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MO DAU

Thi trudng ngoai hdi 12 thi treong tai chinh 16n nhat trén thé gigi, theo khao sat ba
nim mot 1an cua BIS (BIS’s 2019 triennial survey), giao dich trén thi treong ngoai hdi dat
mirc dang kinh ngac 6,6 nghin ty d6 la moi ngay vao thang 4 nim 2019. Nén thi truong
ngoai héi c6 khdi lwong giao dich vuot troi so véi san giao dich chitng khoan Ién nhit trén
thé giGi - Nasdaq véi khéi lwong giao dich trung binh hang ngay khoang 200 ty db la.

Khong gidng nhu ching khodn, thi trudng ngoai hbi 1a mot trong nhiing thi trudng
v cling phuc tap vi dic diém caa né 1a ¢ tinh bién dong cao va phi tuyén tinh. Thi trudng
ngoai hdi khdng bi kiém soat bai mot c& nhan hay to chirc ndo, ma né luén chiu sy tac
dong cua nén kinh té, chinh tri, x4 hoi cua cac qudc gia, diéu nay 1am cho viéc dy doan ty
gia 12 mot van dé con nhiéu thach thic. Tuy nhién, viéc du doan nay sé cung cap cho cac
nha dau tuw mot nén tang tham khao gidp ho téi wu hoa lgi nhuan va giam thiéu rai ro.
Trong tuwong lai, viéc du doan ty gia ciia cac mo hinh s& 1a mot phan cua cac hé théng giao
dich tu dong. Pa c6 nhiéu phuong phap duoc &p dung dé phan tich thi truong ngoai hoi
nhu phan tich co ban va phén tich ky thuat.

Phan tich co ban s€ dua ra nhitng du doan xu hudng cua thi truong dua trén nhiing
tin tic anh huong nhu 14 ty 18 lam phaét, 13i suat va ting truang kinh té.

Mat khac, phan tich ky thuat dua trén dir liéu qua khir, nd dua bao xu hudng cua
thi truong dua trén dir liéu trudce.

C6 thé nhan thay, hai huéng phan tich trén déu da dat nhitng két qua nhat dinh. Tuy
nhién viéc két hop hai huéng phan tich d6 con dat ra nhiéu van dé can duoc xu ly, va thir
nghiém. Nghién cau mé hinh hoc sau du doan xu hudng gia thi truong ngoai héi co thé
két hop hai phuong phéap phan tich thi truong tao ra md hinh du doan ty gia ngoai hdi dat
d6 chinh xac on dinh, phét trién moé hinh nhu mot kénh tham khao gitip nha dau tu t6i uu
héa lgi nhuan va giam thiéu rui ro, qua d6 danh gia két qua va kha nang ang dung thuc té.



I. TONG QUAN
1.1. Tong quan vé thj treong ngoai hoi
1.1.1. Céc thong tin téng quat

Thi trudng ngoai hdi (tiéng Anh: Foreign Exchange Market, viét tit 1a FOREX hay
FX) 1a thi treong tién té lién ngan hang qudc té, con duoc nhiac dén dudi tén Thi trudng
Tién mit (Cash Market) hodc Thi trudng Lién ngan hang Giao ngay (Spot Interbank
Market). Thi truong Forex ton tai bat cir noi nao ¢ d6 tién té cua mot qudc gia nay duoc
chuyén déi thanh tién té caa mot qudc gia khac. Chinh ching ta sé vo tinh tro thanh nguoi
tham gia thi truong Forex néu nhu, 1dy mét vi du don gian, trong mot chuyén di du lich
nude ngoai, chiing ta ddi tién té ciia nudc minh sang tién té ciia nwdéc ma ching ta téi tham
dé chi tiéu.

Thi trudng Forex nhu hién nay hinh thanh sau mot loat cai cach dién ra vao nam
1971, sau khi hé thdng quan 1y tién té Bretton Woods bi x6a bo (thi tran Bretton Woods &
bang New Hamsphire, My, noi Hoi nghi Tai chinh va Tién té Quéc té dién ra vao nim
1944 duéi sy bao tro cua Lién Hop Quéc. Tai day, Hiép udc Bretton Woods da dugc ky
két). Cac nudc co nén kinh té phat trién da duy tri ty gia hdi dodi c¢b dinh bang cach neo
gia tri dong tién ciia minh vao vang cho dén nam 1971. Py ciing chinh 14 nguyén tic ct
16i cua thi truong tién té cho dén thoi diém d6. Sau khi hé théng Bretton Woods bi xda b,
cac nudc ndy chuyén sang hé thdng ty gia tha ndi, trong dé6 mdi dong tién déu ¢ tinh tu
do chuyén d6i va déu cé thé dugc mua ban trén thi truong theo gia ca duoc xac dinh dua
vao cung va cau thuc té déi voi dong tién do.

Thi trweong Forex:

- Mang tinh toan cau: Do nd khdng c6 mét trung tam thanh toan tién mat tap trung.
N6 bao gébm nhiéu thanh phan tham gia tai nhiéu khong gian dia ly khac nhau.

- C6 tinh thanh khoan cao: S6 luong 16n nguoi tham gia thi truong khién gia tri
giao dich I6n va cho phép bt cir loai ngoai té nao ciing c6 thé duoc mua béan theo gié thi
truong vao bat ky thoi diém nao.

- D& dang tiép can: Thi truong Forex cling nhu thong tin vé no, tin tic hay cac chi
s6 tai chinh, c6 thé duoc tiép can mot cach dé& dang. Chang ta c6 thé ma, dong hay thay
d6i trang thai giao dich caa minh bat c ldc nao trong ngay.

- Hoat dong 24 gio mdi ngay: Giao dich dugc thuc hién 24 gio mot ngay, tir tha
Hai dén thir Sau, trir cac ngay cudi tuan va mot vai ngay nghi khac.

