1a chii thé
hinh thanh nén khéi lwong mua va ban ngoai hdi 16n
nhat trén thi trudng ngoai héi.

Do dic thi cua thi truong nay 1a ngoai hdi dugc
giao dich qua cac ngan hang, nha moi gidi, chuyén
vién ngoai héi, cac td chirc tai chinh va cc c4 nhan
trén toan thé giéi nén ngoai hdi dugc giao dich lién
tuc tr 21 gio (GMT) Chu nhat t6i 21 gio (GMT) Thu
sau hang tuan. Ciing do mui gio khac nhau trén thé
gidi, nén tai mdi thoi diém s& c6 mot sd trung tam
hoat dong va mot sb trung tim khong hoat dong.
Céc trung tam nay hoat dong gdi nhau nhu Hinh 1.

Nén tang cua thi truong giao dich ngoai héi 1a
Internet. Cac nha dau tu (nha giao dich) sir dung nén
tang nay dé tham gia thi truong. Ho ¢6 thé mua hodc
ban mot cap tién té cu thé dé huong chénh léch ty
gia gifra cac cap tién nay. Vi du, cap tién té co thé 1a
EUR/USD (Euro so voi US Dollar), USD/JPY (US
Dollar Vs Japanese Yen), GBP/USD (Great Britain
Pound vs US Dollar) hodc nhiéu su két hop cac cap
tién t¢ khac.

Ty gia ngoai hdi thudong bi anh hudng boi mot sb
céc yéu to nhu cac sy kién kinh té hodc chinh tri, hay
tam 1y ciia nha dau tu. Chinh cac diéu nay lam cho
thi trudng giao dich khong 6n dinh va phuc tap. Nha
dau tu tham gia vao thi truong ngoai hdi ludn tim
moi cach dé giai thich cho su bién dong cua ty gia,
va ho hy vong viéc du bao ctia minh la chinh xéac.
Du bao chinh xac ty gia va ding thoi diém cho ra loi
nhuén t6i da. Nguoc lai, giao dich dya trén tinh toan
sai c6 thé dan dén nguy co mit loi nhuén.

Bai toan giao dich trén thi truong ngoai hdi 1a bai
toan dy bao xu hudng theo ngay cua ty gia quy doi
clia cac cap tién té theo chudi thoi gian bién dong
phirc tap. Dau vao ctia bai toan 1a lich sir ty gia trao
ddi cua céac cap tién &, s6 lidu vé cac su kién kinh
té da xay ra. Pau ra cua bai toan chinh 13 xu huéng
tang hay giam cua cc cip tién té can xét. Mot sb
lwong 16n cac thude tinh duge 1dy tir dit liéu chudi
thoi gian sinh ra tur lich sir giao dich gitra ty gia cac
cap tién té s& duoc xem xét. Viée thu thap nay nham
muc dich chon ra cac tap dir li¢u phu hop cho bai
toan phéan lop.

Hinh 1. Lich hoat ddng ciia cic trung tim giao dich ngoai hoi

12]13]14]15[16 [17 A8 19202122 [23[24[1[2[3[4[5[6][7][8]9]10][11
London
Tokyo
Nguon: Tdc gia tong hop
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Hinh 2. So' d6 xay dung md hinh hoc ¢é giam sat dw bio xu huéng ty gia ngoai hdi

Chon thudc Chon tap dir | 1PU Mo hinhhocco | OUPUt (X huong v
tinh liéu cua cac giam sat gid ngoai hi
cap ty gia (NN, SVM...)

Hiéu chinh |

Tinh sai sO

Trén goc do vé khoa hoc may tinh, bai toan giao
dich ngoai hdi s& dugc chuyén vé bai toan phan 16p
nhi phén 1a du doan xu hudng ting hay giam dé hd
trg dua ra cac quyét dinh giao dich nhu: hoat dong
mua, ban, chdt 161, dung 16. Cac mo hinh hoc may,
vi du nhu m6 hinh may véc to hd trg SVM 4p dung
cho viéc dy bdo (Kim, 2003), da dugc su dung véi
muc dich 1 du bao xu huéng ty gia cua cac cip tién
té trén thi truong ngoai héi.

