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MO DAU

Ngay nay cong nghé thong tin phat trién manh mé, hau nhu da xam nhap toan bd cac
linh vuc doi sdng xa hoi. Xa hoi ngdy cang phat trién thi nhu cau ap dung cac tién bd cua
cong nghé théng tin vao cudc sdng ngdy cang cao dé giai quyét nhitg van dé phirc tap nhu y
té, gido duc, phap luat.VSi nhu cau trao d6i va tim kiém thong tin ctia con ngudi ngiy cang
cao, thong tin tran ngdp trén moi phuong tién truyén thong, dic biét 1a sy phat trién rong rai
ctia mang Internet, hang ngay con nguoi phai xir Iy mot luong thong tin khong 16. Do vy,
viéc trich xuét va téng hop y kién du luan c6 thé mang lai rat nhiéu loi ich cho nhirng ai dac
biét quan tAm. Dé hd tro viéc trich xuat va tong hop y kién du luan dién ra hiéu qua va nhanh
chong, tri tué¢ nhan tao, dac biét 1a hoc may va xtr Iy ngoén ngir ty nhién duoc hy vong la ty
dong hoa dang ké mot sd quy trinh trong viéc phan tich, nghién ctru tinh hinh va xu huéng
cua du luan xa hoi.

Trich xuét thong tin tu dong tir cac vin ban 13 mot cha dé nghién ctru quan trong cia
xtr Iy ngdn ngit ty nhién (Natural language processing - NLP) trong nhiéu thap ky. [2]Mot s6
van dé nghién ctru chinh lién quan dén phan tich tw déng cac vin ban ndy bao gdm phén tinh
cam (sentiment analysis) (khai thac ¥ kién), nhan dang cam xtc (emotion recognition), khai
thac 14p luan (x4c dinh 1y do), phat hién mia mai / mia mai, phat hién tin don va xac thuc ciing
nhu phat hién tin tirc gia. [2] Cac giai phap ty dong va hiéu sudt cao cho nhimg van dé nay s&
tao diéu kién thuan lgi cho cac nhiém vu nhu phan tich xu hudng va thi truong, thu thap danh
gi4 clia ngudi dung cho san pham, khao sat v kién, quang cdo duge nhim muc tiéu, thim do
¥ kién, du doan cho cac cudc bau cir va trung cu dan ¥, gidm sat phuong tién truyén thong
tu dong va loc ra ndi dung chua duogc xac nhan dé c6 trai nghiém nguoi dung tot hon, dé giam
st sirc khoe cong dong truc tuyén.

Trong luan vin nay, chung tdi s& tap trung nghién ctru vé van dé phat hién 1ap truong
cho tiéng Viét str dung phuong phap hoc may giam sat, cu thé 13 st dung mot sé mé hinh
truyén thong Decision Tree, Naive Bayes, ciing nhu cac md hinh hoc sau hién dai nhu LSTM,
RNN. Néi dung chinh cua luan van dugc trinh bay trong chuong nhu sau:

Chirong I: Gidi thiéu vé bai toan phat hién 1ap truong clia nguoi dung tiéng Viét.

Chuong 2. Cac phuong phap hoc may sur dung trong bai toan phat hién 1ap truong.

Chuong 3: Dé xuat phuong phép, giai phap: Chuong nay trinh bay chi tiét vé giai phap

dé xuat.



Chuong 4: Thuc nghiém va danh gia.
Trong phan Két luan, luan van tom tat cac két qua nghién ciru chinh cua luan van cing
v6i nhitng ban luan xung quanh dong gép moi ca vé wu diém va han ché tir 46 dua ra nhimg

g01 mo can tiép tuc nghién cuu.
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CHUONG |: BAI TOAN PHAT HIEN LAP TRUONG
1.1 Gi6i thi€éu bai toan phat hién lap truwong

Internet da tr& thanh mot phan khong thé thiéu trong cudc sdng hang ngay cua mdi
nguoi trén thé gidi ngay nay va déng mot vai tro dic biét trong viéc thuc dy sy phat trién
manh m¢ cua cac kénh truyén thong mang xa hoi,dién dan, website tin tic. Tai Viét Nam, cac
kénh truyén thong mang xa hoi (MXH) ngdy cang trd nén gan giii va than thudc véi rat nhidu
ngudi, ké ca d6i v6i thanh, thiéu nién va ngudi gia. Theo bao cdo thuong nién “Digital 20217
dugc cong bd bdi WeAreSocial va Hootsuite, Viét Nam c6 68.72 triéu nguodi dung Internet
chiém 70.3% dan s6 va 72 triéu ngudi dung mang x3 hoi chiém khoang 73.6%.

