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1
MO DAU

Ngay nay cong nghé thong tin phat trién manh mé&, hau nhu da xam nhap toan bo
cac linh vuc doi sdng x3 hoi. Xa hoi ngay cang phat trién thi nhu cau ap dung cac tién
bd clia cong nghé thong tin vao cudc sdng ngdy cang cao dé giai quyét nhitng van dé
phtec tap nhu y té, gido duc, phap luat. Vi nhu cau trao doi va tim kiém thong tin cta
con ngudi ngdy cang cao, thong tin tran ngap trén moi phuong tién truyén thong, dac
biét 1a sy phat trién rong rai cia mang Internet, hing ngay con ngudi phai xir Iy mot
luong thong tin khong 16 [1]. Nhu vay,viée trich xuét va tong hop ¥ kién du ludn c6
thé mang lai rat nhiéu loi ich cho nhirng ai dac bi¢t quan tam. Dé hd tro viéc trich
xudt va tong hop y kién du luan dién ra hiéu qua va nhanh choéng, tri tué nhan tao, dic
biét 1a hoc may va xir Iy ngdn ngit tw nhién duoc hy vong 13 tw dong hoa dang ké mot
s6 quy trinh trong viéc phan tich, nghién ctru tinh hinh va xu huéng cua du luan xa
hoi.

Trich xuat thong tin tw dong tir cic van ban 1a mot chi dé nghién clru quan trong
ctia xtr 1y ngdn ngit ty nhién (Natural language processing - NLP) trong nhiéu thap
ky. [2] M6t s6 van dé nghién ctru chinh lién quan dén phan tich tu dong cic vian ban
nay bao gdm phan tinh cam (khai thac ¥ kién), nhan dang cam xuc, khai thac 1ap luan
(xé&c dinh 1y do), phat hi¢n mia mai, phat hi¢n tin ddn va xac thuc cling nhu phat hién
tin tirc gia. [2] Céc giai phap ty dong va hiéu suit cao cho nhitng van dé nay sé& tao
diéu kién thuan loi cho cac nhiém vu nhu phan tich xu hudéng va thi truong, thu thap
danh gia ctia nguoi dung cho san pham, khao sat ¥ kién, quang cdo duge nhiam muc
tiéu, tham do ¥ kién, du doan cho cic cudc bau cir va trung ciu dan y, giam sat phuong
tién truyén thong tu dong va loc ra ndi dung chua dugc xac nhan dé co trai nghiém
ngudi ding tot hon, dé giam sat strc khoe cong dong truc tuyén.[2]

Trong luan vin nay, chlng toi s& tip trung nghién ctru vé van dé phat hién lap
truong cho tiéng Viét str dung phuong phap hoc médy giam sat, cu thé 14 sir dung mot
s6 mé hinh truyén théng Decision Tree, Naive Bayes, ciing nhu cic mé hinh hoc sau
hién dai nhu LSTM , RNN.

No6i dung chinh cua luan van dugc trinh bay trong chuong nhu sau:

. Chuong 1: Giéi thi¢u vé bai toan phat hi¢n 1ap truwdng ciia ngudi ding
tiéng Viét: Noi dung ciia chuong nay gidi thiéu tong quan vé bai toan phat hién lap

treong, trinh bay mot sé nghién ctru lién quan, muc tiéu va y nghia ctia bai toan .
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. Chwong 2: Cac phuwong phap hoc may sir dung trong bai toan phat hién
lap trwong: Chuong 2 trinh bay tong quan mét sé phwong phap phan 16p truyén
théng, phuwong phap phan 16p dua trén k¥ thuat hoc sau duoc sir dung trong bai toan
phat hién I1ap truong ma chung t61 s€ stir dung.

. Chuong 3: Pé xuit phwong phap, gidi phap: Chuong 3 md ta bai toan phat
hién lap truong, va dua ra giai phap dé xuat them hai huéng khao sat cac phuong
phap hoc may truyén théng va hoc sau.

. Chuong 4: Thuc nghiém va danh gia: Trong chuong 4, luan van trinh bay
chi tiét cac budc dé xay dung kho ngir lidu vé phat hién 1ap trudng cho tiéng Viét tir
cach thu thap, tién xir 1y, xy dung tip nhan va thong ké kho dit liéu. Sau d6, luan
van trinh bay cac thiét 1ap thir nghiém, cong cu st dung va két qua dat duogc trén bo
dir liéu duoc xay dung d6. Chuong niy ciing so sanh va thao luan két qua thir nghiém
lien quan. Thuc hién hudn luyén hé thong v6i bo dir liéu va tdp nhan da xay dung,

thong ké va danh gia két qua thuc nghiém.
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CHUONG |: BAl TOAN PHAT HIEN LAP TRUONG
1.1 Giéi thiéu bai todn phat hién lap trwong

Internet d3 tro thanh mot phan khong thé thiéu trong cudc séng hang ngay cia
mdi nguoi trén thé gidi ngdy nay va dong mot vai tro dic biét trong viée thiic day su
phat trién manh mé cua cac kénh truyén théng mang xa hoi,dién dan, website tin tirc.
Tai Viét Nam, cac kénh truyén thong mang xa hoi (MXH) ngiy cang tré nén gan giii
va than thudc v6i rat nhiéu ngudi, ké ca d6i véi thanh, thiéu nién va ngudi gia. Theo
bao cio thuong nién “Digital 20217 dugc cong bd bdi WeAreSocial va Hootsuite,
Viét Nam c6 68.72 triéu nguoi dung Internet chiém 70.3% déan sé va 72 triéu ngudi
ding mang xa hoi chiém khoang 73.6%.

Céc kénh truyén théng MXH duogc sitr dung phd bién bao gom: Facebook,
YouTube, Instagram, Zalo,Twitter... ALEXA ciing thong bao top 10 trang web c0
luong truy cap nhiéu tai Viét Nam, ngoai cac website phd bién nam dau danh sach
nhu Facebook, Youtube, cac loai website tin tirc cling chiém phan 16n trong danh
sach ndy bao gém vnexpress.net, laodong.vn, thethao247.vn, vtv.vn, 24h.com.vn.
Cac dién dan nhu Webtretho, Beat.vn...cling thu hut sé lugng thanh vién dong dao
va co tac dong manh mé& dén cong déng va du luan x3 hoi & Viét Nam. Thuc té cho
thy, internet va cac kénh ké trén dem t6i cho ngudi dung rat nhiéu tién ich nho toc
d6 thong tin nhanh, gan nhu tic thoi, ndi dung phong phu, hinh thirc sinh dong, hap
dan.

Diéu nay cling tao diéu kién cho mdi ca nhan chia sé kién thirc, thao ludn, trao
d6i nhitng v kién vé cac chii dé cuing quan tam, dong thoi ciing 13 nhitng kénh thong
tin quan trong gép phan dua cac chi truong, dudng 16i ciia Pang, chinh sach, phap
luat ctia nha nudc dén véi nhan dan nhanh chéng, kip thoi. [3] Tai day co quan chire
ning cac cip c6 thé nam bat thudng xuyén thai dd cua nguoi sir dung mang xa hoi
ddi voi cac van dé, su kién dang duogc du luan xa hoi quan tdm. [4] Nhu vay dua vao
viéc tong hop va phén loai ¥ kién cta du luan trén nhiéu kénh c6 thé 1a mot ngudn tai
nguyén quan trong vi¢c phan tich, nghién ctru tinh hinh va xu hudng cta du luan xa
hoi.

Nhin vao bdi canh trén, 1ap truong (stance) c6 thé hiéu 1a mot y kién dugc thé
hién boi mot ca nhan hudng t6i chu dé hodc su kién hoidc nhan vat nao do. [5]Bai

toan phat hién 1ap trudng thu hut rat nhiéu su cha ¥ cla cac nha nghién ciu boi né
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mang lai rat nhiéu img dung thiét thyc. Mot trong nhiing (mg dung pho bién nhat
trong do 1a khao sat, tham do y kién duoc thuc hién trén cac van ban ndi dung truc
tuyén véi cac chu dé khac nhau bao gém cac cugc tranh luan chinh tri, tu tudng, Xa
hoi, danh gia san phim va bau ct, trung cdu dan y. [2] Vi du ching ta c6 thé 1dy v
kién du luan vé mot van dé chinh tri - xa hoi nhu hop phap hoa viéc pha thai & mot
s6 qudc gia. Dua vao tu dong hoa phat hién 1ap truong, ching ta c6 thé tong hop va
phan loai ra ¢6 bao nhiéu ngudi tan thanh va khong tan thanh véi van dé nay.

Mot tng dung quan trong khac ctia phat hién 1ap trudng ciing thu hat nhiéu su
chi y 1a phat hién tin gia. Panh gia tinh xac thuc ciia mot bai tin 1a mot cong viéce
phtrc tap va cong kénh, ngay ca ddi véi cac chuyén gia duoc dao tao [6]. Muc tiéu ap
dung bai toan lap trudng cho phat hién tin tirc gia 1a @& hd trg kiém tra tinh xac thuc
ctia thong tin gitp ho nhanh chéng thu thap thong tin can thiét dé dua ra danh gia cta
minh. Mot bai toan phat hién 1ap truong tot s& cho phép nguoi kiém tra tinh xac thuc
cta thong tin nhap mot tuyén bd hay tiéu dé va ngay 1ap tirc ho nhan dugc cac truy
xudt vé cac bai bao: dong y, khong dong ¥ hodc thao luan vé tuyén bd/tidu dé dugc
dé cap.

Sau d6, ho c6 thé xem xét cac 1ap ludn ung ho va chéng lai tuyén bo, déng thot
sir dung kha ning phan doan va 1ap luan cia minh dé dénh gia tinh hop 1¢ cua tuyén
bd dugc dé cap. Mot cong cu nhu vay s& cho phép nguoi kiém tra thuc té nhanh chong
va hiéu qua. [7] Ngoai ra phat hién 1ap trudng con ap dung nhiéu tng dung khac nhu:
phan loai tin ddn, phan tich, du bao xu huéng va thi trudng, tao hé théng khuyén nghi,
hd trg giam sat sitc khoe cong dong, truy xuat thong tin, khao sat ¥ kién gop y ngudi
tiéu dung.

1.2 Mét s6 nghién ciru lién quan

Trong nhitng nim gan day, da c6 rat nhidu nghién ctru vé linh vuc Xir Iy Ngon
ngir Ty nhién (Natural language processing - NLP) lién quan dén linh vuc phat hién
lap truong. Phat hién 1ap truong nham muc dich xac dinh 1ap trudng cua tac gia van
ban d6i v6i muc tiéu (mot thyuc thé, khai niém, sy kién, y tuong, ¥ kién, tuyén bd, cha
dé, v.v.).

Céc nghién ciru ban dau vé phat hién 1ap trudong tinh dén nam 2013 cha yéu
tap trung vao cac cudc tranh luan trong quéc ho1 [Thomas et al. 2006]; cac cudc thao

luan ndi bo cong ty [Murakami va Raymond 2010]; cac cudc tranh luan xa héi ,chinh
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tri va cac hé tu tuong truc tuyén [Anand et al. 2011; Somasundaran and Wiebe 2010;
Walker et al. 2012a]; cac cudc tranh luan truc tuyén vé san phém [Somasundaran va
Wiebe 2009]. Cac cong trinh sau nam 2013 duogc thuc hién trén cac bai luan cua sinh
vién [Faulkner 2014], va trén céc tweet [Rajadesingan va Liu 2014]. Nhitng cha dé
phd bién duoc 13y trén cac cudc tranh ludn truc tuyén ay cho cac muc tiéu lap trudng
(stance targets) bao gdm sy tién hoa, quyén st dung sung, quyén ctia ngudi dong tinh,
pha thai, cham séc strc khoe, an tir hinh va sy ton tai cla Chua[ Dilek Kiiciik va Fazli
Can. 2020]. Céc cach phan loai lap truong trong cac nghién ctru d6 ciing rat da dang,
thay vi str sung bo phan loai lap truong (Favor, Against) cac nha nghién ctru con st
dung mot sd b khac nhu (Support, Oppose), (Pro, Con), va (Pro, Anti).

