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TOM TAT NOI DUNG PO AN

Nhitng nam tré lai dy thi trudng chimg khoan di c6 nhiéu bién dong. Tur
mot thi trudng vo ciing néng voi rat nhidu ngudi d6 x6 vao mua c¢d phiéu rdi tre
thanh thi truong am dam nhét. DA c6 rat nhiéu nha dau tu d6 tién vao tuy nhién
vbn kién thirc ctia ho vé nhimg mi ¢ phiéu, cach phén tich va cach dau tu 13
chua di. Cing vé6i su phat trién ciia khoa hoc va cong nghé di co rat nhiéu phan
mém va cong cu hd trg dé gitip moi ngudi c6 nhiéu goc nhin vé thi truong chimg
khoan. Vi vay, nham gitp cho cac nha dau tu c¢6 thém mot cai nhin danh gia so
bd vé bién dong gia ca cia thi trudng chimg khoan Viét Nam va 4p dung nhiing
kién thirc va cong nghé di tim hiéu em di quyét dinh nghién ciru va thyc hién dé
tai "Ap dung mo hinh hoc mdy xdy dung tng dung du doan ching khoan Viét

"

Nam".

Dé tai sir dung chil yéu ngudn dit liéu trong vai nim trd lai ddy qua mé hinh
huén luyén st dung thuat toan B nhé dai - ngén han (LSTM) dé danh gia va du
doan gia c6 phiéu trong 3 ngdy t6i. Phin mém duogc xay dung dé sir dung trén hé
diéu hanh Android. Str dung Python, Kotlin va mot sé thu vién, tng dung khac
dé lap trinh nén phan mém.

Két qua sau cung dat duoc cta dé tai nay 13 hoan thanh mot phin mém hoan
chinh gitp cho nguoi dung c6 thé tham khao thém dé quyét dinh dau tu va mua
ban c6 phiéu.

Nbi dung ctia dd 4n bao gdm nhimng chuong sau:

Chuong 1 trinh bay vé gidi thiéu dé tai, dat van dé cling nhu cac giai phap
dang tOn tai trong cudc séng. Bén canh d6 & trong chuong s& ndi vé nhing tim
hiéu vé bai toan dy doan gia ching khoan, nhimg kho khin dang ton tai va nhitng
phuong phap da c6 dé giai quyét bai toan ndy. Trong chuwong 1 ciing trinh bay co
so 1y thuyét vé chimg khoan, bd nhé dai ngin han LSTM va céc cong nghé duoc
str dung trong dé tai

Chuong 2 s& trinh bay vé viéc ldy dir liéu chimg khoan Viét Nam bang
Vnstock, sir dung thuét toan hoc may LSTM, xay dung md hinh, huén luyén moé
hinh va dénh gia mé hinh dé cho ra két qua chinh xac nhét

Chuong 3 trinh bay vé viéc phan tich thiét ké va trién khai hé thong. Phan
phan tich bao gém phén tich chirc ning, cac Use Case va dic ta cua chung. Phan
thiét ké bao gdm so dd 16p, co s dit lidu va téng quan vé hé théng vat 1y. Cudi
cung 1a trinh bay san phdm bao gdm hudéng dan cai dit, demo phan mém, cac
man hinh c¢6 trong phan mém.

1X
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CHUONG 1. TIM HIEU VE BAI TOAN DU POAN GIA CHUNG
KHOAN VIET NAM

1.1 Dt van dé

Hién tai thi truong ching khoan da am dam hon so véi vai nam vé trude.
Trong thoi diém Covid 19, tinh hinh kinh té di xudng, ngudi dan khong duoc ra
khoi nha nén d6 1a thoi diém c6 nhiéu ngudi im dén chimg khoan nhu mot hinh
thirc tao ra ngudn thu nhap. Tuy nhién ho lai chay theo nhimng 161 moi, gidi thiéu,
phan tich ciia ngudi khac ma khong cé nhiéu kién thirc vé chimg khoan dan dén
ngudi duoc cling nhiéu nhung chu yéu 13 ngudi thua. VAy nén em di nghién ctru
va phat trién nén phan mém du doan gia ching khoan Viét Nam nhiam giup cho
ngudi ding c¢6 mot cach nhin tom tat vé thi truong, vé bién dong gia ca cla cac
cb phiéu. Gia c6 phiéu bién dong theo thdi gian nén qua sy tim hiéu em da chon
xay dung phan mém du doan dua trén mo hinh B6 nh¢ dai - ngin han (LSTM)
nham huén luyén dé du doan gia co phiéu ngay tiép theo dya vao gia trudc do.

Dé c6 thé xay dung duoc hé thdng can c6 kién thic co ban vé ching khoan
nhu thé nao 1 gia mo cira, gia dong cira, gia cao nhét, gia thip nhat, khdi luong
giao dich,... Dbi v6i viéc xay dung hé thdng thi can c6 kién thirc vé l4p trinh, vé
cac ngdn ngir v6i cac chirc nang nhu: Python dung dé xay dung model, Kotlin dé
xay dung phan mém chay ¢ nén tang Android. Cac thu vién dung trong viéc lay
data, tao model, huin luyén model va tryc quan hoa dir liéu nhu: vnstock,
matplotlib, keras, tensorflow,...

1.2 Ngir canh cua bai toan va bai toan Time Series Forecasting

Bai toan xay dung phan mém du doan gia c6 phiéu duogc dit trong bdi canh
phirc tap cua thi truong tai chinh va dau tu. Dy 1a mot du 4n quan trong nham
cung cap cho cac nha dau tu mot céng cy manh mé dé dua ra quyét dinh dau tu
thong minh. Dy an nay bao gom viéc thu thap va xu ly dir liu tai chinh, nhu gia
cb phiéu lich sir, théng tin vé cong ty, chi sb kinh té, va cac yéu té thi trudong
khac.

Phan mém sir dung cac mo hinh du doan, c6 thé 1a mé hinh hoc may, hoc
sau hodc théng ké, dé du doan gia cd phiéu trong twong lai. Didu nay doi hoi su
lya chon, xay dung va dao tao mo hinh phu hop, cling nhu viéc lién tuc cap nhat
dir liéu dé duy tri tinh chinh xac cua du doan.

Ngoai ra, phan mém can c6 giao dién than thién dé nguoi st dung co thé
tuong tac voi hé thong, nhap thong tin, va nhén két qua dy doan. Chinh sach va
quy dinh trong linh vyc tai chinh cling can duoc tuan tha, va phan mém can cung
cap thong tin lién quan dén i ro dau tu.

Hién tai cling d c6 rat nhiéu phan mém lién quan dén chimg khoan nhung
chi lam v& phan phan tich, hién thi s6 liéu hogc 1a lam dy doan gia cac ma chimg
khoan nhung chu yéu la ma ching khoan nu¢ce ngoai.

Tét ca nhimg yéu t6 nay két hop lai tao ra mot bai toan phuc tap yéu cau
hiéu biét sau vé tai chinh, khoa hoc dir liéu, va cong nghé phan mém. Muc tiéu

1
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ctia phin mém nay 1a hd tro ngudi st dung dua ra quyét dinh du tu thong minh
trong moi truong dau tu ching khoan Viét Nam diy bién dong va khong chac
chan.

Dir liéu su dung va tryc quan hoa dir liéu trong h¢ théng duoc co su thay
d6i theo ngay nén kiéu dir liéu Time Series s& duogc sir dung ¢ trong dé tai nay.
Kiéu dir liéu Time Series gitp nguoi dung hiéu 16 hon vé xu hudng cia cac mirc
gi4 c¢6 phiéu khac nhau, viéc phan tich chudi thoi gian ciing thuong duge cac nha
giao dich ching khoan sir dung. Dic biét hitu ich 1a cac biéu d6 chudi thoi gian,
giip cac nha phan tich va nha giao dich ching khoan hiéu dugc xu hudng va
hudng di ctia mot gia c¢d phiéu cu thé [1].

= Apple Inc, Hoa Ky, D, NASDAQ
0] H L C

D
Investing.com

Hinh 1.1 Biéu dé gid chirng khodn
O trén 1a vi du vé dir liéu gia déng cira cd phiéu cia Apple voi dit lidu
thay d6i theo thoi gian tir trai sang phai. Sy chénh léch vé gia va tang giam duoc
thé hién qua viéc 1én xudng cia biéu d6 tir d6 gitp cho nha dau tu c¢6 cai nhin vé
gia ca ciia ma co phiéu do, hd tro ngudi dung ra quyét dinh trong viée dau tu vao
ma ¢ phiéu.
1.3 Céc giai phap hién tai va han ché

Hién nay, trong linh vuc du doan gia ching khoan da c6 nhiéu giai phap vo
cung da dang. Chi bao ky thuat 1 mot phuong phap phd bién trong viéc phan tich
ky thuat cua chung khoan. Mot sb chi bao nhu RSI, MACD,... Chi s6 strc manh
tuong d6i RSI dung dé do ludng mirc d6 thay doi gia c6 phiéu so voi bién dong
gia trong qua khtr bang cach so sanh s6 ngdy ting diém voi s6 ngiy giam diém.
Chi bao MACD gitip cung cép cic bién dong cia thi trudng, hd trg nha dau tu
ching khoén xac dinh tin hi€éu mua ban cua thi truong. Bén canh cic phuong
phap vé mat k¥ thuat thi c6 cac phuong phap six dung phan tich co ban tap trung
vao suc khoée tai chinh cua cac cong ty phat hanh ¢6 phiéu. N6 xem xet cac yeu
t6 nhu loi nhuan, doanh thu, va co ciu von dé dua ra du doan vé gia cd phleu.
Ngoai ra sy bién dong vé gia ca ciia co phiéu con duge dy doan qua tin tic vé
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cac cong ty phat hanh ma c¢6 phiéu va cac thong tin khac lién quan. Cac giai phap
trén déu co thé str dung thong qua cic phan mém da duoc 1ap trinh sin, cac biéu
dd va sd liéu di dugc truc quan hod gitip cho ngudi dung rat ngin thoi gian phan
tich. Cac thuat toan dé xir Iy ngén ngit tu nhién duoc 14y qua cac bai bao ciing di
c6 gitp cho con ngudi ting ning suat ciing nhu hiéu quéa cong viéc phan tich dir
liéu, thay vi phai phan tich thii cong thi d3 c6 may lam giup phan do.

Mic du cac giai phap dé du doan ching khoan d3 xuét hién nhiéu tuy nhién
thi truong ching khoan 12 mot moi truong bién dong, va khong phai lic nao ciing
tuan theo cac mo hinh ¢ dién. Pidu nay 1am cho du doan tré nén khé khin va
khong chic chan. Cac tin tirc va su kién toan cau co thé anh huong dang ké dén
thi trudng chimg khoan, nhung chung thuong khong nam trong pham vi du doan
ctia cac mo hinh truyén thdng. Cé nhiing tin tirc d6 xac thuc khong cao nhung co
thé 1am anh hudng dén quyét dinh mua ban ¢6 phiéu cta nha dau tu. Bén canh
d6, su bién dong khong chi xuat phat tir chinh tai san chimg khoan, ma con tir cac
thi truong phai sinh va cac san pham tai chinh phirc tap khéc.

1.4 Nhirng kho khin ciia viéc di don gia c6 phiéu

Vén dé thir nhat cAn néi téi d6 1a vé dit liéu ching khoan. Dé du doan gia
chimg khoan ctia ngay hom sau thi can c6 gia cta nhitng ngdy trude d6 nén tap
dir liéu vé thong tin cta cac ma ching khoan 13 vo cing quan trong. Dir liéu
chinh xéc thi viéc du doan gia mdi co thé chinh xac duogc. Hién nay co rat nhiéu
trang web cung cdp thong tin vé cac ma chimg khoan tuy nhién ngudn dir liéu
néu chi xtr Iy va liy bang tay thi rit mat thoi gian. Bén canh d6 do chinh xac ciia
dir liéu ciing anh hudng dén két qua ctia hé thong. Vay nén can co ki thuat xur Iy
dé c6 thé léiy duoc dir liéu mot cach dﬁy du va chinh xdc nham gidm rui ro cho
viéc dau tu sau nay.

Van dé tht hai ciia viéc du doan gia chimg khoan d6 1a sy bién dong kinh té
cta thi truong. Thi trudng chimg khoan c6 thé thay d6i nhanh chong va kho du
doan dugc. Diéu nay khién cho viéc xir Iy thong tin phai chay theo thoi gian thuc
va sat véi thuc té. Luong thong tin d6 khong ngimg thay doi lién tuc nén can co
cac phuong phap danh gia vé su thay doi nham cap nhat thong tin dy doan hoic
can co6 giai phap dé giai quyét van dé do.

Van dé tiép theo 1a van d& quan 1y rui ro cua viée dau tu. Mic du viée dau
tir 14 c6 thé sinh 101 va co thé gay ra thua 15, tuy nhién nham théng ké dugc muc
rti ro 13 bao nhiéu ciing nhu quan 1y viéc dau tu ciia ngudi dung thi cin c¢6 chic
ning nham han ché rai ro nhiéu nhét cé thé. Xay dung 1én mot chirc ning co thé
danh gia duoc ti suit loi nhuén la bao nhiéu, kha nang sinh 101 1a bao nhiéu ciing
nhu quan 1y ngudn dau tu dé nguoi diing biét dugce ban than di dau tu bao nhiéu,
161 hay 15 ra sao.

1.5 Muc tiéu va dinh hwéng gidi phap
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Muc tiéu cua dé tai nay 1a gitp cho ngudi dung va nha dau tu ¢6 thém mot
goc nhin khac vé gia ca clia cdc ma ching khoan & trén thi truong nham t6i wu
hoa lgi nhuan, giam thiéu rii ro cho cic nha dau tu. Sau khi tim hiéu vé cac giai
phap hién tai cho viéc du doan chung khoan, xac dinh hudng giai quyét cho
nhimg han ché cua céc giai phap d6. Pé ddi phé véi tac dong cia thong tin toan
cau va tin tirc, viée tich hop cac thuat toan xir Iy ngdn ngir ty nhién dé phan tich
va hiéu cac tin tirc va bai bao trd thanh mot giai phap quan trong. Rui ro vé viée
dau tu 1a diéu c6 thé xdy ra, vi vay viéc ap dung chién lugc quan 1y rili ro mot
cach thong minh. Mot giai phap quan trong d6 1a két hop giita cach phan tich k§
thuat, phan tich truyén thdng va mé hinh hoc may. Két hop cac phén tich co ban
v6i du doan dya trén mo hinh hoc may c6 thé gitip cai thién sy chinh x4c cia du
doan. Phan tich co ban gitip hiéu sau vé stc khoe tai chinh ctia cong ty, trong khi
m6 hinh hoc may c6 thé xir Iy thong tin lich sir va thoi gian thuc.