1.1.2. Mgt s6 thuat ngir thwong ding trong Forex

Cap tién t¢

Cap tién té 1a sy dinh gia gitra hai loai tién té khac nhau, gié tri cua dong tién nay
dugc dinh gia thong qua dong tién khac. Tién té thir nhat trong cap tién té goi 1a tién co so
(base currency), tién té thir hai 1a tién dinh gia (quote currency). Cap tién té so sanh gia tri
cua loai tién té nay (base currency) véi tién té khac (quote currency). N6 cho biét can bao
nhiéu dong tién dinh gia d& mua mot don vi tién co s6. Pon vi tién té dugc xac dinh bang
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mi don vi tién t& 1SO (1SO currency code) hoic ma bang chit cai gom ba chir cai ma ching
duoc lién két trén thi truong qudc té. Vi vay, ddi véi o la My, ma 1SO s& 1a USD. Vi du:
Ty gia EUR/USD ¢6 Euro (EURO) 1a dong tién co sd, d6 la My (USD) 1a dong tién dinh
gia. Khi EUR/USD = 1.0814, c6 nghia 1a can 1.0814 d6 la My d¢é mua 1Euro.

Biéu dé nén

Khéc véi céc loai biéu db thong thuong, biéu d6 nén duoc cau tao bai nhiéu hinh
tru c6 duong ké & giira, kha giéng cay nén, nén duoc goi 1a biéu d6 nén. Mot cay nén trong
thi truong Forex thuong mang 4 thdng tin dir liéu chinh:

- Gid m¢é: Ty gia giao dich dau tién trong qué trinh hinh thanh mot cay nén méi.

- Gi& cao nhat: Ty gia I6n nhat trong mot khoang thoi gian nhat dinh.

- Gi4 thap nhat: Ty gia nho nhat trong mot khoang thoi gian nhat dinh.

- Gia déng: Ty gia giao dich cudi cling trong qua trinh hinh thanh mot cay nén.

Binh béac
(Gid cao nhét)

Gia dong E j Gid md

Gid m& r; 11] Gia dong

Diay bac
(Gid thap nhdt)

Hinh 1.1 — Minh hoa biéu do nén. Nén ting (mau xanh); Nén giam (mau dé)
Céc khung thei gian
Trén hau hét cac san giao dich, ching ta co thé lya chon khung thoi gian phi hop
dé hién thi cac cay nén trén biéu d6 nén. Cac khung thoi gian ngin han phé bién nhu: M1
(1 phat), M15 (15 phat), H1 (1 tiéng) va mot s6 khung thoi gian khac. Viéc lua chon khung
thoi gian thich hop dé tién cho viéc quan sat thi truong ciia ca nhan nha dau tu cling 13 mot
yéu tb gitp ting kha ning nam bt thi treong.

EUR/USD in M15 timestamp




EUR/USD in H1 timestamp

1.1034

1.1032

1.1028 1

1.1026 [

1.1024

10:00 11:00
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Hinh 1.2 — Biéu d6 nén twong wng & hai khung thoi gian (M15 va H1)

Gia Bid (ban) va gia Ask (mua)

Khi chon maot cap tién dé giao dich, s& ludn xuat hién & phan ty gia c6 2 muc gia
khac nhau, d6 chinh 1a gia mua (Buy hoac Ask) va gia ban (Sell hoac Bid). Gia Ask la gia
san giao dich chap nhan ban ra hay sé& 1a gia dé ching ta mua vao khi mé hoic déng 1énh
giao dich, gia Bid 1a gi4 ma san giao dich chip nhan mua tir ching ta, hay ban cho san d6
néu mudn mo hoic déng 1énh. Trén thyc té thi gia Bid s& ludn ludn nho hon gia Ask, néu
thuc hién mot Iénh Buy, ta phai mua véi gia Ask, khi da khép lénh, gia Bid 1a gia dé tinh
161 16 cua 1énh dang giao dich. Nguoc lai, néu thuc hién mot 1énh Sell, ta phai mua véi gia
Bid, khi da khop lénh, gia Ask 1a gia dé tinh 1i 15 cia Iénh dang chay.

Spread

Spread 14 khoang chénh Iéch giira gia mua va gia ban caa mot cap tién té. Khi dat
Iénh giao dich trén thi truong, phi spread chinh Ia chi phi chinh cua 1énh nay. Hién nay,
ngoai phi hoa hong, phi swap thi nguon lgi nhuan ciia cac san giao dich Forex thu vé tir
céc giao dich ctia khach hang trén san ciia minh Ia Spread, véi mdi san pham, mdi cap tién
s& c6 muc Spread khac nhau. Do vay, khi giao dich cac nha dau tu thudng can phai lya
chon san giao dich duya trén tiéu chi Spread dé téi da hoa loi ich cho minh bai né anh
huong truc tiép dén muc loi nhuan khi giao dich. Phi spread cang nho, chi phi giao dich
cang thap. Spread cang rong thi chi phi cang cao.

Spread la su chénh léch giita gia mua va gia ban. Vi vay dé tinh spread, don gian
chi can lay gia mua trir gia ban. Gia sir cap tien EUR/USD tai thoi diém c6 gia mua vao 1a
1,1135 va gia banrala 1,1133, khi d6 phi spread duoc tinh bang céch 13y 1,1135 trir 1,1133
thi dugc chénh Iéch 1a 0,0002 twong duong 2 pips. Pay cling 1a Iy do ma ngay khi ban mai
mé 1énh, s& chiu mot khoang thua 16 nho twong tng véi sé pip chénh léch giita gia mua va
gia ban. Mot sé loai Spread:

- Spread ndi (Floating Spread): Mac chénh léch giita gia mua va gia ban cua cap
tién té luon thay doi tury theo diéu kién thi truong.
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- Spread cé dinh (Fixed Spread): Muc chénh léch giira gia mua va gia ban khong
thay d6i bat ké diéu kién thi truong 12 gi.