Céc phuong phap duoc duoc sir dung bao gom thuat toan dua trén quy tic (
rule-based algorithms) nhu JRip) [Anand et al. 2011; Murakami va Raymond 2010;
Walker et al. 2012a, 2012b]; cac thuat toan giam sat ( supervised algorithms ) SVM
[Hasan va Ng 2013; Somasundaran va Wiebe 2010; Thomas et al. 2006; Walker et
al. 2012b], naive Bayes [Anand et al.2011; Hasan va Ng 2013; Rajadesingan va Liu
2014; Walker et al. 2012b], boosting [Levow et al.2014], cay quyét dinh (decision
tree) va random forest [Misra va Walker 2013], Hidden Markov Models (HMM) va
truong diéu kién ngau nhién (Conditional Random Fields -CRF) [Hasan va Ng 2013];
thuat toan d6 thi (graph algorithms) MaxCut [Murakami va Raymond 2010; Walker
et al. 2012a], va cac cach tiép can khac nhu quy hoach tuyén tinh (Integer Linear
Programming -ILP) [Somasundaran va Wiebe 2009] [2].

Bén canh d6, cac cudc thi vé phat hién 1ap truong cling thu huat rat nhiéu su
quan tdm. Theo nhu tim hiéu thi cho dén hién tai c6 3 cudc thi lién quan vé chu dé
trén nhu (1) SemEval-2016 Task 6: phat hién 1ap trudng trong cac tweet tiéng Anh,
(2) phat hién 1ap trudng trong cac blog nho ciia Trung Quéc tai NLPCC-ICCPOL-
2016 , (3) Phat hién 1ap truong trén cac Tweet tiéng TAy Ban Nha va Catalan tai
IberEval-2017. Cac cudc thi d6 cung cép chi tiét cac hudéng dan chi thich, tap dit lidu
chu thich, chi s6 danh gia va mé ta vé cac tic pham tham gia.

Cudc thi thir nhat g@)m 2 nhiém vu: nhiém vu A va nhiém vu B. Nhiém vu A
gom tap dir liéu ddo tao c6 cha thich gdm 2.814 tweet va tap dir liéu thir nghiém gdm
1.249 tweet dugc cung cép cho téng s6 nam muc tiéu. Nhiém vu B gém tap dir liéu

dao tao khong duoc gin nhin (khoang 78.000 tweet) va tap dir thir nghiém nho hon
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(khoang 707 tweet) cho mdt muc tiéu khac dugc cung cip cho nhing ngudi tham gia
ma khong co bat ky dir liéu dao tao nao dugc chu thich.

Két qua cua cugc thi nhu sau: ddi voi nhiém vu A hé théng tdt nhat dua trén
Mang no-ron héi quy (RNN - Recurrent Neural Network) dat F-score 1a 67,82%,
nhiém vu B hé théng tdt nhat dya trén Mang no-ron tich chap (Convolutional Neural
Networks -CNN) dat F-score 1a 56.28%. Cudc thi thir hai cling twong tu nhu cudc thi
SemEval-2016 véi hai nhiém vu. D6i voi nhiém A: 4.000 blog nho duoc gan nhin
thu cong cho ndm muc ti€u va 75% trong s6 do6 dugce sir dung lam tap dir liéu dao tao
trong khi phan con lai 25% trong s6 chiing dugc str dung 1am tap di liéu thir nghiém.
Két qua ctia cude thi nhu sau: hé thong dat F-score cao nhat (71.06%) v6i cac phan
loai dugc st dung dua trén SVM and random forest trong khi hé théng dat F-score
cao nhét cta nhi¢m vy B chi dat 46.87%.

Diéu nay 14 do nguoi tham gia sir dung nhiéu cach phéan loai va sir dung hé
théng phan tich cam tinh hi¢u suét cao co thé khong dam bao hi¢u suét phat hién lap
truong duge cai thién. Cudc thi thir ba ciing twong tu véi 5,400 tweets tiéng Tdy Ban
Nha and 5,400 tweets tiéng Catalan. H¢ théng hoat dong tdt nhat viéc phat hién lap
truong trén cac tweet ciia Tay Ban Nha dya trén cach tiép can dua trén SVM véi su
két hop cua cac tinh nang khac nhau. Trong khi hé thong hoat dong tot nhat trén cac
tweet ctia Catalan dya trén hdi quy logistic.

1.3 Tinh thoi sy cta bai toan

Phat hién 1ap trudng 1 mot chu dé méi ndi trong linh vue Xt Iy Ngon ngit Tu
nhién (Natural language processing - NLP) thu hut rat nhiéu su quan tdm cua cac nha
nghién ctru boi cac tmg dung thuc té. Cac nha nghién ctru hién nay chu yéu tiép can
van dé phat hién lap truong bang tiéng Anh. Nhan thiy tim quan trong cta chu dé
cuing v6i viée phat hién 1ap truong cho tiéng Viét chua duoc quan tdm nhiéu, da thoi
thiic chung t6i chon nghién ctru dé tai “Phét hién lap trudng cho tiéng Viét st dung
k¥ thuat hoc sau”.

Ngoai ra 1y do can phai phat trién mot hé thong riéng cho Tiéng Viét 1a bai
Tiéng Anh va tiéng Viét c6 nhiéu diém khac biét (do loai hinh ngdén ngit, do nén van
hoa,...). Khac vé ngtr am hoc, hinh vi, ranh gioi tur, sy to vung hoé (nhu: ox — bo duc,
anh — elder brother ,...), tir loai, trat tu tir, két cau cau. [8] Trong tiéng Anh va nhiéu

ngdn ngit khac, cac tir duge phan tach v4i nhau bang dau cach. [9] Do d6 viéc ap
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dung bai toan Tiéng Anh cho tiéng Viét c6 thé gy ra nhiéu khé khan. Trong nghién
clru ctia chung t6i, chung toi da danh rat nhiéu thoi gian cho viée xay dung mot bd
ngir lidu Tiéng Viét, dua trén viéc thu thap cac dau tin tirc, cac binh luan trén cac kénh
truyén thong mang xa hoi va cic trang bao dién tir dé thir nghiém cho bai toan phat
hién 14ap truong ctia minh.

Vi bo ngit liéu nay chiing t6i hy vong c6 thé dong gép mot phan nho trong
viéc lam phong phu thém tai nguyén ngdén ngtt trong linh vuc xur 1y ngdén ty nhién
tmg dung cho Tiéng Viét. Chung t6i cling hy vong dé tai ndy c6 thé 1a tién dé quan
trong cho céc chuyén gia trong viéc phan tich, nghién ctru tinh hinh va xu hudéng cua
du luan xa hoi.

1.4 Két luan chwong

Chuong nay da gidi thiéu tong quan bai todn phat hién lap truong, néu bat

duoc dic diém cua dir lieu Tiéng Viét, dua ra duoc cac nghién cau phat hién lap

treong lién quan va gisi thiéu duoc mot sé phuong phap phat hién lap truong.



8
CHUONG II: CAC PHUONG PHAP HQC MAY SU DUNG

TRONG BAI TOAN PHAT HIEN LAP TRUONG

Tiép can dya trén hoc may la cach tiép can duogc st dung pho bién rong rai dé
giai quyét bai toan phat hién lap truong. Céch tiép can nay sé thay thé cac kién thic
chuy&n mén bang mot tap 16n cac cau hoi dugc gan nhan (tap dix liéu mau). Sir dung
tap nay, mot bo phan 16p s& duoc huan luyén c6 giam sat.

Céch tiép can dya trén hoc may chia 1am hai nhom 1a nhém céc phuong phap
hoc may truyén thong va nhém cac phuong phap sit dung mang no-ron (Neural
NetWork). Nhom cac phuong phap hoc may truyén théng thuong duoc sir dung nhu
la tinh xac suat Naive Bayes, Maximum Entropy, cdy quyét dinh (Decision Tree), 1an
can (Nearest-Neighbors), May Vector hé trg (Support Vector machine - SVM), K-
nearest neighbors (KNN), M6 hinh mang no-ron hdi quy RNN, Mang bd nhé dai-
ngan (Long Short Term Memory networks) LSTM v.v. Céch tiép can bang hoc may
da giai quyét dugc cac han ché trong cach tiép can dua trén luat.

2.1 Phwong phap hoc may truyén thong
2.1.1 Thugt todn phéan lép naive Bayes

Naive Bayes Classification (NBC) — thuat toan phan loai Naive Bayes - la
mot thuat toan dua trén dinh 1y Bayes vé 1y thuyét xac suat dé dua ra cac phan doan
cling nhu phan loai dit li¢u dya trén cac dir liéu dugc quan sat va théng ke, duoc
mg dung rat nhiéu trong cac linh viuc Machine learning ding dé dua cac du doan c6
do chinh xac cao, dya trén moét tap dit li¢u da dugce thu thap.

Naive Bayes Classification thugc vao nhom hgoc may c6 giam sat. K¥ thuat
nay dé hiéu nhit khi dugc mé ta béng cac gia tri dau vao nhi phan hoac phan loai.
Thuat toan Naive Bayes tinh x4c suat cho cac yéu td, sau d6 chon két qua véi xac
suat cao nhat. Tuy nhién, ta can luu ¥ gia dinh ciia thuat toan Naive Bayes 14 cac

yéu t6 dau vao dugc cho la doc 1ap vdoi nhau.

Goi D 1a tap dir licu huén luyén, trong d6 moi phén tir dir liéu X duoc biéu dién
bfmg mot vector chira n gia tri thudc tinh Al, A2,...,An = {x1,x2,....xn}. Gia str c6 m
16p C1, C2,..,Cm. Cho mét phan tir dit liéu X, bd phan 16p s& gan nhan cho X 13 16p ¢o
xac suat hau nghiém 16n nhat. Cu thé, b phan 16p Bayes sé& du doan X thudc vao 16p

Ci néu va chi néu:
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P(Ci|X) > P(Cj|X) (1<=1i,j<=m, i !=]))

Gia tri nay s€ tinh dya trén dinh 1y Bayes.

Pé tim xéc suat 16n nhat, ta nhan thay cac gia tri P(X) 1a giong nhau v6i moi 16p
nén khéng can tinh. Do d6 ta chi can tim gi4 trj 16n nhat ciia P(X|Ci) * P(Ci). Cha y
rang P(Ci) duoc udc lwong bang |Dil/[D|, trong d6 Di 1a tap cac phan tir dit lidu thude
16p Ci. Néu xac suit tién nghiém P(Ci) ciing khong xéac dinh dugc thi ta coi chung bang
nhau P(C1) = P(C2) = ... = P(Cm), khi d6 ta chi can tim gia tri P(X|Ci) 16n nhat.

Khi s6 lugng cac thude tinh mé ta dit liéu 13 16n thi chi phi tinh toan P(X|Ci) 1a
rat 16m, do d6 c6 thé giam do phtic tap cia thuat toan Naive Bayes gia thiét cac thudc
tinh doc 1ap nhau. Khi d6 ta c6 thé tinh:

P(X|Ci) = P(x4[Cy) ...P (x,|C;)
2.1.1 Cay quyét dinh (Decision tree)

Cay quyét dinh (Decision Tree) 1a mot cdy phan cip c6 cau trac dugc dung dé
phan 16p cac doi twong dua vao diy cac luat. Khi cho dit liéu vé cac d6i tuong gdm céc
thudc tinh ctung voi 16p cua no, cay quyét dinh sé sinh ra cac luat dé du doan 16p cua
cac dbi twong chua biét.

Cay quyét dinh gdm 3 phan chinh: 1 node gbc, nhitg node 14 va cac nhanh cta
nd. Node gdc 1a diém bat dau ciia cay quyét dinh va ca hai node gdc va node chira cau
hoi hoic tiéu chi dé duoc tra 10i. Nhanh biéu dién cac két qua cta kiém tra trén nat. Vi
du cau hoi & node dau tién yéu ciu cdu tra 15i 13 “yes” hodc 13 “no” thi s& c6 1 node

con chiu trach nhiém cho phan hoi 1a “yes”, 1 node 1a “no”.
1 C yes,
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Time to exam
> 2 days?