1.6 Pong gop cia dé tai

Pé tai ndy c6 nhimg dong goép chinh nhu sau:

- Pé tai dua ra cac khao sat vé thi truong ching khoan hién tai cua Viét
Nam ciling nhu cac cong nghé dang dugc st dung trong viéc du doan gia
chirng khoan

- D@ tai ndy dong gdp vao viée cai thién kha ning dy doan gia ching khoan
o thi truong Viét Nam b:;ing viéc ap dung mod hinh hoc may. Bﬁng viéc s
dung mo6 hinh LSTM, dé tai cung cdp mot phuong phép tién tién dé phan
tich va du doan bién dong gia c6 phiéu

- Mot phan quan trong ctia dong gop 1a kha niang két hop dir liéu lich sir véi
phan tich co ban. Bang cach két hop thong tin vé sirc khoe tai chinh cta
céc cong ty voi kha ning duy doan tir mo hinh hoc mdy, dé tai ndy cung
cAp mot cach tiép can toan dién dé dua ra quyét dinh dau tu

- Pé tai khong chi tap trung vao viéc nghién ctru ma con xay dung mot tng
dung thuc té dé ap dung kién thirc va cong cu thu duge. Piéu nay cé thé
hd tro cac nha dau tu va nguoi giao dich trong quyét dinh giao dich hang
ngay va quan ly rui ro

- Pé tai nay dong gdp vao viée phat trién nghién ctru vé ching khoan va
cong nghé tai Viét Nam. N6 thé hién su phat trién trong vi¢c ap dung mo
hinh hoc may trong linh vuc tai chinh va thic day sy hiéu biét vé thi
truong chung khoan trong nudce

Hinh 1.2: So do tong quan ldy dit liéu va xdy dung mé hinh

1.7 Co s6 mang no-ron nhan tao
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1.7.1 Kién triic mang no-ron nhan tao

Mang no ron nhan tao (Artificial Neural Network — ANN) 1a mo6 hinh xtur 1y
thong tin dugc mo phong dua trén hoat dong cua hé¢ théng than kinh cua sinh vét,
bao gdm sb lugng 16n cac no-ron duge gin két dé xir 1y thong tin. ANN hoat
dong giéng nhu bd ndo cua con nguoi, dugce hoc bdi kinh nghiém (thong qua viéc
huén luyén), luu gitt cac tri thirc sau d6 str dung cac tri thire d6 trong viéc du
doan cac dir liéu chua biét [1].

Mot mang no-ron bao gdm nhiéu nit ndi v6i nhau, mé phong mang no-ron
than kinh cta ndo ngudi. Mang no-ron nhan tao bao gdm ba thanh phan co ban:
mo hinh ciia no-ron, cau tric va su lién két giira cac no-ron. Trong mot sd trudng
hop, mang no-ron nhan tao 1a mgt hé théng thich ng, tu thay ddi cAu trac cua
minh dya trén cic thong tin bén ngoai hay bén trong chay qua mang trong qua
trinh hoc.

Hidden
Input
Output

Hinh 1.3 : Mang no ron nhdn tao[8]

Kién trac chung ctia mot ANN gdm 3 thanh phan d6 1a 16p dau vao, 16p an
va 16p dau ra.

Dit lidu tir thé gidi bén ngoai s& di vio mang no-ron nhén tao qua 16p dau
vao. Cac nut dau vao xu 1y, phan tich, phan loai dir liéu sau d6 chuyén sang 16p
tiép theo.

Lop an gém cac no-ron, nhan ditb liébu dau vao tir cic no-ron & 16p trude
d6 va chuyén d6i cac dit liéu nay cho cac 16p xtr 1y tiép theo. Trong mdt mang
ANN ¢ thé c6 nhiéu 16p an.

Nguyén Vin Nghia — B19DCCN469



Po an tbt nghi¢p dai hoc CHUONG
1: TIM HIEU BAI TOAN

Lé6p dau ra cho két qua cudi cung sau khi mang no-ron xir Iy dir liéu. Lép
nay c6 thé c6 mot hoic nhiéu nit nham cho ra két qua cia mot hodc nhiéu thudc
tinh sau khi xtr 1y.

Loi thé 16n nhét cua cac mang ANN la kha nang duoc st dung nhu mdt co
ché xdp xi ham tuy ¥ ma “hoc” dugc tir cac dit liéu quan sat. Tuy nhién, st dung
chung khong don gian nhu vay can hiéu biét mot sd cac dic tinh va kinh nghiém
khi thiét ké mot mang no-ron ANN:

e Chon md hinh: Piéu nay phu thudc vao cach trinh bay dit liéu va cac (g
dung. M6 hinh qua phtic tap c6 xu huéng dan dén nhiing thach thirc
trong qua trinh hoc.

e Cau tric va su lién két giira cac no-ron

e Thuit toan hoc: C6 hai vin dé can hoc d6i véi mdi mang ANN, do 1a hoc
tham s6 ctia mo hinh (parameter learning) va hoc cdu trac (structure
learning). Hoc tham sb 1a thay ddi trong sb cuia cac lién két giita cac
noron trong mdt mang, con hoc cau trac 1a viéc diéu chinh ciu trac mang
bang viéc thay d6i sd 10p an, s6 no-ron mdi 16p va cach lién két giita
chung. Hai van d& nay c6 thé duogc thuc hién dong thoi hodc tach biét.

Néu cac mo hinh, ham chi phi va thuat todn hoc duogc lya chon mét cach
thich hop, thi mang ANN s& cho két qua ¢ thé v cuing manh mé va hiéu qua.

1.7.2 Hoat dong ctia mang no-ron nhan tao

X '( :: .
Ham truyén

N 'y TSNS

Diura
. : Hamtdng
A —H ::: ) by
Piuviao  Trong sb lidnkét Nguong

Hinh 1.4 : So' d6 hoat dong mang no ron nhdn tgo

Pau vao: Mdi thong tin dau vao twong tmg véi 1 dic trung cua dit lidu. Vi
du nhu trong tng dung ctia ngan hang xem xét ¢6 chip nhan cho khach hang vay
tién hay khong thi mdi thong tin dau vao 1a mot thudc tinh cua khach hang nhu
thu nhap, nghé nghiép, tudi, sé con,...

Pau ra: Két qua cia mot mang ANN 1a mot giai phap cho mot vén dé, vi du
nhu véi bai toan xem xét chdp nhan cho khach hang vay tién hay khong thi dau
ra 1a ¢6 hoac khong.

Trong s lién két : Pay 1a thanh phan rat quan trong ctia mot ANN, né thé
hién mtc do quan trong, dd manh cua dir li¢u dau vao ddi vai qué trinh xtr ly
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thong tin chuyén d6i dir liéu tir 16p nay sang 16p khac. Qua trinh hoc ciia ANN
thuc ra 1a qua trinh diéu chinh céc trong s6 lién két cua cac dir liéu dau vao dé co
duge két qua mong mudn.

Ham tong: Ham tong ding dé tinh tong trong sd cia tat ca cac gia tri dau
vao duoc dua vao mdi no-ron. Him té)ng ctia mot no-ron ddi véi nhidu gia tri dau
vao tinh theo cong thirc sau:

}- — 'F‘ -.IIL.II. ” .II.
el

Trong do6 : Xi 14 gié tri ctia dau vao thir i
Wi 1a gia tri trong sd thir i

Ham truyén: Ham truyén cta mot no-ron cho biét kha ning kich hoat cta
no-ron d6 con goi la kich hoat bén trong. Cic no-ron nay co thé sinh ra mot
output hoic khong trong mang ANN, néi cach khac rang c6 thé diu ra cta 1 no-
ron c6 thé duoc chuyén dén layer tiép trong mang no-ron theo hoic khong. Mbi
quan hé giira ham tong va két qua output dugc thé hién bang ham truyén.

Viéc lya chon ham truyén co tac dong lon dén két qua dau ra cua mang
ANN. Ham truyén phi tuyén duoc st dung pho bién trong mang ANN 1a hoic
sigmoid hodc tanh.

1

) =
L+ exp(- 2)

f{z) =tanh({z) = L__ :
G

Trong d6, ham tanh 1a phién ban thay d6i ti 16 ca sigmoid , ttrc 1a khoang
gia tri ddu ra ciia ham truyén thudc khoang [-1, 1] thay vi [0,1] nén chung con goi
1a ham chuan héa.

Két qua xu ly tai cac no-ron doi khi rat 16n, vi vay ham truyén duogc su
dung dé xu 1y output ndy trude khi chuyén dén layer tiép theo. Poi khi thay vi sir
dung ham truyén thi s& str dung gia tri ngudng dé kiém soat cic dau ra cua cac
no-ron tai mot 16p ndo d6 trudce khi chuyén cac dau ra ndy dén cac 16p tiép theo.
Néu dau ra ctia mdt no-ron nao d6 nho hon ngudng thi né s& khong dugc chuyén
dén 16p tiép theo.

Mang no-ron du doan dya trén lan truyén thang 1a cac phép nhan ma tran
cung voi ham kich hoat dé thu dugc két qua dau ra. Néu dau vao x 1a vector 2
chiéu thi c6 thé tinh két qua du doan y'bang cong thirc sau:
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z,=xW,;+ b,

a, = tanh(z,)

z, =a,W, + b,

a, =§ = softmax(z;)

Trong d6, zi 1a dau vao cua 16p thir i, ai 1a dau ra cua 16p tha i sau khi ap
dung ham kich hoat. W1, b1, W2, b2 la céc thong sb can tim cia mé hinh
mang no-ron.

Huén luyén dé tim cac thong s6 cho mé hinh tuong dwong voi viée tim cac
thong s6 W1, bl, W2, b2, sao cho d6 15i ciia mé hinh dat dugc 1a thip nhat.
Pbi véi ham trung binh mii thi ding ham cross-entropy.

Néu c¢6 N dong dir liéu huén luyén, va C nhom phén 16p (trudng hop nay 1a
hai 16p nam, nir), khi d6 ham mat mat giira gia tri dy doan y"va y duoc tinh nhu
sau:

Ly,9) =— % Z Z Yailogy,

nenN el

Y nghia cong thirc trén nghia 1a: 1iy tong trén toan bo tip huin luyén va
cong don vao ham mat mat néu két qua phan 16p sai. Do di biét giita hai gia tri '
va y cang 16n thi d6 16i cang cao. Muc tiéu 1a toi thiéu hoa ham 15i nay. C6 thé
st dung phuong phéap suy giam d6 doc dé tdi tiéu hoa ham 18i. C6 hai loai thuat
toan suy giam d6 doc, mot loai voi fixed learning rate duge goi 1a suy giam do
dbc hang loat, loai con lai co learning rate thay doi theo qua trinh huan luyén
dugc goi 1a SGD (stochastic gradient descent) hay mini-batch gradient descent.

1.8 Mang no-ron hodi quy Recurrent Neural Network (RNN) va @tng dung
1.8.1 Mang no-ron hdi quy Recurrent Neural Network (RNN)

Y tudng chinh cia RNN (Recurrent Neural Network) 13 st dung chudi cac
thong tin. Trong cac mang no-ron truyén thng tit ca cac dau vao va ca dau ra la
ddc 1ap voi nhau, ckhong lién két thanh chudi v&i nhau. Nhung cac mé hinh nay
khong phu hop trong rat nhidu bai toan. Vi dy, néu mubn doén tir tiép theo c6 thé
xuét hién trong mot cau thi sé can biét cac tir trude d6 xuét hién 1an luot thé nao
RNN duoc goi 1a hdi quy béi 1& chung thyc hién cing mot tac vu cho tat ca cac
phén tir caia mot chudi voi dau ra phu thudc vao ca cac phép tinh trudc d6, RNN
c6 kha ning nhd cac thong tin duoc tinh toan trude d6 [1]. Trén Iy thuyét, RNN
c6 thé sir dung dugc thong tin ctia mot van ban rat dai, tuy nhién thuc té thi né
chi ¢6 thé nhd duge mot vai bude trude d6 ma théi. VE co ban mot mang RNN
c6 dang nhu sau:
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O OE—I Of t+1
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Hinh 1.5: Mang RNN/[6]

Mo hinh trén mé ta phép trién khai noi dung cia mot RNN. Trién khai & ddy c6 thé
hiéu don gian 1a v& ra mot mang no-ron chudi tuan tw. Vi du c6 mot cau gém 5 chir
“Pé dn tot nghiép PTIT”, thi mang no-ron dugc trién khai s& gdm 5 ting no-ron
twong tmg voi mdi chit mot tAng. Luc d6 viée tinh toan bén trong RNN dugc thuc
hién nhu sau:
- " ladiuvaota™ ~'+ibudct Vidy, " 13 mot vec-to one-hot tuong tng
véi tir thir 2 cia cau (an).

- la trang thai 4n tai budc £. N6 chinh 1a bg nhé ciia mang. * duoc tinh toan
dua trén cd céc trang thdi an phia truéc va dau vao tai budc do:

£ =M *TS) Ham f thuong 14 mot ham phi tuyén tinh nhu tang

hyperbolic (tanh) hay ReLu. Dé 1am phép toan cho phan tir 4n dau tién can

khéi tao thém * 1, thuong gia tri khoi tao duoc gén béng 0.

- " 1a d4u ra tai budc ¢. Vi du, mudn du doan tir tiép theo co thé xuat hién

trong cau thi " chinh 1a mét vec-to x4c suit cac tir trong danh sach tir vung :

o, = ofi max( s |

1.8.2 Cac ung dung cia Recurrent Neural Network (RNN)

® Mo hinh hoa ngon ngir sinh van ban

M6 hinh ngon ngir 6 thé hd tro trong viéc du doan ti 1¢ xuét hién ctia mot tir cu
thé sau chudi cac tir d3 xuat hién trude d6. Vi kha ning udc luong do tuong tu gitta
cac cau, md hinh nay con duoc tmg dung rit nhiéu trong dich may. Kha niang du
doan tir tiép theo 13 kha ning gitip cho mé hinh c6 thé tir sinh tir, cho phép may tinh
tu dong tao ra vin ban mdi tir tip mau va xac suat dau ra ctia mdi t. Tuy thudc vao
md hinh ngdn ngit ma co thé tao ra nhiéu vin ban khac nhau. Trong ciu trac mé hinh
ngdn ngit, dau vao thuong 1a mot chudi cac tir (dugc biéu dién bang vecto one-hot),
trong khi ddu ra 1a chudi cac tir dugc du doan. Trong qué trinh huan luyén mang,

9
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thuong st dung "~ v6i muc tiéu 1a dau ra tai budc thoi gian € 1a tir tiép theo cua
cau.