Pip

Pip Ia tir viét tit cua "percentage in point" hoic "price interest point", 13 don vi nhd
nhat dung dé do ludng su bién dong cua ty gia cap tién té. Pip 1a mac di chuyén gia nho
nhat ma ty gia hbi doai co thé thuc hién dua trén quy wéc thi trudng Forex. Hau hét cac
cap tién té duoc dinh gia dén bdn chir sb thap phan va sy thay d6i pip 1a dau thap phan
cudi cung (thtr tw). Do dé, mot pip twong duwong véi 1/100 cia 1% hoic mot diém co ban.
Néu ty gia EUR/USD dao dong tir 1.1080 dén 1.1081 c gi4 tri ting 0.0001 USD twong
duong véi 1 pip.

Su chuyén déng cua mot cap tién té xac dinh liéu mot nha giao dich c6 1i hay 15
tir c4c vi tri vao cudi ngay. Mot nha giao dich thuc hién 1énh Buy véi cap tién t¢ EUR/USD
s& thu duoc loi nhuan néu ddng EURO ting gia tri so voi d6 la My. Néu nha giao dich
mua dong euro véi gia 1,1050 va dong 1énh giao dich & mac 1,1085, ho sé& kiém duoc
1,1085 - 1,1050 = 35 pips trén giao dich.

Don bay (Leverage)

Trong giao dich va dau tu, don bay la cdng cu cung cap kha ning dau tu hoic kiém
S04t cac quy 1on hon nhiéu so véi cac quy hién dang nim gitr. Pon bay rét ¢ loi cho nha
giao dich vi nd khdng yéu cau phai s¢ hitu vén Ién ngay tir dau dé thyc hién cac giao dich
c6 gia tri cao va co thé mang lai loi nhuan rat cao trong mot thoi gian ngan. Pon bay trong
Forex duoc thé hién dudi dang ty 16 nhu tir 1:2. 1:5, 1:100, 1:500, 1:1000 cho dén don bay
v cuc. Vi duy khi giao dich cap EUR/USD véi don bay 1a 1:100 (twong duong sb tién gap
100 lan), ta dat lénh Buy ¢ muc gia 1.1050, cap tién ting va sau d6 dong 1énh & muc gia
1.1070, nghia 1a ta da kiém dugc 20 pips. Thay vi véi mac loi nhuan thong thuong 1 pip
ta thu dugc 0,1 USD thi vé&i don bay gap 100 lan thi 1 pip ta duge 10 USD, 20 pips twong
duong vaoi 200 USD lgi nhuan ma ta thu dugc. Tuy nhién, day cling 1a mot "con dao hai
ludi" vi don bay cang cao thi rii ro cang Ién, khi choi v6i don bay gap 1000 lan néu l4i
ching ta s& 14i rat Ién nhung néu 15 ta ciing s& 16 gap 1000 lan.

1.2. Cac hwéng tiép can nghién ciru

Céc cong trinh nghién cau cua Khushi va céc cong su [43] da dé xuat nhiéu phuong

phap hoc sau dé phat trien md hinh du doan xu hudng gia Forex.
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Hinh 1.3 — Sw phan bd ciia cac phwong phap hoc sau 4p dung trong Forex dwoc
nghién ctru trong cac hi nghi lon

Convolutional Neural Network

Convolutional Neural Network (CNN) 1a mang no-ron ¢6 mét hozc nhiéu Iép tich
chap va duoc str dung cha yéu dé xir Iy hinh anh (image processing), phan loai (classi-
fication), phan doan (segmentation) va ca dir li¢u trong quan tu dong khac vi kha nang
nhan dang manh mé cua no, viéc stir dung no ciing dugc maé rong sang linh vuc du doan
kinh té. Rut trich dic trung tir dit liéu tai chinh 12 mot van dé quan trong trong linh vuc du
doan thi truong, va CNN la mot trong nhitng phuong phép tot nhat dé rit trich dic trung
hinh anh va du doan xu hudng gia.

Néu cac dic diém cua thi trudng chitng khoan tai mot thoi diém cu thé duoc coi la
mot biéu d6 dic trung, CNN c6 kha ning trich xuat cac dic diém cua thi truong ching
khoén tai thoi diém twong tng tir céc biéu d6 dic trung nay. Do d6, CNN c6 thé duoc sir
dung dé xay dung mé hinh lra chon thoi gian va cudi cing duoc st dung dé hoan thanh
viéc xay dung chién lugc lya chon thoi gian.



Recurrent Neural Network

Recurrent Neural Network (RNN) ban chat 1a mot mang Neural Network va no rat
thich hop trong viéc 1ap mé hinh va xir ly dit liéu tuan tu. RNN c6 thé ghi nhé trang thai
trude d6 va né cb thé dugc st dung dé tinh toan trang thai hién tai, cac 16p an (hidden
layers) khong doc lap va dau vao cua Iép an hién tai khdng chi bao gdm dau ra caa 16p
dau vao ma con bao gom dau ra caa 16p an trude d6. Vi thé, RNN s& xtr ly rat tot dir lidu
tuan ty. Uu diém cua RNN 1 nd s& xem xét bdi canh cua di liéu trong qua trinh huén
luyén, nén RNN rat pht hop véi sy bién dong cua chimg khoan va Forex vi xu huéng tai
mét thoi diém cuy thé thuong c6 méi lién hé nao d6 véi nhitg xu hudng trude do.

