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MO DAU

Véi nhu cau trao doi va tim kiém thong tin cia con nguoi ngdy cang cao, déng
nghi véi viéc nguoi dung mong mudn két qua tim kiém tra vé mot cach ngan gon, suc
tich, chinh xac nhét. Vi vay, hé théng hoi dap tu dong ra doi nham dap ang nhu cau
nay.

Hé thong hoi-dap tu dong 1a hé théng duoc xay dyng nham muc dich thyc hién
viéc tim kiém tu dong cau tra 10i tir mot tap 16n cac tai liéu cho cau hoi dau vao mot
cach chinh xéc.

Phén loai cAu hoi 13 pha dau tién trong kién trac chung cua mét hé thdng hoi
dap, c6 nhiém vu tim ra cac thong tin can thiét lam dau vao cho qua trinh xir 1y cta cac
pha sau (trich chon tai li€u, trich Xuét cau tra 1oi, V.V).

Van ban phap quy 1a van ban cé cac quy pham phap luat do cac co quan quan ly
nha nudc, & trung wong, co quan quyén luc nha nudc, co quan quan Iy nha nudc ¢ dia
phuong ban hanh theo tham quyén Iap quy ciia minh. Mudn hoi dap mot van dé phap
luat can phai tra ciru tim kiém rat nhiéu tai liéu vin ban phap luat lién quan. Vi vay, dé
gitip cho viéc rit ngan thoi gian tim kiém thi can phén loai cau hoi phap quy theo céc
linh vuc phép luat.

Phan loai da nhan 1a phan loai van ban, trong dé mdi vin ban c6 thé thuoc mot
s6 chu dé duoc xac dinh trude cung mot lac. Mot cau hoi phap quy théng thuong co
thé s& lién quan dén nhiéu loai linh vuc phap luat. Viéc phan loai cAu hoi phap quy
tiéng Viét dat ra 1a mdi cau hoi ¢ thé thudc mot s linh vue. Vi vay, bai toan phan loai
cau hoi phap quy tiéng Viét 1a bai toan phén loai da nhin cau hoi phap quy tiéng Viét.

Céc phuong phap pho bién hién nay c6 rat nhiéu phuong phap va cach tiép can
dé giai quyét bai toan phan loai cAu hoi. Gan day c6 nhiéu phuong phap hoc siu sir
dung mang no-ron phd bién va cho két qua tét hon do c6 thé ty dong trich chon duoc
nhitng thong tin can thiét va hoc dugc ngit nghia tir di liéu.

Mo hinh BERT ban chét 13 mot dang mé hinh huan luyén trudc, tan dung cac
ngudn dit liéu khong c6 nhin dé hoc, sau d6 ding vao cac bai toan khac.

Phan loai cdu hoi phap quy tiéng Viét 1a bai toan phan loai cau hoi vé phap luat
thanh cac linh vuc phap 1y.

Ludn van “Phdn logi cdu héi phdp quy tiéng Viét sir dung mé hinh BERT” thyc

hién mo hinh héa bai toan dudi dang mot bai toan phan 16p da nhin. Trong d6 mdi cau
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hoi ¢ thé thuoc mot hodc nhiéu linh vuc khac nhau. Luan van thuc hién phan loai cau
hoi sir dung cach tiép can hoc may giam sat, cu thé 1a str dung mot s6 mé hinh truyén
théng SVM va mé hinh BERT[18, 6]. Két qua thuc nghiém tét nhat dat duoc khi sir
dung mo6 hinh BERT 1a 89.47% (d6 do F1).