Tir bai toan ndy c6 thé mé rong thanh bai toan phat sinh vin ban (generating
text/generative model). M6 hinh nay cho phép phat sinh ra van ban méi dya vao
tap dit liéu huin luyén. Vi du, khi huin luyén mé hinh nay bing cic vin ban
truyén Kiéu thi c6 thé phat sinh dugc cac doan van tua truyén Kiéu. Tuy theo loai
dir liéu huan luyén s& c6 nhiéu loai tmg dung khac nhau.

* Dich may

Dich may (Machine Translation) trong tw nhu mé hinh héa ngén ngit ¢ diém
1a dau vao 1a mot chudi cac tir trong ngdn ngit ngudn (ngdn ngit can dich - vi du
1a tiéng Viét). Con dau ra s& 1a mot chudi cac tir trong ngdn ngir dich (ngdn ngir
dich - vi du 1a tiéng Anh). Piém khéac nhau ¢ day 1a dau ra chi xtr 1y sau khi da
xem xét toan bo chudi dau vao. Vi tir dich dau tién cta cau dich can phai co day
du thong tin tir dau vao can dich méi co thé suy luan dugc.

Awesome sauce
Y1 Y

Hinh 1.6: Ung dung RNN trong Dich may[9]

¢ Nhéin dang giong noi

Pua vao mdt chudi cai,c tin hiéu Am thanh c6 thé dy doan duoc chudi cac doan
nglt am di kem véi xéc suat cua chiing.

e Mbo ta hinh dnh

RNN két hop v6i Convolution Neural Net\fvorks c6 thé phat sinh ra duoc cac
doan mo ta cho anh. M6 hinh nay hoat dong bang cach tao ra nhiing cau mo ta tur
cac dac trung rut trich dugc trong birc anh.

10
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Hinh 1.7: Ung dung RNN trong mé ta hinh anh[10]
1.8.3 Huan luyén mang

Huén luyén mang no-ron hdi quy (RNN) tuong tu nhu viéc hudn luyén
mang no-ron truyén thong, nhung c6 mot s6 diéu chinh dic biét. Viéc huan luyén
nay st dung thuat toan lan truyén nguoc (backpropagation), nhung c6 mot sy
tinh chinh nhat dinh. Diém quan trong la tai moi dau ra khong chi phu thudc vao
két qua tinh todn cua budc hién tai, ma con phu thudc vao két qua tinh todn cua
cac budc trude do.

Chéng han, dé tinh gia tri tai thoi diém t = 4, can thuc hién lan truyén
nguoc qua 3 budce thoi gian trude d6 va cong don cac gradient ndy lai v6i nhau.
K§ thuat ndy dugc goi la Lan truyén nguoc theo thodi gian (Backpropagation
Through Time). Mot diém han ché ctia phuong phap nay 1a viéc 16p an khong gitr
duoc trang thai nhé lau dai va dé giai quyét né, mé hinh Long Short-Term
Memory (LSTM) di dugc phat trién.

Vi¢c gitt dugc thong tin quan trong giip LSTM trd thanh mdt lya chon
hiéu qua hon khi xtr 1y dit liéu chudi c6 d6 dai 1én va gitp cai thién kha ning hoc
ctia mo hinh trong cic nhiém vu lién quan dén ngén ngi ty nhién hoic chudi thoi
gian.

1.8.4 M6 rong mang RNN

Trong nhiing nam gén day, cac nha nghién ctru da dua ra nhiéu bién thé
RNN ngay cang tinh vi dé vuot qua nhirng han ché cia mo hinh géc:

Bidirectional RNN (RNN hai chiéu): Xay dung duwa trén ¥ tuong rang
dau ra tai thoi diém ¢ khong chi phu thudce vao cac thanh phﬁn trudc dé6 ma con
phu thudc vao céc thanh phﬁn trong tuong lai. Vi dy, khi du doan mot tur bi thiéu
trong chudi, cAn quan sat ca tir bén trai va bén phai cta tir 6. M6 hinh nay két
hop hai RNNs duogc xép chéng 1én nhau, trong do6 trang thai an duoc tinh toan
duya trén ca hai phia, tir bén trdi va bén phai cua mang.
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Hinh 1.8: Mang RNN 2 chiéu

Deep (Bidirectional) RNN: Tuong tu nhu Bidirectional RNN, nhung mo
hinh ndy bao gém nhiéu tang Bidirectional RNN tai mdi thoi diém. Diéu nay
mang lai kha nang thyc hi¢n tinh toan phuc tap hon, tuy nhién, doi hoi tap huin
luyén 16n hon.
- - 2 -

Hinh 1.9: Deep RNN

Long Short-Term Memory networks (LSTM): Mo hinh nay gitt cu
tric twong tu nhu RNNs nhung c6 cach tinh toan khac cho céc trang thai an.
Memory trong LSTM dugc biéu dién bang cells (hat nhan). N6 c¢6 kha ning nhan
va xur 1y thong tin dau vao bao gdm ca trang thai an va gia tri, quyét dinh thong
tin ndo can dugc luu gitt va thong tin nao can bi loai bo. Nho vao co ché nay, mo
hinh ndy c6 kha nang luu trir thong tin lau dai, giai quyét van dé
vanishing/exploding gradient cia RNN. D¢ tai nay sé& sir dung moé hinh LSTM va

s& duge mo ta chi tiét hon & muc 2.5
1.9 B nhé dai — ngin han Long short-term memory (LSTM)

1.9.1 Uu nhwgc diém ciia RNN va Iy do chon LSTM
LSTM 1a mdt mang cai tién cia RNN nham giai quyét van dé nhd cac bude

dai cua RNN.

Mang no-ron truyén théng khong thé luu lai dit liéu da thuc hién trude do,
day co thé coi 1a mot khuyét diém chinh ctia mang no-ron truyén théng. Vi du
mudn phén loai cac bdi canh xay ra trong mot bo phim thi can phai nhé cac tinh
hubng xay ra trudc d6 thi méi hiéu duge tinh hubng hién tai, cai ndy khong thé

1am & mang no-ron truyén théng.
12
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Mang no-ron hdi quy (Recurrent Neutron Network) sinh ra dé giai quyét
van dé nay. Mang chira cac vong lap bén trong cho phép thong tin luu lai duoc.

o

Hinh 1.10: Mang RNN

LSTM la mdt dang dac biét cia mang no-ron hoi quy, voi nhiéu bai toan thi
n6 tt hon mang tai phat thuan. Viéc ndy twong tu nhu st dung cac canh trude
ctia bo phim dé hiéu dugc canh hién thdi, nhung RNN ¢6 lam duogc diéu nay hay
khong thi con tily thude vao hoan canh. O mot sd truong hop chi can xem lai
nhiing thong tin trudc d6 thoi 1a co thé biét duoc tinh hudng hién tai va dua ra du
doan tiép theo.

b1y s
[—»_Aj= > A

SRS Sl S S

Hinh 1.11: So' d6 hoat déng mang RNN

v

\4

O trong mot s tinh hudéng budc phai sir dung nhiéu ngit canh hon dé suy
luan. Vi du, can dy doan chit cudi cung trong doan: “Téi sinh ra va 1on 1én & Viét
Nam... Téi c6 thé sir dung thanh thao tiéng Viét”. RS rang 1 cac thong tin gan
(’Toi c6 thé sir dung thanh thao tiéng”) chi cho biét dugc dang sau no sé& 1a tén
cia mot ngdn ngir ndo d6, con khong thé nao biét duoc d6 1a tiéng gi. Mubn biét
1a tiéng gi, thi can phai c6 thém ngit canh “T6i sinh ra va 16n 1én ¢ Viét Nam”
nira méi c6 thé suy luan dugc. Ro rang 1a khoang cach thong tin lic ndy co thé da
kha xa roi. Va véi khoang cach cang 16n thi RNN cang khong nhé duoc nhiéu
thong tin nira.

13
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Vé mit 1y thuyét, 16 rang 12 RNN c6 kha ning xt 1y cac phu thudc xa. Co
thé xem xét va cai dit cac tham sd sao cho khéo 1a c6 thé giai quyét dugc van dé
nay. Tuy nhién, trong thuc t& RNN c6 vé khong thé hoc dugc cac tham sb do.
Van dé nay da dugc kham pha bai Hochreiter va Bengio, et al. (1994), trong céc
bai bao ctia minh, ho da tim dugc nhitng 1y do cin ban dé giai thich tai sao RNN
khong thé hoc duogc. Vay nén mé hinh LSTM da dugc sinh ra dé giai quyét van
dé do.

1.9.2 M6 hinh, y twéng va bén trong ciia mé hinh LSTM [7]

Mang bd nhd dai-ngan (Long Short Term Memory networks), thudng
duoc goi 1a LSTM - 1a mot dang dac bi¢t cia RNN, n6 c6 kha nang hoc dugc céac
phu thuoc xa. LSTM dugc gidi thi¢u béi Hochreiter & Schmidhuber (1997), va
sau d6 dd duogc cai tién va phd bién boi rit nhidu ngudi trong nganh. Ching hoat
dong cuc ki hiéu qua trén nhiéu bai toan khac nhau nén din d3 tré nén phd bién
nhu hién nay [3].

LSTM dugc thiét ké dé tranh dugc vin dé phu thudc xa (long-term
dependency). Viéc nhd thong tin xa 1a dic tinh cta né chir khong can hudn luyén
dé lam diéu do.

Moi mang tai phat déu co dang 1a mdt chudi cac module 1ap di 1ap lai cua
mang no-ron. Vi mang RNN chuin, cic module nay co céu trac rat don gian,
thudng 1a mot tang tanh.

& ®) &)
1 1 1

r_J
A A

© ® ©
Hinh 1.12: So dé hoat déng mang LSTM

LSTM ciing c6 kién trac dang chudi nhu vay, nhung cac module trong no6 c6
cau trac khac v6i mang RNN chuan. ‘Thay vi chi c6 mot tAng mang no-ron, ching c6
4 tang tuong tac vo1 nhau mot cach rat ddc biét.
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t t t
A [ lebetll A

&) © &

Hinh 1.13: Kién triic bén trong mang LSTM

[ ] O—>>->—<

Neural Network Pointwise Vector
Layer Operation Transfer Concatenate Py

Hinh 1.14: Cac ki hiéu trong hinh vé

O so do trén, mdi mot duong mang mot véc-to tir dau ra ciia mot nat téi dau
vao ctia mot nut khac. Cac hinh trong mau hong biéu dién cac phép toan nhu
phép cong véc-to chang han, con cac 6 mau vang duoc str dung dé hoc trong céac
timg mang no-ron. Cac duong hop nhau ki hiéu viéc két hop, con cac duong ré
nhanh 4m chi noi dung ctia nd dugc sao chép va chuyén t6i cac noi khac nhau.

Phan quan trong nhét ctia md hinh LSTM 14 trang thai té bao - chinh dudng
chay thong ngang phia trén cta so do hinh v&. Trang thai té bao 1a mot dang
gidng nhu bang truyén. N6 chay xuyén sudt tat ca cac cac nut mang va chi tuong
tac tuyén tinh v&i nhau mot chit. Vi vy ma céc thong tin c¢6 thé dé dang truyén
di thong subt ma khong so bi thay doi.

Hinh 1.15: Trang thdi té bao

LSTM c6 kha ning bo di hodc thém vao cac thong tin can thiét cho trang
thai té bao, ching duoc di€u chinh can than boi cac nhém duogc goi 1a cong.

Céc cong 1a noi sang loc thong tin di qua nd, chung duoc két hop boi mot
tang mang sigmoid va mot phép nhan
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O

Hinh 1.16: Tang sigmoid

Téng sigmoid s& cho dau ra 12 mot sb trong khoang [0, 1], mo ta c6 bao
nhiéu thong tin c6 thé dugc thong qua. Véi dau ra cua tang nay 13 0 thi c6 nghia
1a khong cho thong tin ndo qua ca, con khi két qua 1a 1 thi c6 nghia 1a cho tat ca
cac thong tin di qua no6. Mot LSTM gdm c6 3 cong nhu vay dé duy tri va diéu
hanh trang thai cua té bao.

Budc dau tién caa LSTM 1a quyét dinh xem thong tin ndo can bo di tir
trang thai t& bao. Quyét dinh nay duoc dua ra boi ting sigmoid - goi 1a “tang
cong quén” (forget gate layer). N6 sé& liy dau vao 1a P va " 1di dua ra két qua
12 mot s6 trong khoang [0, 1] cho mdi sb trong trang thai té bao C. Piuralal
thé hién ring no giit toan bo thong tin lai, con 0 chi rang toan bo thong tin s& bi
bo di.

fe=0W;-[hi—1,2¢] + by)

Hinh 1.17: Mo ta ham sigmoid

Budc tiép theo 14 quyét dinh xem thong tin méi ndo sé& luu vao trang thai té
bao. Viéc nay gom 2 phan. Dau tién 1a s dung mot ting sigmoid duoc goi 1a
“tang cong vao” (input gate layer) d€ quyét dinh gia tri nao s€ cap nhat. Ti€p theo

la mot tﬁng tanh tao ra mdt véc-to cho gia tri madi ©. nhdm thém vao cho trang
thai. Trong budc tiép theo, s& két hop 2 gia tri d6 lai dé tao ra mot cap nhat cho
trang thai.
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. i =0 (Wi-lhi—1, 2] + bi)
j Cy = tanh(We-[he—1, 2] + be)

Hinh 1.18: M6 ta ham sigmoid két hop voi tanh

Gio 1a lac cap nhat trang théi té bao ci © thanh trang thai méi“ . O cac
budc trude do da quyét dinh nhitng viéc can lam, nén gio chi can thuc hién la

xong.
Nhan trang thai cii véi'* dé bo di nhimng thong tin quyét dinh quén luc

trude. Sau d6 cong thém % c, Trang thai méi thu dugc nay phu thude vao
viéc quyét dinh cap nhap mdi gia tri trang thdi ra sao.

