NGHIEN CliU = TRADBBI < < <

SU DUNG HOC TANG CUONG
PE PUA RA QUYET PINH TOI UU:
THU NGHIEM PAU TU BITCOIN

TS. Pham Vén Khdnh', Phan Khéi Nguyén™, Bui Minh buc™

Tom tat

Trong bai bdo ndy chung téi nghién
cuu cadc thuit toan hoc tang cuong
(Reinforcement Learning: RL) va ap dung no
trong viéc téi uu hoa loi nhudn cua mot
khoan dau tu. Chung toi phai xdy dung mot
tdc nhén (thuc thé dua ra quyét dinh mua
hay ban Bitcoin trén thi truong) cung vdi moi
truong ma tac nhan hoat doéng (gid ca, cdc
chi bao, cac théng tin vé chinh sach, chinh tri
va kinh té thé gidi). Mbi tic nhdn s& cé mot
t4p hop cdc hanh ddng cd thé duoc thut hién
(mua, mua thém, ban, ban thém hodc ném
gitr va khong lam gi cd) cung vdi cdc phan
thuding tuong ung vdi moi hanh déng do (1§i
bao nhiéu, 16 bao nhiéu?). Ching téi su’ dung
dir liéu trong qud khur dé huén luyén tdc nhén
sau do su dung dit liéu mdi dé thar nghiém.
Dung dir liéu theo khung gic va thd’ nghiém
1000 lén chung toi thu duoc loi nhudn trung
binh trén 2%/gio.

1. Gidi thiéu
Trong dau tu ching khoan cling nhu
trong dau tu tién dién t (Crypto) ngudi ta
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coi trong “time in the market” (thgi gian da
tirng & trong thi trudng) nhung chdng t6i &
dady quan tam dén bai toan “timing the
market” (chon thdi di€ém vao va thdi diém ra
t6i uu) bdi vi véi su gilp d& cua thuat toan
thi dir liéu trong qua kh(r théng qua qua trinh
huan luyén cta tac nhan (mét mang ng ron
hay mot Bot giao dich tu’ dong) da la “time in
the market” r6i.

Van dé ra quyét dinh dudi diéu kién
khdng chic chdn cé thé dugc chia thanh hai
phan. Dau tién, lam thé& nao dé ching ta tim
hiu vé thé gidi? Piéu nay lién quan dén ca
van dé mé hinh hoa su khéng chdc chan ban
dau clha chung ta vé thé gidi va rut ra két
ludn to’ bang chung va niém tin ban déu cla
chdng ta. Th( hai, véi nhitng gi chiing ta hién
dang biét vé thé gidi, chung ta nén quyét
dinh phai lam gi, cé tinh dén cac su kién va
quan sat trong tuong lai co thé thay ddi két
luan cla ching ta? Bua ra mot s6 lya chon
thay thé, dau sé la luva chon hgp ly trong mot
tinh hudng cu thé tly thudc vao mdt muc tiéu
va mong mudn cla ban? P& tra I5i cu hdi
nay, ching ta can phat trién mot khai niém
t6t vé hanh vi hgp ly. Diéu nay sé phuc vu hai
muc dich: Thr nhat, diéu nay c thé phuc vu
nhu mot I8i gidi thich cho nhitng gi dong vat
va con ngudi (nén) lam. Th hai, né sé€ hitu
ich cho viéc phat trién cadc md hinh va thuét
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toan dé ra quyét dinh tu déng trong cac
nhiém vu phurc tap.

MOt van dé dac biét thua vi trong thiét lap
nay la hoc tang cudng. Van dé nay phat sinh
khi moi trudng khoéng xac dinh va nguGi hoc
phai dua ra quyét dinh chi thng qua tucng
tac, diéu nay chi dua ra phan héi han ché. Do
dd, tac nhan hoc tap khdng coé quyén truy
cap vao cac hudng dan chi tiét vé nhiém vu
nao sé thuc hién, cling nhu vé cach thuc
hién. Thay vao dé, nd thuc hién cac hanh
dong, anh hudng dén mdi trudng va thu
dugc mot sO6 quan sat (tdc la dau vao cam
giac) va phan hdi, thudng la dudi dang phan
thudng tudng Ung v8i mong mudn cua tac
nhan. Van dé hoc tap sau do dugc hinh thanh
la vdn dé hoc cach hanh déng dé téi da hda
tdng sd phan thudng. Trong cac hé théng
sinh hoc, phan thudng thuc chat dugc gan
két vdi cac tin hiéu lién quan dén nhu cau co
ban. Trong cac hé thong nhan tao, ching ta
c6 thé chon céc tin hiéu phan thudng dé
cung c6 hanh vi dat dugc cac muc tiéu cua
nha thiét k€.