Nhin vao bdi canh trén, l1ap truong co thé hiéu 13 mot y kién duoc thé hién boi mot ca
nhan hudng t6i chi dé hodc su kién hodc nhan vat nao dé. [5]Bai toan phat hién 1ap trudng
thu hut rt nhiéu su cha ¥ cta cac nha nghién ctru boi né mang lai rat nhiéu tng dung thiét
thuc. Sau d6, ho c6 thé xem xét cac 1ap luan ung hg va chéng lai tuyén bo, dff)ng thoi str dung
kha ning phan doan va lap luin ctia minh dé danh gia tinh hop 18 cta tuyén bd dugc dé cap.
Mot cong cu nhu vdy s& cho phép nguoi kiém tra thyc té nhanh chong va hiéu qua. Ngoai ra
phat hién lap trudng con 4p dung nhiéu tmg dung khac nhu: phan loai tin don, phan tich, du
b&o xu huéng va thi trudng, tao hé thdng khuyén nghi, hd tro giam sat stic khoe cong dong,
truy xudt thong tin, khao sat y kién gop ¥ nguoi tiéu dung.

1.2 Mét s6 nghién ciru lién quan

Trong nhitng nim gan day, da co rat nhidu nghién ctru vé linh vuce Xir Iy Ngon ngit Tu
nhién (Natural language processing - NLP) lién quan dén linh vuc phat hién lp trudng. Phat
hién lap truong nham muc dich x4c dinh 1ap trudong cua tac gia van ban dbi v6i muc tiéu (mot
thuc thé, khai niém, su kién, y tudng, v kién, tuyén bd, chu dé, V.V.).

Diéu nay 1a do nguoi tham gia sir dung nhiéu Classifers va st dung hé thong phan tich
cam tinh hiéu suét cao c6 thé khong dam bao hi¢éu suét phat hién Iap truong dugc cai thién.
Cudc thi thit ba ciing twong tu véi 5,400 tweets tiéng Tdy Ban Nha and 5,400 tweets tiéng
Catalan. Hé thong hoat dong tot nhat viéc phat hién 1ap trudng trén cac tweet ctia Tdy Ban
Nha dua trén cach tiép can dua trén SVM véi su két hop cua cac tinh nang khac nhau. Trong
khi hé thdng hoat dong tot nhat trén cac tweet ciia Catalan dya trén hoi quy logistic.

1.3 Tinh thoi su cua bai toan
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Phét hién 1ap trudng 1a mot cha d& mai ndi trong linh vuc Xt 1y Ngon ngit Ty nhién
(Natural language processing - NLP) thu hut rat nhiéu sy quan tdm cia cac nha nghién ctu
boi cac ing dung thyc té. Cac nha nghién ciru hién nay cha yéu tiép can van dé phat hién 1ap
truong bang tiéng Anh. Nhan thdy tim quan trong ctia chu dé cing vdi viéc phét hién 1ap
truong cho tiéng Vi¢t chua dugc quan tdm nhiéu, d3 théi thuc ching t61 chon nghién ctru dé
tai “Phat hién lap trudng cho tiéng Viét st dung k¥ thuat hoc sau”.

Vi bo ngir liéu ndy chung toi hy vong c6 thé dong gop mot phan nho trong viéc 1am
phong phu thém tai nguyén ngdn ngit trong linh vuc xtr Iy ngdn tu nhién tmg dung cho Tiéng
Viét. Chiing toi ciing hy vong dé tai nay co thé 1a tién dé quan trong cho cac chuyén gia trong
vi€c phan tich, nghién ctru tinh hinh va xu hudng cua du luan xa hdi.

1.4 Két luan chuong

Chuong nay da gidi thiéu tong quan bai toan phat hién 1ap trudng, néu bat duoc dic

diém cua dir liéu Tiéng Viét, dua ra dugc cac nghién ctru phat hién lap trudng lién quan va

gidi thiéu dugc mot sé phuwong phap phat hién 1ap trudng.
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CHUONG II: CAC PHUONG PHAP HQOC MAY SU DUNG TRONG
BAI TOAN PHAT HIEN LAP TRUONG

Tiép can dua trén hoc may 1a cach tiép can duoc sir dung phd bién rong rii dé giai
quyét bai toan phat hién lap truong. Cach tiép can nay sé thay thé cac kién thirc chuyén mén
bang mot tap 16n cac cdu hoi duge gan nhan (tap dit liéu mau). Str dung tip ndy, mot bd phan
16p s& dugc huan luyén c6 giam sat.