Je| i Cy = fi+ Ci1 + iy + Cy

—>®
i ’% > G_

Hinh 1.19: Két hop dé cho ra dau ra

Cudi ciing, can quyét dinh xem mudn dau ra 1a gi. Gia tri du ra s& dya vao
trang thai té bao, nhung s€ duogc tiép tuc sang loc. Pau tién, chay mot tﬁng
sigmoid dé quyét dinh phan nao cua trang thai t& bao mudn xuét ra. Sau do, dua
no trang thai té bao qua mot ham tanh dé co gia tri né vé khoang [-1, 1], va nhan
n6 v4i dau ra cta cong sigmoid dé dugc gia tri diu ra mong mudn.

hy M
? or =0 (Wo [he—1,2¢] + bo)
hi_1 o] B hy = oy * tanh (Cy)

A

Hinh 1.20: Két hop cdc tang dé cho ra dau ra la input tiép theo cua dir liéu tiép theo
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1.9.3 CAc bién thé ciia mé hinh LSTM[7]

Nhiing thtr vira mo6 ta ¢ trén 1a mot LSTM kha binh thuong. Nhung khong
phai tit ca cac LTSM déu gidng nhu vay. Thyc té, cac bai bio vé LTSM déu sir
dung mot phién ban hoi khic so v6i mo hinh LTSM chuan. Sy khac nhau khong
16n, nhung chung gitp giai quyét phan nao do trong cau tric ciia LTSM.

Mot dang LTSM phd bién duogc gidi thiéu boi Gers & Schmidhuber (2000)
dugc thém cac dudng két ndi “peephole connections”, 1am cho cac tang cong
nhan dugc gia tri dAu vao 1a trang thai té bao.

fﬂ = O‘("Vf’[Ct_]_,hL_l,ﬂft] + bf)
i = o (Wi-[Cemr,hi—1. 2] + b;)
- or =0 (Wy-[Cy,hi—1, 2] + bo)

Hinh 1.21: Bién thé dau ra cua dir liéu trudc duwoc thém vao moi cong

Mot bién thé khac 1a ndi 2 cong loai trir va dau vao v6i nhau. Thay vi phan
tach cac quyét dinh thong tin loai trir va thong tin méi thém vao, s& quyét dinh
ching cing véi nhau ludn. Chi bo di thong tin khi ma thay thé né bang thong tin
m&i dua vao. Chi dua thong tin mai vao khi bo thong tin cli nao do di.

P@" Ct:.ft*ct—1+(1_ft)*ét

Hinh 1.22: Mé hinh néi 2 cong logi trir dau vao véi nhau

Mot bién thé kha tht vi khac caa LSTM la Gated Recurrent Unit, hay GRU
duoc gi6i thiéu boi Cho, et al. (2014). N6 két hop cac cong loai trir va dau vao
thanh mot cong “cong cap nhat” (update gate). Két qua 13 mo hinh s& don gian
hon mé hinh LSTM chuén vé ngay cang tré nén pho bién.

]H_
I’r—lr o T \ > “t = U(WZ ’ [ht—lr'xt])
re =0 (Wy - [he1,24])

h; = tanh (W[ x hy 1, 4])

ht — (]. — Zt) *ht_l + z *;lt

Hinh 1.23: M6 hinh GRU
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1.10 Cac cong nghé sir dung

1.10.1 Ngon ngir 1ap trinh Python

Python, mot ngdn ngir 1p trinh da muc dich, da tré thanh mot ngdn ngir
phd bién va anh huéng manh mé& trong cong dong lap trinh toan ciu. Ngon ngir
nay dugc sang tao béi Guido van Rossum va xuat hién lan dau vao nam 1991,
vo1 muc ti€u tao ra mgt ngdn ngtr don gian va dé doc.

Lich st hinh thanh cua Python bat ddu véi phién ban dau tién vao thap ky
1990 va tir d6, nd da trai qua nhiéu phién ban cai tién. Qua trinh phat trién cua
Python dac trung boi su linh hoat va sy mé rong, vdi viéc thém vao céac tinh nang
m&i va cai thién hiéu suat cia ngdn ngi.

Python noi bat véi cli phap 16 rang, gitp lam giam d6 phuc tap cia ma
nguén va tao diéu kién thuan loi cho ngudi méi hoc 1ap trinh. Sy da nhiém va hd
tro da nén tang cuia Python da Iam cho no tré thanh mét cong cu linh hoat cho
phat trién (mg dung trén nhiéu hé diéu hanh va méi truong.

Python con dugc biét dén voi hé sinh thai phong pht cta minh, bao gém
hang ngan thu vién va frameworks, gitip 1ap trinh vién tiét kiém thoi gian va
cong strc khi xay dung tmg dung. Sy hd tro cho 1ap trinh hudng d6i turong ciing
1a mot diém manh, gitp tai sir dung ma ngudn va tao ra ma ngudn cd to chc.

Tuy nhién, nhu moi ngdn ngir l4p trinh khéc, Python ciing ¢6 nhuoc diém
ctia minh. Mot trong nhimg diém yéu 1a hiéu suat khong cao nhu cic ngdn ngir
bién dich nhu C++ hodc Java, dic biét trong cac ing dung doi héi xur 1y sb licu
16n. Mt khéc, su phd bién cua Python ciing d6i khi ddn dén viéc c6 qua nhiéu
thu vién va frameworks, khién cho viéc lwa chon tré nén khé khan.

1.10.2 Ngon ngir 1ap trinh Kotlin

Kotlin 13 m6t ngdn ngit 1ap trinh da nén tang, dd nhanh chéng trd thanh mot
lwa chon phd bién trong cong dong phan mém di dong va phat trién (mg dung.
Hinh thanh tir sy can thiét cia mot ngdn ngit thay thé cho Java trén nén tang
Android, Kotlin ra doi boi JetBrains, mot cong ty phan mém cé tru s& tai Nga.
Phién ban chinh thirc dau tién ctia Kotlin duoc cong bd vao thang 2 nam 2016.

Lich str hinh thanh ctia Kotlin lién quan chéat ché dén nhirng thach thirc va
han ché cua Java trong viéc phat trién mg dung di dong trén Android. Kotlin
dugc thiét ke vOi muc tiéu giai quyét nhig van dé nay, mang lai tinh nang hién
dai, ma ngudn ngin gon va kha ning twong thich hoan hao v&i ma ngudn Java
san co.

Qua trinh phat trién cua Kotlin nhanh chong va tich cuc, voi su ho tro cta
cong dong 1ap trinh vién ngay cang md rong. Google chinh thic céng nhin
Kotlin 1a ngdn ngit chinh thirc trén Android vao nim 2017, mé dau cho sy lan
rong cua Kotlin trong ca phat trién ing dung di dong va may chu.

Uu diém 16n nhit cta Kotlin 13 su twong thich véi Java, cho phép dé dang
tich hop va chuyén d6i ma ngudn giita hai ngdn ngit. Kotlin hd trg cac tinh ning
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hién dai nhu lambda expressions, extension functions, nullable types, va smart
casts, giup tang cudong strc manh cua ngon ngi.

Tuy nhién, c6 mot s6 nhuoc diém cin xem xét, bao gém su mdi mé cua
ngdn ngit ndy so v4i Java, co thé gay kho khin trong viéc tim ngudn tu van va tai
lidu. Mic du Kotlin ¢6 su hd tro tot trén Android, nhung nd van chua phd bién
rong rii trong moi linh vuc phat trién tng dung.

Tom lai, Kotlin khong chi 18 mot ngdn ngir 1ap trinh mé&i mé ma con 1a mot
su tién bod trong viéc phat trién ung dung di dong va da nén tang. V&i su ho tro
ctia JetBrains va cong dong ngudi dung ngdy cang tich cuc, Kotlin dang tro
thanh mdt lya chon hép dan cho cac nha phat trién mong muén su hiéu qua va
linh hoat trong viéc xay dung tng dung chat luong cao.

1.11 Két luén chwong

Trong chuwong 1 di trinh bay vé nhimng tim hiéu vé bai toan du doan gia
ching khoén, nhiing co s¢ 1y thuyét dé thuc hién bai toan. Dya vao nhiing thong
tin d3 dugc tim hiéu ¢ chuong ndy, chuong tiép theo ctia d6 4n s& thyc hién viéc
lay dir liéu va x4y dung mé hinh dy doan cho hé théng.
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CHUONG 2. LAY DU LIEU VA XAY DUNG MO HINH

Trong chuong ndy sé& trinh bay vé qua trinh lay dit liéu va xay dung mo
hinh du doan gia ching khoan sir dung mo hinh LSTM, bao gém qué trinh thu
thap dir liéu, xr 1y dir liéu, xay dung mo hinh, huéin luyén va chon ra mo hinh va
cudi cung 1a dy doan gia twong lai.

Kay dwng tap diF liéu

A
Tién i 1y diF liéu

Bién d8i kifu diF lidu
thich hop

Thu thap diF liéu
chirng khoén

X0 1§ dif lidu réng

Chudn hod dif ligu Giam chiéu di liéu

‘Dira diF liéu vé dang
Time Series

Chia thanh hai tp
diru liéu train va test

Hudn luyén md hinh

Huén luyén md hinh

LETM Tao mo hinh LSTM

Bianh gia mé hinh

Dur doan gia 3 ngay
tiép theo

S0 sanh két qua cac
md hinh

Lwra chon m@ hinh

Hinh 2.24 So d6 hé thong lay dir lidu, xvr 1y diF liéu va hudn luyén mé hinh
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2.1 Thu thap dir liéu
Dé c6 thé huan luyén, xay dung va danh gid mo hinh cling véi so sanh dir
lidu dy doan véi dit lidu thuc té thi can bo dir liéu di 16n dé co thé lam diéu do.
2.1.1 Crawl dir liéu 12 gi va dit liéu chirng khoan dwoc crawl nhu thé nao

Crawl 1a mot thudt nglr mo ta qua trinh thu thap dir liéu trén Website ctua
cac con bot céng cu tim kiém. Hanh dong nay duoc vi nhu 13 bo trudn vi trong
qua trinh thu thap dit liéu cua minh, cac con bot s& 1an lugt truy cap vao timg lién
két trén trang ma né bat gip, va tiép tuc thu thap dit liéu & cac lién két méi do.

Dé tai nay sé& sir dung bo dir liéu vé gia cac ma ching khoan va cac ma phai
sinh cua Viét Nam véi thoi gian duoc 1ay téi da 1a 10 nam. B dit liéu dugc ldy
bang cach crawl data tir trang web cophieu68.vn.

Céc budc dé 13y gia ¢ phiéu :

- Lay danh sach cic ma ching khoan. O trong pham vi dé tai nay sé& ldy cac
ma ching khodn ctia san VNINDEX

- LAy thong tin ctia timg ma ching khoan

- Lay gi4 chung khoan ctia timg ma

- Luu gia chtig khoan vao co s¢ dir licu

Phuong phép crawl chung ciia viéc lay danh sach cic mé chimg khodn va
gia cua ting ma 1a s& st dung request dé iy source code HTML cua trang do.
Sau d6 xur 1y source code ¢ dang HTML dé 14y ra thé <table> do danh sach va
gia cac mi chung khoan & trang web d6 déu dé trong thé <table>. Sau khi xur 1y
source code xong s& lay ra cac truong va luu dit lidu lai.

e Lay danh sach cdc mi ching khoan
Danh sach cic mé ching khoan cua sain VNINDEX dugc ldy tir trang
https://www.cophieu68.vn/market/markets.php?id="vnindex véi :

id="vnindex : Hién thi cdc ma c06 phiéu cua san VNINDEX

© Ascend Group Lear. § Facebook Methods of Studyin. OpenCV: Histogram.

cophieu

6 /Pl
THONGKE ~ CONGTYNIEMYET NHOMNGANH LICHSUKEN BOLOC BIEUDO DU LIEU

Cong ty niém yét ~ Chisb taichinh  Nguonvon  Stic manh chi sb tai chinh  So sanh béo céo tai chinh

DANH SACH CONG TY NIEM YET

TiM KIEM CONG TY

NHOM NGANH v HNX HNX30 UPCOM VN30 VNINDEX LARGE CAPITAL MIDDLE CAPITAL SMALL CAPITAL

M CK Gia Thaydadi  KLGD24h  KLGD30d KL Niém Yét VénThiTrusng NN s&hiu Csa,:g 2:"
11
AAA 9.34 002 1761300 1865475 382,274,496 3,058,195,968 0%
CTCP Nhya An Phat Xanh N
2
AAM 9.70 0.10 1,300 13,894 10,446,411 95,793,590 0.98% .
CTCP Thiy sn MeKong A
3
AAT 486 -0.05 362,200 842,565 63,801,489 287,744,730 0.60% i
Céng ty G4 phén Tién Son Thanh Hoa P
4
573 0 460,900 813,056 80,000,000 400,800,018 37.69% —
CTGP Dich vy Nong nghiép Binh Thuan PN
\ ~ 7oA A .
Hinh 2.25: Dit liéu trén trang web cophieu68.vn
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D0 4n t6t nghiép dai hoc CHUONG 2:
LAY DU LIEU VA XU LY MO HINH

Dbi v6i danh sach cac ma ching khoan sé& chi 13y truong “MA CK” tuong
ung voi truong “data-id” trong source code.