Hoc tang cudng (tiéng Anh: reinforcement
learning 1a mot linh vuc con cua hoc may,

nghién clu cach thic mot agenttrong
mot mdi truong nén chon thuc hién cac hanh
déng nao d€ cuc dai héa mét khoan
thuong (reward) nao d6 vé lau dai. Cac
thudt toan hoc tdng cudng c6 gadng tim
mot chién luoc anh xa cac trang thaicia thé
gidi tGi cac hanh dong ma agent nén chon
trong cac trang thai do [1].

RL la mot loai mdy hoc cho phép ching
t6i tao ra cac tac nhan AI hoc hoi tUr moi
trudng bang cach tucng tac véi né dé téi da
hdéa phan thudng tich Ity cta nd. Gidng nhu
cach chdng ta hoc cach di xe dap, Al hoc né
bang cach th va sai, cac tac nhan trong
thudt toan RL dugc khuyén khich bang cac
hinh phat cho hanh dong xau va phan thudng
cho hanh dong tot.

Sau mdi hanh ddng, tac nhan nhan dugc
thong tin phan hoi. Phan hoi bao gom phan
thudng va trang thai ti€p theo cla moi
trudng. Phan thudng thudng dugc xac dinh
bGi mot con ngudi. Néu ching ta sUr dung
phép tuong tu vdi chiéc xe dap, chidng ta cé
thé dinh nghia phan thudng la khoang cach
tr diém xuét phat ban dau.

O > Tac
? »| nhéan
Trang théi Phan thudng .
R: oNg
S A,
Rt+1
F < MGéi truong
St+1 <

Hinh 1. So d6 hoc tang cudng clia mot tac nhan
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Sau d6, d6i vai mbi 1an 18p, mot tac nhan
ldy trang thai hién tai (S;), chon hanh dong
tot nhat (dua trén du doan mé hinh) (A;) va
thuc hién nd trén moét mobi truGng. Sau do,
moi trudng tra vé phan thudng (R; ;1) cho
mot hanh dong nhat dinh va thiét 1ap trang
thai mdi (Si+1). Qua trinh 13p lai cho dén khi
két thic.

2. Co sé toan hoc cua hoc tang
cuong

2.1. Qua trinh quyét dinh Markov
(Markov Decision Process: MDP)

Qua trinh quyét dinh Markov la mot bd
goém 4 thanh phan (S,A, P,R ) trong d:

+ S la tap cac trang thai,

+ A la tap cac hanh dong,

+P 1S xA —>P(S) Ia ma trdn xac

sudt chuyén trang thai
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tric phan thudng hanh dong cua nd, thudng
cho tac nhan khi hanh dong da chon la tot,
va phat trong truGng hgp ngugc lai.

2.2. Thuat toan Q-Learning

Thuat todn Q-Learning [1] tao ra mot ma
trdn chinh xac dé tac nhan cd thé t6i da hda
phan thudng clia minh vé lau dai. Cach ti€p
can nay chi thuc té cho méi trudng han ché,
vGi khéng gian han ch& dé€ quan sat, do su
gia tang sb lugng trang thai hoac hanh dong
gay ra mot thuat toan sai hanh vi. Q-Learning
la mot RL khong cé chinh sach, khong c6 mo
hinh dua trén Phuong trinh Bellman, trong dé
v dé cap dén gia tri téi uu cla no:

V(s)=E[Ryy + (S,)18, =5 ]

E dé cap dén ky vong, trong khi » dé

cap dén hé sd chiét khau cho cac phan

thudng phia trudc, va viét lai nd dudi dang
Q-value:

dudi tdc dong cla cac
hanh dong,

Q"(s,a) =E[r,,, + Ar,,, + A7, 5 +...|s,a]=E,Ir + Q”(s",a") | s,a]

+ R:SxA->0I1
phan phdi phan thudng.

Vi vay, thuc hién bat ky hanh dong nao a
€ A tai bat ky trang thdi nao
seS, P (-|s,a)xac dinh xac suat cua
trang thai ti€p theo va R(-|s,a)la phan
thudng. MGt chinh
7S —>P (A) anh xa moi trang thdi s € S

phdi  phan sach

thanh phan phdi xac suat n (- | s) trén A.