Long Short-Term Memory

M6 hinh Long Short-Term Memory (LSTM) 1a mét trong nhitng bién thé cia RNN
dugce dé xuat bai Sepp Hochreiter va Ju'rgen vao nam 1997. LSTM gidi thiéu thiét ké
vong tu lip dé tao ra duong di cua gradient, c6 thé lién tuc chay trong mét thoi gian dai.
Trong s6 cua vong tu lap ciing dugc cap nhat trong méi lan lap, diéu nay giai quyét van
dé Gradient Vanishing dé dang gap trong md hinh RNN khi cap nhat trong s6. Trong mo
hinh du doan xu huéng Forex, LSTM c6 thé hoc duoc cac dic trung ma gia di chuyén
twong tng tor dir lieu lich su Forex.

Deep Neural Network

Deep Neural Network (DNN) 1a mot mang Neural Network cd it nhat mot 16p an
(hidden layer), cho phép mé hinh thyuc hién cac ham phi tuyén phuc tap va s hitu tinh
triru tuong rat cao, nén cac I6p an cang sau, cang nhiéu thi mé hinh cang cai thién. Vi
DNN c6 kha ning dy doan véi di liéu 16n va cé cac mdi quan hé anh xa phi tuyén phuc
tap, nén mot hé théng du doan xu hudng Forex théng minh cd thé duoc thiét ké dua trén
DNN. Ky vong rang mé hinh c6 thé dat duoc d6 chinh xac cao hon nhiéu so véi con nguoi.

Reinforcement Learning

Reinforcement Learning la mot trong nhitng phuong phap hoc sau tap trung vao
viéc hanh dong theo tinh hinh hién tai dé t6i da hoa loi nhuan. Trong Reinforcement
Learning, c6 hai thanh phan co ban: trang thai va hanh dong. Chién lugc duoc dinh nghia
1a thyc hién mot hanh dong cu thé trong mét trang thai cu thé. Tat ca nhimg gi ngudi hoc
phai 1am 1a hoc mét chién lugc tét bang cach lién tuc khdm phé va hoc hoi.

Néu trang thai dugc coi la thudc tinh va hanh dong la nhan, thi that dé dé biét rang
ca Supervised Learning va Reinforcement Learning s& c6 gang tim mot anh xa va suy ra
nhan tir thudc tinh da biét. Theo cach nay, chién luoc trong hoc ting cudng twong duong
Vi cac bai toan phan 16p, hdi quy trong hoc c6 giam sat. Tuy nhién, trong cac van dé thuc
té, Reinforcement Learning khong c6 thdng tin gan nhan nhu hoc c6 giam sét, va két qua
thuong thu dugc sau khi thuc hién hanh dong. Do d6, Reinforcement Learning s€ lién tuc
diéu chinh chién luoc trude d6 dwa vao két qua cua hanh dong trude, vi ly do ndy, thuat
toan s& tim hiéu: ¢ trang thai nhat dinh thi nén thuc hién budc nao s& 6 két qua cd loi nhat.

Vi thé, Reinforcement Learning c6 thé hoc dugc cach giao dich nhu viéc lya chon
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gia dé khop lénh, chon thai gian giao dich va kich thudc 1énh tét nhat theo phan ¢ng cua
thi truong rat tét. N6 cé thé xem thdng tin ngit canh (gia ca, tin tac, du luan, I&i suat, phi,
hanh dong giao dich, loi nhuan, thua 16) cua giao dich nhu mét méi truong hoc héi cing
cb. LAi hoic 16 co thé dugc coi 1a phan thuéng cho qué trinh hoc ting cudng, viéc giao
dich 14 hanh dong va céc yéu té ngir canh 12 trang thai hoic quan sat dé dua ra dy doan vé
xu huong Forex.
II. CO SO NGHIEN CUU
2.1. Céc kién trac Recurrent Neural Networks
2.1.1 Giéi thigu

Mang Recurrent Neural Networks (RNN) duoc phat trién duwa trén cong trinh caa
David Rumelhart vao nam 1986. RNN ra doi véi y tuong chinh 1a st dung mot bo
nhé dé luu lai chudi cac thong tin tir nhitng budc Xt 1y trude dé6 dé dua ra du doan
cho budc hién tai.

Cac logi mé hinh RNN

Dua vao s6 luong xt Iy cta chudi dau vao va chudi dau ra, mang RNN duoc chia
thanh 4 loai chinh vai nhiéu kién trac khac nhau.

One-to-One: Pay 1a mang RNN truyén théng sir dung kién triic One-to-One, cip
(xt, yt) duy nhat.

Hinh 2.1 — M6 phéong One-to-One RNN
One-to-Many: Péi voi One-to-Many, mot dau vao duy nhat tai xt c6 thé tao ra
nhiéu dau ra: (yt0, yt1, yt2). Music Generation 1a mot vi du.

Hinh 2.2 — M6 phong One-to-Many RNN
9



Many-to-One: Trong trudng hop nay, nhidu dau vao tir cac bude thoi gian khac
nhau tao ra mot dau ra duy nhat. Vi du: (xt, xt+1, xt+2) c6 thé tao ra mot dau ra duy nhat
yt . Cac mang nhu vay dugc sir dung trong phéan tich cam xuc (sentiment anslysis) hoac
phat hién cam xtc (emotion detection),.. trong d6 nhan phu thudc vao mét chudi cac tur.

Hinh 2.3 — M6 phéng Many-to-One RNN

Many-to-Many: C6 nhiéu loai mé hinh thuoc nhdm. Hinh 2.4 1a mét vi du, trong
d6 ba dau vao tao ra ba dau ra, hai dau vai tao ra hai dau ra, luvu y 13 s6 luong dau vao va
dau ra co thé khac nhau. Mét vi du thyuc té nhung dich may, vi du: hé thong dich cac tir
tiéng Anh sang tiéng Phap hoic nguoc lai.

Hinh 2.4 — M6 phéng Many-to-Many RNN

Céac ham kich hoat phé bién trong cac mé hinh RNNs

Céc ham kich hoat (Activation function) quyét dinh khi nao mét no-ron duoc kich
hoat, khi nao thong tin dugc truyén qua no-ron khac dwa trén mot phép bién doi phi tuyén
duoc tinh toan bang gié tri dau vao, dau ra sau khi bién doi dugc dung lam dau vao cho
no-ron tiép theo.