Céch tiép can dwa trén hoc may chia lam hai nhom 13 nhom cac phuong phap hoc may
truyén thong va nhom cac phuong phap st dung mang no-ron.

2.1 Phwong phap hoc may truyén théng
2.1.1 Thugt todn phan lép naive Bayes

Thuat toan phan loai Naive Bayes 1a mgt thuat toan dua trén dinh 1y Bayes ve ly
thuyét xac suit dé dua ra cac phan doan cling nhu phan loai dit li€u dya trén cac dir liéu
dugc quan sat va thong ké, duge img dung rat nhiéu trong cac linh vuc Machine learning
dung dé dua cac du doan c6 d6 chinh xac cao, dua trén mot tap dir liéu da duoc thu thap.

Naive Bayes Classification thudc vao nhém hoc may c6 giam sat. K§ thuat nay dé
hiéu nhét khi duoc mé ta b'fmg cac gia tri dau vao nhi phan hoac phan loai. Thuat toan Naive
Bayes tinh xac suit cho cac yéu tb, sau d6 chon két qua véi xac suit cao nhét. Tuy nhién, ta
can luu y gia dinh cta thuit toan Naive Bayes 1a cac yéu t6 dau vao duogc cho 1a doc lap véi
nhau.

2.1.2 Cay quyét dinh (Decision tree)

Cay quyét dinh 1a mot cdy phan cip c6 ciu tric duge ding dé phan 16p cac d6i tuong
dua vao ddy céac luat. Khi cho dir liéu vé cac ddi tugng gom cac thudc tinh ciing véi 16p cia
no, cay quyét dinh sé sinh ra cac luat dé du doan 16p cia cac d6i twong chua biét.

Cay quyét dinh gdm 3 phan chinh: 1 node gdc, nhitng node 14 va cac nhanh cta né.
Node gbc 14 diém bat dau cua cdy quyét dinh va ca hai node gbc va node chira cau hoi hoic
tiéu chi dé duoc tra 1oi. Nhanh biéu dién cac két qua ctia kiém tra trén nat. Vi du cau hoi ¢
node dau tién yéu cu cau tra 101 1a “yes” hodc 1a “no” thi s& c6 1 node con chiu trach nhiém

cho phan hoi 1a “yes”, 1 node 12 “no”.

2.2 Phwong phap hoc sdu
2.2.1 M6 hinh mang no-ron hoi quy (RNN - Recurrent Neural Network)
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RNN (Recurrent Neural Network) — Mang no-ron hdi quy 12 mét thuét toan duoc cht
¥ rat nhidu trong thoi gian gan ddy bai cac két qua tét thu dugc trong linh vuc xir 1y ngdn ngir
tu nhién, duoc thiét ké cho viée xur 1y cac loai dit li€u c6 dang chudi tuan tuy.

Y tudng chinh cia RNN (Recurrent Neural Network) 1a sir dung chudi cc thong tin.
Trong cac mang no-ron truyén thong tt ca cac dau vao va ca dau ra 1a doc 1ap voi nhau. RNN
duoc goi la hoi quy (Recurrent) béi vi chiing thuc hién cung mot tac vu cho tat ca cac phén
tir cia mot chudi véi dau ra phu thude vao ca cac phép tinh trude d6. Noi cach khac, RNN ¢6
kha ndng nhd cac thong tin duge tinh toan trudc do. Trén 1y thuyét, RNN c¢6 thé st dung dugc
thong tin ciia mot van ban.

RNN c¢6 co ché ldp hoat dong nhu mot dudng chinh dé cho phép thong tin truyén tir
trang thai nay sang trang thai tiép theo.

Training mdt mang no-ron cé ba budc chinh :

- Chuyén tiép va dua ra du doan.

- So sanh du doan vdi su that co ban bﬁng cach st dung mot loss funtion. Loss funtion
xuét ra mot gia tri 10i 14 gia tri udc tinh mang hoat dong kém nhu thé nao.

- Sir dung gia tri 16i d6 dé thyuc hién lan truyén nguoc, tinh todn do dbc cho mdi nut
trong mang.

2.2.2 Mang bé nhé dai - ngéin (Long Short Term Memory)

LSTM 1a mét kién trac mang no ron lip lai nhan tao (RNN) dugc st dung trong linh
viuc hoc sau. N6 duoc thiét ké dé giai quyét cac bai toan vé& phu thudc xa (long-term
dependencies) trong mang RNN do bi anh hudng béi van dé gradient bién mat.