Yes N\Io

Football match
tonight?
Yes No

Hinh 2.1: Minh hoa cy quyét dinh[2]

Viéc quan sat, suy nghi va ra cac quyét dinh ctia con ngudi thuong duogc bat dau
tir cac cau hoi. Machine learning ciing c6 mot mé hinh ra quyét dinh dua trén cac ciu
hoi. M6 hinh nay c6 tén 1a cdy quyét dinh.

Hiéu cua phan 16p cua cay quyét dinh phu thudc rat 16n vao training data.
Ching han ciy quyét dinh dugc tao ra bai chi gidi han 10 dir liéu training mau trong
vi du trén thi hiéu qua tng dung cdy quyét dinh dé du doan cac trudong hop khac 13
khong cao (thuong dir liéu training phai du 16n va tin cdy). Cay quyét dinh 1a mot
phuong phéap phan 16p rat hiéu qua va dé hiéu.

2.2 Phuong phap hoc sau
2.2.1. M6 hinh mgng no-ron héi quy (RNN - Recurrent Neural Network)

RNN (Recurrent Neural Network) — Mang no-ron hdi quy 1 mot thudt toan
dugc chi y rat nhiéu trong thoi gian gan day béi cac két qua tot thu duoc trong linh vuc
xur Iy ngon ngilr ty nhién, dugc thiét ké cho viéc xtr 1y céc loai dir li¢u c6 dang chudi
tuan tu.

Khac voi cac mang no-ron truyén théng, mang RNN tét ca cac dau vao va ca
dau ra c6 thé dugc thuc hién cung mot tdc vu cho cac phﬁn ttr ciia mot chudi voi dau ra

phu thudc vao ca cac phép tinh trudc do.
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Y tuéng chinh cia RNN (Recurrent Neural Network) 14 str dung chudi cac thong

tin. Trong cac mang no-ron truyén thong tat ca cac dau vao va ca dau ra la doc lap voi

nhau.

i
V
SO:)VI"

U

Unfold

X

Ot—l Ot Ot+]
|74 %4 V
%% t—1 5 o
W w W
U U U
Xe g M) o

Hinh 2.2: Mang RNN va qua trinh unfold lién quan dén tinh toan chuyén tiép[5].

Vi dy, néu muon doan tir ti€p theo cé thé xuat hién trong mdt cau thi ta cling can

biét cac tir trude d6 xuét hién 14n luot thé nao.

RNN: Dya vao nhimng thong tin trudc d6 dé du doan trang thai tiép theo.

Gia str mudn dy doan huéng ma qua bong di chuyén. Vi vay, chi véi thong tin trén

man hinh, ta c6 thé tiép tuc va doan. Néu khong c6 kién thirc vé cac vi tri phia trude cta

qua bong, sé khong c6 du dir liu dé du doan nd s€ di ti€ép theo ¢ vi tri nao. Néu ghi lién

tiép nhiéu anh chup nhanh vi tri cia qua bong, ta s& c6 du thong tin dé dwra ra di doén tot

hon. Vi vay, day 1a moét trinh tu, mot trat tu cu thé, trong d6 trang thai sau nbi tiép mot

trang thai khac. Vi théng tin nay, ta c6 thé thiy rang qua bong dang di chuyén sang bén

phai.

Hinh 2.3: Mb ta vi du RNN véi dwong di tiép theo ciia qua béng[5]
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RNN duoc goi 12 hdi quy (Recurrent) boi vi ching thyc hién ciing mot tac vu cho
tit ca cac phan tir ciia mot chudi voi dau ra phu thude vao ca cac phép tinh trude do. Noi
cach khac, RNN c6 kha ning nhé cac thong tin dugc tinh toan trude d6. Trén 1y thuyét,

RNN c6 thé sir dung duoc thong tin cia mot van ban

Hinh 2.4: M6 hinh Recurrent Neural Network|5]
RNN c¢6 co ché lap hoat dong nhu mdt duong chinh dé cho phép thong tin truyén tur

trang thai ndy sang trang thai tiép theo.

Hidden State

Hinh 2.5: Biéu dién trang thai 4n dén budérc tiép theo[5]
Thong tin nay 1a trang thai an, 1a dai dién cia cac dau vao trude do.
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What time ?

Hinh 2.6: Vi du biéu dién ciu véi RNN[5]

ran = RNN()
ff = FeedForwardNN()
hidden_state =[0.0, 0.8, 0.8, 0.0]

word input:
output, hidden_state = rnn(word, hidden_state)

prediction = ff{output)

Hinh 2.7: Ma gia cho ludng diéu khién RNNJ[5]
Training m§t mang no-ron c6 ba budc chinh.

- Chuyén tiép va dua ra du doan.

- So sanh du doan véi su that co ban béng cach str dung mdt loss funtion. Loss
funtion xuit ra mot gia tri 16i 1a gia tri udc tinh mang hoat dong kém nhu thé
nao.

- St dung gia tri 16i d6 dé thuc hién lan truyén nguogc, tinh toan do dbc cho mbi

nut trong mang.



Hinh 2.8: Traning mang no-ron[5]

Gradient 1a gia tr1 dugc str dung dé diéu chinh trong s6 ndi bo cua mang, cho
phép mang tim hiéu. Gradient cang 16n thi diéu chinh cang 16n va ngugc lai. Khi
thuc hién lan truyén nguoc, mdi nut trong mat 16p s€ tinh toan gradient ctia nd doi
v6i cac hiéu tng cua gradient, trong 16p trude nd. Vi vy, néu cac diéu chinh cho
cac 16p trudc no 1a nhd, thi cac diéu chinh cho 16p hién tai s€ tham chi con nhd

hon.

Hinh 2.9: Minh hoa trang thai 4n cudi ciia mang RNNJ[5]

Diéu d6 1am cho gradient thu nho lai theo cap s6 nhan khi lan truyén tré lai.
Céc 16p trudc d6 khong thyc hién duoce bat ky hoat dong nao vi gia tri bén trong hau
nhu khong duoc diéu chinh do d6 dbc cuc nho. Va dé 1a van dé vé gradient nho lai
va bién mat.

Do gradient bién mat, RNN qua cac budc khdng phu thudc trong pham vi vin
ban dai. Nhu vi du bén trén, diéu d6 c6 nghia 1a c6 kha ning tir “What” va “time”
khong dugc xem xét khi du doan y dinh cuia ngudi dung. Sau d6, mang phai dua ra
du doan véi “is it?”. Pidu d6 kha mo ho va s& kho ngay ca d6i véi con ngudi. Vi vy,

RNN bi anh huong boi tri nhd ngan han short-term memory.
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2.2.2. Mang bg nhg dai - ngin (Long Short Term Memory)

LSTM 1a mot kién triic mang no ron lip lai nhan tao (RNN) duoc sir dung
trong linh vuc hoc sau. N6 dugc thiét ké dé giai quyét cac bai toan vé phu thudc xa
trong mang RNN do bi anh hudng béi van dé gradient bién mat. Khong gidng nhu céc
mang no ron truyén thang tiéu chuan , LSTM c6 céac két ndi phan hoi. N6 khong chi
c6 thé xtr Iy cac diém dir liéu don 1é (ching han nhu hinh anh), ma con toan bd chudi

dir liéu (chiang han nhu 101 néi hoic video).

Xe he—qy X he—y

et l 1 l _ .

/ ‘ memory cell \

\.
candldate / input gate
values
r cell state
R
St-1 > o\/ >{ :}-j—b St 1 »St

‘tanh
forget gate output gate
fi Ot
S = | s |
| 1 1 I
X¢ he—y X¢ he—q

Hinh 2.10: M6 hinh kién tric té bao LSTM memory cell[15]

Mang LSTM c6 thé bao gém nhiéu té bio LSTM memory cell lién két véi
nhau, mot LSTM c6 ba cong sang loc cac thong tin ddu vao va dau ra cho té bao bao
g6m mot cong dau vao (input gate i) co nhiém vu chon loc nhitng thong tin can thiét
nao duogc thém vao cell internal state, mot cong quén (forget gate f;) x6a thong tin
khong can thiét nhan duoc khoi cell internal state va mot cong dau ra (output gate o)
quyét dinh nhitng théng tin nao tir cell internal state duoc sir dung nhu dau ra.

Tai mdi budc thoi gian t, cac cong déu 1an luot nhan gia tri dau vao x: (dai dién
cho mot phan tir trong chudi dau vao) va gid tri h t1 ¢6 duoc tir dau ra cia memory
cell tir budc thoi gian trude do t-1. Ba cdng nay la cong twong ty dia trén chirc ning

sigmoid hoat dong trén pham vi 0 dén 1.
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Céc cong nay quyét dinh thong tin ndo 1 quan trong dé phén loai va thong tin
nao c6 thé xéa duoc dua trén gia tri dd bo. Trong qua trinh lan truyén xudi, cell
internal state s va gia tri dau ra ht dugc tinh nhu sau:
Budc mot, Activation value fi ciia forget gate tai budc thoi gian t dugc tinh
dua trén gi tri ddu vao hién tai xt, gia tri dau ra h 1 tir té bao LSTM 6 budc trude do

va bias br cua forget gate.

fi = G’(Wf?_-,_.ﬂ?f + H’rf_lhh,t_l + b_f]

Budc hai, qua trinh tinh toan ctia 5t va fi

i — tanh (W; @ + W, he1 +b;)

iy = tanh(W; ;z; + Wi phs1 +b;)

Budc ba, gid tri moi cua cell internal state st dugc tinh dya trén két qua tinh
toan thu dugc tr bude trudc voi phép nhan Hadamard theo tirng phan tir duge ky hi¢u

bang o:

5¢ =ft03t—1‘|‘f-ff’5f

Budc cudi, gia trj ht cta té bao LSTM dugc tinh toan dua theo hai phuong

trinh sau:

0 = U{Hra_.:rxt + Wa,hht—l T bo}
h; = o; o tanh(s;)

trong do Xt 1a vector dau vao tai mdi budc thoi giant, Wex, Wen . Wsx Wsh Wi,
Win Wox, Wo,n 14 cic ma tran trong s trong mdi té bao LSTM. by, bs, bi, bo 12 vector
bias. fi, ir, 0t 1an luot chira cac gia tri kich hoat 1an Iuot cho cac cong forget gate, input
gate va output gate tuong ung. St, ~S la cac vector dai di¢n cho cell internal state va
candidate value. h 13 gia tri dau ra cua té bao LSTM.

LSTM 13 mét mang cai tién cia RNN nham giai quyét vin d& nhé cac bude dai
ctia RNN. Vé co ban mo hinh ctia LSTM khong khac mé hinh truyén thong ctia RNN,

nhung chiing st dung ham tinh toan khéc & céc trang thai an
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Bo nhd ciia LSTM dugc goi 1a té bao (Cell) va ¢ thé coi chiing 14 cac hop den
nhan dau vao 13 trang thai phia trude h(t-1) va dau vao hién tai x(t). Bén trong hop den
nay s& tu quyét dinh cai gi cAn phai nhd va cai gi s& xoa di. Sau d6, chung s& két hop véi
trang thai phia trudc, nhd hién tai va dau vao hién tai. Vi vay ma ta ta co thé truy Xuét
dugc quan hé cua céc tir phu thudc xa nhau rat hiéu qua.
Moi mang hoi quy déu co dang 1a mot chudi cac mo-dun lap di 1ap lai cia mang

no-ron. V61 mang RNN chuén, cdc m6-dun nay c6 cau tric rat don gian, thuong 1a mot

tang tanh.
® ® &
t 1
N N N
- s —>
A = A
/ AN J

& &)

Hinh 2.11: Mé-dun lip lai trong RNN mét 16p[15].

LSTM ciing ¢6 kién tric dang chudi nhu vy, nhung cac mo-dun trong nd c6 cau
trac khac voi mang RNN chuan. Thay vi chi ¢ mdt ting mang no-ron, chiing cé toi 4

tﬁng tuong tac véi nhau mt cach rat dic biét.

® ® ®
| |
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Hinh 2.12: Mé-dun lip lai trong mdt LSTM chira bon 16p twong tic[15]

Chia khéa ctiia LSTM 14 trang thai t& bao (cell state) - chinh dudng chay thong
ngang phia trén ctia so do hinh v&.