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

e Chuong 1: Giéi thiéu bai toan phin loai cAu héi phap quy tiéng Viét :
Trong chuong nay, lun van gidi thiéu bai toan phan loai cau hoi, dic diém di
lieu cau hoi phap quy, mot sé nghién ctru lién quan, cac phuong phap phan loai
cau hoi va két luan chuong.

e Chuong 2: Phin loai cAu héi phap quy tiéng Viét sit dung mé hinh BERT :
Trong chuong 2, luan vin gigi thidu vé béi toan phéan loai da nhan cau hdi tiéng
Viét, gigi thigu mot sd mo hinh hoc sau, gi6i thiéu phuong phap BERT va trinh
bay mé hinh phan loai cau hoi phap quy tiéng Viét st dung mo hinh BERT.

e Chuong 3: Thuc nghiém danh gia : Chuong nay, luan van trinh bay téng quan
vé kho ngir liéu, cach thu thap, tién xt 1y, xay dung tap nhan va thdng ké kho
ngit lidu; sir dung cac thu vién c6 sin cai dit hé théng phan loai cau hoi va ap
dung phuong phap duoc dé xuat & Chuong 2; thuc hién huan luyén hé thdng
Vv6i bo dir liéu va tap nhan da xay dung va tthong ké va danh gia két qua thuc

nghié¢m.
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CHUONG 1: BAI TOAN PHAN LOAI CAU HOI
1.1 Gidi thi€u bai toan phan loai cau héi

Hé théng hoi dap 1a mot hé thdng dong vai trd phd bién trong viéc tim kiém
thong tin nhanh chong, chinh xac va hiéu qua. Nhiém vu cua no 1a dua ra cau tra loi
day di va chinh xac Gng voi yéu cau mong mudn cua ngudi ding va cau tra 1i duoc
thé hién bang ngén ngit ty nhién. Mot trong cac yéu td dong vai trd quan trong trong
hé thdng hoi dap 1a phan loai cau hoi.

Bai toan phén loai cau hoi thuc chat cé thé xem 1a bai toan phéan 16p. Phéan loai
cau hoi 1a viéc gan cac nhan phan loai cho cac cau hoi dua trén mic d6 twong tu cua
cau hoi d6 so véi cac cau hoi da dugce gan nhin trong tap huan luyén. Viéc phan loai
cau hoi thuong duoc thé hién bang cach gan cho cau hoi mot nhin cé san theo tap
nhan cho trudc.

Bai toan phan loai cau héi co thé dugc mo ta nhu sau:

e Input:
- Cho trudc mot cac cau hoi q.
- Tap cac chii d&é (phan loai) duoc dinh nghia C = {c;,¢,, ..., C,}.
= Tim cau héi q thuoc chu dé nao?
e Output:
- Nhan ¢; cua cau hoi g;.
1.2 Pic diém dir liéu cau héi phap quy

Vian ban phap quy 1a van ban c6 cac quy pham phap luat do cac co quan quan ly
nha nudc, ¢ trung wong, co quan quyen lyc nha nude, co quan quan Iy nha nuéc ¢ dia
phuong ban hanh theo tham quyén lap quy ctia minh.

Cau hoi phap quy co6 dic diém y hoi c6 thé lién quan dén mot hodc nhiéu diéu
luat. Thong thudng, cau hoi chi phan theo mdt nhan nhat dinh, nhung véi cau hoi phap
quy thi mot cau hoi co thé c6 mot hoic nhiéu hon mot nhin do ¥ hoi cua ciu hoi co
lién quan dén nhiéu diéu luat khac nhau ma khong thé ghép chung 1am mot.

Vi du: cau hoi “Chi phi cho t6 chitc céng ching véi giao dich vé quyén sir dung
dat gan lién véi nha 6?7 ¢6 ¥ hoi thudce linh vuc “cong ching” va linh vuc “phi va 18
phi”.

1.3 M@t s6 nghién ctru lién quan

1.3.1 M@t s6 nghién ciru cho phén logi da nhin
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Nhoém nghién ctru David Vilar, Maria Jose Castro va Emilio Sanchis[17] da co
nghién cttu vé phan loai da nhan sir dung mé hinh da thirc. Ap dung cac quy tic phan
loai da nhan, nhom nghién ctru @3 xem xét nhiém vy phan loai vin ban. Trong d6, moi
vin ban dugc gan mot vecto W chiéu ung vai s6 luong tir, trong d6 W 1a kich thudc
cua tir viung. Biéu dién nay duoc goi 13 tai cua tir (bag-of-words). Nhom nghién ctu da
sir dung phan loai Naive Bayes trong phan khai tao mé hinh su kién da thirc caa né.