LSTM la mot mang cai tién cia RNN nham giai quyét van dé nhé cac bude dai cua
RNN. Vé co ban md hinh cia LSTM khong khac mé hinh truyén thong cia RNN, nhung
chung str dung ham tinh toan khac & cac trang thai an

Mot LSTM gdm c¢6 3 cong nhu vay dé duy tri va diéu hanh trang thai cia té bao.

e Budc dau tién trong md hinh LSTM 1a viéc quyét dinh thong tin nao s& dugc
dua dén trang thai té bao thong qua cong.

e Budc tiép theo 1a xac dinh loai thong tin mdi nao can duoc luu lai trong cell
state. Ta c6 hai phan. Mot 1 single sigmoid layer dugc goi 1a “input gate layer”

quyét dinh céac gia tri nao can duoc cap nhat.
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e Cudi cung, cAn quyétdinh xem thong tin output 13 gi. Output nay can dua trén
trang thai cua cell state, nhung s€ 1a gia tri dugc loc bot mot $6 thong tin
LSTM 13 mot budc 16n trong viée sir dung RNN. Y tudng ciia nd giup cho tat ca cac
bude ctia RNN ¢6 thé truy van duoc thong tin tir mot tap thong tin 16n hon. Vi dy, néu st
dung RNN dé tao mo ta cho mot birc anh, n6 co thé léy mot phﬁn anh dé du doan mé ta tir tat
ca cac tir dau vao.
2.3 Két lugn chwong
Noi dung chuong da gidi thiéu dugce cac phuong phap hoc may sir dung trong bai toan
phat hién lap trudng, gidi thiéu phuong phap hoc mdy truyén thong, gisi thiéu phuong phap

hoc sau va so sanh gitra hai phuong phap.
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CHUONG I11: BE XUAT PHUONG PHAP, GIAI PHAP

3.1 M6 ta bai toan

Phat hién 1ap truong la xay dung mot bo phan loai dé xac dinh 13p truong cua mot nhan
xét nhat dinh dbi véi mot tuyén bd/ tiéu dé, voi cac binh luan cé thé 1a dong y, khong dong ¥,
thao luan va khong lién quan.
e Input: Mot tuyén bd va mot binh luan vé tuyén bd do.
e Output: Lap truong ctiia ndi dung binh luan lién quan dén tuyén bd duoc dua ra thanh mot

trong bén loai:

o Agree: Noi dung binh luan ddng ¥ voi tuyén bd.

o Disagree: Noi dung binh luan khéng dong ¥ véi tuyén bé.

o Discuss: Noi dung binh luan mang tinh chét thao luan vé chu dé tuong ty nhu tuyén

bd, nhung khong dua ra quan diém.

o Unrelated: Noi dung binh lua thao luan vé mét cha dé khac voi tuyén bé.
3.2 Giai phap dé xuit
3.2.1 Tién xir Iy div liéu

Tién xtr 1y dit liéu 1a mot phan cuc ky quan trong trong viéc x4y dung mé hinh hoat
dong t6t nhit cho cac tmg dung hoc may. Trong nghién ctru ndy, luin vin st dung phuong
phap chuén héa dit liéu va ma hoa tir dé tién xir 1y dir liéu.

Chugn héa dir liéu

Chuan héa van ban giup loai bd cac ky tu dac bié¢t nhu dau chdm cau; ddi thanh chit
thuong.

Thudt toan tach tur

Tokenization la tach mot cum tr, cau, doan van hodc toan bo tai li€éu van ban thanh cac
don vi nhé hon thanh céc tir c6 y nghia.

M4 hoa 1a mot phan co ban caa qué trinh xir Iy NLP (dit liéu van ban) vi y nghia cua
van ban c6 thé dé dang duoc giai thich bang cach phan tich cé4c tir c6 trong vin ban.

3.2.2 Phat hién lap truong sir dung mo hinh hec may truyén thong

Trich chon dac trung
Trich chon dic trung c¢6 y nghia quan trong, anh huang truc tiép dén két qua phan 16p.
Cac loai dac trung chinh thuong dugc st dung la tap tr (bag-of-word). Ngoai ra, trong pham

vi d6 an, chlng t6i con sir dung thém cac dic trung khac nhu dic trung am tiét (Bag-of-
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syllables), am tiét quan trong, phan loai dua trén Naive bayes, biéu dién tir bang Vector
(Vector glove), Log-count ratios cua cau, tir pha dinh.