Trang thai té bao 1a mot dang giéng nhu bang truyén. N6 chay xuyén sudt tat ca
cac mat xich (cac nat mang) va chi twong téc tuyén tinh doi chit. Vi vy ma cac thong tin

c6 thé dé dang truyén di théng sudt ma khong so bi thay doi.

(s C;

®
@

Hinh 2.13: Biéu dién trang thai té bao[15]

LSTM c6 kha ning bo di hodc thém vao cac thong tin can thiét cho trang thai té bao,

ching duoc diéu chinh can than béi cac nhém duge goi 13 cdng (gate).

Céc cong 13 noi sang loc thong tin di qua nd, chung duoc két hop boi mot ting mang

sigmoid va mot phép nhan.
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Hinh 2.14: Biéu dién cong sang loc thong tin[15]

Tang sigmoid s& cho dau ra 1a mot s trong khoan [0, 1], md ta c6 bao nhiéu thong tin c6
thé duoc thong qua. Khi dau ra 13 0 thi ¢6 nghia 1a khong cho thong tin ndo qua ca, con

khi 12 1 thi c6 nghia 1 cho tat ca cac thong tin di qua no.

Mot LSTM gom c6 3 cong nhu vay dé duy tri va diéu hanh trang thai ciia té bao.

Budc dau tién trong mo hinh LSTM 1a viéc quyét dinh thong tin no s& duoc
dua dén trang thai té bao thong qua cong. Qua trinh nay duoc thuc hién théng qua
mot 16p sigmoid goi 1a "16p cong chin" - cong chin vai hai dau vao 1a h,_, va x,, va
cho dau ra 1a mot gia tri trong pham vi [0, 1] cho mdi dau vao trang thai 6 C,_;. 1

tuong duong véi "luu gilr thong tin', 0 tuong duong véi "xda thong tin".

ft =0 (Ws-lhi—1, 2] + by)

Hinh 2.15: LSTM focus f [22]

Budc tiép theo 1a xac dinh loai théng tin méi ndo can duoc luu lai trong cell

state. Ta c6 hai phan. Mot 14 single sigmoid layer dugc goi la “input gate layer” quyét


https://colah.github.io/posts/2015-08-Understanding-LSTMs/img/LSTM3-gate.png
https://colah.github.io/posts/2015-08-Understanding-LSTMs/img/LSTM3-gate.png
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dinh céc gia tri nao can dugc cap nhat. Tiép theo, mot tanh layer tao ra mot vector

véi gid tri méi c6 thé dua vao cell state, C, duoc thém vao trong 6 trang thai.

- iv = 0 (Wi-[hi—1,2¢] + b;)
éﬁ = tanh(Wc¢-[hi—1,2¢] + bc)

hi—1

A

Hinh 2.16: LSTM focus I [22]

O budc tiép theo, két hop hai thanh phan nay lai dé cap nhat vao cell state.
LUc cap nhat vao cell state ci C,_, vao cell state mai C,. Tai budc nay thuc hién nhén
trang thai cii véi f;, dé can nhé hoic quén di nhirng gi trude dé hay khong. Sau do,
bosung i, * C,. Pay la gia tri ang vién méi, co gidn (scale) sd luong gia

tri ma ta mudn cap nhat cho mdi state.

Cr—l CL

@

f

— (%)
Q

is e Cy = fi* Cioy + iy % C

Hinh 2.17: LSTM focus ¢ [22]

Cuébi cuing, can quyét dinh xem théng tin output 1a gi. Output nay can dua trén
trang théi cua cell state, nhung s& 1a gia tri duoc loc bot mot s6 thong tin. Pau tién,
chay qua maot single sigmoid layer dé quyét dinh xem phan tir nao cua cell state s& tac
dong dén output. Sau do, ta s& day cell state di qua mét function tanh gi4 tri khoang

[-1, 1] va nhan voi mot output sigmoid gate, dé gitr lai nhitng phan ta mudn output
ra ngoai.



21

I\
? O =0 (WO [ht—lymt] -+ bo)
hy_i | 0] h hy = oy * tanh (C})

A

Hinh 2.1: LSTM focus o [22]

LSTM 1a mot budc 16n trong viée st dung RNN. Y tudng ctia nd gitp cho tat ca
cac budc ciia RNN c¢6 thé truy van dugc thong tin tir mot tap thong tin 1on hon. Vi du,
néu str dung RNN dé tao md ta cho mot bure anh, n6 b thé léy mot phén anh dé dyu doan
mo ta tir tit ca cac tir dau vao.

2.3. Két luan chwong

Noi dung chuong da gidi thiéu dugc cac phuong phap hoc may su dung trong

bai toan phat hién lap truong, gisi thiéu phuong phap hoc may truyén thdng, gisi

thiéu phuong phap hoc su va so sanh gitra hai phuong phap.
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CHUONG III: PE XUAT PHUONG PHAP, GIAl PHAP
Trong chuong nay, luan van gidi thiéu bai toan phan loai phat hién 13p truong
tiéng Viét, gi6i thiéu mot sé md hinh hoc sau, gi6i thiéu phwong phap LSTM va trinh
bay md hinh phat hién 1ap truong st dung m6 hinh LSTM.
3.1. M0 ta bai toan
Phat hién 1ap truong 1a xay dung mot bo phan loai dé xac dinh lap truong ciia mot
nhén xét nhit dinh ddi véi mot tuyén bd/ tiéu dé, vdi cac binh luan co thé 1a déng v,
khong dong ¥, thao luan va khong lién quan.
Mo ta bai toan:
e Input: Mot tuyén bd va mot binh ludn vé tuyén bd do.
e Output: Lap truong ctia ndi dung binh luan lién quan dén tuyén bd dugc dua
ra thanh mot trong bon loai:
o Agree: Noi dung binh luan dong ¥ véi tuyén bé.
o Disagree: Noi dung binh luan khong dong ¥ véi tuyén bo.
o Discuss: Noi dung binh luan mang tinh chat thao luan vé chu dé tuong tu
nhu tuyén bd, nhung khong dua ra quan diém.
o Unrelated: Noi dung binh lui thao luan vé mét chu dé khac véi tuyén bb.
Vi du: Tuyén bd: "Ha Néi khuyén cdo ngwoi dan deo khdu trang noi cong cong."
Binh luan: "Qud diing ,vin chwa hét dich nén can phong tranh ko dc chii quan." nhu
vay lap trudng ctia ngudi binh luan 13 “dong y vé tuyén bd, khuyén cdo néu trén.
Trong phan nay, luan vin d& xuit mot mé hinh dé dy doan 1ap trudng cua mdi
moi binh luan d sao cho: d € D={d1,d2,d3, ..dn) hudng téi muc tiéu xac dinh lap
truong cla tuyén bd/ tiéu dé h. Ta c6 mot tap cb dinh cua cac 16p s € S= {agree,
disagree, discuss, unrelated} 1a dau ra 1ap truong cua cac binh luan tuong tng. Muc
tiéu cua bai toan la anh xa f': (d, h) — s {agree, disagree, discuss, unrelated}.
Néu tuyén bd/ tiéu dé bao gdm cac chu dé khac nhau, lap trudong 1a s =
“unrelated”. Nguoc lai, s = “agree” néu d dong y va s = “disagree” néu d khong dong
¥ voi h. Néu h va d chi don thuan thao luan vé cing mét chu dé, nhung d khong c6

quan diém xéc dinh thi s = “Discuss”.



3.2.

23
Tién xi ly dit liéu
Tién xir ly dix liéu 12 mot phan cuc ky quan trong trong viéc xay dung mé hinh
hoat dong tét nhat cho cac tng dung hoc may. Trong nghién ctu nay, luan van st
dung phuong phap chuan hda dit liéu va ma héa tir dé tién xur ly dit lidu.
Chudn héa diF ligu o q
Chuan hoa van ban gidp loai bo cac ky tu dac biét nhuw dau cham cau; doi thanh

chir thuong.

Vi du: “Ha Noi: Khuyén khich phdn loai rac thai nhua tai ngu(fn ”

Bang céach st dung cac phuong thuc Lower() dé xir Iy chudi viét thuong va
phuong thirc Replace() dé loai bo céc dau cau.

Tu d6 ta co dau ra: “ha néi khuyén khich phan logi rac thai nhya tai ngué‘n ”

Thudt toan tach tur Tokenization
Tokenization la tach mét cum tir, ciu, doan van hoac toan bo tai liéu van ban

thanh cac don vi nho hon thanh cac tir c6 y nghia. Mdi tir bao gom 1 hozc nhiéu am
tiét. Khéc vai tiéng anh, mdi tir dugc tach biét voi nhau bai dau cach, trong tiéng Viét
c4c tir cO thé bao gom nhiéu tir don.

M4 hoa 1a mot phan co ban cua qué trinh xa ly NLP (dir liéu van ban) vi y
nghia cta van ban co thé dé dang duogc giai thich bang cach phan tich céc tir ¢6 trong
van ban. Va ciing mot phan quan trong cua viéc chuyén doi dit lidu tir van ban (chudi)
sang dix liéu s6 vi cac mé hinh hoc may can dit liéu s dé duoc traning va dua ra cac
du doan.

i)

Vidu: “ha noi khuyén khich phan logi rac thai nhua tai nguén ’
Sau khi thuc hién tach tir, ta duoc:
[‘ha noi’, 'khuyén_khich’,’phdan_logi’, rac_thai’, nhya’, 'tai’, 'nguon’]
3.3. Phat hién lap truong sir dung mé hinh hoc may truyén théng
3.3.1. Trich chon dic trung

Trich chon dic trung c6 y nghia quan trong, anh huéng truc tiép dén két qua
phan 16p. Cac loai dac trung chinh thuong duoc st dung la tap tir (bag-of-word).
Ngoai ra, trong pham vi d6 an, chiing tdi con sir dung thém cac dic trung khac nhu
dic trung am tiét (Bag-of-syllables), am tiét quan trong, phan loai dua trén Naive

bayes, biéu dién tir bang Vector (Vector glove), Log-count ratios caa cau, tir phu dinh.
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DPac trung tu Vung
Vi dac trung tir vung, mot cau s€ duoc biéu dién dudi dang mot tap cac tu

riéng biét, khéng quan tdm téi ngit phap hay thir tu cua cac tir trong cau, chi gitr lai
sb 1an xuat hién cua tur trong cau.

Khong gidng nhu tiéng Anh, m3i mot am tiét 1a mot tir va duoc viét cach nhau
bai mot khoang trang. Vi tiéng Viét, mot tir co thé dugce viét bai mot hodc nhidu &m
tiét, do d6 khong thé dung khoang tring 1am ranh gigi phan cach céc tu.

Vi duy trong tiéng anh ching ta c6 tir mobile, khi dich ra tiéng Viét mobile c6
nghia 1a dién thoai, dugc tao thanh tir 2 am tiét 1a dién va thoai.

Vi du véi 2 cau:

Cau 1: “That su 1a méi & khach san lan dau nhung cam giéc rat thich tha.”

Cau 2: “Khéach san khdng b tri chd gui xe mién phi cho du khéach.”

Khi tach tir & bude tién xu ly ching ta co:

Cau 1: “That_su 1a méi ¢ khach_san lan_dau nhung cam_giéc rat thich_thi.”

Cau 2: “Khach_san khdng b _tri chd giri_xe mi&n_phi cho du_khéch.”

Biéu dién dic trung:

Xay dung tr dién:

{

1:That sy,2:1a,3:moi,4:06,5:1an dau, 6 : nhung, 7 : cam_giac 8 :
rat, 9:thich_tha, 10 : khach_san, 11:khong, 12 :bé_tri, 13:¢chd 14 : guri_xe, 15
: mién_phi, 16 : cho, 17: du_khach

}

Biéu dién 2 cdu trén dudi dang vector dic trung, mdi phan tir cia vector co
dang: <vi tri cua tir trong tir dién>: <1>, dya vao chi sb trong tir dién ta c6 2 vector:

Caul:[1:1,2:1,3:1,4:1,5:1,6:1,7:1,8:1,9:1,10:1, 11:1]

Cau 2:[10:1,11:1, 12:1,13:1, 14:1, 15:1, 16:1,17:1]

Trong cau 1, tir “That_su” xuét hién trong cau, va né c6 vi tri thir 1 trong tir
dién nén duoc biéu dién 1a “1:17, tir “khach_san” xuét hién trong cu, va cd vi tri thi
10 trong tir dién nén duoc biéu dién 13 “10:1”, cac tir khac cling duoc biéu dién tuong
tu theo cach nhu vay. Vector biéu dién cac tir khong theo trat tu xuat hién cua tir trong
cau, ma theo trat tu tir dién.