Két qua vé phan loai van ban véi kho ngir liéu Reuters-21578 cua ho cho thay
cach tiép can x4c sudt tich liy sau thuc hién tot hon cac bo phan loai nhi phan duoc sir
dung rong rai nhat.

1.3.2 M4t sé nghién cizu cho phén logi cdu héi tiéng Viét

Hién nay da co6 rat nhiéu nghién cttu phan loai cau hoi tiéng Viét va dat duoc
mot s thanh tyu nhat dinh. Pién hinh 13 mot s6 cac nghién ciru vé hoc sau dat két qua
kha tt nhu:

Phén loai cdu hoi khong thanh that[8] dwoc xuat ban nim 2019 st dung kién
tric mang no-ron hoi quy Recurrent Neural Network (RNN) nhu mot Long Short-
Term Memory (LSTM) va mot Gated Recurrent Units (GRU). Ho stir dung LSTM trén
mot vec-to tir duge dio tao dé nam bat thong tin ngir nghia va ca phap. LSTM duoc st
dung dé tranh vin dé vanishing gradient (gradient ¢ gia tri nho dan theo tirng 16p khi
thuc hién lan truyén nguoc).

Bén canh d6 ciing c6 nghién ctu vé phén loai cau héi chuyén sau st dung mang
than kinh tich chap Convolutional Neural Networks (CNNs)[11] duoc xuit ban nim
2017. Y tudng chinh cia ho trong nghién ciru nay 13 mé rong dya trén cong viéc hién
c6 dé tao ra mot CNN hai 16p d6 1a phan loai cAu hoi thanh cac danh muc chinh va phu
cua chung.

1.4 Cac phwong phap phan loai cau héi

Hau hét cac cach tiép can bai toan phan loai cau hoi thudc 2 loai : tiép can dya
trén luat va tiép can dua trén hoc may.

Tiép can dua trén luat[3] 1a cach tiép can duoc cho 1a don gian nhat dé phan loai
cau hoi. Trong cach tiép can nay, viéc phan loai cau hoi dya vao cac luat ngit phap viét
tay.

Tiép can dua trén hoc may[3] 1a cach tiép can duoc si dung phd bién rong rai dé

giai quyét bai toan phan loai cau hoi.
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Cach tiép can dua trén hoc may chia 1am hai nhom 14 nhom cac phuong phap
hoc may truyén théng va nhém cic phuong phap st dung mang no-ron (Neural
NetWork). Nhom cac phuong phép hoc méy truyén thdng thudng duoc sir dung nhu 1a
tinh x4c suat Naive Bayes, Maximum Entropy, cdy quyét dinh (decision Tree), 1an c4n
(Nearest-Neighbors), Mdy Vector hd trg (Support Vector machine - SVM), K-nearest
neighbors (KNN), v.v.

1.4.1 Phwong phdp hoc mdy truyén théng

Véi cac phuong phap hoc may truyén thong nhu SVM, KNN, ciy quyét dinh,
v.v thi qua trinh phén loai di liéu vin ban (document, ciu) thuong gom hai giai doan
Sau:

e Giai doan huan luyén:

Ngﬁ: licu Tién xir ly »| Vector hoa
huan luyén
A 4
M6 hinh |, Thuat toan Trich chon
phan loai huan luyén déc trung
Hinh 1-1 M# hinh giai doan huan luyén [2]
e Giai doan phan lop:

Cau hoi Tién x&r ly ,| Vector héa
5 ’ A Trich chon

Nhén cho | St dungmé | . :
cau hoi hinh phén loai ddc trung

Hinh 1-2 M6 hinh giai doan phéan lop [2]
< M6 hinh SVM|3]

Giai thuat may vector hd tro SVM ra doi tir 1y thuyét hoc théng ké do Vapnik
va Chervonenkis xdy dung nim 1995[4]. Pay 1a mot giai thuat phan I6p pho bién, c6
hiéu qua cao va da dugc ap dung nhiéu trong linh vuc khai pha dit liéu va nhan dang.