Pac trung tr Vung

Véi dic trung tir vung, mot cau s& duoc biéu dién dudi dang mot tap cac tir riéng biét,
khéng quan tam téi ngir phap hay thi tu cua céc tir trong cau, chi giir lai s 1an xuat hién cua
tu trong cau.

Biéu dién cac tir bang Vector Glove

Phuong phép biéu dién Vector tir Glove 1a mot phuong phap hoc khdng giam sét, st
dung dé biéu didn mot tir thanh mat vector twong tng. Glove 1a mot thuat toan biéu dién cho
vector cac tir huan luyén duoc thuc hién trén sé liéu théng ké tir cac tir dong xay téng hop tir
corpus, va két qua biéu dién 1a khdng gian vector tir N chiéu.

Dac trung do do TF-IDF

TF-IDF (Term Frequency — Inverse Document Frequency) la mot ky thuat su dung
trong khai pha dit liéu vin ban. Trong sé nay duoc str dung dé danh gia tam quan trong cua
mét tir trong mot van ban. Gia tri cao thé hién d6 quan trong cao va nd phu thudc vao sé lan
tir xuat hién trong vin ban nhung bu lai boi tan suat caa tir 6 trong tap dit liéu. Mot vai bién
thé cua tf-idf thuong duoc sir dung trong cac hé théng tim kiém nhu mot cdng cu chinh dé
danh gia va sip xép van ban dya vao truy van cua ngudi ding. Tf-idf ciing duoc st dung dé
loc nhiing tir stopwords trong cc bai toan nhu tém tit vin ban va phan loai van ban.

Cdc budc thuc hién

> Hai phuong phap Naive Bayes va Decision Tree yéu cau dit liéu duoc biéu dién nhu
cac vector cua cac sd thuc. Nhu vay néu dau vao chua phai la s thi ta can phai tim cach
chuyén ching vé dang so.

> Tién xt ly dit liéu: Thuc hién bién d6i dix liéu phd hop cho qua trinh  tinh toan, tranh
cac s6 qua lon md ta cac thude tinh. Thuong nén co gidn (scaling) dir liéu dé chuyén vé doan
[-1, 1] hoac [0,1].

» Chon ham hat nhan: Lua chon ham hat nhan phu hop tuong rng cho tirng bai toan cu

thé dé dat dugc do chinh xéc cao trong qua trinh phan 16p.

> Thuc hién viéc kiém tra chéo dé xac dinh cac tham s cho tng dung. Diéu nay ciing

quyét dinh dén tinh chinh xé&c cua qué trinh phan 16p.

> Sir dung cac tham sb cho viéc huan luyén véi tap mau.
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3.2.3 Phat hién lap trwong sie dung mé hinh hec sau

Word Embeddings

Dit lidu vin ban dugc chuyén doi thanh biéu dién vecto trude khi dua vao thuat toan
hoc may. Trong nghién ciru nay, cac biéu dién vector tir thir nghiém 1a Word2Vec. Word2vec
nhip mdt kho van ban va Xuit mot tap hop cac vecto. La sy két hop cua hai cach, st dung
nglt canh dé du doan mot tr muc tiéu (mdt phuong phap dugc goi 1a bag of word lién tuc,
hodc CBOW) va st dung mot tur dé du doan nglr canh muc tiéu, duogc goi la skip-gram. Trén
thuc té, ca hai mo hinh déu la mang no-ron ba 1&p vo1 mot 16p dau vao, mot 16p 4n va mot
16p dau ra.

M®d hinh BIiLSTM

Viéc phat hién chinh xac lap truong phu thuoc khdng chi vao cac thong tin phia trudc
cua tir dang xét ma con ca cac thdng tin phia sau. Tuy nhién, mét kién trac LSTM truyén
thdng véi mot 16p duy nhét chi c6 thé du dodn nhin cua tir hién tai dua trén thong tin c6 duoc
tir cAc tlr nam trudce do.

BiLSTM lam ting hiéu qua lugng thdng tin ¢ san cho mang, cai thién ngir canh co
san cho thuat toan (vi du: biét nhirng tir nao ngay sau d6 va dimg trudc mot tir trong cau

Lop phédn logi ReLU

Dau ra cua trang thai 4n cua & cudi cung trong mang LSTM duoc st dung lam dau vao
cho mét 16p duoc két ndi véi nhau. Ham kich hoat (activation function) mé phong ty 1é truyén
Xung qua axon ciia mot neuron than kinh. Trong mét mang no-ron nhan tao, ham kich hoat
dong vai tro 1a thanh phan phi tuyén tai output caa cic no-ron.