Hoc tang cudng hgp nhat tinh toan xap
xi ham va t6i uu hdéa muc tiéu, anh xa cac
cap trang thai-hanh dong vdi ki vong phan
thudng. Cac thuat toan nay xem xét hanh vi
cla tadc nhan tai thdi diém hoc tap véi cdu

Trong dé gid tri t6i wu Q" cd thé dugc
dién dat nhu sau:

Q'(s,a) =E Ir + imaa}xQ*(s a")|s,a]
Muc tiéu cia Q-Learning la t6i da hoda chinh
sach Iap lai day gia tri Q, chinh sach nay diéu
chinh vong I3p gilra danh gia chinh sach va
cai tién chinh sach. Banh giad chinh sach udc
tinh gid tri cia ham V vdi chinh sach tham
lam, da nhan dugc tir chinh sach cudi cung
sy cai tién. Mat khac, cai tién chinh sach cap
nhat chinh sach vé&i hanh dong ma t6i da hda
ham V cho mdi trang thai. Phép 13p gid tri cap
nhat ham V dua trén Phudng trinh Bellman
t6i uu nhu sau:

Thong tin khog
Sé4/2132.’>c21116m;me
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V'(s)=max.ER, , + N *@S,.,)|S, =s,A =a]= maxaz pis,r|s,a)[r + NV *(s)]

Khi phép 13p hdi tu, chinh sach t6i uu nhan dugc bdng cach ap dung ddi s6 la max chirc

nang cho tat ca cac trang thai.

ﬂ(S) = maxz p(s’,r|s,a)[r + w *(s")]

Do d6, phuong trinh cap nhat dugc thay thé bang cong thirc sau, trong dé & la téc do hoc:

Q (St’at) =Q (St’ at)+ alr,, +ymax,Q (St+1’at)_Q (St’ a )] (2)

2.3. Bai toan dirng t6i uu

Thuat todn Q-Learning s dung qua trinh
hoc tap trén di liéu hudn luyén d€ dua ra
quyét dinh t6i uu. Trong dau tu Bitcoin hay
chirng khoan thi quyét dinh t6i uu la mua
dudc gia ré nhat hay ban dugc gia dat nhat.
Thdi diém mua dugc ré nhat hay ban Iic dat
nhat dudc goi 1a thdi diém ding téi uu.

Chlng ta xem xét cac bai toan ding tGi

uu c6 dang sup, Eg(z;X,), trong do

X = (Xn)r':':0 la mot qua trinh Markov thai

gian rdi rac nhan gia tri trong RYva gia tri
tdi uu trén tat cd cac thdi gian diém ding T
dua trén quan sat cia X.

Théong  thuGng  trong
X = (Xp)h,la mot chubi gié ca (Gia c6
phiéu, gid vang, gia ngoai té, giad café, gia
kim loai...), con g (t; X, )la mét ham trén gia
ca: co thé 1a Igi nhudn hay chi phi....

V& mat hinh thirc, diéu nay chi bao gom
cac tinh huéng ma quyét dinh dung chi co
thé dudc thuc hién tai mot s6 thdi diém nhat
dinh. Nhung trén thuc t€, tat ca cac van dé

. T“m"“k‘mhocmémgké

thuc té

thdi diém ding lién tuc cd lién quan cd thé
dugc tinh gan dung vai cac phién ban tuy y
vé thoi gian. Gia dinh Markov cé nghia la
khdng mét tinh tdng quat. Ching toi tao ra
nod vi né don gian hoa viéc trinh bay va nhiéu
van dé quan trong da cdé & dang Markovian.
Nhung moi bai toan dirng t6i vu déu cd thé
dugc thuc hién Markov bdng cach dua tat ca
thong tin lién quan tir qua kh( vao trang thai
hién tai cia X (mdc du vdi cai gia phai tra la
tang sb chiéu cua bai toan).