Ham Sigmoid: Néu dau vao 16n, ham sb s& cho dau ra gan vai 1; véi dau vao nho
(rat am), ham sé s& cho dau ra gan véi 0. Trude day, ham kich hoat nay duoc sir dung
nhiéu vi c6 dao ham rat dep. Tuy nhién gan day, ham sigmoid chi duoc sir dung & output
layer khi yéu cau cua dau ra 1a cac gié tri nhi phan.

Sigmoid(x) = ﬁ (2.1)
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Hinh 2.5 — Ham kich hoat Sigmoid

Ham Tanh: Mot ham twong tu thuong duoc st dung va mang lai hiéu qua tét hon
la ham tanh, ham sé nay c6 tinh chat dau ra chay tir -1 dén 1, khién cho n6 c6 tinh chit
zero-centered, thay vi chi duong nhu ham sigmoid.

Mot nhuge diém dé nhan thay 1a khi dau vao cd tri tuyét d6i 16n (rat am hoac rat
duong), dao ham cua ca sigmoid va tanh s& rat gan véi 0. Piéu nay dong nghia véi viéc
c4c hé sb twong (ng véi unit dang xét s& gan nhu khong duoc cap nhat khi st dung cong
thic cap nhat gradient desent. Thém nira, khi khai tao cac hé sé cho multilayer neural
network vai ham kich hoat sigmoid, chiing ta phai tranh truong hop dau vao mét hidden
layer ndo d6 qua 16n, vi khi d6 dau ra caa hidden layer d6 s& rat gan véi 0 hoac 1, dan dén
dao ham bang 0 va gradient desent hoat dong khdng hiéu qua.

Tanh(x) = Z:Zj (2.2)
1
0.5
-8 -6 -4 -2 0 2 4 6 8
=05
-1

Hinh 2.6 — Ham kich hoat Tanh

Ham ReLU: ReLU (Rectified Linear Unit) duoc st dung rong rdi gan day vi tinh
don gian cta n6. Ham ReLU c6 cong thirc toan hoc rat don gian, rat loi vé mat tinh toan,
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dao ham cua no bang 0 tai cac diém am, bang 1 tai cac diém duong. ReLU duoc ching
minh gilp cho viéc huan luyén cac multilayer neural network va deep network (rat nhiéu
hidden layer) nhanh hon rat nhiéu so véi ham tanh.

ReLu(x) = max(0, x) (2.3)
4
2
-4 -2 0 2 4

Hinh 2.7 — Ham Kich hoat ReLLU
2.1.2. Mang Recurrent Neural Networks
Khéac véi mang no-ron truyén thong co tat ca cac dau vao va ca dau ra 1a doc lap
Vi nhau tac 1 chiing khong lién két thanh chudi véi nhau, mang no-ron tuan hoan la mot
loai mang no-ron trong d6 dau ra caa bude trude duoc cung cip lam dau vao cho budc
hién tai. Mot vong lap cho phép théng tin c6 thé truyén di tir budce nay sang budc tiép theo.

Unfold . .
C- :> ]T\ “t ]—v‘\ hisa ]v
@ @ @

Hinh 2.8 — M6 hinh RNN truyén théng

Hinh 2.8 mé ta dir liéu duoc dua vao mét cach tuan tu, & mdi budc thoi gian t ta s&
dua dir lidu dau vao xt va nhan dau ra 13 ot véi g 13 ham kich hoat thuong 1a Tanh hoic
ReLU), c6 thé thdy ht mang thong tin tir trang thai trude d6 ht—1 va dau vao caa trang thai
hién tai xt nén ht giéng nhu mot bo nho cac dic diém cua cac dau ra tir x1 dén xt

ht = gh(Whxt + Uhht—1 + bh)  (2.4)
ot = go(Woht + bo) (2.5)

12



Céc vin dé vé Gradient trong qua trinh hudn luyén ciia mgng RNN

V& ly thuyét, RNN cd thé sir dung thong tin theo chudi dai tiy y, nhung trén thyc
té, chiing bi han ché khi chi nhin lai mét vai budc trong cac trudng hop dit lieu qua dai
mang mét lwgng thdng tin 16n thi mang RNN khong thé nhé duoc cac thong tin xa trudc
d6. Vanishing Gradient (Gradient bién mat) va Exploding Gradient (Gradient bung nd) 1a
nhitng van dé thuong gap phai khi st dung cac ky thuat toi wu hoa trong s dua trén
gradient dé huan luyén mang no-ron xuit phat tir viéc lya chon ham kich hoat khéng hop
ly hoic sb lugng céac 16p an cua mang qua 16n.

Ta c6 thé coi gradient 1a d6 déc cua mot ham. Gradient cang cao, 6 dbc cang 16n
va md hinh cang cé thé hoc nhanh hon. Nhung néu d6 doc bang 0, mé hinh ngiing hoc.
Mot gradient chi don gian 1a do luong sy thay ddi cua tat ca cac trong sé lién quan dén sy
thay d6i cua sai sb.

Vin dé Exploding Gradient xay ra khi thuat toan danh trong s qua cao, may man
thay van dé nay cd thé duoc giai quyét biang ky thuat Gradient Clipping.

Vin dé Vanishing Gradient xay ra khi c4c gia tri caa gradient qua nho va két qua
la md hinh nging hoc hodc mat qua nhiéu thoi gian. Pay 1a mot van dé 16n trong nhitng
nam 1990 va khé giai quyét hon nhiéu so véi van dé Exploding Gradient. Ta c6 thé xir ly
van dé nay bang cach str dung ham kich hoat ReLu c6 dao ham bang 0 tai cac diém am
hoic 1 tai cac diém dwong, nén ta phan nao cd thé kiém soat van d& mat mat dao ham.