Cusvs
¥ <table class-"table content” width-"100%" cellpadding="6" cellspacing="@" style-"position:relative™>
» <tbody> = </tbody>
¥ ctbody id="tbody"> == $6
»<tr class-"stock_online border_bottom tr_body” data-id="vcb” data-open-"82.80" data-ceiling-"88.50" data-floor-"77.19" onmouseover="hoverTR(this)" onmouseout="outTR(this)"> =

</tr>

P <tr class="stock_online border_bottom tr_body" data-id="bid" data-open="42.7@8" data-ceiling="45.65" data-floor="39.75" onmouseover="hoverTR(this)" onmouseout="outTR(this)"> =
</tr>

» <tr class="stock_online border_bottom tr_body” data-id="vhm" data-open="43.70" data-ceiling="46.75" data-floor="40.65" onmouseover="hoverTR(this)" onmouseout="outTR(this)">
</tr>

» <tr class="stock_online border_bottom tr_body" data-id="vic" data-open="44.45" data-ceiling="47.55" data-floor="41.35" onmouseover="hoverTR(this)" onmouseout="outTR(this)">
</tr>

» <tr class="stock_online border_bottom tr_body" data-id="gas" data-open="76.00" data-ceiling="81.30" data-floor="70.7@" onmouseover="hoverTR(this)" onmouseout="outTR(this)"> (=~
</tr>

» <tr class="stock_online border_bottom tr_body" data-id="vnm" data-open="68.50" data-ceiling="73.20" data-floor="63.88" onmouseover="hoverTR(this)" onmouseout="outTR(this)">
</tr>

¥ <tr class="stock_online border_bottom tr_body" data-id="vpb" data-open="18.80" data-ceiling="20.10" data-floor="17.50" onmouseover="hoverTR(this)" onmouseout="outTR(this)"> (=~
</tr>

» <tr class="stock_online border_bottom tr_body" data-id="hpg" data-open="27.95" data-ceiling="29.90" data-floor="26.00" onmouseover="hoverTR(this}" onmouseout="outTR(this)"> =
</tr>

P <tr class="stock_online border_bottom tr_body" data-id="ctg" data-open="27.10" data-ceiling="28.95" data-floor="25.25" onmouseover="hoverTR(this)" onmouseout="outTR(this)">m
</tr>

» <tr class="stock_online border_bottom tr_body" data-id="tcb" data-open="31.50" data-ceiling="33.7@" data-floor="29.30" onmouseover="hoverTR(this}" onmouseout="outTR(this)"> ==
</tr>

P <tr class="stock_online border_bottom tr_body" data-id="fpt" data-open="96.6@" data-ceiling="103.30" data-floor="89.9@" onmouseover="hoverTR(this)" onmouseout="outTR(this)">ms
</tr>

P <tr class="stock_online border_bottom tr_body" data-id="msn" data-open="67.00" data-ceiling="71.60" data-floor="62.40" onmouseover="hoverTR(this}" onmousecut="outTR(this)"> =
</try

P <tr class="stock_online border_bottom tr_body" data-id="mbb" data-open="18.55" data-ceiling="19.80" data-floor="17.38" onmouseover="hoverTR(this)" onmouseout="ouUtTR(this)">(m
</tr>

» «<tr class="stock_online border_bottom tr_body” data-id="acb” data-open="23.75" data-ceiling="25.40" data-floor="22.10" onmouseover="hoverTR(this)" onmouseout="outTR(this)"> =
</tr>

L R SO S S O PRI TS S ORI PRI T VR 7 S RPN DN PP Y SN TUR -y SRS S RS SR - SRR T

Hinh 2.26 Danh sach cac ma chung khoan

Chi tiét mdi ma sé& ldy tén ctia ma chimg khoan d6. Vi du nhu trong hinh 1a
“CTCP Nhya An Phat Xanh”

¥ <tr class="stock_online border_bottom tr_body" data-id="aaa" data-open="9.42" data-
ceiling="1@._85" data-floor="8.77" onmouseover="hoverTR(this)}" onmouseout="outTR(thi

5)">
¥ <td class="td_sticky_left tbody"” style="box-shadow: lpx lpx 15px -3px #f2f2f2;">»
vy
¥ <a href="https://www.cophieut8.vn/quote/summary.php?id=aaa™ style="color:#00
8> ==
<div style="text-transform:uppercase; font-weight:bold; font-size:18px"raaa
</div>
<div class="mobile%9@" title="CTCP MNhua An Phat Xanh" style="font-size:1ldpx; cl
ear:both;">CTCP Nhwa An Phat Xanh</div>
</ax
<ftd>

<td align="center" data-attr="close" data-value="9.45" class="tbody"> 9.45 </td>
<td align="right" data-attr="price_change" data-value="0.83" class="priceup tbod
y'> B.83 </ td>»
<td align="right" data-attr="volume” data-value="1660988" class="tbody"> 1,668,900
<ftd>
<td align="right" class="tbody">» 1,865,475 </td>
<td align="right" class="tbody">» 382,274,496 </td>
<td align="right"” class="tbody">3,858,195,968</td>
<td align="right" class="tbody"»@%</td>

P <td align="right" class="tbody"> = </td>

</tre

Hinh 2.27 Thong tin ma chung khodn

e LAy thong tin cua timg mé ching khoan
Thong tin cta tirng ma chimg khoan s& duoc 13y tai trang c6 cau truc :
https://www.cophieu68.vn/quote/profile.php?id=aaa
V6i id=aaa 14 thong tin ctia ma co phiéu c6 mi 1a AAA
Thong tin vé lich str cling nhu linh vuc kinh doanh dugc 13y trong thé
<h2> v6i ndi dung 1a “LICH SU” va thé <h2> vdi nodi dung 1a “LINH VUC
KINH DOANH”.
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D06 an t6t nghiép dai hoc CHUONG 2:
LAY DU LIEU VA XU LY MO HINH
<or ciear= BLL >
¥ <div class="mobile_div_left mobile_scrollbar” style="overflow:scroll”>
<h2>LICH Slr</h2>
¥ <div style="margin-top:-24px;">
<br>»
“_Thang 9/2002, ti&n than cia Céng ty <& ph3n Nhyra An Phat Xanh 13 Céng ty THHH Anh Hai Duy dugc thanh 13p do hai thanh vién
g6p won w&i s& vén digu 1& 1la 5@ tridu déng.”
<br>
“_ Théng 3/2007 Hdi dbng thanh vién cia céng ty THHH Anh Hai Duy théng nhit phuong &n chuyén d8i Céng ty thanh Céng ty C&
phan Nhya va Bao bi An Phit (nay 13 Céng ty C8 Phan Nhua va Mai trudng xanh An Phat), véi vén dizu 1& 30 ty dong.”
<br>
*- Thang ©7/201@, Céng ty chinh thic niém y&t cd phifu tai S& giao dich ching khodn Ha Ngi, md ching khodn 1la AAA.™
<br>
"_ Thang 18/2018, Nha miy san xudt CaCo3 cia Cdng ty chinh thifc di vao hoat déng, sin lugng trung binh dat 450 tan san
pham/thang. Trong nam 2011, Céng ty tidp tuc dau tu day chuy®n san xudt s& 2, ning cdng suit cia Nha mdy dat 18.000 tan san
pham/nam, déng thoi xdc tién xin phép khai thdc dd lam nguyé&n lidu san xudt tai md dd Mong Son tinh Yén Bai."
<br>
"_ Thang 11/2016, AAA quySt dinh chuydn san, chinh thic dwa gin 52 trigu c8 phifu ni2m y&t tai S& giao dich chiing khodn
TPHCM (HSX)"
<br>
"o Nam 2017, AAA gép vSn dau tu thanh 1lap CTCP Té hop Mhya An Phat nay déi tén thanh CT TNHH KCN Ky thudt caoc An Phat tai
KCN An Phat Complex (ti&n than 13 KCN Kenmart - Viét Haa)"

<br>
“_ Thang 18/2018, DPai hdi cd dong bat thudng AAA thong gua k& hoach phat hanh 48@ ty trdi phigu kém ching gquysn.”
<br>
*- Thang 472019, CTCP Mhya va M&i trudng Xanh An Phat chinh thic d8i tén thanh CTCP Nhwa An Phat Xanh.™
</div>
</div>

Hinh 2.28: Théng tin vé lich sir md chirmg khodn

¥ <div class="mobile div_left mobile_scrollbar" style="overflow:scroll">
<h2>LTNH VU'C KINH DOANH</h2>

¥ <div style="margin-top:-24px;"> == 58
<br>
"- Céng ty cé phan Nhya An Phat Xanh ti2n than 13 Céng ty TNHH Anh Hai Duy dugc thanh lap thang 9/2002."
<br>
"- Thang 7/2010, cd phigu cia Céng ty dugc nigm y&t trén S& giao dich ching khodn Ha NGi vdi ma AAA.”
<br>

"- Sau khoang 6 nam niém y&t tai HNX, thang 11/2816, AAA chuy8n san, chinh thic niém y&t tai S& Giao dich ching khodn TPHCM
(HSX)."
<br>
"- Nganh ngh& kinh doanh: san xudt san pham tir Plastic, bao bi cdc loai, san xudt san pham vi sinh phan hiy hoan toan, san
xudt san pham nhua, in va cdc dich vu quang cdo trén bao bi,.”
</div>
</div>

Hinh 2.29: Théng tin vé lich sit kinh doanh ciia md chirng khodn
e Lay gia ching khoan ciia timg ma

Do moi trang web hién thi gid ciia moi ma ¢6 phiéu c6 mot cau trac chung
nhu sau :

cophieu68.vn/quote/history.p

Hinh 2.30: Puong dan mau crawl

Y nghia cta duong dan :
id=hqc : 1a trang web gia ctia c¢6 phiéu c6 ma 13 hqc
P =33 : 1a trang thir 33 cta danh sach gia c6 phiéu cia ma & trén
Dit liéu sau khi crawl ciia mdi md ¢ dang HTML s& nam trong thé <table>
nén s& 1y no ra & dang bang va bao gdm cac truong:
- Date : Ngay
- Open : Gia mo ctra
- High : Gi4 cao nhat
- Low : Gia thip nhit
- Close : Gia dong cua
- Volume : Khi luong giao dich
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D0 4n t6t nghiép dai hoc CHUONG 2:
LAY DU LIEU VA XU LY MO HINH
2.1.2 Xir ly dir liéu

Xt 1y dit liéu 1a qua trinh thao tac va bién doi dir liéu tir cac ngudn khéc
nhau thanh dang c6 ¥ nghia va san sang cho viéc phan tich, danh gia, hoic ung
dung trong cac tmg dung khac nhau. Qua trinh ndy bao gdm mét loat cac budc
nham dam bao dit liéu lanh manh, chinh x4c va c6 thé sir dung hiéu qua.

Quy trinh xtr 1y dit liéu dit ra myc tiéu t6i vu hoa chat luong cua dir lidu
dé dam bao rang né phan anh dung thuc té va dap tng dugc cic yéu cau cu thé
cua dy an hodc ung dung. Thong qua vi¢c loai bo nhiéu, diéu chinh dinh dang, va
tao ra mot tap dir li¢u déng nhat, qué trinh xtr Iy dir liéu gitip tao ra mot nén tang
co ban cho cac phan tich sau ndy, tir phan tich thong ké dén viéc xay dung va
huén luyén mé hinh may hoc. Piéu nay giup nang cao kha niang hiéu biét va dua
ra quyét dinh chinh xac trong méi trudng phuec tap cua dit lidu hién dai.

Vi lugng dir li€u 16n theo thoi gian cia cdc ma chung khoan nhu trong
dé tai, can xur ly chung dé t6i wu hiéu ning cling nhu bd nhé cia hé théng tir d6
gilip ting ning sudt cong viéc va giam chi phi cho viéc dau tu vao hé théng. Mot
sd hoat dong xur 1y dir liéu va cach xtr 1y dit liéu trong dé tai 1 :

- Xu ly dir liéu rong : Cac ban ghi dit liéu véi cac truong co gia tri rong hodc
khong duoc dinh nghia s€ duoc loai bd khéi tap dir liéu

- Bién d6i dir liéu vé dang thich hop: Pbi vai tap dit liéu thay doi theo thoi gian
nhu trong dé tai thi chi myc cua dit liéu s& khong phai 1a sb thi tu cia ban ghi
ma s& 1 ngay thang cia ban ghi d6. Kiéu dit liéu ciing s& duoc chuan hod, cac
truong dir lidu vé thong tin gia cac ma chung khoan s& dugc dua vé kiéu sb
thuc con sd lugng giao dich s€ dugc dua vé kiéu sb nguyén.

- Giam chiéu dir liéu: Trong ngudn data duoc tra vé sau khi dugc xur 1y tir
HTML request ¢ rat nhiéu trudong dir liéu nén viéc chuan hoa giup iy ra
nhimg truong can thiét nhu: Ngdy mé ctra, gia mé ctra, gia cao nhét trong
ngdy, gia thdp nhat trong ngay, gia dong cira, khdi luong giao dich.

- Chuan ho4 dix liéu: Dit liéu trude khi duge dua vao trong moé hinh huin luyén
can dugc chuan hoa nham bién d6i cac gia tri ciia mdi truong vé cling mot ty
1€, giip md hinh hoc may hoi tu nhanh hon va lam tang hiéu suit ctia mé
hinh. Trong d¢ tai s& sir dung phuong phap chuan hoa dir liéu Min-Max
Scaling dua dir liéu vé khoang tir [0-1] theo cong thic:

A - muniy)

Lotz max( V- mini\)
Hinh 2.31: Cong thirc Min-Max Scaling
Trong d6, X 1a gia tri ban dau cia bién s6.
2.1.3 Luu trir dir liéu

Dt li¢u sau khi x1r 1y s€ dugc luu trir dudi dang file JSON trong thu muyc :
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B0 4n tOt nghigp dai hoc CHUONG 2:
LAY DU LIEU VA XU LY MO HINH
~ data_gia’
data_A32.json
data_AAA json
data_AAM.json
data_AAS.json
data_AAT json
data_AAV.json
data_ABB.json
data_ABC,son
data_ABljson
data_ABR.json
data_ABS.json
data_ABT.json
data_ABW.json
data_ACB.json
data_ACC,son
data_ACE.json
data_ACG.json
data_ACL.json
data_ACM.json
data_ACS.json
data_ACV.json
data_ADC.json
data_ADG.json

Hinh 2.32 Dit liéu thong tin gia tung ma chung khoan

Dir liéu thong tin cua tirng ma chung khoan s¢ dugc luu trit ¢ ¢ file json
theo cdu tric tén ”daa_<ma chtng khoan>json”. Cach luu trit nhu vay s& gitp
cho vi¢c doc file cling nhu luu tri¥ file dé sau nay cap nhat gia s€ thuan tién hon.
Céc app can str dung file nay s& c6 cdu truc chung dé doc va biét thong tin vé gia
dang doc va ghi la cuia ma chimg khoén nao.