Goi X = (Xp)N,
thdi gian rdi rac co gia tri € RY khong gian

xac suat (Q; F; P), trong d6 N va d la cac
s6 nguyén duong. Chlng toi ky hiéu Fla

X, (Ta

la qua trinh Markov

o-dai s6 dudc tao ra bdi Xg; Xq; ...
cd thé hiéu F,
V€ gia ca, cac thong tin xau va tot lién quan
t6i X hay F, la ly lich cta X, mdi truGng
cua X) va goi
r:Q—){O,ZLZ,...,
néu bién c6 {r=n}eF,,n=0,12,..,N

la tat ca nhitng thdng tin

mét biéh ngdu nhién
N} 1a X- thi diém dimng X

Muc dich cla ching ta la phat trién mét
phuong phdp hoc sdu cd thé tim hiéu mot



cach hiéu qua cac chinh sach cho bai toan
dirng t6i wu sup Eg(7; X,),
el

N}xR? > RIa mét
ham cé thé do dudc va T biéu thi tp hop
tat cd cac X-thdi diém ding. Pé dam bao
rang bai toan (1) dugc xac dinh rd
rang va ton tai it nhat mot nghiém ta gia sur
rang g thoa man diéu kién tich phan:
E‘g(n,Xn)‘<oo;Vne{O,1,2,...,N}

trong d6 g:{0,1,2,...,

DE c6 thé tinh dugc khoang tin ciy
cho gia tri toi uu (1), ching ta sé phai
dua ra gia thi€t manh hon mot chut

Elg(n, X, ) <o0;¥ne{0,1,2,...N}

Biéu dién thdi diém dirng duéi dang
cac quyét dinh dirng

B4t ky thdi diém dirng X nao ciing c6 thé
dugc phan tach thanh mdt chudi cic quyét
dinh dirng 0-1. V& nguyén tdc, quyét dinh cd
dirng qua trinh tai thdi diém n néu nd chua bi
ditng trudc d6, cd thé dugc thuc hién dua
trén toan bd dién bién cla X tir thdi diém 0
cho dén n. Nhung dé diing t6i uu qué trinh

Nhan xét:
N m-1

=2, Ml (X )[ ]2

m=n j=n

(%)}
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Markov X, ta can dua ra mot ham goi la ham
quyét dinh dirng:
f.(X,):RY = {0,1};ne{0,1,2,.N} (3)
Pinh ly 1 dudi day la mot dinh ly quen
thudc va dong vai tro la cd s@ ly thuyét cua
phugng phap nay.
Xét bai toan durng t6i uu
V, =sup Eg(7; X,), (4)

zeT.

trong d6 T, la tdp hgp tat ca cac thdi diém
dimgthéaman n < 7 < N

RO rang, T bao gébm phan tir duy nhat
ty =N, va ngudi ta c6 thé viét
ty = Nfy (Xy) trong dé fy =1.

Hon nifa véi ne{0,1,2,.., N}va mét day
cac ham do dugc:
fo, frazien fy (RT {01}, fiy =1, ta xéc

dinh thdi diém ding:

7, = % mfm(Xm)rﬁl[l— H(x)] ®
m=n j=n

va day la mot thdi diém ding thude T ;.

—nf( ) (”+1 fn+1(xn+1)[1 f( )]+(”+2)fn+2( n+2)[1 f( )}[1_ fn+1(x”+1)}+

+Nfy (X )

[1 fn(xn ][1 fn+1 n+1} [jffN—l(XN—l)}

- Néu qua trinh dling tai mgt thai diém N >ny >n khi do:
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7y, =N.0+(n+1).0[1-0]+(n+2).0[1-0][1-0]+ ng f,, (X

+NFy (X )[ 2= Fo (X)) J[1- fria (X
=0+0+0+ny.1[1-0]...[1-0]+...+

#Nfy (X )[1- o (X)) J[2- fnﬂ(xml)]...[l—
=0+ny+...+
+Nfy (Xp)[1= o (X)) ][1- fraa (X

Mdi mdt quyét dinh mua hay ban dugc
xéc dinh bdi ham f (X, ), mdi ham nay
tuang (ng véi 1 hanh dong trong tap hanh
dong A va sigma trudng F ,tugng (ing véi

khdng gian trang thai S_. Qua trinh huan

luyén trong thuat toan hoc tang cudng la qua
trinh x&p xi ham f_ (Xn) b&ng 1 mang no

ron dé& ham muc tiéu Eg(z; X, ) dat cuc dai.

3. Ung dung hoc ting cudng trong
dau tu Bitcoin

Bay gid chung ta sé thi€t k€ mot robot
dé tu dong dau tu trén san ching khoan.
Trudc hét ching ta can thiét 1ap nén tang
tirng budc cho mdi trudng giao dich Bitcoin,
ndi ching ta ¢ thé phét trién, kiém tra va
thr nghiém. Khi c6 mdi truGng, ching ta co
thé tao mdt tdc nhan Hoc téng cudng d€ mo
phong cdac giao dich tién dién tur.