Biéu dién cac tir bang Vector Glove

Phuong phap biéu dién Vector tir Glove 1a mot phuong phap hoc khong giam
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sat, st dung dé biéu dién mot tir thanh mot vector tuong tng. Glove 1a mdt thuat
toan biéu dién cho vector cac tir huin luyén duoc thyc hién trén s6 lidu théng ké tur
cac tir ddng xay tong hop tir corpus, va két qua biéu dién 1a khong gian vector tir
N chiéu.

Vi du:

Ta c0 cau: "King is to queen as man is to woman"

Céu nay dugc ma hoa trong khong gian vector bang phuong trinh vector king
- queen = man - woman.

Chuong trinh danh gia nay thuan loi cho mé hinh san sinh chiéu cua y
nghia, qua d6 nam bat duoc y tuéng multi-clustering cua biéu dién phan phdi.
S6 lan xuét hién cua tir-tir dong xay ra dugc biéu thi béi ma tran X, trong d6 Xij

biéu dién s lan tur j xay ra trong ngit canh chua tr 1.

Khi d6: X; =Xk Xi,: s6 1an bat ky tir ndo xudt hién trong ngir canh chia tir i.

VaP;; = Py; = X;|X; 1 laxac suat ciia tir j xuat hién trong ngir canh chira tir i.

Vi du:

Bang 3.1: X4ac suat dong xay ra véi cac tir ice va steam véi nhirng tir dwoc chon
trong corpus.

Probability and Ratio k=solid k=gas k=water k=fashion
P(Klice) 1.9x107* 6.6 x 107° 3.0x1073 1.7x107°
P(k|steam) 22x107* 7.8%x107° 22x107* [1.8x107°
P(Klice)/ P(k|steam) 8.9 8.5x 1072 1.36 0.96

Bit dau v6i mot vi du don gian ma gidi thi€u cach khia canh nhét dinh cua v
nghia c6 thé duoc chiét xuit truc tiép tir xac suat dong xay ra. Xem xét hai chit i va j
ma biéu 16 mot khia canh cu thé. Gia sir dang xét khai niém vé giai doan nhiét dong
luc hoc, léy 1=1ce va j = steam.

Céac mdi quan hé cta nhitng tir nay co thé dugc kiém tra bang cach nghién ctiru
cac ty 18 x4c suat dong xay ra véi cac tir khac nhau, k. Déi voi nhitng tir k lién quan
dén ice nhung khoéng lién quan dén steam, k = ran, du kién ty 16 Py, | Pi 1a rat 16m.

Tuong tu nhu vy, cac tir k 1ién quan dén steam nhung khong lién quan dén ice,

noi k = gas, ty 1€ Py | P, phai nho. Dbi voi nhitng tir k = water hay fastion, mot trong
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hai lién quan dén c4 hai bang va hoi nuéc, nén ty 18 Py, | Pix gan mot. So véi cac xac
suat ban dau, ty 1& ndy c6 kha ning tot hon dé phan biét c6 lién quan tir (solid va gas)
tir nhitng tir khong lién quan (water va fashion) va nd ciing c6 thé tot hon dé phan
biét gitra hai tir c6 1i€n quan.

Trong bai toan phan loai quan diém, ta sir dung cong cu Glove Vector dé bicu
dién céc tir trong 1 cau. Khi d6 dé biéu dién cau s chira cac tir wy,wy,..,w5 V6i [s| 12
do dai cau, ta cong tuong ung cac Vector cua ting tir wy,wy,..,ws,.

Dac trung do do TF-1DF
TF-IDF (Term Frequency — Inverse Document Frequency) la mét ky thuat su

dung trong khai pha dit liéu vin ban. Trong s6 nay duoc sir dung dé danh gia tam
quan trong cia maot tir trong mot van ban. Gia tri cao thé hién d6 quan trong cao va
né phu thudc vao sb 1an tir xuat hién trong van ban nhung bu lai boi tAn suat cua tir
d6 trong tap dir liéu. Mot vai bién thé cua tf-idf thuong dugc st dung trong cac hé
théng tim kiém nhu mét cong cu chinh dé danh gia va sap xép van ban dwa vao truy
van cua nguoi dung. Tf-idf cling dugc sir dung dé loc nhitng tir stopwords trong céc
bai toan nhu tom tit vin ban va phan loai vin ban.

Term Frequency (Tan suat xuat hién caa tir) 1a s6 1an tir xuat hién trong vin
ban. Vi cac van ban c6 thé co do dai ngan khac nhau nén mat sé tir c6 thé xuat hién
nhiéu lan trong mét vin ban dai hon 1a mot van ban ngan. Nhu vay, term frequency

thudng dugc chia cho d6 dai vian ban( tong so tir trong mot vin ban).

f(td)
max {f (w,d):w € d}

tf(t,d) =

Trong do:

tf(t,d): tan suat xuat hién cua tir t trong van ban d

f(t,d): S6 lan xuét hién cua tir t trong van ban d

max {f (w,d):w € d}: S6 lan xuét hién cua tir c6 s lan xuat hién nhiéu nhat
trong van ban d

Inverse Document Frequency (Nghich dao tan suat ciia van ban), gitip danh
gia tim quan trong cua maot tir. Khi tinh toan TF, tat ca céc tir duoc coi nhu co do

quan trong bang nhau. Nhung mét sé tir nhu “is”, “of” va “that” thuong xuét hién rat
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nhiéu lan nhung do quan trong 1a khong cao. Nhu thé ching ta can giam do quan
trong cua nhiing tir ndy xudng.

D]
|{d e D:te d}|

idf(t,d) = log

Trong do:

idf(t,d): gid tri idf cua tirt trong tip van ban

ID|: Tong sé van ban trong tap D

|{d € D: t e d}|: thé hién sb vin ban trong tap D c6 chira tir t.

Co sd logarit trong cong thirc nay khong thay doi gia tri idf cua tir ma chi thu
hep khoang gia tri cia tir d6. Vi thay doi co s6 s& dan dén viéc gia tri cua cac tir thay
d6i bai mot s6 nhat dinh va ty 1¢ giita cac trong luong voi nhau s& khong thay doi.
Viéc str dung logarit nham gilip gié tri tf- idfcaa mot tir nho hon, do cong thuc tinh
tf-idf cua mot tir trong 1 van ban la tich cta tf va idf cua tu.

Nhirng tir c6 gia tri TF-IDF cao la nhitng tir xuat hién nhiéu trong van ban nay,
va xuat hién it trong cac van ban khac. Viéc nay gidp loc ra nhitng tir phd bién va gii
lai nhitng tur cO gié tri cao.

3.3.2. Cdc bwoc thuc hign

> Hai phuong phap Naive Bayes va Decision Tree yéu cau dir liéu duoc biéu
dién nhu cac vector cua cac sb thuc. Nhu vy néu dau vao chua phai 13 s6 thi ta can
phai tim cach chuyén ching vé dang sb.

> Tién xir Iy dir liéu: Thyc hién bién do6i dir liéu phu hop cho qua trinh  tinh
toan, tranh cc sb qua 16n mo ta cac thude tinh. Thudng nén co gidn (scaling) dit lidu
dé chuyén vé doan [-1, 1] hoic [0,1].

» Chon ham hat nhan: Lya chon ham hat nhan phu hop tuong tng cho tirng bai
toan cu thé dé dat duoc do chinh xéc cao trong qua trinh phan 16p.

> Thuc hién viéc kiém tra chéo dé xac dinh cac tham sd cho tng dung. Diéu
nay ciing quyét dinh dén tinh chinh xac ctia qua trinh phan 16p.

» St dung cac tham so0 cho viéc huan luyén véi tap mau.
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3.4. Phat hién lap trwong sit dung mé hinh hec sau

Stance class -

&

Concatenating

LSTM
representation

HEEEEEEN ) —
T— -
Word

i A 'Y A A i T
Embeddings 9 9 , +’ ! 1'. +

input | ha ndi|khuy&n khich | phan loai |rdc thal [nhwea |tai] ngudn ‘ thi| ddng y

Statement/Headline Comment

Hinh 3.1: M6 hinh phat hién 1ap truwong stit dung ky thuét hoc sau[17]

3.4.1. Word Embeddings la Word2vec

Dit liéu van ban duoc chuyén d6i thanh biéu dién vecto trude khi dua vao thuét
toan hoc may. Trong nghién ctru nay, cac biéu dién vector tir thir nghiém la
Word2Vec. Word2vec nhap mét kho van ban va xuit mot tap hop cac vecto. La su
két hop cua hai cach, sit dung ngit canh dé du doan mét tir muc tiéu (mot phuong
phap duoc goi 1a bag of word lién tuc, hodc CBOW) va sir dung mot tir dé du doan
ngir canh muc tiéu, duoc goi 1a skip-gram. Trén thuc té, ca hai mo6 hinh déu 1a mang
no-ron ba 16p voi mot 16p dau vao, mot 16p an va mot 16p dau ra. Pbi voi hai mé hinh
nay, word embedding 12 hidden layer, sau dé 16p dau ra cudi cing bi loai bo va chi
giit lai cac 10p dau vao va hidden layer. Ta c6 hidden layer trong Kién trac mé hinh

Skip-Gram dugc mo ta trong hinh dudi
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Skip-Gram Learning Architecture

Input Vector Hidden-Layer Output Vector SoftMax
(Rx V) (VxE) (RxV)

V V

V: Vocabulary Size
E: Embedding Dimensions
R: Training Samples

Hinh 3.2: Skip-Gram Learning Architecture[18]
3.4.2. M6 hinh BiLSTM

Viéc phét hién chinh xac lap truong phu thuoc khdng chi vao cac thong tin
phia trudc cua tir dang xét ma con ca cac thong tin phia sau. Tuy nhién, mot kién tric
LSTM truyén thong véi mot 16p duy nhat chi c6 thé du doan nhén cua tir hién tai dya
trén thong tin c6 duoc tir cac tir nam trudc do.

Trong nghién cau nay, ching tdi dé xuat sir dung BiLSTM dé xir ly cau va
chuyén mot s6 thong tin duoc trich xuat tir cau d6 sang mé hinh tiép theo. LSTM hai
chiéu (BiLSTM) 1a mot md hinh bao gom hai LSTM déc lap, xir Iy cau dau vao bang
cach tong hop thdng tin tir hai hudng caa mot cau va sau do, hop nhét théng tin dac
trung.

BiLSTM lam ting hiéu qua luong thdng tin ¢ san cho mang, cai thién ngir
canh c6 sin cho thuat toan (vi du: biét nhitng tir nao ngay sau d6 va ding trugc mot

tir trong cau). Cau tric mo hinh duoc thé hién trong Hinh 6:
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YVe+1

hesy .

Rty

Forward layer

LSTM

Backward layer LSTM Lo

BDLSTM BDLSTM BDLSTM
Hidden layer Hidden layer Hidden layer

X1 Xt Xt+1

Hinh 3.3: Mé Hinh ciu tric cia BILSTM[16]
Céu triic don vi bd nhé cia moé hinh BiLSTM duoc thé hién trong hinh 3.4:

L)

h,
Ct—l Ct
Y S
tanh
f:
0
(o2 (o3
h,_, £ ) hy
x{

Hinh 3.4 : CAu tric don vi by nhé ciia BILSTM[16].

Phan quan trong nhat cia don vi bd nh¢ 1a trang thai bo nhé C dugce truyén
truc tiép trén todn bo chudi cau tric va chi thuc hién mot lwong nho hoat dong tuyén
tinh dé thong tin co thé dé dang duoc gitt nguyén trong qué trinh truyén. Bong thoi,
bo nhé ¢6 cau triic “gate” dé thém hoic x6a thong tin chia trong trang thai bo nha.