26

Nguyén Vin Nghia — BIODCCN469



D6 an t6t nghiép dai hoc CHUONG 2:
LAY DU LIEU VA XU LY MO HINH

[{"Date":"2012-83-20","Open":4230.0, "High":4230.8, "Low":4138.6, "Close":4184.0, "Volume": 3025080, "ticker":"

AMA","Difference”:-46.0},

{"Date":"2@812-03-21","Open" :4207.8, "High":4461.0, "Low":4207.0,"Close":4392.0, "Volume" : 826800, "ticker": "ARA", "Difference”:185.8},
[”Date”:”2012793— 2","Open":4392,0,"High":4693.0, "Low":4392.0, "Close" :4623.0, "Volume":672400, "ticker": "AAA", "Difference":231.0},
{"Date":"2012-03-23","0Open" :4762.0, "High":4947.0, "Low":4762.0,"Close":4924.0, "Volume":47330@, "ticker": "AAA", "Difference":162.8},
{"Date":"2012-83-26","Open" :5224.0, "High":5247.@, "Low":5039.0,"Close":5247.0, "Volume" :394308@, "ticker": "AMA", "Difference":23.0},
{"Date":"2012-83-27","Open":5247.0, "High":5247.0,"Low":4901.0,"Close":4981.0, "Volume" :551000, "ticker": "AAA", "Difference":-346.8},
/"Date":"20812-83-28","Open":4693.0, "High":4976.0, "Low":4577.0,"Close":4854.8, "Volume" :551900, "ticker": "AAA", "Difference”:161.8},
{"Date":"2012-83-29","Open":4970.0, "High":4970.0,"Low":4531.0,"Close":4531.8, "Volume" :556300, "ticker": "AAA", "Difference":-439.0},
I"Date":"20812-83-30","0Open":4508.0, "High":4623.0, "Low":4300.0,"Close" :4461.8, "Volume":234900, "ticker": "APA", "Difference”:-47.8},
I"Date":"20812-84-03" "Open":4461.9,”High":4762.9,"Low”:ddﬁl.e,"Close":4762.@,"Volume":134969,"ti(ker”:"AAA" "Difference”:301.8},
{"Date":"2012-04-04","Open" :4831.0, "High":4901.0, "Low":4508.0,"Close" :4716.0, "Volume":19760@, "ticker": "AAA", "Difference":-115.0},
I"Date":"20812-04-05","Open":4623.0, "High":4854.0, "Low" :4508.0,"Close":4739.0, "Volume" :199800, "ticker": "AAA", "Difference”:116.8},
{"Date":"2012-04-06","Open" :4808.0, "High":4924.0, "Low":4739.0,"Close":4785.0, "Volume":221600, "ticker": "AAA", "Difference":-23.8},
{"Date":"2012-04-09","Open":4808.0, "High":5039.0, "Low":4646.0,"Close":4970.0, "Volume":309100, "ticker": "AnA", "Difference”:162.8},
{"Date":"2012-04-10","Open":4947.0, "High":4970.0,"Low":4739.0,"Close":4785.0, "Volume":333500, "ticker": "AAA", "Difference":-162.8},
/"Date":"2012-04-11","Open":5016.0, "High":5062.0, "Low":4854.0,"Close":4993.0, "Volume":312900, "ticker": "AAA", "Difference":-23.8},
{"Date":"2012-04-12","Open":4924.0, "High":5155.0, "Low":4901.0,"Close":4970.0, "Volume":272600, "ticker": "AAA", "Difference":46.0},

I"Date":"20812-84-13","0Open":4924.0, "High":4976.0, "Low" :4808.0,"Close":4877.8, "Volume" :356200, "ticker":"
I"Date":"2@812-04-16","Open" :4901.0, "High":5155.0, "Low":4831.0,"Close":5@39.0, "Volume" :293160, "ticker"
I"Date":"20812-84-17","0Open":5132.0, "High":5155.0, "Low":4970.0,"Close" :50839.8, "Volume" :425600, "ticker"

AAA", "Difference”:-47.0},
"AMA", "Difference”:138.8},
"AMA", "Difference”:-93.8},

{"Date":"2012-04-18" "Open":5939.@,”High":5199.@,"Low”:4924.@,"Close":4970.@,"VO1ume":325799,"ticker”:"AAA" "Difference”:-69.8},
{"Date":"2012-04-19","Open" :4924.0, "High":4947.0, "Low":4669.0,"Close" :4739.0, "Volume":31090@, "ticker": "AAA", "Difference":-185.0},
/"Date":"2012-04-20","Open":4785.0, "High":4854.0,"Low":4669.0,"Close":4762.0, "Volume":118300, "ticker": "AAA", "Difference":-23.8},
{"Date":"2012-04-23","0Open" :4831.0, "High":4901.@, "Low":4739.0,"Close":4762.0, "Volume" : 56708, "ticker": "AnA", "Difference": -69.0},

[”Date”:”2912—94-24”,"Open :4831.0, "High":4854.0, "Low":4669.0,"Close":4831.0, "Volume":144500, "ticker"

:"AMA", "Difference”:0.0},

MNate":"2012-04-25"."0nen" 1 4947.0. "Hieh" :5086.0. " ow":4924.0."C10se" :4993.0. "Volume" 1292500, "ticker": "ARA". "Difference” :46.01.

Hinh 2.33 Thong tin gid cua mot ma chung khoadn

,ticker,thong tin

747,A32,"<DIV style=""FONT-FAMILY: Arial; FONT-STZE: 1@pt;"">Cong ty (o phan 32 (A32) c6 tién than 1a Xi nghiép X32 - Bg Quic Phb;
497,AMA," Cing ty €O phan Nhya An Phat Xanh (AAA) co tiBn than 1a Cdng ty TNHH Anh Hai Duy dugc thanh 13p vao nam 2002. Cdng ty h|
584,AAM," Cdng ty €3 Phan Thiy S&n M8 Kéng (AAM) cd ti2n than 13 Xi nghiép Rau qué ddng lanh xust khiu Hau Giang dugc thanh ldp v|
70,AAS,"CBng ty C3 phan Ching khodn SmartInvest (AAS) cé tiBn thdn 13 Cdng ty 6 phan Ching khodn Gia Anh dugc thanh 13p vio nam |
744,MAT,"Cong ty (O phan Tap doan Tién Son Thanh Hoa (AAT), tign than 13 Cong ty Tién Son Thanh Hod - TNHH dugc thanh 13p nam 1991
101,AAV, "Cong ty €6 phan AAV Group (AAV) dugc thanh 13p vao nam 261@. Cong ty hoat dgng trong linh vyc dau tu xdy dung va kinh doé
372,ABB, "Ngan hang Thuong mai €6 phan An Binh (ABB) cO tidn than 1a Ngan hang Thuong Mai Co phan Nong thon An Binh dugc thanh 1ép§
31,ABC, "Pugc thanh 13p vao nam 2006, Cdng ty 8 phan truydn thdng VMG (ABC), c6 tru s¢ tai Quan bdng Da, Ha NGi, hoat ddng trong é
217,ABI,"Cong ty CO phan Bao hiém Ngan hang nong Nghiép (ABIC) thanh 13p ngay 18/10/2006 va di vao hoat dong ngay 08/08/2007 véi |
1481,ABR,"Cong ty €6 phan Dau tr Nhin Hidu Viét (ABR) co tidn than 13 Céng ty (6 phan Ché bién G& Kién An dugc thanh 13p vao nam |
897,ABS,"Cong ty €& phan Dich vy Nong nghiép Binh Thudn (ABS) cd ti2n than 1a Cong ty Vit tu Nong nghiép Thudn Hai dugc thanh 1ap |
585,ABT," Cong ty C0 phan Xuit nhap khiu Thiy sin B&n Tre (ABT) tidn than 1a Xi Nghiép bong Lanh thanh 13p nam 1977. Nim 2004 chu |
55,ABW,"CAng ty C8 phan Chiing khoan An Binh (ABW) chinh thitc hoat ddng tir ngdy 5/11/2006 vGi vén didu 18 ban dau 50 ty dong. Cac |
8,ACB," Ngan hang Thuong mai C6 phan A Chau (ACB) dugc thanh 13p nam 1993. Ngan hang hoat dong trong linh vyc huy ddng, kinh doan
1024,ACC,"Cong ty €6 phan Dau tr v3 X3y dyng Binh Duong ACC (ACC) c6 tign than 13 Xi nghiép bé tong cit thép va bé téng nhya ndng |
1025,ACE,"Cong ty €6 phan B& Tong Ly Tam An Giang (ACE) tin than 1a Xi nghiép B& Tong Ly Tam An Giang tryc thujc Cong ty Xay 1dp |
386,ACG,"Cong ty O phan GB An Cudng (ACG), tiBn thdn 13 Cong ty TNHH Thuong mai An Cubng, dugc thanh 1dp nam 1994. ACG 13 nha sd|
586,ACL," Cdng ty €O phan Xudt nhdp khau Thly san Clu Long An Giang (ACL) dugc thanh 13p nam 2003. Nim 2007, cong ty chuyén doi s
451,ACM,"Cong ty CO phan Tap doan Khodng San A Cubng (ACM) tign than 13 Cong ty TNHH Tam Cubng, dugc thanh 13p nam 1966. Linh wyc |
1026,ACS,"Cong ty Co phan Xay lap Thuong mai 2 (ACS) c6 tign than 1a Cong ty Xay lap Mién Nam, dugc thanh 13p vao nam 1976. Cong ;
1370,ACV," Tdng Cdng ty Cang Hang khdng Viét Nam (ACV) dugc thanh 13p vao nam 2012 trén co s¢ hop nhat Téng Cong ty Cang Hang khd |
804,ADC," Cong ty C6 phan MI thudt va Truyén thong (ADC), dugc thanh 13p vao ndm 2007. Cong ty hoat ddng trong linh vue thidt ké, |
809,ADG, "Cong ty C6 phan Clever Group (ADG) cd tign than 13 Cong ty C& phan Quang Cdo Théng minh dugc thanh ldp vao nam 2008. Con |
1027,ADP," CGng ty €5 phan Son A Bong (ADP) dugc thanh 1dp nam 1970 13 mot trong hal nha san xudt 16n nhat va chi phéi thi trubmg |
FERMARSIEEARES v 4 nhin Damsan (ANS) cA tidn thin 13 CAno tv (A nhin DAt s Namean dirde thanh 13n van nam 20AA. ChAns tu hoat dd i

Hinh 2.34 Dit liéu thong tin cac ma ching khoan

O trén 1a thong tin chi tiét vé gid ctia mot ma chung khoan va cac thong tin

vé ma chimg khoan dé b6 sung vao phan thong tin chi tiét chimg khoan.
2.2 Mo hinh LSTM dwgc xay dung

Trude khi xdy dung mo hinh LSTM can xac dinh duoc mdi cip key value

cia mot phan tir trong Time Series 1am input cia mé hinh [5]. Trong dé tai nay
mdi mot phan tir s& c6 mot gid trj 1a gia dong cira ctia ngay hom do, con s ngay
lay ra d€ huan luyén dé du dodn gia cho ngay hom do6 thi 1a gia cua 50 ngay trudce

do.
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Do 4n t6t nghiép dai hoc CHUONG 2:
LAY DU LIEU VA XU LY MO HINH

se pes_ e wmmaay g wa wmaan

def trainmodel(listxy,ticker) :
x_train,y train = listxy[e], listxy[1]

model = Sequential()

model.add(LSTM(units = 128,input shape = (x_train.shape[1],1),return_sequences=True))
model.add(LSTM(units = 64))

model.add(Dropout(@.5))

model.add(Dense(1))

model.compile(loss ="'mean_absolute error',optimizer = 'adam')

Hinh 2.35 Xay dung mé hinh

Xay dung md hinh LSTM gdm nhiéu 16p bao gdm 1 16p dau vao, 2 16p an
va mot 16p dau ra. Mbi 16p véi khéi cua dau vao duoc khai tao véi kich thude 1a
(50,1) twong g vaéi gia cua 50 ngay trude s€ cho ra gia cua ngay hién tai. Lop
an thtr nhat s& c6 kich thude khdi dau vao 1a kich thude clia khdi dau vao. Két
qua cta 16p thi nhit s& dugc st dung tiép cho 16p thir 2. M6 hinh cin phai bo
qua mot s6 unit dé tranh cho viéc model s& hoc t, lam giam hiéu suat cia mo
hinh voi 16p quén va chi gitr lai 50%. Lép Dense dé cho ra 1 két qua sau khi
mang no ron két ndi v6i nhau. Him mat mat duoc st dung dé do luong su chénh
léch gifta gia tri du doan va gia tri thuc té. Trong truong hop nay, day la mean
absolute error. Thuat toan toi uu hoa duoc st dung trong mo hinh nay la Adam.

2.3 Chia tap dir liéu, huin luyén mé hinh va danh gia mé hinh

Tap dir liéu dau vao dugc chia lam 2 phﬁn train va test, dir li€u train dugc
ldy tir mot ntra cua dir liéu dau vao va dit liéu test 1a mot nira con lai. Do dé tai
1am vé nhiéu ma chting khoan nén mdi mot ma chimg khoan s& 13 mot mé hinh
khac nhau. Nén cac mo hinh sau khi hudn luyén s€ dugc luu lai vao mdt folder
riéng dé co thé sir dung du doan cho 1an sau néu con st dung duoc.

2.4 Danh gia mo hinh du dodn

Sau khi xay dung mé hinh xong thi dit liéu s& dugc cho vao train va sé lay
ra model c6 d6 chinh xac cao nhat. Model s& duoc danh gia theo Mean Squared
Error. Mean Squared Error dugc goi 13 gia tri sai s6 binh phuong trung binh hoic
1a 18i binh phuong trung binh. Van dé khi noi vé sai s6 trung binh ciia mot mo
hinh théng ké nhat dinh 1a rat kho xac dinh mic do 18i 1a do mé hinh va muc do
1a do ngiu nhién. L3i binh phuong trung binh (MSE) cung cip mot théng ké cho
phép cac nha nghién ctru dua ra tuyén bd nhu vay. MSE chi don gian dé cap dén
gia tri trung binh ctia chénh 1éch binh phuong giita tham sé du doan va tham sb
quan sat dugc. Cong thuc tinh :

=

MSE __Tr.- - 1)

n=
Trong d6:  Yila gia tri géc
Yi la gia tri u6c lugng
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Dé) an tot nghiép dai hoc
LAY DU LIEU VA XU LY MO HINH , q

Cong thure tinh sai s6 MSE sau d6 sé duoc lay can bac 2 dé ra gia tri Root
Mean Square Error(RMSE). Ngoai MSE, RMSE thi dé d4nh gia d6 sai s6 so véi
gia tri thuc co thé sir dung chi s6 Mean Absolute Error (MAE) va Mean Absolute
Percentage Error(MAPE). Hai cong thirc ¢6 cach tinh nhu sau:

MAE :l

Trong do6 :

R
MAPE =— ¥
i B

Trong do6 :

"

Yi la gié tri gbc

Yi la gia tri uc lugng

Yi la gié tri gbc
Yila gid tri wéc lugng

CHUONG 2:

1 - 1
— = 100%

Duéi ddy 1a bang danh gia mé hinh du doan & trén twong tmg voi mot sd

ma chung khoan:

Ma ching khoan RMSE MAE MAPE(%)
AAS 792.11 609.19 5.94

QBS 174.24 117.753 3.48

AAT 343.0 253.86 4.27

PLC 1205.78 803.03 3.19

FPT 2054.21 1402.20 2.78

DQC 898.27 532.50 2.36

FIT 354.34 246.20 3.424
HAG 338.30 255.31 4.03

DIG 7440.74 2896.19 7.04

Bang 2.1 Danh gia mo hinh dy dodn

Trong bang danh gia mé hinh du doan duoc thdng ké & trén c6 cac chi sd
RMSE, MAE, MAPE véi MAPE 1a ti 1é sai s6 cao nhat 1a 7.04% va thap nhat 1a
2.36%. Pay la mot ti 1& twong ddi tot ciia mot md hinh dy doan véi xac suét du
doan sai nho hon 10% va chu yéu ndm trong khoang tir 2-5%.