3.1. MGi trudng giao dich Bitcoin

Moi trudng chira tat ca cac ham can thiét
dé& chay mdt tdc nhan va cho phép ndé hoc
hoi. MG6i truGng trong giao dich Bitcoin sé
gom action_space, sé chira tat ca cac hanh
ddng cd thé cho mdt tdc nhan thuc hién
trong moi trudng va state_size: ch(ra tat ca

. T“m"“k‘mhocmémgké

)2 (OX0) ][ o (X )

ni1) [ 1= fn (Xn) ]

o (% )]...[1— fna(Xno) ]

ne1) |- [1=1] 1= fy g (X ) |

dir liéu cia moi trudng ma tac nhan quan sat
dugc.

Diéu dau tién ma chung ta can xem xét
cach con ngudi quyét dinh giao dich ma
chiing ta mudn thuc hién. Ching ta quan sat
nhitng gi trudc khi quyét dinh giao dich?

Thong thudng, mot nha giao dich chuyén
nghiép rat cé thé s& xem xét mét s6 bi€u d6
vé hanh vi clia gia ca bao gém cac chi bao ky
thuat. TUr d6, ho sé két hgp thong tin truc
quan nay vdi kién thlc trudc day clia ho vé
cac hanh dong gia tuong tu dé dua ra quyét
dinh sang sudt vé hudng gia co6 kha nang di
chuyén.

Vi vdy, ching tdi can chuyén nhiing hanh
ddng clia con ngudi nay thanh ma dé tac
nhan do ching tdi tao ra cé thé hi€u hanh
dong gia theo cach tuang tu. Chung t6i mudn
state_size ch(ra tat ca cac bién dau vao ma
ching téi can tac nhan cua minh xem xét
trudc khi thuc hién mot hanh dong. & day,
chiing t&i mudn tac nhan clia chdng toi cd thé
"xem" cac diém di liéu chinh cla thi trudng
(gid ma clra, gid cao nhat, gia thap nhat, gia
déng ctra va khdi lugng giao dich hang ngay)
trong 50 ngay qua, cling nhu' mot vai diém
dit liéu khac nhu s du tai khoan, cac vi thé
mad hién tai va Igi nhuan hién tai.



Chung t6i mudn tac nhan cla chuing toi
cho mdi budc thdi gian xem xét hanh ddng
gid dan dén gia hién tai, cling nhu trang thai
danh muc dau tu dé dua ra quyét dinh sang
sudt cho hanh dong ti€p theo. Néi vé hanh
dong, tac nhan cua chung t6i sé co
action_space sé bao gom ba kha nang:
mua, ban hodc gilr trong budc thGi gian
hién tai.

Nhung diéu nay khdng du dé biét sd
lugng Bitcoin d& mua hodc ban mdi an. Vi
vay, ching t6i sé can tao mot khong gian
hanh dong cé sb lugng loai hanh dong (mua,
ban va gil) riéng biét, cling nhu’ mét phd lién
tuc cac s tién d€ mua / ban (0-100% s6 du
tai khoan / quy mo vi thé tuong (rng).

Diéu cudi cung can xem xét trudc khi
trién khai mdi trudng 1a phan thudng. Ching
tdi mudn thdc day Igi nhuén dai han, vi vay
ddi v8i mdi budc, ching tdi sé& tinh todn
chénh léch s6 du tai khoan gilta budc trudc
do6 va budc hién tai. Ching tdi mudn rang tac

NGHIEN CllU = TRAD BDI < < <

nhan cla ching téi cé thé duy tri s& du’ cao
han trong thdi gian 1au han, thay vi muc tiéu
nhanh chong kiém dugc tién bang cach sur
dung cac chién lugc khdng bén virng.

O mbi budc, tdc nhan cla ching toi sé
chon va thuc hién hanh dong mua, ban hoac
gilr, tinh todn phan thudng va tra lai [an quan
sat ti€p theo. Ngoai ra, chlng toi cd thé tinh
toan phan thudng, bang cach trir di gia tri
rong cua budc trudc va budc hién tai.

3.2. Chuén héa dir liéu

Chdng t6i c6 dir liéu cla gid ca Bitcoin
trén yahoofinace va tham khao trén san giao
dich tién dién tir Binance — san uy tin va Ién
nhat thé gidi vé Crypto. Chung t6i thu thap
dir liéu theo gid, theo ngay, theo tuan va
theo thang. Nhitng khung I8n gilp chung t6i
c6 thé theo ddi dugc chu ki va xu thé dai han
cla gid ca, nhitng khung nhé nhu ngay va
gid gilp ta biét rd nhiing bi€én ddng ngan
han.