Ham ReLU dang duoc sir dung kha nhiéu trong nhitng nam gan day khi huan luyén
cac mang neuron. ReLU don gian loc cac gia tri < 0. Ta st dung Activation functions vai
Neural Networks dé xac dinh dau ra cua mang than kinh nhu “Yes’ hay ‘No’. ReLU duogc su
dung trong hau hét cac mang no-ron phic hop hoic hoc sau. ReLU sir dung cong thirc don
gian sau dé bién dbi dau vao:
f(x)=max(0,x)

Dau ra cua trang thai 4n cta 6 cudi cing trong mang LSTM dugc str dung lam dau vao
cho mét 16p duoc két ndi véi nhau. Ham kich hoat mo phéng ty 18 truyén xung qua axon ctia
mot neuron than kinh. Trong mdt mang no-ron nhan tao, ham kich hoat déng vai tro 1a thanh

phan phi tuyén tai output ctia cic no-ron.
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3.3 Két luin chuwong
Noi dung chuong di mé ta bai toan phét hién Iap truong, va dua ra giai phap dé xuat

them hai hudng khao sat cac phwong 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 liéu, mo ta cach thiét lap thuc
nghiém, dua ra cac mo hinh thyc nghiém, gio1 thiéu cac cong cu dugce st 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

Vi¢c thyc hién xay dung kho ngir liu luan van da thyc hién theo tung giai doan trong

mo hinh dudi day:

Website
(Cac trang mang
xa hoi)

Thu théap dt

-|'|Q'|'|
Tiéu dé wva |\
céc binh

Tién xu ly

l

Gan nhéan

A
Kho ngt JJ
liéu
/

Hinh 4-1 M6 hinh xay dwng kho ngir ligu.
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4.1.1 Thu thap dir li¢u

Luan vin tip trung vao nghién ctru bai toan phan loai ¥ kién binh luan cta ngudi ding
trén tap dir licu Tiéng viét dugce thu thap tir cac trang mang xa hoi1 nhu Facebook, Twitter va
cac trang bao mang.

Thuc hién thu thap dit liéu tir cac ngudn: Vnexpress.vn, vtv24, dantri, beat.vn,
baomoi.vn, trang Facebook: Beat.vn va Webtretho.com. Dit liéu gdm 500 header 1a cac chi
dé, tuyén bd. Tuong tng voi d6 1a 11252 cac binh luin tuong Gmg.

4.1.2 Tién xir Iy

Dt li¢u sau khi thu thap duoc tir cac trang bao mang s€ duoc tién hanh tién xt 1y. Luan
van thuc hién tién xir 1y dir ligu bﬁng cach loai bé mét sd nhidu nhu: cau sai chinh ta, 16i font.
4.1.3 Gan nhén

Thuyc hién xem xét binh ludn 1a lién quan hay khong lién quan voi Header. Néu khong
lién quan gan nhin Unrelated, con cac binh luan lién quan thi s& phan chia thanh 3 loai nhan
la Agrees, Disagrees, Discusses.

Qua trinh gan nhan:

Nhitng comment gan nhdn Agrees:

- Thé hién quan diém dong ¥, déng tinh vai 1 hoic nhiéu y duoc néu ra ¢ header (sir dung
C4C tir va cum tir cu thé nhu ‘dong y’, ‘diing roi’, ‘chinh xdc’, ‘qud chudn’, ‘ung hé’, “qud
hay”).

- Thé hién quan diém ung hd, ddng cam, tuyén dwong, tan thanh vai 1 hodc nhiéu y dugc
néu ra ¢ header.

Nhirng comment gan nhdan Disagrees:

- Thé hién quan diém khong dong y, phan d6i vai 1 hoic nhiéu y dugc néu ra & header.

- Thé hién quan diém khong ung ho, khong dong quan diém véi 1 hodc nhiéu ¥ dugc néu
ra ¢ header

- Neéu ra din ching dé gian tiép phan déi 1 hodc nhiéu y duoc néu ra ¢ header.

- Khéng dong tinh, 1&n &n , phé phan, traich moc hanh dong , ddi tuong duoc néu trong
Header.