3. M6 hinh mang tri tu€ nhan tao trong dw bao
xu hwéng ty gia ngoai hdi

Viéc du bao ty gia sir dung mo hinh dy bao chudi
thoi gian duoc biét dén véi viée sir dung phd bién
md hinh Regressive Integrated Moving Average
(ARIMA) (Box & Jenkin, 1970). Tuy nhién, ARIMA
dugc phat trién dua trén gia thiét rang chudi thoi
gian dy béo 1a tuyén tinh va khong bién dong. Thoi
gian gan dy, mo hinh du bao chimg khoan va ngoai
héi duoc str dung phd bién 18 GARCH (Generalized
AutoRegressive Conditional Heteroskedasticity) va
cac nghién ctru chi ra rang né tot hon viée st dung
mo hinh ARIMA (Kumar, 2006; Yu, 2002).

Ngoai cac mdé hinh mang No ron (NN) (xem
chi tiét & cac nghién ctru cia Gan & Ng, 2010; va
Nemes & Butoi, 2013), m6 hinh SVM ciing dugc
biét dén nhu 1a cdc mo hinh duoc su dung dé du
bao ty gia ngoai hdi. M6 hinh SVM dugc Cortes &
Vapnik (1995) dé xudt 1an du tién trong cac bai toan
ky thuét. Tuy nhién, Kim (2003) da 4p dung mo hinh
SVM nay cho dy béo ty gia ngoai héi. Sau d6, mo
hinh SVM ciing d4 dugc nhiéu nha nghién ctru khac
nhu Liu & Wang (2008), Baasher & Fakhr (2011),
va Sercan & cong su (2013) ap dung.

O nghién ctru cia Kim (2003), Liu & Wang
(2008), va Sercan & cong su (2013), mo6 hinh SVM
da duogc st dung cho viéc dy bao thong qua viée
dé xuat tham s ctia bién trén va ham nhan Kernel.
Trong nghién ctru nay, mo6 hinh SVM v6i ham nhan

Kernel trong nghién ctru cia Kim (2003), va Sercan
& cong sy (2013) s& dugc van dung cho dir ligu
thuc nghiém. Tuy nhién, cic tham sé ciia mé hinh
s& duoc diéu chinh trong qua trinh thuc nghiém dé
chon ra mé hinh véi két qua t6t hon.

Can cur vao nhitng phan tich ¢ trén, rd rang mo
hinh hoc ¢6 giam sat dwoc sir dung rat nhidu trong
bai toan giao dich ngoai hdi. M6 hinh hoc ¢6 giam
sat du bao xu huéng ty gid ngoai hdi co thé thyuc
hién theo cac bude nhu Hinh 2. Cac bude dé xuét
nay dugc xdy dung can ct trén quy trinh khai pha
di liéu cta Fayyad & cong su (1996). Trong cac
budc nay, viéc tinh sai s6 va hiéu chinh mé6 hinh
duoc lap di lap lai dé chon ra mé hinh véi cac tham
sO t6t nhat cho viée dy bao xu hudng ty gia ngoai
héi cudi cung.

Cac budc duoc tién hanh nhu sau:

Budce 1: Chon tdp thudc tinh. Cac thude tinh trong
tap dir liéu tho thuong bao gdm ca nhing thudc tinh
khong can thiét cho bai toan du bao. Viéc chon ra cac
thudc tinh c6 lién quan dén bai toan du bao chinh 1a
thu hep pham vi va hudng dén muc dich cta bai toan
giao dich ngoai hdi do nguoi dung dit ra.

Budc 2: Xac dinh tap dir liéu. Chi phi va chat
luong cuia dir liéu cling nén dugc chu y ¢ budc nay.
Mot sb van dé khac can luu ¥ gdm: phuong phéap tinh
toan, dir liéu khong bi sua chira trude do, c6 mot do
tré pht hop voi dit liéu, va sy dam bao rang ngudn
dir liéu nay van con c6 thé sir dung trong tuong lai.
Day la nhitng diém luu ¥ dua trén kinh nghiém thuc
nghiém nhiéu 1an trudc d6. Vi dy, trong nghién ctru
nay, viéc thuc nghi€ém da duoc thyc hién nhiéu lan
dbi v6i nhiéu tap dir liéu khac nhau nham muc dich
rat ra dugc tap dir lidu cudi cing phu hop cho viée
cai dat robot giao dich ¢ giai doan sau.