C+
Date
2016-01-01
2016-01-02
2016-01-03
2016-01-04

2016-01-05

2022-07-08
2022-07-09
2022-07-10
2022-07-11

2022-07-12

Open

430.721008
434.622009
433.578003
430.061005

433.069000

21637.154297
21716.828125
21591.080078
20856.353516

19970.474609

2385 rows x 7 columns

High

436.246002
436.062012
433.743011
434.516598

434 182007

22314941406
21877.138672
21591.080078
20856.353516

20043.445312

Low

427 515015

431.869995

424 705994

429.0840132

429675995

21257.453125

21445.957031

20727.123047

19924 539062

19308.531250

Close

NaN

0670676

0.662162

0684015

0.669879

0.679922

0.664373

0.623691

0.610473

0.625955

Adj Close

434.334015
433437988
430.010986
433.091003

431.959991

21731.117188
21592.207031
20860.449219
19970.556641

159325.914062

Volume

36278900

30096600

39633800

38477200

34522600

49899834488

29641127858

26688807249

24150249025

25810220018

Hinh 2. DT liéu vé gia ca cla Bitcoin tir ngay 1-1-2016 dén 12-7-2022 bao gdém gia ma cura,
gia cao nhat, gia thap nhat va khdi lugng giao dich
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Hinh 3. Biéu dd gia ca Bitcoin theo khung 1 gi¥ (ngudn: https://www.binance.me/)
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Hinh 4. Biéu db gia ca Bitcoin theo khung 1 ngay (ngudn: https://www.binance.me/)
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Hinh 6. Biéu db gia ca Bitcoin theo khung 1 thang (ngudn: https://www.binance.me/)

Biu dd gid ca tir khung tudn trd 1én ta  nhung thuc chét & dang gidam trong modt
c6 thé thdy dugc tinh chu ki cta gid Bicoin  chu ki I6n: ddy cla ngay hdm nay cd thé 1a
cling nhu xu thé va bién dong dai han cita dinh cla ngay mai. Tuy nhién néu dau tu
nd. O cac khung nhd hon nhu khung ngdy ngén han ta can dén cac khung thdi gian
hay khung gid dbi khi ta nhin thdy gid ting  ngan han.
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Ching ta biét réng, dir liéu chudi thdi Chlng ta c6 thé giai quyét van dé nay
gian khéng dimng, diéu [‘éy c6 nghia la mé bang cach st dung cac ky thuét bién ddi va
hinh hoc may khoé ¢ thé du doan xu hudng
giam néu né dugc hoc trén dir liéu xu hudng
tang trong khi dao tao.

sai phan dé chuyén d6i dif liéu ctia minh sang
dang phéan phéi chuén.

=0 |

“380 |

%00 WO 1%0c0 2000 25000

Hinh 7. Sai phan cua chudi gia dong clra theo khung ngay
Két qua trong kha thd vi va co vé nhu xu hudng thi giac da bi loai bd. Tuy nhién, dit liéu
van ¢6 tinh thdi vu rd rang. Ching ta cd thé c6 géng loai bo diéu dé bang cach &y logarit &
moi budc thdi gian trude khi so sénh dif liéu cua ching ta.

a4

a03 4

2000 w0000 12020 20000 25008

Hinh 8. Logarit ctia chudi gid déng ctra theo khung ngay
T i




3.3. Chi bao ky thuat

Ta c6 5 chi bdo quan trong: SMA,
Bollinger Bands, Parabolic SAR, MACD va RSI.
Thong thudng, cac chi bao ky thuat dugc sur
dung cho mot s6 loai phan tich ky thuat,
nhung ching t6i sé goi day la “Ky thuat tinh
nang” vi ching t6i sé cd gdng chi trich xuat
cac chi bao tudgng quan it nhat tr mét 16, sau
do chung t6i sé chudn héa ching véi ki thuét
va moi thr sé dugc cung cap cho tac nhan
hoc tang cudng cla chung toi.