Nhiam danh gia rd hon gitra gid du doéan va gia thuc té thi dir liéu d3 duoc
truc quan hod theo cac biéu do dudi day:
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B0 4n tOt nghigp dai hoc CHUONG 2:
LAY DU LIEU VA XU LY MO HINH

Close data
variable
Close
—— predict
20k
15k
10k
5k
May 2022 Jul 2022 Sep 2022 Nov 2022 Jan 2023 Mar 2023 May 2023 Jul 2023 Sep 2023
Date
.
Hinh 2.36 So sanh gia du dodn va gia thuc té AAS
Close data
variable
= Close
9000 —— predict
8000
7000
6000
H
!
> 5000
4000
000
2000
1000
Jul 2019 Jan 2020 Jul 2020 Jan 2021 Jul 2021 Jan 2022 Jul 2022 Jan 2023 Jul 2023
Date
.
Hinh 2.37 So sanh gid dy doan va gid thuc té QBS
Close data
variable
——— Close
—— predict

value

Sep 2022 Nov 2022 Jan 2023 Mar 2023 May 2023 Jul 2023 Sep 2023 Nov 2023

Date

Hinh 2.38 So sanh gid dir dodn va gid thuc té AAT

Ba hinh anh thé hién gia du doan va gia thuc té clia ba mé chimg khoan

AAS, QBS va AAT. Qua biéu do ciia chiing c6 thé thiy gia du doan tuong dbi

sat voi gia thuc té. Gia du doan ludn c6 dau hiéu ting giam di truéc mot chut so
v6i gia thuc té dé gitip nguoi dung c6 thé biét thoi diém thich hop dé dau tu.
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B0 4n tOt nghigp dai hoc CHUONG 2:
LAY DU LIEU VA XU LY MO HINH

Close data

variable

value

2019 2020 2021 2022 2023
Date

Hinh 2.39 So sanh gid dir dodn va gid thue té PLC

Close data

variable
—— Close
—— predict

100k

80k

70k

value

60k

50k

2019 2020 2021 2022 2023
Date

Hinh 2.40 So sanh gid dir dodn va gid thuc té FPT
Close data

16k variable

—— Close
—— predict

value

2019 2020 2021 2022 2023

Hinh 2.41 So sanh gid dw dodn va gid thuc té DOC
Twong ty nhu biéu dd ctia ba ma dau tién thi biéu do gia dy doan va gia
doéng ctra thuc t€ cuia ba ma chung khoan PLC, FPT va DQC ciing sat vdi nhau.
Poan gia v€ sau cua FPT miac du vé xu hudng ting giam tuwong doi chinh xéc
nhung hai duong c6 vé cach xa nhau.
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B0 4n tOt nghigp dai hoc CHUONG 2:
LAY DU LIEU VA XU LY MO HINH

Close data

variable
—— Close
—— predict

:
% Date=Jun 2023
> 25k Val\le=26vk

20k &

15k f

10k

2019 2020 2021 2022 2023
Date
Hinh 2.42 So sanh gia dw doadn va gia thuc té FIT
Close data

value

variable

2019 2020 2021 2022 2023
Date

Hinh 2.43 So sanh gid dir dodn va gid thuc té HAG

Close data

140k

120k

100k

80k

value

variable
—— Close
—— predict

2019 2020 2021 2022 2023

Hinh 2.44 So sanh gid dw dodn va gid thuc té DIG

Cudi cung 1a biéu dd cta ba ma ching khoan FIT,.HAG va DIG. Hai biéu

dd nay ciing thé hién viéc gia thuc t& va gia du doan kha 1a khép voi nhau, xu
hudng tang giam ciing twong doi chinh xac.
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D0 4n t6t nghiép dai hoc CHUONG 2:
LAY DU LIEU VA XU LY MO HINH

V& viéc gia ting giam gidng nhau nhung vé mirc ting giam thi c6 chénh
1€ch 1a do gia du doan chi mang tinh chit tham khao va dugc huin luyén dya vao
gia dong cura cua cac ngay trudc do. Tuy nhién gia ca con phu thude vao cac su
kién c6 trong ndm cua cong ty niém yét. Co thé la cac bao cao két qua hoat dong,
thay d6i c6 dong, thay doi cd phan,... Nhitng yéu t6 d6 ciing 1am anh hudéng dén
gia ca dot ngot.

Tuy nhién viéc tang giam gia cua cac ma chimg khoan dé c6 sy khop gitra
du doan va gia thuc té cling da du dé giup ngudi dung c6 thé dau tu ngin han va
nim bit dugc nén mua vao va ban ra khi ndo 1 ¢6 loi nhat cho ngudi dung.

2.5 Két luin chwong
Trong chuong ndy di tim hiéu vé viéc 1y dir liéu, xay dung mo hinh,
huén luyén mo hinh ciing nhu ddnh gid m6 hinh dé t6i wu viéc lwa chon mo hinh
cho h¢ thdng nham ting kha niang dy doan két qua cho chinh xac.
Sau khi c6 dir liéu va xur 1y dit liéu xong thi chuwong tiép theo sé& trinh bay
vé viéc phan tich va thiét ké hé thong sau d6 cai dat hé thong.
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Db an tot nghiép dai hoc _ CHUONG 3:
PHAN TICH VA TRIEN KHAI HE THONG

CHUONG 3. PHAN TiCH THIET KE VA TRIEN KHAI HE THONG

Trong chuong nay ctia d6 4n sé trinh bay vé phén tich thiét ké cho hé thong,
cho tirng module c6 mat trong hé thong va cai dat hé thong.
3.1 Phan tich h¢ thong
3.1.1 Tén hé thong
Hé théng du doan chung khoan Viét Nam
3.1.2 Muc tiéu ciia hé thong
Hé thdng gitp cho nguoi ding theo doi duoc thong tin ciia cac ma ching
khoén bao gom : Thong tin cua cong ty ni€m yét, thong tin gid md cira, gid cao
nhat, gia thap nhat, gid dong cira, khoi lwong giao dich, muc ting giam gia dong
cura gitra hai ngay lién ti€p. Bén canh d6 s€ truc quan hoa gia cia cac ma chung
khoén dudi dang biéu d6 va hién thi gia du doéan trong tuong lai & trong biéu do.
Tur cac thong tin d6 gitip nguoi dung nam bat duoc cac thong tin cla cac ma
chimg khoan nham hd trg dau tu chimg khoan ¢ hién tai va tuong lai.
3.1.3 Cac tac nhan cia hé thong
Heé théng bao gdm cic tac nhan chinh sau :
- Nguoi dung : Nguoi mudn theo déi thong tin va dau tu chimg khoan
3.1.4 Yéu cau ciia hé thong
Hé théng coO kha nang léy dir 1iéu bao gé)m ca dir liéu dy doan dugc cap nhat
hang ngay theo thoi gian thuc sau d6 hién thi 1én phan mém. Hé thong c6 thé cho
phép nguoi dung chon ma ¢6 phiéu mudn xem va tim kiém ma trong 6 tim kiém.
D61 véi biéu do truc quan hod, nguodi dung cd thé trdé vao tung vi tri d€ xem
thong tin chi tiét cia mot ma chimg khoan theo ngay dugc tro téi.
3.1.5 Pham vi ciia h¢ thong
Nguoi dung c6 thé :
- Xem thong tin chi tiét cua app
- Xem thong tin chi tiét cia tirng ma chung khoan
- Tim kiém, chon mi ching khoan dé xem thong tin
- Tré vao cac vi tri trong biéu do truc quan hoa thong tin cia ma ching
khoén dé xem thong tin chi ti€t ctia tirng ngay
3.2 Thiét ké h¢ thong
Phan thiét ké hé thong s& bao gom thiét ké vé cac Usecase tong quan cing
v6i cac biéu do 16p thuce thé.
Trong phin ndy s& trinh bay tong quat nhat vé nhitng yéu cau hé théng,
nhing chitc ning ma hé thong can co.
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Do an t6t nghiép dai hoc ) CHUONG 3:
PHAN TiCH VA TRIEN KHAI HE THONG
3.2.1 Usecase tong quan

Mguwdi diang

Hinh 3.45: Usecase tong quan hé thong
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Db an tot nghiép dai hoc CHUONG 3:

PHAN TICH VA TRIEN KHAI HE THONG
3.2.2 Biéu db 16p thuc thé

Stock
-id : Objectld
-code : string
1
0.+ 0.+ 0.*
StockValue StockPredictValue Stocklnfo
-id : Objectld -id : Objectld -id : Objectld
-code : string -code : string -code : string
-open : double -date : Date -description : string
-high : double -close : double -historyDes : string
How : double
-close : double
-different : double
-date : Date

Hinh 3.46: Biéu do 16p thuc thé

3.3 Phan ra cac module
3.3.1 Module du doan gia chirng khoan
Trong phan nay sé& trinh bay vé usecase chi tiét, kich ban va biéu do tuan
tu cua module dy doan gia chig khoan.

a) Usecase chi tiét
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Do an t6t nghiép dai hoc CHUONG 3:

PHAN TiCH VA TRIEN KHAI HE THONG

Nguri ding

Hinh 3.47: Usecase module dy dodn gia chuing khoan

b) Kich ban
Tén usecase Du doan gia chimg khoan
Actor Nguoi dung
Tién diéu kién Nguoi dung cai dat app thanh cong

Nguoi dung xem dugc cac thong tin nhu: lich st
su kién, bi€u do truc quan hod, thong tin mo ta chi

Hau diéu kién
tict, gia du doan, thong tin gia, giao dich

Kich ban 1. Nguoi dung mé app

2. Giao dién trang dy doan chung khoén hi¢n ra

3. Nguoi dung chon mdt ma ching khoan & scroll
box hodc nhdp ma ching khoan vao do
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Do 4an tot nghi¢p dai hoc

CHUONG 3:

PHAN TICH VA TRIEN KHAI HE THONG

4. Hé thong tiép nhan code cua mi ching khoan
ma nguodi dung chon sau do s€ truy cép vao co sd
dir liéu dé 1ay cac thong tin vé ma chimg khoan do
dé hién thi ra

5. Thong tin ma chimg khoan nguoi dung chon sé
hién thi ra & giao dién bao goém : thong tin lich sir
su kién, thong tin vé gia va khoi luong giao dich,
gia ca tang giam, gia dong ctra dy doan va thong
tin v& ma chimg khoan. Biéu dd truc quan hoa sé
1a biéu d6 duong mo ta gia dong cira qua cac ngiy
6. Ngudi dung chon vao mot diém trong phan gia
thuc té & biéu do truc quan hoa

7. Hé thong hién thi cac thong tin vé gia mé cira,
gia cao nhat, gid thap nhat va gia dong cira cua
ngay hom do

8. Nguoi dung chon vao mot diém trong phan gia
dir doan & biéu do tryc quan hoa

9. Hé théng hién thi thong tin vé gia dong cira du
dodn va ngay du doan

Ngoai I¢

3.1 Mi ching khoan khong ton tai

3.1.1 Hé théng khong hién thi md chimg khoan
nao ca, hién thi ra Ia khong ton tai ma chung
khoéan

3.1.2 Nguoi dung g6 lai ma chung khoan khac
mudn tim kiém

5.1 Gia dy doédn cua ma ching khoan chua duoc
cap nhat

5.1.1 Gia du doan va gia cta ngay gan nhat duoc
crawl s& hién thi ra

Bang 3.2 Kich ban module dw dodn gia ching khoan

¢) Bieu do tuan tw
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Db an tot nghiép dai hoc ) CHUONG 3:
PHAN TICH VA TRIEN KHAI HE THONG

—O0 0 O O O

Ngudvi ding StockUI StockCtr\,' Stockinfo StockValue StockPredict

1: Goi giac dign |

i

-—————

|

|

|

|

2: Chon I

ma chimg |
khoan I

o |

3 Yéu chu ldy I
cac thdng tin I

|
|
|
|
|
|
|
|
|
|
|
|
» 4 Yéu chu ldy I
théing tin mé ta |

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

5 Layra
théng tin méd ta

8 Liy
7. Yé&u chu Idy théng tin 1“0"_!9 tin gid,
gid, sb lwgng giao dich s6 lugng
giao dich

14 Trd v

T

15: Hién thi I
S |
I

]

L

9 Tlraivc
E——————— -Ir —————————
| |
! !
10: Y éu chu ldy théng tin gladu'doan
f
| I ;
| | 11 Lay
I I théng tin
} 12: Travh } dadn
A I — B
| |
|
13:Té |
chire lai |
dii ligu |
|
|
|
|
|
|
|
|
|

Hinh 3.48: So' d6 hoat déng module dir dodn gid chirng khodn
3.3.2 Module xem théng tin chi tiét vé app

Trong phan nay sé& trinh bay vé usecase chi tiét, kich ban va biéu do tuan
tu ctia module xem thong tin chi tiét vé app.

a) Usecase chi tiét
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CHUONG 3:

40

Nguyén Vin Nghia — BI9DCCN469



Do 4an tot nghi¢p dai hoc

CHUONG 3:

PHAN TICH VA TRIEN KHAI HE THONG
Hinh 3.49: Usecase xem thong tin app

b) Kich ban

Actor

Nguoi dung

Tién diéu kién

Nguoi dung cai dat app thanh cong

Hau diéu kién

Ngudi ding xem duoc thong tin vé app va thong
tin ve€ thudt todn dugc su dung trong app

Kich ban

1. Nguoi dung mo app

2. Giao dién trang du doan ching khodn hi¢n ra

3. Nguo1i dung chon tab “thong tin app”

4. H¢ thcf)ng tiép nhan yéu ciu lay thong tin cta
app va lay ra thong tin cua app ¢ trén co s¢ dir li€u
5. Thong tin cta app hién‘ra man hinh tab “thong
tin app” voi cég dir li€u ve :

+ Dinh nghia v€ dy doan ching khoan

+ Nguyén tac hoat dong ctia app

+ Mo hinh sir dung va cac 1y thuyét vé mé hinh sir
dung trong app

6. Nguoi dung cu(:)n xubng dudi dé xem thém cic
thong tin va cd thé quay trd lai trang xem thong tin
chirng khoan

Ngoai 1€

Khong c6 ngoai 1€

Bang 3.3 Kich ban module xem théong tin chi tiét vé app

c¢) Biéu do tuan tyw
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PHAN TICH VA TRIEN KHAI HE THONG

r —O0 O O

3.4

3.6
3.6.1

Mgudi ding InﬁaUI InfoCtr InfaData

I I

I I I

1: Goi giao I I I
dién I . | I

J_ 2 Y“}IJ cau | |

» lay théng tin | |

app } }

> 3: LAy théng |

tin app I
1

—..