Buoc 3: Xur ly dir ligu. Dt ligu dugc chia thanh cac
tap huén luyén, kiém tht va kiém chung (Training,
Testing, va Validation) va dua vao mo hinh hoc cé
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giam sat. Cac gia tri cua thudc tinh can duoc bién
d6i vao doan [0,1]. Theo Beleites & cong sur (2013),
kich thudc cta tap kiém thir thuong bang tir 10 dén
30% kich thudc ctia tp huan luyén. Ty 1é nay nham
muc dich tao ra dugc mé hinh hoc véi két qua tdt.
Trong nghién ctru nay, tap kiém thw, va tap huén
luyén ciing duoc ldy theo ty 18 trén. Trong d6, dit
ligu ctia tap kiém thir s& duoc ldy la cic mau dit lidu
& nhimg khoang thoi gian gan ddy nhat.

Bude 4: Thiét lap cdu triic ciia mé hinh hoc ¢6
gidm sat. O budc nay, nghién ctru s& chon mé hinh,
cac tham s6 cho mé hinh twong tng.

Buoc 5: Danh gia. Viéc danh gia dugc thyc hién
thong qua viéc str dung d6 1éch (hay con goi 1a 16i)
giita output du béo va output trong tap huan luyén.
Phuong phap chu yéu dugc dung véi bai toan giao
dich ngoai héi 1a MSE (Mean Square Error- sai sb
toan phuong trunh binh). Viéc danh gia nay con
kiém tra xem c6 roi vao tinh trang Over-Training
(huén luyén qud) khong dé co thé phai thay d6i sé
lan lap hodc cac tham sb cho phui hgp. Tinh trang
Over-Training xay ra I do cac mau kiém thir bj roi
vao cac truong hop dic biét cia tap huan luyén.
Diéu nay dan dén mé hinh sé& cho ra két qua tét. Tuy
nhién, néu thay doi tap kiém thir bang cac mau kiém
thir khac két qua thi diéu d6 khong con ding nira.

Dau ra cubi ciing (output) cia mé hinh chinh 1a
viée xac dinh dugc xu huéng ty gia ngoai hdi cua
cdp tién t&é mong mudn. Mo hinh néi trén s& dugc ap
dung vao cho robot giao dich ngoai héi, xu huéng ty
gi4 ngoai h6i ctia mo hinh s& dugc dung dé 1a quyét
dinh thyuc hién céc giao dich cua robot.

4. Thuc nghiém

4.1. Lwa chon tdp thugc tinh

Viéc Iya chon tap thudc tinh 1am khong gian dau
vao cho mo hinh 1a rat quan trong, nd c6 tinh chit
quyét dinh dén hiéu qua huén luyén mo hinh ciing
nhu hi€u qua khi dua vao st dung. Viéc lya chon
tap thudc tinh dua phﬁn lon vao kinh nghiém cua
ngudi xdy dung mo hinh. Trong bai bao nay, viéc dé
xudt xdy dyng mo hinh phén 16p nhi phan SVM va
cai dat cho robot giao dich trén phan mém giao dich
MetaTrader 4 v6i thong sb sau: St dung muyc tiéu
lgi nhuan khoang 10 — 15 Pips cho mdi giao dich;
Céc dit li¢u phan tich cia gia mé cira, dong ctra, cao,
thip cho mot sd cdy nén gan nhét trén cac khung
thoi gian M1 (1 phat), M5 (5 phuat), M15 (15 phut),
HI (1 gio) va D1 (hang ngay).