Nhiing comment gan nhan Discusses:

- Thé hién quan diém trung 1ap véi y kién duoc néu ra ¢ header.
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- B6 sung, giai thich thém thdng tin, ban luan véi y kién duoc néu ra ¢ header.
- N@u ra dan chang thuc té dé ban luan vé théng tin ¢ header
Nhiing comment gan nhdan Unrelated:
- Binh luan vé chii d&é khong lién quan dén van dé dang noi & header.
- Binh luan vé cc van dé lan man bén canh van dé dang néi ¢ header
- Bai viét quang céo
Check chéo dir li¢u dé kiém tra tinh thng nhit ciia gan nhin

Giai doan gan nhan thu cong luan van thyc hi¢n ba ngudi gan nhan. Vi vay, luan van
can biét duoc xem két qua gan nhin ciia ba nguoi co trong dong véi nhau khong. Dé kiém
tra duoc diéu do, luan van sir dung do do Cohen’s kappa tai li¢u bai bao vé 36 do nay tinh
toan do twrong dong gan nhan giira hai nguoi.
4.1.3 Thong ké kho diF ligu

Dit liéu gdm 500 header 1a cac cha dé, tuyén bd. Tuong tng v6i d6 1a 11250 cac binh
luan tuwong tmg. Cac bai viét lién quan dén chu dé chinh tri, doi sdng, ¥ kién, thoi sy, gido
duc.

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

- Téng sb tir: 1314459.

- Téng sb tir trung binh / cau: 111.

- S6 tir (khong tinh 13p) trén toan bd kho ngir liéu: 8014.
4.2 Thiét 1ap thuc nghiém

Véi dit liéu chuan bi cho thuc nghiém, luan van léy duogc 11750 cau binh luin vé cac
tiéu dé, chu dé tuong ung tiéng Viét. Tt dit li¢u nay, luan van chia thanh 5 b¢ dir liéu, trong
d6 mdi bo dir liéu xay dung bang cach ngau nhién trong tap dit lidu co. Két qua thu dugc ¢ 5
lan thuc nghiém s¢ dugc tinh trung binh dé ra duoc két qua cua thuyc nghiém.
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, 13 san pham do Google Research phat
trién, dua trén Jupyter Notebook, cho phép chay méa python thong qua trinh duyét, dic biét
thich hop cho phan tich dir li¢u, hoc may va gido duc.

4.4 Két qua thye nghiém
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Phuong phap phan loai dua trén hoc may duoc chia [am 2 nhom chinh & phuong phép
hoc may truyén thong va phuong phap hoc may sir dung mang no-ron. Do vy, luan van da
lya chon thuyc nghiém hai m6 hinh chinh dai dién cho hai nhém phuong phap do Ia mé hinh
Decision Tree, Naive Bayes dai dién cho nhoém phuong phap hoc méy truyén thong, mé hinh
RNN, LSTM dai dién cho nhém phuong phap hoc may sir dung mang no-ron.

4.4.1 M6 hinh LSTM (Long-Short Term Memory)

Bang dudi day cho thay do chinh xac khi chay kho dit liéu trén 5 fold. Két qua cho
thdy Fold 3 dat d6 chinh x4c cao nhit voi 68% va két qua trung binh 13 66,38%.

Bang 4-3 P chinh xac caa tirng fold sit dung mé hinh LSTM (%)

Foldl | Fold2 | Fold3 | Fold4 | Fold5 | Average

Accuracy | 67.2 64.9 68.00 66.00 65.80 66.38
Day 1a két qua cta precision, recall va diém F1 ciia mdi nhin (bang 4), ta co6 thé thiy,

nhan “Unrelated” c¢6 d0 chinh xac cao nhét, Recall va diém F1 tuong ung véi 85,1%, 82,38%
va 83,62%. Nhan “Agree” cho két qua khoang 70%. Tuy nhién, 2 nhan khéc lai cho két qua
thap hon.

Bang 4-4 Precision, recall va F1-score twong wng véi cac nhan (%o)

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
4.4.2 M6 hinh RNN (Recurrent Neural Network)

Chay dit liéu trén 5 fold trong mo hinh RNN. Bang dudi cho thay két qua trung binh
la 62.3, twong d6i thap so v6i hai phuong phap LSTM.

Bang 4-6 P chinh xac caa tirng fold sit dung md hinh RNN (%)

Fold 1 Fold 2 Fold 3 Fold 4 Fold 5 Average
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61.00

Accuracy

64.40

62.00

64.50

61.20

62.30

4.4.3 Hoc may Decision Tree va Naive Bayes

Pé x4c minh tinh hiéu qua cua cac mo hinh dugc dé xuit, ching t61 so sdnh vé1 mot
s6 phuong phap hoc may phd bién 1am duong co s6. Word Embedding 1a mét trong nhimng
k¥ thuat ma chung ta c6 thé biéu dién vin ban bing cach sir dung vecto. Trong ludn vin sir
dung Bag of Word, Glove Vector, Term Frequency-Inverse Document Frequency do hinh

thirc bi€u dién van ban dudi dang s6 don gian va hi¢u qua.