May man thay, nhiing van dé caa mang RNN di duoc giai quyét thong qua cac bién
thé khac cia RNN, pho bién c6 thé ké dén 1a mang LSTM cua Sepp Hochreiter va Juergen
Schmidhuber va mang GRU.

2.2. Giéi thiéu mang Long Short-Term Memory

Mang Long Short-Term Memory (LSTM) la mét phién ban mé rong cia RNN duoc
dé xuat bai Sepp Hochreiter va Ju'rgen vao nim 1997. LSTM duoc thiét ké dé giai quyét
van dé Gradient Vanishing trong mang RNN do cac bai toan phy thudc xa (Long-term
dependencies) gay ra. Mang LSTM c6 thé bao gdm nhiéu té bao LSTM (LSTM memory
cell) lién két v&i nhau va kién tric cu thé caa mdi té bao duoc biéu dién nhu trong Hinh
2.9. Kién tric LSTM bao géom moét trang théi té bao (cell state) C: va ba cong (gate) - mot
cong quén (forget gate) f: mot cong vao (input gate) is va mot cong ra (output gate) o.

h.
G 4 - < LI e
T 4 Crarn>
f i r—)~Q<3 o r—)(x)
t t Ctl t l
o o tanh o
he_q | | | J »hf

4

Hinh 2.9 — So' d6 biéu dién kién tric bén trong cia mét té bao LSTM
13



Tai mdi budc thoi gian t, cac cong déu lan luot nhan gia tri dau vao X va gia tri he
¢ duoc tir gia tri dau ra cua trang thai trude do.

Trang thai té bao (Cell state)

Trang thai té bao chinh la dwdng chay ngang nhu trong Hinh 2.10. Cac thong tin ¢6
thé dé dang truyén di thong sudt qua nhiéu té bao LSTM ma khéng so bi thay doi do trang
thai té bao di xuyén sudt qua cac no-ron va chi tuong tac tuyén tinh déi chut.

Ci_1 Ct

®
®
v

Hinh 2.10 — So @6 biéu dién trang thai té bao LSTM

Céng quén (Forget gate)

Cong quén kiém tra trang thai an trudc d6 hei va dau vao hién tai xt, sau dé xac
dinh bo phan nao s& duoc loai bo khoi trang thai té bao. Quyét dinh nay s& phu thudc boi
ham sigmoid f: lubn gitr két qua 1a mot con sb ¢6 gia tri tir trong khoang [0,1] trong d6 gia
tri 1 12 ddu hiéu dé "gitr lai" toan bo thong tin va gié tri 0 1 du hiéu dé "loai bo" toan bo
théng tin. Cong thic duoc biéu dién nhu sau:

ft =o(Wf +ht—1 + W xxt +Dbf) (2.6)

fe

ht—l

Tt

Hinh 2.11 — So dd biéu dién céng quén trong LSTM
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Céng dau vao (Input gate)
Cong dau vao quyét dinh théng tin méi nao s& duoc luu trix lai trang théi té bao.
Ham Sigmoid vé&i cong thirc nhu bén dudi s& quyét dinh gié tri ndo s& dugc cap nhat:
it = o (Wj ht—1 +Wj «xt +bj) 2.7)

Sau d6, ham Tanh tao mot vector Ct két hop véi it dé cap nhat cho trang thai té
bao. Cong thirc Ct dugc bidu dién nhu sau:

Ct = tanh(Wc #ht—1 +W #xt +bc) (2.8)
iy 3
Cy

Hinh 2.12 — So' dd biéu dién cong dau vao trong LSTM

Trang thai té bao méi Ci duoc cap nhat theo nhitng thong tin dugc mang theo tir
trang théi té bao trude d6 Ci—1 két hop vai thong tin duoc tinh toan tai trang thai hién tai
va s& duoc truyén vao nhitng té bao LSTM tiép theo. Cong thirc tinh Ct dugc biéu dién
nhu sau:

Ct = ft +Ct-1 +it «Ct (2.9)

Céng dau ra (Output gate)

Va cudi cing, cong dau ra s& quyét dinh xuat céi gi. Ham Sigmoid Ot s& loc trang
thai té bao dé tiép tuc quyét dinh phan nao sé duoc truyén dén dau ra. Dé tao dau ra hy
nhan ot véi trang thai té bao di qua ham Tanh dé giit tat ca céc gia tri trong khoang [-1,1].
Chi tiét c6 thé duoc biéu dién nhu sau:

Ot = o(Wo *ht—1 +Wp *xt +bo) (2.10)

ht = ot xtanh(Ct) (2.11)
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hi—1
Tt [

Hinh 2.13 — So @6 biéu dién cong dau ra trong LSTM

2.3. Gioi thiéu mang Gated Recurrent Unit

Mang Gated Recurrent Unit (GRU) duoc dé xuat bai Cho va cac cong sy vao nim
2014. Pay 1a mot bién thé don gian hon ciia LSTM nhung van giit dugc cac dic diém
tuong tu nhu LSTM vi né ciing hoat dong dé giai quyét van dé bo nhé ngan han caa céac
m6 hinh RNN. Thay Vi st dung thong tin diéu chinh “trang théi té bao (state cell)”, no sir
dung cac trang thai an va thay vi ba cong, nd co6 hai - mot cong dat lai (reset gate) va mot
cong cap nhat (update gate). Tuwong ty nhu cac cong trong LSTM, cac cong dit lai va cap
nhat kiém soat sé lwgng va théng tin ndo can giir lai, gui di.