Ngoai ra, nghién cttu con st dung thém cac chi
bao ky thuat nhu RSI (Relative Strengh Index — Chi
sO sirc manh tuong d6i), cac duong MA (Moving
Average - duong trung binh), Giai bang Bollinger

Béang 1. Mo ta lwa chon tap thudc tinh

Featuret# .
(s0 thudc Dir liéu So luwgng Ghi chu
tinh)

#1-12 O, H, L, C trén Timeframe M1 12 4 gia tri x 3 nén gan nhat
#13-24 O, H, L, C trén Timeframe M5 12 4 gia tri x 3 nén gan nhat
#24-32 O, H, L, C trén Timeframe M15 8 4 giatrix 2 nén g?m nhét
#33-40 O, H, L, C trén Timeframe H1 8 4 gia tri x 2 nén gan nhat
#41-52 O, H, L, C trén Timeframe D1 12 4 gia tri x 3 nén gan nhat
#53-57  Dit liéu vé thoi gian 5 Céc thudc tinh thoi gian
#58-59  RSI(7) trén Timeframe M5, M15 2 1 gia tri x 2 Timeframe
#60-61 RSI(14) trén Timeframe M5, M15 2 1 gia tri x 2 Timeframe
#62-69  MA(9), MA(12 8 4 gia tri x 2 Timeframe
#70-75  Custom Indicator 6 2 PAX +4 MKC
#76-79  Bollinger Bands 4 2 Bands x 2 Timeframe
#80-83  Average True Range 4 2 gid tri x 2 Timeframe
#84-91 Highest, Lowest M1, M5 8 4 gia tri x 2 Timeframe
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(Bollinger Bands) va thém mot vai cac chi bao ky
thuat tiy bién (Custom Indicators). Cac thudc tinh
lwa chon cho mé hinh dugc thé hién ¢ Bang 1.

4.2. Thu thép va tién xir ly div li¢u

Viéc thu thap va tién xur 1y dit liéu duoc tién hanh
ngay trén phan mém MetaTrader 4 bang mot Script
(mdt doan code nho) dé tai (download) va bd sung
dir liéu cho phan mém MetaTrader 4. Viéc nay dam
bao dir liéu diy du (tr ngay 01/01/2013 dén ngay
30/9/2016) va dang tin cay. Trong qua trinh thu thap
va xir 1y dit liéu trén phan mém MetaTrader 4, ciing
can phai chii y dén van dé chénh 1éch mui gid giira
céc Server (may chit) ciia cac Broker (nha dau tu)
dat & cac khu vuc khac nhau, dé dam bao déng bo
trong qua trinh huan luyén va st dung mo hinh. Vi
véy, can chuyén d6i sang gio GMT (mui gid 0) bang
cach dua vao thém cac tham sb:

- Server Offset: Mui gio cua cua khu vuc dat
Server;

- DST (Daylight Saving Time): Khu vuc dat
Server cua Broker co didu chinh thoi gian tiét kiém
anh sang khong?

- DSTStart: Ngay bat dau diéu chinh trong nim
(Chi dung khi DST = true);

- DSTEnd: Ngay théi diéu chinh DST (Chi dung
khi DST = true).

V6i cac tham so trén thi ta c6 thé quy doi thoi
gian trén Server vé thoi gian GMT nhu sau:

- Néu DST true: Time,, = TIMEg
(Server .+ 1) (gi0);

- Néu DST = false: Timeg,, = TIME
Server . (gi0).

Server

Qué trinh thu thap dir liéu ciing can dam bao sb
lwong mau dwong va s lugng mau 4m trong tap dir
liu khong quéa chénh léch. Didu nay s& dwoc dam
bao mot cach twong ddi néu ta chon hai gia tri SL
(Stop Loss — Dung 15) va TP (Take Profit — Chét 101)
xap xi nhau.

4.3. Lwa chon tham sé cho mé hinh

Qua trinh thuyc nghiém da dugc thuc hién thong
qua viéc lya chon hai ham nhan cho mé hinh Ia
ham Gaussian RBF (RsGBF), va ham nhan da thirc
(Polynomial) ctia m6 hinh SVM (Support Vector
Machine). bé lra chon cac tham $0, viéc tién hanh
thir nghiém dugc 1ap di 1ap lai nhidu lan dé so sanh,
danh gia, diéu chinh v6i mo hinh. Cac tham s thir
nghiém dugc lya chon véi cac ham nhan trén nhu
sau:

_lix=yl?
20

Ham nhan GsRBF: k(x,y) = e = e Vlx-yl?
da duoc thir nghiém mot sé gia tri y €(0;5] va thong
thudng, y €[1;2] cho két qua chap nhan duoc.