Phuong phap nay thuc hién phan 16p dua trén nguyén Iy Cyc tiéu hoa rai ro co
cau trac SRM (Structural Risk Minimization) [5], duoc xem 1a mét trong cac phuong

phap phan 16p giam sat khong tham sé tinh vi.
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SVM cho trudc mot tap di liéu hun luyén bao gom di liéu cung véi nhén cua
chung thudc cac 16p cho trude, duoc biéu dién trong khong gian vector, trong d6 moi
dir liéu 13 mot diém, phuong phap nay tim ra mét siéu phang quyét dinh tét nhat co thé
chia cac diém trén khong gian nay thanh hai 16p riéng biét trong tng 1a 16p (+) va lop
(-). Chét luong cua siéu phang dugc quyét dinh boi khoang cach (goi 1a bién hay 18)
cua diém dix liéu gan nhat caa mdi 16p dén mat phang nay. Khi do, khoang cach bién
cang 16n thi mat phang quyét dinh cang tét, dong thoi viéc phan loai cang chinh xac.

Muc dich cua phuong phap SVM 1a tim duoc khoang cach bién 16n nhat, diéu

nay duoC minh hoa nhu sau:

Hinh 1-3 Siéu phing phin chia dir li¢u hoc thanh 2 16p (+) va (-) véi khoang cach bién l1a
I6n nhat. Cac bién gan nhat (diém dwoc khoanh tron) 1a cic Support Vector|[5]

Pay 1a m6 hinh manh va chinh x4c nhat trong mot s6 cac mé hinh ndi tiéng veé
phan 16p dix ligu.
1.4.2 Phwong phdp sw dung mang no-ron

V61 phuong phap st dung mang no-ron nhu LSTM, CNN, RNN, v.v thi qua

trinh phén loai di liéu vin ban cling gom hai giai doan:

e Giai doan huan luyén:

Ngir liéu Biéu dién Mang no-ron
huan luyén dix liéu
A
Mo hinh
phan loai

Hinh 1-4 M hinh giai doan huén luyén sir dung mang no-ron.



e Giai doan phan 16p:

C4u hoi N Biéu dién | Su dung mé
| diliéu hinh phén loai
\4
Nhan cho
cau hoi

Hinh 1-5 M6 hinh giai doan phan 16p sit dung mang no-ron.
% Mo hinh LSTM|[22]

LSTM (Long short term memory) 1a mé hinh cé kha nang hoc cac phu thuoc
dai han ttrc 1a c6 kha nang ghi nh¢ thong tin qua khor va trong khi du doan cac gia tri
tuong lai.

Chia khoa ctia LSTM 1a trang thai té bao (cell state) - chinh dudng nam ngang
C,_, dén C, phia trén cta so dd hinh v&, n6 nhu mot dang bang chuyén. Trang thai té
bao sir dung dé luu trit va lan truyén cac thong tin ¢ ich trong mang, né twong ty nhu

mot bo nhé cuc bo caa mang.

Ci1 C

®
®
v

Hinh 1-6 Té bao trang thai LSTM giéng nhw mot bing chuyén [22]

Mau chét cia LSTM 1a trang thai 6, dudng ngang chay doc theo dinh cua so d6.
Trang thai té bao giéng nhu mot bang chuyén. N6 chay thang qua toan b chudi, chi
Mot vai twong tac tuyén tinh nho duogc thuc hién. Didu nay lam cho thong tin it c6 kha
nang thay dbi trong sudt qua trinh lan truyén.