Pt
hi—1 ( \
— R
Tt 2t ilt
lo| [o] [tanh]

iL’t'

Hinh 2.14 — So @6 biéu dién mang GRU

O cong dat lai (reset gate), ham r quyét dinh bao nhiéu thong tin qué kht can quén,
cong thurc ctia né nhu sau:
re =o(Wr[ht—1,xt]+br) (2.12)
Sau d6, cdng cap nhat (update gate) s& quyét dinh loai bo thdng tin ndo théng qua ham z
va thdng tin méi nao can thém qua ham h, cudi cing ham hy dua ra dir liéu dau ra.
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2t = oWz «[ht—1,xt] +bz) (2.13)
nt = tanh(Wh #[ht—1,xt]+bh)

ht =(1—zt)+ht +zt «ht

Thoi gian huan luyén mé hinh GRU nhanh hon LSTM va hiéu qua hon do di duoc
cit giam bét 1 cdng tinh toan so vai LSTM. Tuy nhién, LSTM hoat dong tét hon GRU khi
bai toan yéu cau bo nhé dai han (long-term memory).
l1I. DE XUAT VA THU NGHIEM MO HINH HQC SAU
3.1.béxuatmohinh ’ 7

Nghién curu nay dé xuat va thir nghiém hudng tiép can dé xay dung mo hinh hoc
sau du doan xu hudng gia Forex biang mé hinh Long Short-term Memory 1a mét trong
nhitng mé hinh dwoc 4p dung nhiéu nhat bén canh Recurrent Neural Network (RNN),
Convolutional Neural Network (CNN). Do han ché vé mit thoi gian nén dé xuat va the
nghiém chu yéu tap trung vao md hinh LSTM.
3.2. Thir nghiém md hinh hec sau

Chudn bi di ligu

Dit lidu dau vao duoc lay tir website chuyén cung cap thong tin vé gia ca thi trudng
ngoai héi 1a: https://www.dukascopy.com/plugins/fxMarketWatch/?historical_data

Forex Data & Tools .

ANDROID APP ON Download on the

LIVE 7« Sion Powered by Dukascopy Bank y\- Google play ‘ App Store

JOIN LIVE SHOWS

@ Tue. 27 Jun 2023 02:02:38 GMT

On-line Forex Chart

Historical Data Export =

Market N
AretRews > B 4= DuaAsCOPY Historical Data Feed

Dukascopy TV Instrument Q

Economic Calendar

All instruments -
© WWD.US/USD WOODWARD INC

Daily High [ Low

Forex O WYNN.US/USD  WYNN RESORTS LTD
Movers & Shakers Forex Crosses 4

Mai R O X.US/USD UNITED STATES STEEL CORP

ajors

SWEX Sentiment Index ;

Metals R O XAGUSD Spot silver
Pivot Point Levels > @ XAUUSD Spot gold

Commodities
COT Charts Agricultural ' O XLE.US/USD Energy Select Sector SPDR Fund
National Holidays Calendar > Energy » O XLF.US/USD Financial Select Sector SPDR Fund
Historical Data Export | Metals » O XLLUS/USD Industrial Select Sector SPDR Fund

' . O XLK.US/USD Technology Select Sector SPDR Fund

Currency Converter > Indices (CFD)

America » O XLM/USD Stellar vs US Dollar
SWEX Widget —

Asia / Pacific  » (O XLNX.US/USD KILINX INC
Overnight Swaps 2 Europe 4 O XLP.US/USD Consumer Staples Select Sector SPDR Fund
Margin Requirements g Afica ' O XLUUSUSD Utiities Select Sector SPDR Fund
Average Spreads i Bonds (CFD) O XLV.US/USD Health Care Select Sector SPDR. Fund

Chon cip tién té va khung gio cho dir liéu dang nén(Candlestick), khung thoi gian
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cang 16n cang it nhiéu. Chon khoang thoi gian 14y dit liéu trong phan From date va To date:

Candlestick: | 4 = || Hour - From date: | 2023-06-19 Filter flats: | Disahble - | | Units =

Offer side: BI To date: | 2023-06-24 = Day start time: | EET = Local GMT

Khi chon xong, cé thé quan sat dir liéu bang cach nhan vao nat "Show on chat", ta
s& thdy biéu do hinh nén:

Nwﬂ

s
.

+‘*

—
e
—
—
—
—

Gidi thich: Biéu d6 thong thuong ma chung ta hay gip la dang line, nhung trong thi
truong ngoai hoi, gia ca khong nging bién dong khién cho viéc dung biéu do line rat kho
quan sat. Biéu do nén 1a phan tich trong gia timg khoang thoi gian thanh 4 yéu té: Gia mo
clra, dong cira, gia cao nhat, thap nhat giéng nhu hinh trén. Mirc gia tai diém bat dau cia
khung thoi gian goi 1a Open, tai diém két thuc goi l1a Close, gia cao nhét trong khung nay
goi 1a High, va gia thap nhat trong khung thoi gian nay goi 1a Low.

Trong biéu db nén, ca khoang dao dong gia nhu hinh trén dugc mé ta thanh hinh
mot cdy nén:
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Bullish Candlesticks Bearish Candlesticks
<— High —» <4— High —»
<4— Close—p <4— Open—»
<4—Open—> <4—Close—»
<4 Low —> <4+— Low —»
Traditional Modern Traditional Modern

« Nén biéu hién gia tang (bén trai hinh): Cay nén c6 muc gia dong cira cao hon muc
gia m¢ cua.

« Nén biéu hién gia giam (bén phai hinh): Cay nén c6 muc gia dong cira thip hon
muc gia mo cua.

« Phan than nén: Phan gia trong khoang Open-Close

« Phan bién dong hinh que goi 12 bong nén nhé (shadow candlestick)
Qua biéu d6 nén, phan nao d6 chung ta c6 thé thay thi truong dang giang co nhur thé

nao trong 1 khoang thoi gian, cdy nén cang dai thi thi truong bién dong cang manh,
nguoc lai, cdy nén ngan cho thiy thi truong binh on.