D& chon céc chi bdo ky thudt ma ching
t6i s€ si dung, chung toi sé so sanh maGi
tudng quan cla tat cad 42 chi bao ky thuat
(tai thdi diém viét bai) trong thu vién ta.
Cach don gian nhat la si dung thu vién
pandas va seaborn® d& tim mdi tuong quan
gilra ting chi bdo cung loai (xu hudng, bién
dong, khoi lugng, dong lugng, nhitng chi bao
khac). Sau do, ching tbi s€ chi chon cac chi
s6 it tuong quan nhét tir mdi loai. B&ng cach
nay, ching ta c6 thé nhan dugc nhiéu Igi ich
nhat co thé tir cac chi bdo ky thudt ndy ma
khong lam ting qua nhiéu nhiéu cho kich
thudce trang thai clia ching ta.

3.3.1. Méi tuong quan gida cac chi bao
ki thuat

M6t trong nhitng cich nhanh nhat dé
nang cao mo hinh hoc may la xac dinh va
giam bét cac tinh nang cua tap dir liéu co
tudng quan cao. Cac tinh nang nay tao thém
nhiéu 13m gidm dé chinh xac cho md hinh cta
chung t6i, do dé khién viéc dat dugc két qua
mong muon khd khan han.

Khi hai d&c diém déc 1ap cé mdi quan hé
chdt ché, ching dugc coi la tuong quan

* Thu vién dir liéu trong ngén ngit ldp trinh Python.

NGHIEN CliU = TRAD DI < < <

duagng hodc am. Chang toi khuyén nghi rang
nén tranh cac bién cd tuong quan cao khi
phat tri€n md hinh vi ching ¢ thé lam sai
léch két qua dau ra. Néu co hai bién doc lap
dai dién cho cuing mét su kién, nd cd thé gay
ra “nhiéu” hodc khong chinh xac trong md
hinh. Cac mo6 hinh chi dua vao thong tin bén
ngoai dé tao ra dau ra hitu ich va c6 cac bién
cdng tuyén (tuong quan) cb thé lam ting su
thay d6i & it nhat mot trong cac dau ra hoi
quy. Diéu nay gay khd khan cho viéc xac dinh
bién nao thuc su anh hudng dén bién phu
thudc, gay khd khan cho viéc danh gia muc
d6 hitu ich ctia mo hinh.

3.3.2. Chi bdo xu huong

Phan I6n nhat cia toan bo cac chi s6
trong thu vién ta la cac chi bdo xu huéng,
tdng céng cd 14 chi s8 dudgc dua ra.
Tat nhién, cac chi bao xu hudng cho ching
ta biét thi trudng dang di chuyén theo
hudng nao, néu cé6 mot xu hudng nao do.
(xem hinh 9)

3.3.3. Cdc chi s6 bién dong

Nhém chi s6 thr hai la 5 chi s6 bién
dong. Bd la mot dang chi bao ky thuat dac
biét, do luGng muirc d6 ma mot tai san di léch
khoi gid tri dinh hudng trung binh cia né.
Diéu nay nghe cé vé phudc tap nhung né kha
dan gian: Khi mot tai san cé do bién dong
cao, nd sé di léch xa so vGi hudng trung binh
cta nd. Vi du, mot tran déng dat coé do bién
dong cao so vd@i diéu kién thdgi tiét binh
thudng. Rat gidng vdi cac chi bdo xu hudng,
t6i da tao mét chlc ndng ma ching toi sé€ sur
dung dé€ nhan Ban dd nhiét cua céc chi s6
bién dong: (xem hinh 10)
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trend_macd
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Hinh 9. Tuong quan gilra cac chi bdo xu huéng

Trudc khi tinh toan ban d6 nhiét do
bién dong, cé 5 chi s0, két qua la chdng ta
thay sb lugng cac chi s6 giobng nhau. bay
la nhitng két qua tuyét vai, cé nghia la tat
ca cac chi s6 cta chung t6i dudc tinh toan

iy e

quan véi nhau.
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bdng cach st dung cac ky thuat khac nhau
cung cdp cho ching tdi cac diéc diém
khong tudng quan. Diéu nay cé nghia la
khong cé chi bao bién déng nao tudng
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Hinh 10. Tucng quan gitfa cac chi bao bién dong

3.3.4. Chi bdo khdi luong giao dich

Khoi lugng cho ching ta thay s6 lugng
c6 phiéu ching khodn dd dudc giao dich
trong moét khoang thdgi gian nhat dinh. Chi
bdo khoi lugng la cac cong thirc toan hoc
don gian dudc trinh bay truc quan trong
hau hét cac nén tang giao dich dugc sur
dung phd bién.