< MB® hinh BERT[23]

BERT (Bidirectional Encoder Representations from Transformers) dugc hiéu la

mot mo hinh hoc trudc hay con goi la pre-train model, hoc cac vector dai di¢n theo

ngit canh hai chiéu cua tir, duoc sir dung dé chuyén sang cac bai toan khac trong linh
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vuc Xur 1y ngdén ngir tu nhién. BERT da thanh cong trong viéc cai thién nhitng cong
viéc trong viéc tim ra dai dién cua tir trong khong gian s6 (khong gian ma may tinh co
thé hiéu duoc) thong qua ngit canh cia né.

Mo hinh BERT d4 tao cac biéu dién theo ngit canh dua trén cac tir trudc va sau
d6 dé dan dén mot mé hinh ngdn ngir voi ngir nghia phong pha hon. Piéu nay cho thay
mo hinh BERT m¢ rong kha nang ctia cac phuong phap trude day.

Céac mo hinh ngdn ngir dya trén LSTM (Long Short Term Memory) hai chiéu
dao tao mot mo hinh ngdn ngir tiéu chuan tir trai sang phai va ciing dao tao mot mé
hinh ngon ngi tir phai sang trai (dao nguoc) du doan cac tir trudc, cac tir tiép theo. Su
khac bi¢t quan trong 1a khong LSTM nao dua ca hai ma thong béo trudce va sau vao tai
khoan cung mét luc.

Vi vay, luan vin chon mé hinh BERT dé thyc hién nghién cru lan nay.

1.5 Két luan chuong

Chuong nay di giéi thiéu tong quan bai toan phan loai cau hoi, néu bat duoc

dic diém cua dir lidu cau hoi phap quy, dua ra duoc cac nghién ctru phan loai cau hoi

lién quan va gidi thiéu dugc mot sé phuwong phap phan loai cau hoi.
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CHUONG 2: PHAN LOAI CAU HOI PHAP QUY TIENG VIET
SU DUNG MO HINH BERT

2.1 Bai toan phén loai da nhén ciu héi tiéng Viét
Phén loai da nhan[15] 12 nhiém vu gan mdi c4 thé trong s cac ca thé da cho
vao mot tap hop cac 16p duoc xac dinh trude, trong mot mién ma mot ca thé cé thé

ddng thai thuoc mot sé 16p.

Bai todn phan loai da nhan 13 bai toan phan loai ma muc tiéu cho mdt mau suy

nhat tir tap dir liéu 1a danh sach n nhan nhi phéan riéng biét.

Trong phan loai nhiéu I6p, mdi mau duoc gan cho mot va chi mot nhan, tirc
mdi mau chi co thé thudc mot trong cac 16p C. Trong trudong hop da nhan, mdi mau cd

thé thuoc mot hoic nhiéu loai.
Bai toan phan loai cAu hoi da nhin c6 thé duge mé ta nhu sau:

e Input:
- Cho trudc mot cau hoi tiéng Viét Q.
- Tap cac nhan (phan loai) dugc dinh nghia C = {cy, ¢,, ..., C, }-
=> Tim Q thudc nhiing nhan nao?

e QOutput:

- Tap nhan {c;} cta cau hoi Q.

Céch tiép can pho bién dé phan loai da nhin dya trén viéc chuyén d6i bai toan
thanh mot hozc nhiéu cach phéan loai don nhin. Phuong phép bién d6i don gian nhat 1a
lién quan nhj phan bao gdm cac bd phan loai khac nhau cho cac nhin khac nhau. No6i
cach khac, bai toan ban dau duoc chuyén thanh n phan loai don nhan hai 19p, trong d6
n 14 s6 nhan co thé co. Mot trong nhimg nhugc diém 16n ciia phan loai nhi phéan 1a né

c6 thé loai trir sy phu thudc giira cac nhén.
2.2 Giai phap cho bai toan phan loai da nhin

Luan van mo hinh hoa bai toan phan loai da nhan dudi dang bai toan phan 16p.
Pau vao 1a cau hdi, dau ra l1a cac nhan thude vao tap nhan da co.