"Gate" 1a mot phuong phéap chon théng tin, bao gom phép toan nhan theo chiéu
ctia vecto va ham sigmoid. M6t don vi bo nhé hoan chinh chu yéu bao gdm céc phan
sau: bo nhg C; tai thoi diém t — 1, dau ra he tai thoi diém ¢ — 1, forget gate f;, gate
iy va output gate Oy, trong d6 cac gia trj cia ba gate tit ca déu nam trong khoang tir 0

dén 1, trong khi trang thai bo nhg Ci—1 ghi lai théng tin lich sir cua tat ca cac nat thoi
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gian trudce do, 1a bo nhd dai han caa mé hinh va he-; ghi lai théng tin caa nat thoi gian
ngay trudc thoi gian hién tai, 1a bo nhé ngén han cua mé hinh.

Trang thai bo nhé cua don vi bo nha th j tai thoi diém t, Cly 1a két qua cua
input gate i), forget gate fl; va trang théi bo nhé trude d6 C I, — 1. [55] Cong thie tinh
toan cua don vi bo nhd nhu sau:

Cli="flix Clig +ikx éjt

Kbhi

fo= oW, .The—,x] + by)
ir = o(W;.[he—1,x] + by)
Ci=tanh(W, .[h,_y, x,] + be)

Trong phuong trinh (2), W biéu thi ma tran trong sb twong &ng véi mdi cong
diéu khién, b biéu thi tham s bias, ¢ biéu thi ham kich hoat sigmoid, tanh biéu thi
ham tiép tuyén hyperbol va x, biéu thi dau vao caa mo hinh tai thoi diém t. Input gate
i, forget gate fi; 1an luot kiém soét viéc bo sung thong tin méi va xoda thong tin cil.

Khi don vi bd nhé dugc cap nhat, 16p an sé tinh ton 16p an hién tai h, theo
két qua cua output gate hién tai 0,.

0; = o(Wp .[he—1,x¢] + bg)
hs = O; x tanh (C;)

Tir quy trinh xir ly dit liéu cia memory unit, ¢6 thé thay rang y tuong cét I18i
cuia cau tric memory unit 12 lién tuc cap nhat théng tin dai han va ngan han trong mo
hinh theo thong tin dau vao cua tir hién tai dé lién tuc c6 dugc cac dic diém ngir canh
trong van ban.

Dit dAu ra trang thai an cua LSTM chuyén tiép 13 h, va diu ra cia LSTM IUi
la b, tai thoi diém t, du ra trang thai an h, bsi BiLSTM s& Ia;

h, = h_t) S (h_t
3.4.3. Lop phan logi ReLU
Ham kich hoat cia mot nut dinh nghia dau ra cua nat d6 dugc cho boi mot dau
vao hay tap dau vao. Véi mot dau vao hay tap dau vao, ham kich hoat s& cho ra dau
ra cua mot nut do.
Dau ra cua trang thai an caa 6 cudi cling trong mang LSTM duoc st dung 1am

dau vao cho mot 16p duoc két ndi véi nhau. Ham kich hoat (activation function) md
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phong ty 18 truyén xung qua axon caia mot neuron than kinh. Trong mot mang no-ron

nhan tao, ham kich hoat déng vai trd 1a thanh phan phi tuyén tai output cua cac no-
ron.

Ham ReLU dang duoc sir dung kha nhiéu trong nhirng nim gan day khi huén
luyén cac mang neuron. ReLU don gian loc céc gia tri < 0. Ta su dung Activation
functions vé6i Neural Networks dé xac dinh dau ra cia mang than kinh nhu Yes’ hay
‘No’. ReLU duoc sir dung trong hau hét cac mang no-ron phirc hop hoic hoc sau.
ReLU st dung cdng thirc don gian sau dé bién doi dau vao:
f(x)=max(0,x)

Ham ReLU la dao ham cua nd ca hai déu la don diéu. Ham tra vé 0 néu n6
nhan bt ky dau vao 4m nao, nhung vdi bat ky gi tri dwong nao x, nd sé& tra vé gia tri
d6. Do d6, cung cap mot dau ra cd pham vi tir 0 dén v cung. Vi vay, néu dau vao
nho hon hoic biang 0, thi Relu s& xuat ra 0. Néu dau vao 16n hon 0, thi relu s& chi xuét
dau vao da cho. ReLu dugc danh gia 1a ham kich hoat tot hon cac ham kich hoat noi

tiéng trude ddy nhu sigmoid va tanh.

3.5. Két luin chwong
Noi dung chuong da mo ta bai todn phéat hién lap truong, va dua ra giai phap

dé xuat them hai huéng khao sat cac phuong phap hoc may truyén théng va hoc sau.
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CHUONG IV: KET QUA THUC NGHIEM VA PANH GIA
Chuong nay trinh bay cach xay dung, thu thap kho ngir li¢u, mo ta cach thiét
lap thuc nghiém, dua ra cdc mé hinh thyc nghié€m, gidi thiéu cac cong cu duogc su
dung trong bai toan va danh gia két qua thuc nghiém.
4.1. Xay dung bd ngir liéu vé phat hién lap truong tiéng Viét
Viéc thuc hién xay dung kho ngir li¢u ludn van da thyc hién theo ting giai doan

trong mo hinh dudi day:

Website
(Céc trang mang xa hoi)

y

Thu thap dir liéu

Tiéu dé va céc H
binh luan thd

Tién xtr Iy

Kho ngir JJ
liu

Hinh 4.1: M6 hinh xay dung kho ngir li¢u.
4.1.1. Thu thap div liéu

Luan van tap trung vao nghién ctru bai toan phan loai y kién binh luan cta nguoi
dung trén tap dir li¢u Tiéng viét dugc thu thap tir cac trang mang xa hoi nhu Facebook,

Twitter va cac trang bio mang, dé dua vao d6 phat hién céc tin tirc khong chinh xac
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hozc hodc phén tich tinh cam, ddnh gia cac chu dé lién quan dén tin tirc, chinh tri, doi

song.

Thuc hién thu thap dit li€u tir cac nguén: Vnexpress.vn, vtv24, dantri, beat.vn,
baomoi.vn, trang Facebook: Beat.vn va Webtretho.

Dit liéu gdm 500 tiéu dé 1a cac chu dé, tuyén bd. Twong tng voi d6 1a 11252
cac binh luan twong tng. Cac bai viét lién quan dén chu dé chinh tri, doi séng, ¥ kién,
thoi su, gido duc. Chon loc céac dir lidu c¢6 nhiéu y kién binh luan, néu y kién dong
tinh, ung ho hodc phan dbi.

4.1.2. Tién xir ly

Dt li€u sau khi thu thap duogc tir cac trang bao mang sé duogc tién hanh tién xu
ly. Luén van thyuc hién tién xur ly dit liéu béng cach loai bd mot s6 nhidu nhu: cau sai
chinh t, 13i font.

4.1.3. Gan nhén

Thuc hién xem xét binh luan 1a lién quan hay khong lién quan véi Tiéu dé. Néu
khong lién quan gan nhan Unrelated, con cic binh luan lién quan thi s& phan chia
thanh 3 loai nhan 1a Agrees, Disagrees, Discusses. Va cu thé trong ting truong hop
Sau:

Qué trinh gan nhén:

Nhitng binh ludgn gdn nhan Agrees:

- Thé hién quan diém dong y, ddng tinh v6i 1 hodc nhidu y duoc néu ra & tiéu dé
(str dung cac tr va cum tr cu thé nhu ‘dong ¥, ‘ding roi’, ‘chinh xdc’, ‘qud
chudn’, ing hé’, “qud hay”).

Viduy 1: Luong dudi 10tr dung voi cudi.
Agrees: Chudn bdc a.
Agrees: Pong y voi y kién ciia tdc gid.
Vidu 2: S€ ¢c6 mot luc nao do ban nhan ra réng" Lam vura Iong thién ha 1a mot
viéc vira kho vira vo nghia"
Agrees: Qua hay
Agrees: Vo cung y nghia
Agrees: Chinh xac
- Thé hién quan diém tng ho, déng cam, tuyén dwong, tan thanh véi 1 hodc nhiéu

y dugc néu ra & ti€u de.
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Vi du 2: Giai bién tip vién din chuong trinh an tuong nhét thudc vé Tran Viét
Hoang.
Agrees: Chuc mung BTV ca khia man ma cua VTV.
Agrees: Phdt biéu nhdn gidi ciing hay, k ddp khuén.
Vi du 3: C6 géi 'c6 khuén mat la' va méi tinh online
Agrees: Cap doi dé thwong va am dp. Chiic hai ban mai hanh phiic bén
nhau.
Agrees: That nguong mo tinh yéu cua 2 em.
Vi du 4: Ctr tri My goc Viét 'phat khoc' khi nghe tin Trump nhiém nCoV
Agrees: Néu duoc, t6i cing iing hé Ong 1 phiéu.
Agrees: Mong Téng théng Trump sém phuc héi.
- Néu ra dan chimg dé gian tiép ting ho 1 hodc nhiéu y duoc néu ra ¢ tidu de.
Vidu 5: Luong dudi 10tr ding voi cudi.
Agrees: Té6i 23 tudi, lirong 24 triéu/thang ¢ Sai Gon ma con chang thdy
duw da gi nhiéu nén ciing chwa nghi dén chuyén cuéi xin.
Agrees: Lwong cao hon 10tr may ra con dam cuoi.

Nhitng binh ludn gan nhan Disagrees:

- Thé hién quan diém khong dong y, phan d6i véi 1 hodc nhiéu y duoc néu ra ¢ tiéu
dé (St dung hodc chua céc tir hodc cum tir sau: “phét”, “vé van” , “khéng tin
dwoc”, “khéng dong v, “khéng diing”..).

Vidu 1: Luong dudi 10tr ding voi cudi:
Disagrees: Theo chdu, y kién ciia bac khéng ding. Vi vét chat rdt quan
trong. Nhueng khong c6 nghia la lwong duwdi 10 triéu thi chira thé cudi.
Disagrees: T6i khong dong tinh véi tdc gia. Vit chdt khong phdi la tat
cda.

- Thé hién quan diém khong tung ho, khong doéng quan diém véi 1 hodc nhiéu y
duoc néu ra & tiéu dé.

Vi du 3: C6 géi 'c6 khuén mat la' va méi tinh online hanh phiic.
Disagrees: Tinh online nhiéu khi khéng bén dau.
Disagrees: C6 gdi oi, ¢6 khi bi lira ddy em a. Can thdn nhé.

Vi du 4: Cir tri My gbc Viét 'phat khoc' khi nghe tin Trump nhiém nCoV
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Disagrees: Vote 1 phiéu cho Biden chién thang.
Disagrees: Khong cam hanh vi khéng deo khau trang la mét sai lam
khiing khiép ma nhitng nguwoi ndy van cho la diém tot thi thua.
- Néu ra din chimg dé gian tiép phan dbi 1 hodc nhiéu y dugc néu ra ¢ tiéu de.
Vi du 5: Luong dudi 10tr dirng voi cudi:
Disagrees: T6i 23 tuéi, lwong 6 triéu/thang & Sai Gon ma con chang
thdy ma van cwéi va cam thdy hanh phuc.
Disagrees: Chét em roi. Em cudi vo khi ma heong chwa dwoc 5
triéu/thang. Khi vo' c6 bau, sinh con, tong thu nhdp cia 2 vo chong
chuwa dwoc 8 triéu/thang. Co ma bon em van séng dwoc, thiéu trudc hut
sau nhung tinh cam ngay cang sdu.
Disagrees: T6i vdi vo téi ban com tam ngay 16i ¢6 400k, hai vo chong.
Nuéi 3 dira con van séng cudc song sung tic ddy.
Vi du 6: Tin vui hdm nay: Gié thit heo déng loat giam trén cad nudc, me noi trg
mung r& xach gio di chg
Disagrees: Gidm & trén mang théi.hém nay di cho thit van ddit nhi
thuong nha
Disagrees: Thong tin chi mang t/c minh hoa ra chg ho bao nén do ma
mua
- Khong dong tinh, 1én an , phé phan, trach moc hanh dong , ddi twong dugc néu
trong tiéu dé.
Vi dy 7: Chinh thirc khéi t§ gd chong bao hanh vo sudt 11 nim vi khong biét
dé: 2 1an do van "lénh dénh".
Disagrees: Thoi ndo réi ma dé né danh tdn 11 ndm nhung van cam
chiu, ko hiéu néi.