Tién xu ly

Sau khi tai file csv v€, ta tién hanh doc va quan sat dir 1iéu duodi dang so:

° raw_data = pd.read_csv("/content/drive/MyDrive/BCHT-2823/XAUUSD. csv™)
raw_data.head()
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Tai mdi time step, dit liéu cua chiing ta c6 5 dic trung:

C Local time Open High Low Close Volume
0 29052023 00:00:00.000 GMT+0700 1945.788 1945788 1945788 19457828 0.000000e+00
1 29.05.2023 04:00:00.000 GMT+0700 1942.078 1946.255 1940.905 1941.485 1.922930e+06
2 29.05.2023 08:00:00.000 GMT+0700 1941.475 1946.135 1940.145 1945705 2.939090e+06
3 29052023 12:00:00.000 GMT+0700 1945.735 1948.835 1940.755 1945205 3.016710e+06

4 29.05.2023 16:00:00.000 GMT+0700 1945.195 1949.575 1944125 1948685 3.082300e+06

e Open: Gia m¢é ctra

« High: Gia cao nhat trong khung thoi gian d6
« Low: Gié thap nhét trong khung thoi gian do
o Close: Gia dong cura

« Volume: Khéi lugng giao dich

Ngoai cac dic trung nén, ma data cung cap sin, ta c6 thé dua vao mot s6 dic trung khac
nhu:

« Do dai than nén, bong nén, dic trung nén 1a ting hay giam ...

« Trung binh gia qua cac time step (MA)

o Chi bao lién quan sttc mua, ban. Vi du nhu RSI

o Cac tin hi€u phan ki trén céc chi bao

e Varét nhiéu dic trung khac.

Trong béo céo nay ching ta sé thir nghiém céc dic trung co ban ciia nén bao gdm: Open,
High, Low, Close, cac d dai than nén, bong nén.

Kiém tra trong data co trudng nao rong hay khong:

° raw_data.isna().sum()

Loai bé nhirng ngay thi truong dong cura, nhitng ngay nay, gia s€ di ngang va volume
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° raw_data = raw_data[raw_data.Volume !=8]

Tinh toan mét sb dac trung:

[ 1 high = raw_data["High"]
low = raw_data["Low"]
open_ = raw_data["Open"]
close = raw_data["Close"]
volume = raw_data["Volume"]
candle_body = open_ - close

candle_top_shadow = candle_body.copy()
candle_bot_shadow = candle_body.copy()

for i in range(len(candle_body)):
candle_top_shadow[i] = high[i] - close[i]
candle_bot_shadow[i] = open_[i] - low[i]
else:
candle_top_shadow[i] = high[i] - open_[i]
candle bot shadow[i] = close[i] - low[i]

candle_values = [open_, high, low, close, candle_body, candle_top_shadow, candle_bot_shadow]
candle values = np.asarray(candle values).T

Y tuong 1ay input va output 1a: Str dung mot cira so truot trén candle_values, tai
mobi thoi diém, cac gia tri trén khung d6 sé lay 1am input train, bon nén sau d6 duoc dua
ra dé tinh output train.
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length_x = 28
length_y = 4
step = 3
index =8

while length_x + length vy + index < len{raw_data):
x.append={candle_values[index: length_x + index])
y_buffer = candle_wvalues[index + length_x: index + length_x + length_y]
result = []
for i in range(length_y):
mean = (y_buffer[i][1] + y_buffer[i][2])/2
result.append(mean)

y.append{result)
index = index + step

num_split = int(©.85*1len(y))
X = np.asarray(x)
¥y = np.asarray(y)

x_test = x[num_split:]
y_test = y[num_split:]

x_train = x[8: num_split]
y_train = y[8: num_split]

M®d hinh
Ching ta sir dung mot mo hinh LSTM don gian dé giai quyét:

model = Sequential()

model.add(TimeDistributed(Dense(128, activation="relu"), input_shape=(time_steps, features)))
model.add(LSTM({128))

model. add(Dense(16, activation="relu")})

model .add(Dense(4, activation="linear"))

model.compile(loss="mse", optimizer="adam")

model. summary( )

Tranning voi1 loss function 1a "mean squared error", optimizer 1a "adam" véi 100

epoch:

hist = model.fit(x_train, y_train, wvalidation data=(x_test, y test), epochs=188)

model.save weights("lstm stock market weight.h5")

model.save("lstm_stock_market_model.h5")

model json = model.to_json()

with open("lstm_stock_market_json.json", "w") as json_file:
json_file.write(model json)
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Test thir:

Ching ta 1y 100 nén gan nhat dé dy doan két qua:

o data_test = candle_values[-188:]

X_test = []

length x =

step = 4

index = @

while length_x + index < len{data_input):
¥x_test.append(data_input[index: length_x + index])
index = index + step

x_test = np.array(x_test)

result = model.predict(x_test)

28

Noi két qua tinh dugce dé vé bicu do:

° predict_plot = []
for item in result:

predict plot.extend(item)

V& biéu d6 duong trung binh thuc té va duong do may hoc du doan:

o plt.plot(simple ma[-188:-4])
plt.plot(range(2@,28+len(predict_plot)), predict_plot)

077 4 —— F':EEI_
Predict
076
075 4
074
073
0 20 40 B0 80 100

Nhu ching ta thdy, tuy gia tri thuc té véi gia tri do may du doan khac biét nhau,
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nhung diém bu ctia md hinh nay 1a n6 dy doan trude 4 cdy nén, tir 6 co thé tan dung dé du
doan xu huéng. Khac véi mot s6 mo hinh du doan trudc 1 ciy nén - rat khé dé ap dung
trong giao dich thuc té.

IV. KET LUAN

Trong thi trudng ngoai hdi c6 rat nhidu bién cd, khong ¢6 1 mé hinh nio c6 thé du
doan chinh xac 100% nén trong giao dich thuc t&, moi phuong phap hay mé hinh nao d6

chi mang tinh tham khao.
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