C6 hai cach giai quyét cho bai toan phén loai da nhin d6 la:



e Xay dung nhiéu bo phan loai nhi phan. Mdi buéc mot nhan thi c6 mot bo
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phan loai nhi phan va kiém tra Yes/No né ¢6 thudc vao 16p ddy khong.

e Xay dung bd phan loai da nhan.

2.2.1 Gidi phap theo phdn logi nhi phin

Luan van xay dung 34 b phan loai nhi phan. Muc dich cua bd phan loai nhi
phan 13 x4c dinh xem cau hoi d6 c6 chira nhan thuoc loai 6 hay khong. Mdi b phan

loai nhi phan c6 mot nhian. Can xac dinh nhin cho mét cau hoi méi thi ludn vin cho

chay qua 34 b phan loai. Cai nao tra 101 Yes thi n6 1a nhan cho cau hoéi do.

Nhan 1 Yes/No
Input Nhin 2 Yes/No Tong hop || Tap nhan
Nhan 34 Yes/No

Hinh 2-1 M6 hinh giai phap phan loai theo phan loai nhi phan

2.2.2 Gidi phap theo phdn logi da nhdn

Luan van xay dung bo phan 16p 34 nhian. Dé xac dinh nhin cho mét cau hoi
méi thi luan van cho chay mot lan phan 16p lay xac suét rdi so sanh cac xac suat d6 voi
ngudng (chon ngudng 1a 0.5). Lép ndo cd xac suat 16n hon hoic bang ngudng thi né 1a
nhan cho cau hoi d6. Néu trong trudng hop cac 16p déu co xac suit nho hon ngudng

thi coi d6 1a bai toan phéan loai da 16p, chon 16p c6 xac suat I6n nhat 14 nhan cia cau

hoi do.

X4c sult nhan 1

Input Bo phan loai

Xac suat nhan 2

Téng hop
A

A

.

Tap nhan

X4c suit nhin 34

Hinh 2-2 M6 hinh giai phap phan loai theo phan loai da nhan
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2.3 M#t s6 mé hinh hoc sau

2.3.1 Mé hinh mang no-ron hoi quy (RNN - Recurrent Neural Network)

RNN[24] 12 mot chudi cac khdi mang no-ron duoc lién két véi nhau nhu mot
chudi. Mai mét khéi s& chuyén tin nhin dén khéi tiép theo. RNN coi dir liéu dau vao 1a

mét chudi (sequence) lién tuc, ndi tiép nhau theo thir tu thoi gian.

Mo hinh hoat d6ng ciia RNN c6 thé duge mé ta trong hinh dudi day:

o
w

__ O

Unfold T

x

i

0
w

ot

I 0
r
Y
5 1 N O‘S ¢ o OSI+I -
% W 3 W
U ) U

Xr X

&

Y

o

)

1= t t+1

=1

Hinh 2-3 M6 hinh mét mang no-ron hdi quy

RNN la mdt mé hinh mang no-ron c¢6 “bd nhé” dé luu trit thong tin caa phan xu
Iy trudc d6. RNN chi to ra hiéu qua véi chudi dit lidu co do dai khong qua 16n (short-
term memory hay con goi 14 long-term dependency problem). Nguyén nhén ctia Van dé
nay 1a do vanishing gradient problem (gradient c6 gia tri nho dan theo ting lép khi
thuc hién lan truyén nguoc).

Ung dung trong bai todn phdn I6p

Viéc giai bai toan phan loai s& bao gom viéc giai quyét mot chudi cac bai toan
nho hon. Chudi céc bai todn nhd hon nay dugc goi 1a pipline ctia md hinh hoc may.