5 Tra ve
6 Tra ve

: i T
{ __________ || i
7: Hidn thi I I
S | |
I I
| |

Hinh 3.50: Biéu do tuan tw module xem chi tiét app
Yéu cau hé thong
Hé diéu hanh: window, linux

Cai dat cac trinh bién dich: c++, java, python,...
Git: Quan ly source code

Mét s6 cong cu, thw vién hd tro

Visual studio code

Android Studio

Tensorflow

Sklearn

Pandas

Pickletools

Kotlin

Java
Vnstock

Cai diit

Cai dat phan tich dir liéu va crawl dir liéu

CHUONG 3:

4: Lay théng
tin app

.

Budc 1: Mé terminal trén visual studio code, hoac cmd trén windows.

Budc 2: Chuyén huéng dén thu muc chira ma ngudn:

Str dung cau 1énh: cd <directory path>

Budc 3: Cai dat toan b thu vién phu thude cua du an.
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Str dung cau I¢énh: pip install + <tén thu vién>

- Vi cac thu vién sau : Tensorflow
- Sklearn
- Pandas

- Pickletools
- Vnstock

3.6.2 Cai dit ma ngudn ing dung
Budce 1: Mo Android Studio

Budc 2: Mé thu myc chira source code ctia ung dung

Budc 3: Tao may ao bang cach chon dau cong ¢ trong muc Device Manager

Device Manager

: 3

SRI O &?

-~ Name APl Ty
>

[ ]
1
4

o

. Pixel_3a_API_34_extension_level_7_x86_64
< Android 14.0 ("UpsideDownCake") | x86_64 "~

]

Hinh 3.51 Chon tao may do

Budc 4 : Trong man hinh chon thiét bi, chon Pixel 4 nhu hinh sau d6 chon next
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= Virtual Device Configuration X

@ Select Hardware

Choose a device definition
Q "
[p Pixel 4 XL
Category Name Play Store Size Resolution Density
Phone Pixel 6 6.4" 1080x2400 420dpi
1 1440px
Tablet Pixel 5 6.0" 1080x2340  440dpi Sie:  large
Ratio:  long
Wear 0S Pixel 4a 5.8" 1080x2340 440dpi Density: 580dpi
Desktop I Pixel 4 XL 6.3" 1440x3040 560dpi I 63" 3040px
TV Pixel 4 > 5.7" 1080x2280 440dpi
Automotive Pixel 3a XL 6.0" 1080x2160 400dpi
Legacy Pixel 3a B 5.6" 1080x2220 440dpi
New Hardware Profile Import Hardware Profiles LS Clone Device...

Hinh 3.52 Chon thiét bi Pixel 4

Budce 5 : Trong System Image chon UpsideDownCake sau d6 chon next

= Virtual Device Configuration

@ System Image

Select a system image

Recommended %86 Images Other Images

UpsideDownCake
Release Name APl Level v ABI Target
ramis acy x & API Level
[UpsideDowncake 34 X86.64 Android 14.0 (Gaogle APs) | 34
& e J s Type
sv2 4, oid 12L € S Google APIs
" .
Android
R & r e APls
= = £ 14.0
a4 :
= Google Inc.
&

System Image

x86_64

We recommend these images because they run the
fastest and support Gooale APls.

O

? Previous Cancel

Hinh 3.53 Chon System Image

Budc 4: Nhan finish dé hoan thanh
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= Virtual Device Configuration

& Android Virtual Device (AVD)

Verify Configuration

AVD Name | Pixel 4 XL API 34

AVD Name

EE] Pixel 4 XL 6.3 1440x3040 560dpi Change...
The name of this AVD.

| UpsideDownCake Android 14.0 x86_64 Change...

0 &

Portrait Landscape

Startup orientation

Emulated

Performance Graphics:  Automatic “

Show Advanced Settings

? Previous Cancel Finish

Hinh 3.54 Hoan thanh tao may dao

3.6.3 Chay ing dung trén may do
3.7 Két qua cai dat

3.7.1 Két qua cai dat dir liéu
Dir liéu duoc chia thanh 4 thu muc bao g@)m :
- Thu muc dit liéu vé gia chimg khoan
- Thu muc dit liéu vé model du doan
- Thu muc dit liéu vé gia du doan
- Thu muc di liéu vé thong tin ma ching khoan
Dit liéu vé gia chung khoan thyc té va gia chung khoan du doan dugc luu
dudi dang json. Thong tin vé cac mi chimg khoan duoc luu trong file excel. Tat
ca céc dir liéu trén tuong tmg vé1 1600 ma chirng khodn va phai sinh.
3.7.2 Két qua cai dit app
Hién tai thi img dung dang duoc phat trién cho hé diéu hanh Android. Can
phai c6 file cai dat APK cho dién thoai chay bang hé diéu hanh Android. Sau khi
app duoc cai dit trén hé thong bang Android Studio xong thi s& dugc build ra file
APK. Truyén file APK vao dién thoai sau d6 cai dit app bang cach mé file APK
roi cai dat nhu binh thudng.
Céach s6 2 dé chay tng dung 13 chay truc tiép trén mdy ao ctia Android
Studio. Huéng dan cai dat may 4o da dugc mo ta & phan trude. Dudi day 1a mot
s0 hinh anh demo giao dién cia phan mém:
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Thong tin

9.070
20(0.2

2023-11-24

Md clra

Cao nhat

Thap nhat 8.700
Péng clra 9.070
Khai lugng 5.016.800
Cao nhat trong 3 thang 12.650
Thép nhat trong 3 thang 7.900
KLGD binh quén 55.742

Hinh 3.55: Man hinh chinh khi vao app va théng tin md chitng khodn dau tién mdc dinh

Man hinh méc dinh khi mé app s€ 1a vao man hinh du doan va hién ra cac
thong tin chi ti€t cua ma chirng khodn dau tién c6 trong danh sach.

Open: 11300 Max: 11700
Close: 11600 Min: 11300

0&-14 o712 og-0% 09-08 10-06
16,000
[
1.4, K0 1 ¥ 14,000

12,000

10,0007 by | o 10,000

Hinh 3.56: Biéu do truc quan hoa dir liéu mot ma chung khoan

Sau khi cuén man hinh xudng phia dudi s& hién thi biéu d6 truc quan hoa
ciia mot mi ching khoan. Phan mau do 1a gia thuc té tir trudc dén hién tai. Tro
vao mot vi tri s& hién thi thong tin chi tiét vé gia cua ngay hom doé bao gdbm gia
mo cira, cao nhat, thap nhat va gia dong cira.
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Open:

Max:

Close: 10043 Min:

0&-14

16,000

14, 0K

12,000

u
10,040

0712 og-0% 09-08 10-06

14,1100

Hinh 3.57 Truc quan hoa dir liéu dw doan

CHUONG 3:

Khi tré6 vao mot di€m trong phan mau xanh s€ hién thi gia dong ctra du
doén trong tuong lai cia ma chung khoan do6. Moi di€ém cham tuong rng véi mot

ngay tiép theo.

Thoéng tin ma ching khoan

Cdéng ty C& phan Chung khoan Smartinvest
(AAS) cé tién than la Céng ty C6 phan Ching
khoan Gia Anh dugc thanh [ap vao nam 2006.
Cong ty hoat dong trong linh vue moi gidi
chirng khodn, tu deanh ching khodn, bao 1&nh
phét hanh ching khodn va tu van dau tu ching
khodan. AAS tré thanh céng ty dai ching tlr ndm
2019. Bdi tdc kinh doanh bao gém Céng ty CP
Chirng khoén KIS Viét Nam, Céng ty CP Chung
kho&n Ngén hang Béng A, Céng ty CP Ching
khodn An Binh, Céng ty CP Ching khoan Sai
Gon - Ha Noi, Cong ty CP Chirng khoan Bai
Duong, Cong ty CP Chirng khoan Maritime
Bank, Céng ty CP Chitng khodn MB, Céng ty CP
Chirng khoan VN DIRECT, Céng ty CP Chiing
khoan SACOMBANK. Trong ndm 2022, Doanh
thu nghiép vu méi giGi chiring khoan co gia tri
bang 20.17 ty déng, giam 72.13%. Lgi nhuan
trudc thué dat 399.12 ty dong, giam 15.45%.

Ty |é sinh l&i trén von chu s& hiru (ROE) & mirc
23.21 %, giam 52.03%. AAS dugc giao dich trén
thi trugng UPCOM tir cudi thang 07/2020.

Hinh 3.58: Théng tin chi tiét md chitng khodn
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Trang thong tin mi chimg khoan nam & dudi cing phan dy doan cho biét
thong tin chi tiét vé ma chimg khoan dang chon. Bao gdm thong tin vé cong ty
cling nhu mot sb thong tin vé tinh hinh hoat dong cta cong ty.

Dy doén

Du dodn chimg khoan la gi ?

Chirng khodan 14 mot loai tai san gém cé
phiéu, ching chi gquy, ching khoan phai
sinh, trai phiéu, chirng quyén cé bao dam...

Theo dinh nghia trong Luat Ching khoan,
chirng khodn |4 tai sdn bao gém cé phiéu,
chirng chi quy, chidng khoan phai sinh, trai
phiéu, chirng quyén, chirng quyén cé bao
dam, quyén mua ¢d phan, chimg chi luu
ky. Nhirng loai tai san nay co diém chung
la mot bang chirng xdc nhan sd hitu hop
phap cla ngudi so hitu (goi chung la nha
dau tu) véi tai san clda doanh nghiép hoac
16 chirc phat hanh.

Hinh 3.59: Trang thong tin app

Trong tab thong tin cta app s& bao gdm cac thong tin vé du doan gia
ching khoan, giai thich mét s6 dinh nghia va thong tin dam bao khong vi pham
phép luat.
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Dy dodn

Nguyén tac hoat dong

- Nguyén tac trung gian: Mgi hoat déng
giao dich, mua ban chuing khoén trén thj
truong chimng khoan déu dugc thuc hién
théng qua cac trung gian, hay cén goi la
cac nha méi gid¢i. Cac nha mdi gidi thuc
hién giao dich theo Iénh cda khach hang
va huang hoa hong. Ngoai ra, nha moi gidi
cdn ¢6 thé cung cap céc dich vu khdc nhu
cung cap théng tin va tu van cho khach
hang trong viéc dau tu...

- Nguyén tac dau gia: Gia chimg khoén
dugc xac dinh théng qua viéc dau gid gilra
cac lénh mua va céac lénh ban. Tat ca cac
thanh vién tham gia thi trudng déu khéng
thé can thiép vao viéc xac dinh gia nay. Cé
hai hinh thirc d8u gia l1a dau gia truc tiép
va dau gia tu déng./

Hinh 3.60: Nguyén tic hoat dong ciia app

CHUONG 3:

Vé nguyén tac hoat dong cua app s& dya trén nhimg nguyén tac va nhiing

thong tin vé chimg khoan dam bao tinh minh bach va trung thuec.
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Dy doan

M6 hinh st dung

M6 hinh st dung ching khoan [a mét
khung tu duy hoac cong cu tinh toan dugc
st dung dé du dodn gid chirng khoéan hodc
hiéu suat cua thi truong chirng khoan. Co
nhiéu mé hinh khac nhau dugce phat trién
va st dung trong linh vire tai chinh va dau
tur dé€ gitp nha déu tu dua ra quyét dinh
théng minh vé viéc mua, ban hodc giao
dich ching khoan.

Duéi day la mot s6 mé hinh phé bién dugce
sur dung trong phan tich chirng khoan:

- M6 hinh h&i quy tuyé&n tinh: M6 hinh nay
gia dinh rang gid chuing khoan phu thudc
tuyén tinh vao mot sd yéu té nhu thong tin
tai chinh, chi sd kinh t&, hoac dit liéu lich
sur. M6 hinh héi quy tuyén tinh cd gang tim
ra mot phuong trinh tuyén tinh dé du doan
gia chung khoan.

- Mang no-ron nhén tao (Artificial Neural
Networks - ANN): ANN la mét mé hinh tinh
toan dugc l1ay cam hirng tir cau tric cla
hé théng than kinh trong ndo ngudéi. Mang

Hinh 3.61: Mo hinh sw dung trong app

Mo hinh duoc sir dung trong app s& duoc mé ta va dit vao trong phan
thong tin ctia app nham gitp cho nguodi dung mudn phat trién app hay cé ¥ tudng
trong twong lai thi s& dya vao 1y thuyét nay cua app.

3.8 Két luan chwong

Chuong nay di trinh bay vé viéc phan tich thiét ké hé thdng, phan tich chi
tiét ting use case cua hé théng va cai dat hé théng, trién khai hé théng cu thé.

Trong chuong tiép theo s& dua ra cac két luan, danh gia, két qua cua hé
thong va phuong huéng phat trién cho twong lai.
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PHAN TONG KET

Noi dung chinh cta chuong 1a dua ra danh gia vé két qua thu duoc khi thuc
hién do 4n va dé ra phuong hudng phat trién cho do an
1. Panh gia két qua ciia dd 4n
Sau thot gian tim hiéu, nghién ctru cac cong nghé dé thuc hién d6 an véi
dé tai 4p dung mé hinh hoc may xay dung tmg dung dy doan chimg khoan Viét
Nam, ban than di thu duoc nhimg két qua cy thé nhu sau:
- Hoc thém dugc ngon ngir 1ap trinh Kotlin, Python
- Thuc hién crawl dir li€u tir website
- Nam cach xt 1y dir liéu va thyuc hién xir Iy dit liéu véi mot khédi luong dix
liéu 16n
- Hiéu thém ly thuyét vé mang no ron nhan tao
- Ly thuyét vé mé hinh LSTM va 4p dung vao trong bai toan véi tap dit liéu
Time series
- Thiét ké ra hé théng du doadn chung khoan Viét Nam
- Xay dung app cung cép thong tin vé cic mi chimg khoan va du doan gia
chung khoén trong tuong lai
Bén canh d6 1a nhiing diéu can cai thién trong do an l:
- Con ton tai mot sd dix liéu kho khin trong viéc xu 1y dir li¢u do khdi luong
dir li¢u 1a v6 cung 16n
- Han ché vé mat tai nguyén nén chua dugc trién khai theo chu ky
- Giao dién chi & mirc co ban hién thi, chua dugc bat mét

2. Phwong huéng phat trién

Véi két qua nhu trén, dinh hudng phat trién trong twong lai cho d6 an 1a:

- Thém tinh ning mi chimg khoan yéu thich hién thi & 1 man nita giap
ngudi ding c6 thé quan tim dén mot s6 ma nhat dinh

- Dir liéu duoc déy lén sever va léy ra & mot hé co sé dir li€u nao do

- Dit liéu dugc cap nhat theo chu ky

- Cai thién lai giao dién than thién voi nguoi dung hon

- Cai thién ngdn ngir lap trinh dé t6i wu code gitp t6i wu hiéu ning va tai
nguyén sir dung trong hé théng
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