Bang 5 cho chung ta thay két qua Accuracy khi chay kho dir liéu trén 5 fold. Fold 5
cho diém tt nhit voi 69,24%.

Bang 4-7 P9 chinh xéac caa tirng fold sit dung mé hinh Decision Tree (%)

Fold 1 Fold 2 Fold 3 Fold 4 Fold 5 Average
Glove Vector 52.15 54.33 52.40 53.02 53.51 53.08
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

Bang 4-8 P§ chinh xac caa tirng fold sit dung mé hinh Naive Bayes (%0)

Fold1l | Fold?2 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

4.5 Thao luin va phan tich 15i

Duya trén két qua thuc nghiém thu duoc, nhan thdy rang phuong phap hoc sau LSTM
cho két qua nhat (66.38%) so voi ba phuong phap con lai 1a RNN (62.30%), Decision Tree
(56.71%) va Naive Bayes (46.13%). Tuy nhién, trong mot s6 nghién ctru gan day vé tim lap
truong trong tiéng Anh, mé hinh hoc sau thuong cho két qua kha cao, c6 thé do sy khéc biét

vé ngdn ngir va do phirc tap trong tiéng Viét. Két qua ciia hai phuong phap hoc sau trén chi &
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mirc trung binh. Vi vay, thoi gian t6i, chiing t6i s& danh nhiéu thoi gian hon nita dé hoan thién
va phat trién bd mon nay dat két qua cao hon.
4.6 Két luan chwong
Chuong nay di trinh bay duoc cach thiét 1ap thuc nghiém, mo ta duoc ciac md hinh
thuc nghiém, giéi thiéu duoc cac cong cu thuc nghiém, dua ra két qua va phan tich danh gia

duoc két qua thyc nghiém.
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KET LUAN

Su phat trién cua internet thuc su 1a mot budc tién 16n cta nhan loai, nhitng lo1 ich to
16n cua internet mang lai that sy khong thé phu nhan. Tuy nhién, né gidng nhu mét con dao
hai ludi khi nhiéu nguoi str dung né véi muc dich tiéu cuc nhu binh luan xac pham, chti béi,
tham chi la tung tin gia.

Muc dich cua nghién ctru nay la gitp xac dinh va phén loai céc binh ludn va gitip ngan
chin tin tirc gia mao. Trong ludn vin nay, ching t6i st dung nhiéu phuong phép khac nhau
nhu Decision Tree, Naive Bayes, RNN va LSTM dé so sanh do chinh xac giita cac mo hinh
va lya chon mé hinh c6 két qua tot nhat.

Luan vin s& khao sat bai toan phat hién 1ap trudng vé mot chu dé, dé xuit mot phuong
phap phu hop. Pong thoi phuong phép dé xuét s& duoc phan tich va danh gia bang mot sb
phuong phép danh gia thong dung trén tap dir li¢u da thu thap.

Nhin chung, luan van da dat dugc:

- Nghién ctru cho bai toan phat hién lap truong Tiéng Viét 1a bai todn con it duoc
nghién ctru.

- Xay dung dugc bd dir li¢u cho bai toan.

- Nghién ctru ndy chi 1a nghién ctru ban dau c6 thé dong gdp bd dit liéu cho cac nghién
ctru tiép theo.

- Nghién ctru mét sé phuong phép phan loai dua trén hoc may st dung mé hinh LSTM
la mot mé hinh huén luyén sdn ma hién tai dang dat két qua phuong phap hién dai trong xur
1y ngdn ngit ty nhién.

- Thyc nghiém, phan tich, danh gia két qua va tim ra dugc trudng hop cho két qua tot
nhat.

Vé hudng phat trién twong lai, luan vin c6 thé tiép tuc dugc nghién ciru trén bo dit lidu
16n hon va nhiéu mé hinh khac gép phan cai thién t6t nhat kha ning phat hién 1ap truong tiéng
Viét va nghién ciru str dung thém nhiéu phuong phap, gop phan cai thién tot hon kha ning
phan loai. Ngoai ra lun vin s& nghién ctru va thir nghiém v6i mot s6 mo hinh khac dé tim ra

md hinh phu hop nhét v6i bai todn phan loai phat hién lap truong tiéng Viét.
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