Trudc khi tinh todn ban d6 nhiét, con lai
7 chi s6 khdng tucng quan trén téng s& 9 chi
sO6. Diéu nay cd nghia la chi c6 22% tat ca
cac chi bdo khdi lugng la tudgng quan. D4 la
mot két qua an tugng, ngay ca bay giG ching
ta c6 thé thdy rdng ching ta cé thé giam
ngudng nhung s6 lugng cac chi bao sé gilr
nguyén vi chdng khong cé mdi lién hé chat
ché vaéi nhau.

Thbngﬁnskéhoahocméngké
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Hinh 11. Tuong quan giifa cac chi bao khéi lugng giao dich

3.3.5. Chi bdo dong luong

Cac chi bao dong lugng cho thdy su
chuyén ddng cua gid theo thdi gian va muc
dd manh mé cla nhitng chuyén ddng dd, bat
k& hudng gid dang di chuyén. Ngudi ta noi
rang cac chi bdo dong lugng ciing dac biét
hitu ich vi ching gilp cac nha giao dich va
nha phan tich nhdn ra cic diém ma thi

6ng tin
P g e

trudng cd thé dao chiéu. Ching tdi thém cac
chi s6 nay véi chic néng sau: (xem hinh 12)

Trudc khi tinh toan ban do nhiét, c6 11
chi s6, sau khi bd nhitng chi s6 tuong quan,
chi con lai 4 trong s6 do. biéu nay c6 nghia la
64% cua tat ca cac chi bao dong lugng co
tuong quan, diéu nay cd nghia la cac chi bao
dong lugng cd tuang quan nhat.
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Hinh 12. Tudng quan giifa cac chi bdo dong lugng
3.3.6. Cac chi s6 khdc

Hang loat chi bdo cudi cung la Lgi nhuan hang ngay (DR), Lgi nhuan nhat ky hang ngay
(DLR), Lgi nhuan tich Ity (CR).
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Hinh 13. Tudng quan gilfa cac chi bao khac
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Khéng c6 gi nhiéu dé ndi vé diéu nay, vi
chi ¢ 3 chi bdo, mét trong s6 dé cé6 maGi
tuong quan cao.

3.4. Dao tao va kiém tra

Chung t6i da dao tao mo hinh cho 400
nghin budc dao tao, mat khoang 55 gid. Bang
sau day hién thi phan thudng cia 1000 dau
tu trong dir liéu kiém tra:

net_worth: 982 1821.943086726

Kinh nghiém dugc rdt ra tur thd nghiém
nay: Nhiéu chi bao ky thuat hon khong cé
nghia la chdng ludén mang lai cho ching toi
hiéu suat toét hon clua Bot giao dich RL
Bitcoin, diéu nay la do hau hét cac chi bao
déu bi tré va ching gay thém qud nhiéu
nhiéu cho qua trinh dao tao trén tap di liéu.

775 163

net_worth: 9829 1888.2091188343238 155
net_worth: 998 1855.8594999448595 127

net_worth: 291 1898.
net_worth: 992 lad4a.

573435888348 141
6831848962757 132

net_worth: 9932 1885.2877122811%a5 181
net_worth: 994 984.15218062084862 145
net_worth: 995 1842.7188459843356 148
net_worth: 996 1189.7548199859957 169
net_worth: 997 985.424493888857 156
net_worth: 9935 1814.2064386818625 149
net_worth: 999 1836.363387283938 163

average 1888 episocdes agent net_worth:

4. Két luan
Trong bai bao nay ching toi nghién cru
sir dung thuat todn hoc tang cudng — mot

thuat todn dic thu trong tri tué nhan tao dé

huan luyén mét robot (tac nhan) dau tu. Tac
nhan sé hoc hoi cac chi bao va dir liéu trong
qua kh(r dé dua ra cac quyét dinh t6i uu (cuc
dai hdéa Igi nhuan). Mdi quyét dinh cla tac

nhéan 1a viéc xac dinh mdt thdi diém ding dé

cuc dai Igi nhuan. D{I liéu ching t6i thu dugc
6 nhiéu khung thdi gian khac nhau va ching
tdi st dung khung gi& dé huan luyén va dau
tu ngdn han. Cac két qua thu dugc kha kha
quan nhung do thi truGng mang tinh bién
dong rat cao, viéc thu dugc Igi nhuén trong
thai ki nay khong co nghia la sé cd Igi nhuan
trong cac thdi ki khac.
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