Ham nhan Polynomial: k(x,y)= (x.y+ 0) trong d6
0 € R, d € N* da dugc thtr nghiém vai d=2,3,4 va 0
e [0;1]. Qua trinh thir nghiém cho thdy d=3 va 0 =1
cho két qua kha tét.

Tham sb C da duogc thu nghiém véi mot ) gia
tri C e[1;10] va thong thuong C [1;2] cho két qua
chép nhan duoc.

4.4. Dit ligu hudn luyén

Cap tién t¢ EURUSD (Euro vs US Dollar) da
dugc lya chon dé thir nghiém véi mé hinh do tinh
phd bién ciia chiing trén thi truong giao dich ngoai
hdi. Viée thu thdp dir liéu duogc chia thanh 2 tap
khong giao nhau:

Biang 2. Bang lua chon tham s6 cho mé hinh

Poly1 Poly2 Poly3 GsRBF1 GsRBF2 GSRBF3
Tham s6 C 2.0 1.0 1.0 1.0 2.0 1.0
Ham nhan Pa thtrc Pa thire Pa thire GsRBF GsRBF GsRBF
Tham sb Béac 2 Bac3 Béac3 v=2.0 v=2.0 y=1.0
S6 vectors hd
1000 1500 1890 2500 3000 3000
tro
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- Tap D gdm cic miu thu dugc trong giai doan
01/01/2013 dén 31/12/2015.

- Tap D’ gdm cac mau thu dugc trong giai doan
01/01/2016 dén 30/9/2016.

Tap D s€ str dung trong qua trinh Iya chon tham
s6 cho md hinh bang cic phuong phap hold-out
(spliting)' va Cross Validation (k-fold)?. Sau d6 toan
bo tap D sé& duoc dung dé huan luyén mé hinh va
danh gia, so sanh gitra cac mo hinh bang tap dé chon
mo hinh tot nhét.

4.5. Két qua thwe nghi¢m

Vi viéc lya chon tap thugc tinh gém 91 thudc
tinh & Bang 1, sau khi lya chon cac tham s6 ch?ip
nhan dugc, chung t6i da lya chon ra 6 mé hinh véi
céc tham sd nhu tai Bang 2.

Viéce thuc nghiém duogc tién hanh véi 6 mé hinh
n6i trén. Két qua cua cac mé hinh v6i ham Kernel 13
Polynominal (Polyl1,2,3 trong Bang 2) cho két qua
t6t hon cac mo hinh st dung ham Gaussian RBF

(GsRBF 1,2,3) (d¢ chinh xac tuong ung khoang
70% so voi 65%). Viéc cai dat robot voi moé hinh
Poly2 dugc thyc hién vi do chinh xac ciia mo hinh
nay cao hon mot luong nho so voi cdc mod hinh Poly
1,3 con lai.

4.5.1. Cai dat trén Robot giao dich ngogi hoi

Robot giao dich ngoai héi (Expert Advisor) chay
trén phan mém MetaTrader 4 1 mot chuong trinh
dugc viét bang ngon ngit MQL4, bién dich bai
MetaEditor va chay nhu mot “phan bd trg” (Plugin)
cho MetaTrader 4. Thyc nghi¢ém duoc tién hanh voi
Broker gia dinh: ICMarkets va cap tién té giao dich:
EUR/USD (Euro vs US Dollar). Muc ky quy ban
dau: 1000USD, va don bay (Margin Level): 1:500.
Kiéu tai khoan 1a ECN (Electronic Communication
Network) vi kiéu tai khoan nay co tdc do thuc hién
giao dich nhanh, thuong co6 spread (chénh 1éch gia
mua va ban) thip nhung c6 phi hoa hdng cho nha
moi gidi khoang 7 USD cho 1.0 lot EUR/USD giao
dich. Spread gia dinh (chénh léch gia mua va ban):

Hinh 4. Két qua giao dich ciia robot trong thir nghiém 1 (khéng sir dung SVM)

030 [ Khoi luong giao dich Von ---- So6du Linear (VOn)
' 1250
0.25
1150
0.20 1050
0.15 950
0.10 850
. = Fg 750
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Hinh 5. Két qua giao dich ciia robot (c6 sir dung SVM)
=== Khéi lugng giao dich Vén ====Sbdu Linear (Vén)
0.30 1400
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Hinh 6. Twong quan von tich lity ciia hai giao dich