Disagrees: Chj thdt dang trdch, thoi budi ndo réi con dé cho nta hanh
ha, nta vi con ma chiu vai lan la qud roi,dang ndy k con cdi gi ma ciing dé né
hanh ha, thét tirc chét.

Vi du 8: Liéu thao rao chin canh béo sat 16, 2 thanh nién Quang Nam bi vui
lap: Ving vy béi dét ciru than.

Disagrees: Ngu cho chét lan sau hét dam liéu nhé.

Disagrees: Bé tay canh bdo réi ma con thdo ra.
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Nhitng binh ludgn gadn nhan Discusses:
- Thé hién quan diém trung lap véi y kién duoc néu ra & tidu dé.
Vidu 1: Luong dudi 10tr dirng voi cudi:
Discusses: Tiy cdch song méi nguoi théi, song dua doi qud thi lirong
20 triéu van khéng di, ma nghéo qud ciing khé song.
Discusses: Néu nhur vy thi twong lai ching ta sé giong nhw Nhdt Ban.
O Nhdt Ban rdt nhiéu nguwoi ho ciing nghi nhw vy dén néi khéng dam
ldp gia dinh.
- B sung, giai thich thém thong tin, ban luan véi y kién duge néu ra & tidu dé.
Vi du 2: Nhiéu nguoi Viét hay noi chuyén quy trinh nhung lai lam viéc theo
cam tinh
Discusses: Nam ¢ phan don doc, giam sdt cia cdp quan 1y la chinh. Pa
phan chii doanh nghiép nhé muén luot bo, nhanh va tién thi luén kém voi
riii ro.( Khéng muon bé thém chi phi cho an toan).
Discusses: Quy trinh lam gi khi nguoi van hanh khéng theo quy trinh va
dung nguoi van hanh vo trach nhiém.
- Néu ra dan chimg thuc té dé ban luan vé thong tin o tiéu de.
Vi du 5: 2,5 diém mdi mén van dd vao 16p 10 cong lap Ha Noi:
Discusses: Pua em minh no hoc trung binh todn anh toan 5, 6 d diém ca
nam ma thi ciing dat moi mon trén 5 diém ko hiéu sao cé hoc sinh thi 2, 3
diém mén toan dioc?
Discusses: nhé cé gido day vin ( nguwoi Ha ndi cii ) day minh cdp 3 sau
6 ra day trwong cao dang s pham Thwong tin ¢6 néi dgi ngii gido vién
tw nhién cia Ung hod B cuwc ky gidi va minh thdy ding nhw vdy , ¢é thdy
day xong con vé di danh gidgm nita , nhé thoi gian khé .
Nhitng binh lud@n gédn nhan Unrelated:
- Binh luan vé chu dé khong lién quan dén van dé dang néi & tidu de.
Viduy 1: Luong dudi 10tr dung voi cudi:
Unrelated: Hom nay troi dep thdt.
Unrelated: T6i hay cdm thdy khé tho la c6 nguy co bi lam sao ha cdc
bac ?
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- Binh luan vé cac van dé lan man bén canh van dé dang noi ¢ ti€u dé.
Vi du 2: 'Noi chién' tranh gianh tai san cta gia toc Trump
Unrelated: Xua éng dy thdt dep trai, nhw tdi tir Hollywood vdy.
Unrelated: Con ong Trump dep trai, cao rdo that.
- Bai viét quang cdo
Vi du 3: 'Noi chién' tranh gianh tai san cua gia toc Trump
Unrelated: Tiép cdn hang triéu nguwoi diimg méi véi TikTok For Business. Pat
muc tiéu kinh doanh. Ban hang théng qua TikTok For Business dén hon 20 thi
trweong toan cau.
Unrelated: Khéng can von, khong kinh nghiém, nhiéu thanh nién 9X gidu lén
nhanh chéng. Lam giau khén ngoan. cdch kiém tién an toan. Truy cdp:
https://www.bimatcongtudo.club/

Check chéo dir liéu dé kiém tra tinh thong nhit clia gan nhin

Giai doan gan nhan thua cong luan van thyc hién ba nguoi gan nhan. Vi vay,
luan van can biét dugc xem két qua gan nhan caa ba nguoi co trong ddng véi nhau
khong. Pé kiém tra duoc diéu do, luan vin sir dung do do Cohen’s kappa [35] tinh

toan d6 twong ddng gan nhan gitta hai ngudi.
Cong thuc:

K=po_pe

1- Pe
Trong d6: p, 1a xac suét twong ddi giira 2 nguoi.
p. & X4c suat ngau nhién giira 2 nguoi.

Vi du: Co6 2 nguoi A va B cling duyét mot tap ho so gdm 50 b, mdi két qua
dugc doc boi 2 nguoi, mdi ngudi ndi “du” hodc “thiéu” am chi ho so du gidy to hodc

thiéu gidy to. Ta c6 két qua duyét cua 2 nguoi nhu sau:


https://www.bimatcongtudo.club/
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Bang 4.1: Bang vi du két qua duyét

B
bu Thiéu
A Pu 20 5
Thiéu |10 15

Khi do: p, = (20 + 15) / 50 = 0.70

X&c suat ngudi A doc “Pu” 1a 50%

Xa&c suat nguoi B doc “Du” 1a 60%

XA4c suét ca 2 nguoi doc “Pu” 1a : 0.5%0.6=0.3
Xac suat ca 2 nguoi doc “Thiéu” 1a : 0.5%0.4=0.2

Ap dung vao b dir liéu bang céch lay ngau nhién 2000 cau binh luan kiém tra
chéo, két qua do d6 twong dong phan loai trung binh gitra ba nguai 12 99,2. Két qua
cho thdy ba nguoi gan nhan kha twong ddng véi nhau.

4.1.4. Thong ké kho dit liéu

Dir liéu gdm 500 tiéu dé 1a cac chu dé, tuyén bd. Tuong tmg véi d6 1a 11250
c4c binh luan twong tng. Cac bai viét lién quan dén chu dé chinh tri, doi séng, ¥ kién,
thoi sy, gido duc.

- Tbng sb cau tiéu dé va binh luan: 11750.

- Tong sb tir: 1314459.

- Tbng sb tir trung binh / cau: 111.

- S6 tir (khong tinh ldp) trén toan bo kho ngir lidu: 8014.

Bang 4.2: Liét ké s6 lwong binh luin twong @ng véi cac nhin phén loai

Agree 2938
Disagree 2574
Discuss 3334

Unrelated 2404
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4.2. Thiét 1ap thuc nghiém

Vi dit liéu chuan bi cho thuc nghi¢m, luan van léy duoc 11750 cau binh luan
vé cac tiéu dé, chu dé tuong Gng tiéng Viét. Tir dit liéu ndy, luan van chia thanh 5 bo
dir liéu, trong d6 mdi bo dit liéu xdy dung bang cach ngiu nhién trong tap dit liéu co.
Két qua thu dugc ¢ 5 lan thuc nghiém s€ dugc tinh trung binh dé ra duoc két qua cua
thuc nghi¢m.

Dé danh gia két qua ctia viéc xac dinh thuc thé va thudc tinh ta danh gia thong
qua do chinh xéc (precision), d0 bao phu (recall) va F1 dugc xac dinh nhu sau:

s0 nhin gan dung

precision = — T~ 7
tong s6 nhan dwgc gan

s6 nhan gan dung

recall = —; I e
tong s6 nhan thuc té

2 * precision * recall
Fl=

precision + recall
4.3. Cong cu thuc nghiém

Luan vin st dung Google Colab 1am cong cu chinh dé xay dung va danh gia
mé hinh. Google Colab con duoc goi 1a Google Colaboratory, 1a san pham do Google
Research phat trién, dua trén Jupyter Notebook, cho phép chay ma python théng qua
trinh duyét, dac biét thich hgp cho phéan tich dir liéu, hoc may va gido duc.

Google Colab cung cap cho cac thu vién phd bién trong nghién ciu Hoc sau
nhu PyTorch, TensorFlow, Keras va OpenCV. Colab khong yéu cau bt ky cai dat
hay c4u hinh may tinh ndo, moi thi: déu cé thé chay thdng qua trinh duyét, co thé sir
dung tai nguyén may tinh ciia minh tir CPU va GPU tdc d6 cao, TPU c6 san.

Yéu cau duy nhat dé s dung Google Colab [a can phai sir dung tai khoan
Google. Vi Colab, chi can sir dung mot cac dong ma, ¢ thé nhap tap dit liéu hinh
anh, traning co sé phan loai hinh anh trén tap di liéu d6 va danh gia mé hinh. S6 tay
Colab thuc thi ma trén may chu dam may cua Google. Nho d6, ¢6 thé tan dung sic
manh cua phan ciing Google, bao gdom GPU va TPU, bat ké cau hinh may tinh sir

dung nao.
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4.4, Céc m6 hinh thuc nghiém
Véi cac phuong phap hoc may truyén thong nhu Decision Tree, KNN, Naive
Bayes, v.v thi qua trinh phan loai dir liéu vin ban (vin ban, cau) thuong gébm hai giai
doan sau:
e Giai doan huan luyén: Giai doan huan luyén nhan dau vao 1a tap ngi liéu
huan luyén gom céc cau binh luan da duoc gan nhan, sau khi xir ly tap ngit

liéu va &p dung céc thuat toan huan luyén s& cho dau ra 1a mot mé hinh

phan loai.
Ngir li¢ S .
huéign lul;gn Tién xu ly » Vector hoa
A
M6 hinh Thuat toan Trich chon
phan loai huan luyén dac trung

Hinh 4.2: M6 hinh giai doan huén luyén
e Giai doan phan 16p: Giai doan phan Iép nhan dau vao la cau tiéu dé va
binh luan twong tng cta nguoi dung dudi dang ngdn ngir ty nhién, sau
qua trinh tién xir Iy va &p dung mé hinh phan loai s& cho ra nhan phan

loai cta cau binh luan dau vao.

1€ & + -2 - ,
T‘l U deA » Tiénxuwly [———» Vector hoa
binh luan
Nhan cho | Str dung mo Trich chon
binh luan hinh phan loai dic trung

Hinh 4.3 M6 hinh giai doan phan l6p
V61 phuong phép st dung mang no-ron nhu LSTM, CNN, RNN, v.v thi qua
trinh phat hién 14p trudong gdm hai giai doan:
e Giai doan huan luyén: Giai doan huin luyén nhan dau vao la tap ngi
liéu huan luyén gém CAc tiéu dé va binh luan twong ung da duoc géan
nhan, sau khi biéu dién dir liéu va dua vao mang no-ron s& cho ra dau ra

& mot mé hinh phén loai.
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5 lié .2 X
Ngu u | ,| Bicu 'd}en Mang no-ron
huan luyén dir li¢u

M@ hinh
phan loai

Hinh 4.2: M hinh giai doan huén luyén sir dung mang no-ron.

e Giai doan phéan 16p: Giai doan phan 16p nhan dau vao la tiéu dé va
binh ludn ctia nguoi dung dudi dang ngbn ngir tw nhién, sau qua
trinh biéu dién dir lieu va & dung md hinh phan loai s& cho ra

nhdn phan loai cua cdu hoi dau vao.

Tiéu dé + Biéu dién St dung mo
binh luan dir licu hinh phan loai
\4
Nhén cho
binh luan

Hinh 4.3: M6 hinh giai doan phan 16p sir dung mang no-ron.
Ung dung trong bai toan phat hi¢n ldp trwong LSTM
Viéc giai bai toan phat hién lap truong s& bao gom viéc giai quyét mot chudi cac
bai toan nho hon. Chudi cac bai toan nhé hon nay dugc goi la pipline cia mé hinh hoc
may.