Vén (Not use SVM)

= = Vbn (Use SVM)

1400
- 4= === =t T 1300
"—';al i 1200
P B 1100
(_\ 1000
900
800
700
01/01/2016 01/03/2016 30/04/2016 29/06/2016 28/08/2016
Bing 3. So sanh twong quan chi s6 ciia 2 giao dich trong thir nghiém
STT Chi s6 Khong diung SVM Co dung SVM

1 | Lai rong -210.46 337.94

2 | Lai gdp 718.37 504.7

3 L gop -928.83 -166.77

4 | Hé s6 sinh 10 0.77 3.03

5 | Tang trudong -21.0% 33.8%

6 | Tang trudng binh quan (thang) -2.59% 3.29%

7 | Drawdown tuyét ddi 371.72 151.5

8 | Drawdown twong ddi 64536  50.67% 450.67 34.69%

9 | Téng sb giao dich 189 96
10 | Giao dich sinh 101 147 77.8% 85 88.5%
11 | Giao dich thua 16 42 22.2% 11 11.5%
12 | Giao dich ban sinh 101 111 91.0% 71 100.0%
13 | Giao dich mua sinh 11 78 59.0% 25 56.0%

8 — 10 point (0.8 — 1.0 pip).

4.5.2. Phén tich cdc két qua thie nghiém

V6i didu kién cai dat ¢ trén, nghién ciru da tién
hanh thtr nghiém véi robot qua 2 thir nghiém: Cé
su dung mo hinh SVM va khong st dung md hinh
SVM. Céc két qua dugc trinh bay qua cac hinh 4,
5,vao.

Dé c6 cai nhin khai quat vé két qua cua hai giao
dich trén, cac chi sé dugc thé hién viéc thir nghiém
v6i mo hinh SVM va khong stt dung mo hinh SVM
o0 Bang 3.

Qua mot sb chi s quan trong nhu Lai rong, H¢
sO sinh 16, Ty 1¢ ting trudng binh quéan thang, Bang
3 cho biét viéc giao dich c6 sir dung két hop mo
hinh SVM cho két qua t6t hon han. Tuy nhién, voi

muc Drawdawn (ty 1€ giam sut cua tai khoan) ~35%
cho thay giao dich nay van tiém an nguy co rét von
van con cao hon mirc chip nhan dugc (khoang duéi
30%).

5. Két luan

Théng qua viée nghién ctru cac 1y thuyét vé cac
mé hinh hoc may, ching ta thiy duoc y nghia va kha
ning ap dung cac mé hinh nay 1a rat 1on, dé thay thé
con ngudi giai quyét cac van dé trong cudc sdng.
Viéc thuc nghiém xay dung mo hinh SVM, cai dat
cho robot, thir nghiém, so sanh va danh gia két qua
da thé hién viéc c6 thé van dung cac ly thuyét hoc
may vao giai quyét cac bai toan thuc té, va cu thé
o day 1a van dung mo6 hinh SVM cho bai toan giao
dich ngoai hoi. Tuy nhién, ban than thi trudng ngoai
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héi luon rat khé luong, ludn cé nhimg thoi diém
bién dong khong theo mot quy luat nao di co trude
do6. Vi vy, khong thé co mot mé hinh nao c6 thé du
bdo dugc mdt cach chinh xac tuyét ddi xu huodng
nhiing bién dong trong tuong lai.

Hon nita, trong s6 6 mé hinh SVM véi cac tham

s6 dé xuat, do chinh xac (khoang 70%) ctia md hinh
cai dat cho robot con chua nhu ky vong cia cac nha
dau tu. V&i viée cai tién mo hinh, lya chon cac tap
thudc tinh du 16n hay thay d6i tham sé ctia mé hinh
s& hy vong cai thién dugc két qua cia cac robot giao
dich trong tuong lai.

Phin mém sir dung
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Ghi chi:

1. Hold-out 12 phwong phap chia tap dir liéu thanh hai tip huén luyén va kiém tra.

2. Cross Validation 14 phuong phap chia tap dir liéu ngau nhién thanh k tap con, qua trinh huén luyén va kiém tra s&
duoc thue hién k 1an.
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