Phat hién lap truong sir dung md hinh mang RNN, LSTM gom céc budce sau:



4.5.
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Xay dung model Word
Tién xir Iy »  vector hoa bang embeddin
word2vec g
» . A Xay dung
Kr;eég etlra Hu;r(l) élg@n « model
BiLSTM

Hinh 4.6: Cac budc ctia bai toan phat hién 1ap truwong sir dung mang no-ron.

e Tién xu ly kho ngit liéu.

e Xay dung model vector héa bang Word2vec cho tap ngir liéu vin ban
da duoc tién xa ly. M6 hinh Word2vec ban chat 1 viéc huan luyén mot
mang no-ron nhan tao - Artificial Neural Network (ANN) vé&i mot 16p
an. Cac cap tir duoc tach theo skip-gram va dua trén xac suat dé tinh do

tuong quan gitra cac tur.

e Word embedding sir dung md hinh két qua cua Word2vec dé vector

tung cdu trong tap ngt ligu.

e Ap dung mang no-ron dé giai quyét bai toan bao gém cac budc nho:

Xay dung model, huan luyén model, kiém tra model.

Két qua thuc nghiém

Phuong phép phan loai dya trén hoc may duoc chia lam 2 nhém chinh la
phuong phap hoc may truyén thong va phuong phap hoc may sir dung mang no-ron.
Do vay, luan van da lya chon thuc nghiém hai mé hinh chinh dai dién cho hai nhom
phuong phap d6 1a mo hinh Decision Tree, Naive Bayes dai dién cho nhém phuong
phap hoc may truyén thong, mé hinh RNN, LSTM dai dién cho nhém phuong phap
hoc may sir dung mang no-ron.
4.5.1. M6 hinh LSTM (Long-Short Term Memory)

Béng dudi ddy cho thdy do chinh xac khi chay kho dir li¢u trén 5 fold. Két qua

cho thiy Fold 3 dat d6 chinh xac cao nhat véi 68% va két qua trung binh 1a 66,38%.
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Bang 4.3: D¢ chinh xac cia tung fold sir dung mé hinh LSTM (%)

Foldl |Fold2 |Fold3 |Fold4 |Fold5 | Average
Accuracy | 67.20 | 64.90 | 68.00 66.00 | 65.80 66.38

Day 1a két qua cua precision, recall va diém F1 ctia mdi nhin (bang 4), ta c6

thé thiy, nhan “Unrelated” c6 d6 chinh x4c cao nhat, Recall va diém F1 tuwong tng
voi 85,1%, 82,38% va 83,62%. Nhan “Agree” cho két qua khoang 70%. Tuy nhién,
2 nhan khac lai cho két qua thip hon.

Bang 4.4: Precision, recall va F1-score twong irng v6i cac nhan (%)

Labels Precision Recall F1-score
Agree 70.68 69.46 70.02
Disagree 56.48 55.52 55.96
Discuss 57.82 60.56 59.10
Unrelated 85.10 82.38 83.62

4.5.2. M6 hinh RNN(Recurrent Neural Network)
Chay dit lidu trén 5 fold trong mo hinh RNN. Bang duéi cho thay két qua trung
binh 14 62.3, trong ddi thap so v&i hai phuong phap LSTM.

Bang 4.5: D¢ chinh xac cia tirng fold str dung mé hinh RNN (%)

Fold 1 Fold 2 Fold 3 Fold 4 Fold 5 Average
Accuracy | 61.00 64.40 62.00 64.50 61.20 62.30

4.5.3. Hoc may Decision Tree va Naive Bayes

Pé xac minh tinh hiéu qua ctia cac mo hinh duge dé xuat, ching toi so sanh
v6i mot sd phuong phap hoc may phd bién lam duong co s6. Word Embedding 1a
mot trong nhitng k§ thuat ma chung ta c6 thé biéu dién vin ban bang cach st dung
vecto. Trong luan van st dung Bag of Word, Glove Vector, Term Frequency-Inverse
Document Frequency do hinh thirc biéu dién vin ban dudi dang sé don gian va hiéu

qua.



45

Bang 4.6: D¢ chinh xac cia tung fold sir dung mé hinh Decision Tree (%)

Foldl | Fold?2 Fold 3 Fold 4 Fold5 | Average

Glove 52.15 54.33 52.40 53.02 53.51 53.08
Vector
Bag of Word 57.13 56.37 55.51 58.8 55.73 56.71

TF - IDF 55.48 55.53 54.22 52.76 55.07 54.61

Béang 4.7: D¢ chinh xac cia tirng fold sir dung mé hinh Naive Bayes (%)

Fold1l | Fold2 Fold 3 Fold 4 Fold5 | Average

Glove 42.56 43.76 40.27 43.11 44.27 42.79
Vector
Bag of 45.45 47.00 46.04 46.89 45.29 46.13
Word

TF - IDF 43.58 43.36 42.76 44.09 43.42 43.44

4.6. Thao luan va phan tich 16i

Dua trén két qua thyc nghiém thu dugc, nhan thiy rang phuong phap hoc sau
LSTM cho két qua nhét (66.38%) so véi ba phuong phap con lai 1a RNN (62.30%),
Decision Tree (56.71%) va Naive Bayes (46.13%). Tuy nhién, trong mdt sé nghién
clru gan day vé tim 1ap truong trong tiéng Anh, mo hinh hoc sau thudng cho két qua
kha cao, ¢ thé do su khac biét vé ngdn ngir va do phirc tap trong tiéng Viét. Két qua
cua hai phuong phap hoc sau trén chi & muc trung binh. Vi vay, thoi gian té1, ching
t6i s& danh nhiéu thoi gian hon nita dé hoan thién va phat trién bd mon nay dat két
qua cao hon.

Mot sb 16 dién hinh dwoc hién thi trong bang sau:

Béng 4.8: Vi du mét s6 18i dién hinh khi gan dir liéu

Tiéu dé Binh luin Original | Predict
label label

1. Trump co6 thé tai | Nhu vay 1a bay gio ong di chiu thua | Discuss | Disagree
tranh ctr vao nam | roi khi c6 ké hoach tranh cir 2024.
2024, Thua thi n61 sém cho c6 hinh tugng
t6t trong cong chung chir cai riét 1am

nan long nguoi ung ho
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2. bung danh gia
sach gido khoa 16p 1
bang tu duy cua

nguoi 16n.

Sao ban c¢6 thé noi ching t61 dinh
kién véi tu duy nguoi 16n va tu duy
dam dong. Ching toi dinh kién voi
nhiing gi mdi co 4, tai sao khong ai
lén tiéng voi mon toan ma 1a tiéng
viét tu duy nguoi 16n u. Khi ma con
tré di hoc ca thang troi chi hoc moi
tiéng viét ma van c6 van thdy chua
du con tu duy dam dong cling khong
dung ngay tir hdm nhan sach méi vé.
Pung trach phy huynh thé nao cac vi
hdy dén cac truong ldy vy kién thuc
té ctia cac chau 16p 1 va cia cac cd

gido chu nhiém 16p.

Disagree

Discuss

3. Chin di€u can cai
cach gido duc phd

théng.

Tir quan diém cua 1 6ng bd ¢ 2 con
dang hoc cép 1 toi xin phan béc lai
vai van dé van dé 1 6 7 ban nén nhin
nhan ca vé goc d6 nhan luc gido duc
co s& vat chat tim sinh 1y hoc sinh.
Néu muén dii ca 3 van dé hay cho
con ban hoc theo kiéu phong trao
homeschooling ghép nhi dong vai
thiéu nién thanh nién cung 1 trudng
hoc 1a cuc ky do con t6i hoc 16p 2,
nhung chau hong hét bo me day anh
cling nhd cach lam toan 16p 5. Néu
day bd me day dugc nhung nha
truong nao day duoc kiéu d6 van dé
2 cac cO gido ¢ truong con toi chi
dam day chui va day cho vai hoc
sinh ma mudén hoc thém phu huynh

cling phai gay ludi ma nho c6 méi

Disagree

Discuss
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nhan ma chi ddm nhan hoc sinh gﬁn
nha chtr khong thi c¢6 bi ky luat nhu
choi. Con hoc khong theo kip ciing
c6 thé vi chuong trinh ning va cha
me khong kém con chir dimng d6 16
cho gido vién ép hoc thém van dé 3.
Ban nén xem n6 nhu 1a day ky nang
lanh dao tir nho vay c6 phai tot hon
khong chtr 16p trudng 16p phod cua
tui nho dau co loi ich gi van dé 4
gido duc 16p 1on thi t61 khong 1o,
nhung véi 16p nhd c6 muc tiéu rd
rang va sgk hién tai mdi bai hoc déu
c6 1 muc ti€u nho cod gi phai ban
thém dau. Van dé 5 truong con toi
ngoai gio mon hoc ngoai khoa theo
tudn ndm rdi ciing 4 luot lién két
ngoai khoa chua ké hoat dong van
héa vin nghé thé thao cua nha

truong ban thay it toi thi khong.

C6 thé thay, da c6 su hiéu nham giira hai nhan (Disagree va Discuss), cac binh
luan bi gan nhin sai thuong 14 cac binh luan dai khong cé déu hi¢u nhan biét véi cac
tir cu thé nhu “phan d6i”, “khéng dong ¥, “khong tan thanh” .... Trong qua trinh thu
thap dir liéu, chiing toi ciing gap phai nhiing xung dot vé nhan, va phai thao luan va
phan tich pht hop dé chon nhan phit hop cho moi nhan xét, do ¢6 may moc hiéu nham
1a khong thé tranh khoi. Tuy nhién, 16i nay chi chiém mot phan nho trong tong sb tap
dir ligu.

47.  Kétluan chwong

Chuong nay da trinh bay duogc cach thiét 1ap thuc nghiém, mo ta dugc cac mod

hinh thyc nghiém, gidi thiéu duoc cac cong cu thuc nghiém, dua ra két qua va phan

tich danh gia duoc két qua thuc nghiém.
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KET LUAN

Su phat trién cua internet thuc sy 1a mot budc tién 16n cia nhan loai, nhirng
loi ich to 16n cua internet mang lai that sy khong thé phu nhan. Tuy nhién, n6 gidng
nhu mot con dao hai ludi khi nhiéu ngudi stir dung né véi muc dich tidu cue nhu binh
luan xuc pham, chiri béi, tham chi 1a tung tin gia.

Muc dich cua nghién ctru nay la gitp xac dinh va phan loai cac binh luan va
gitip ngan chin tin tirc gia mao. Trong ludn vin ndy, ching toi st dung nhiéu phuong
phap khac nhau nhu Decision Tree, Naive Bayes, RNN va LSTM dé so sanh do chinh
xac gitra cac mo hinh va lga chon mo6 hinh cé két qua tot nhat.

Luan van s€ khao sat bai toan phat hién 1ap truong vé mot chu dé, dé xuat mot
phuong phap pht hop. Dong thoi phuong phép dé xuat s& duoc phén tich va danh gia
bang mot s6 phuong phap danh gia thong dung trén tap dir liéu da thu thap.

Nhin chung, ludn van da dat duoc:

- Nghién ctru cho bai toan phat hién 1ap truong Tiéng Viét 1a bai toan con it
dugc nghién ctru.

- Xay dung duoc bo dir li€u cho bai toan.

- Nghién ctru nay chi 12 nghién ctru ban dau c6 thé dong gop bo di liéu cho
cac nghién ctru tiép theo.

- Nghién ctru mot s6 phuong phap phan loai dua trén hoc may sit dung mo
hinh LSTM 12 m6t m6 hinh hudn luyén sin ma hién tai dang dat két qua phuong phap
hién dai trong xtr Iy ngén ngit tu nhién.

- Thuc nghiém, phan tich, danh gia két qua va tim ra duoc trudng hop cho két
qua t6t nhat.

Vé huéng phat trién twong lai, luan van c6 thé tiép tuc dugc nghién ctru trén bo
dit liéu 16n hon va nhidu mé hinh khac gop phan cai thién tt nhat kha niang phat hién
lap truong tiéng Viét va nghién ciru sir dung thém nhiéu phuong phap, gop phan cai
thién tot hon kha ning phan loai. Ngoai ra luin vin s& nghién ctru va thir nghiém véi
mot s6 mo hinh khac dé tim ra mé hinh phui hop nhat véi bai toan phan loai phat hién

1ap truong tiéng Viét.
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