Phén loai vin ban sir dung mé hinh mang RNN gom céc budc sau:

Tién xu ly Xay dung model Word
vector hoa bang embedding
worrd2vec
Kiémtra | Huén luyén |, Xay dung
model ) model model LSTM

Hinh 2-4 Cac buéc caa bai toan phan loai van ban sir dung mang no-ron RNN.
2.3.2 Mé hinh mang no-ron tich chdp (Convolutional Neural Network —
CNN)
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Mang CNN[25] 1a mot tap hop cac 16p Convolution chdng 1én nhau va sir dung
cac ham nonlinear activation nhu ReLU va tanh dé kich hoat cac trong s trong cac
node.

CNN don gian 1a mot chudi cac 1ép va mdi 16p cua ConvNet chuyén doi mot
luong kich hoat thanh mot luong kich hoat khac thong qua mot chirc nang c6 thé phan
biét. CNN s dung ba loai 16p chinh dé xdy dung kién trac: Lép Convolutions
(Convolutional Layer), Lép tong hop (Poolong Layer) va Lép dugc két nbi day du
(Fully-Connected Layer) (chinh x4c nhu duoc thiy trong cac Mang than kinh thong
thudng). Cac 16p ndy s& dugc xép chong dé tao thanh mot kién trac CNN day du.

N\ — depth
L — O 6)@@(56 height
a 5 () e
— ;:iOé:: — v output layer T e 88800>4 > @
input layer / QO width
hidden layer 1 hidden layer 2

Hinh 2-5 Bén trai: Mang no-ron ba |6p thong thwéng. Bén phai: Mot CNN sap xép theo
no-ron ciia né theo ba chiéu (chiéu réng, chiéu cao, chiéu sau).

Trong md hinh CNN c¢6 2 khia canh can quan tam la tinh bat bién (Location
Invariance) va tinh két hop (Compositionality). Vi cung mot ddi twong, néu dbi tuong
nay dugc chiéu theo cac goc do khac nhau (translation, rotation, scaling) thi 6 chinh
xéc cua thuat toan s& bi anh huong dang ke.

CNNs cho ra mé hinh véi do chinh xéc rat cao. Ciing gidng nhu cach con ngudi
nhan biét cac vat thé trong tu nhién.

Ung dung trong bai todn phdin 16p

Trong bai toan phan 16p van ban, m6 hinh CNN st dung bd loc ¢d cac kich
thudc khac nhau va mdi kich thudc c6 2 bd loc khac nhau. Cac bd loc thuc hién nhan
tich chap (convolution) 1én ma tran cua cdu van ban dau vao va mdi bd loc tao ra mot
map luu trit cac dac trung (featues map). Cac map ddc trung nay trng map qua s€ di
qua 1-max pooling. Tic 1a gia tri 6n nhat trong mdi map dic trung s& duoc luu lai.

Do vay, mot vector c6 mot phan tir duoc tao ra & mdi map dic trung. Sau do,
cac gia tri nay duoc ndi lai voi nhau tao nén 16p ap chot. Va cudi cung, két qua nay di
qua mot ham softmax va nhan dugc la vector dac trung va dung n6 dé du doan nhan

cho van ban.
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+ activation function

convolution 1-max softmax function
} i regularization
- - y paoing v A inthis layer
3 region sizes: (2,3,4) 2 feature
Sentence matrix 2 filters for each region maps for 6 univariate 2 classes
7x5 size each vectors
totally 6 filters region size concatenated

together to form a

single feature
vector
—
\ #1max
#sentsence
d=!
—
#filters
-
e
I

#feat

#concat1max

\
1

l/llllll

GLITT]

Bmaps

Hinh 2-6 Kién triic mé hinh CNN diing trong phén loai vin ban.
2.4 Gioi thiéu phwong phap BERT

BERT[26](Bidirectional Encoder Representations from Transformers) (tam
dich: M6 hinh ma hoa hai chiéu dit liéu tir cac khdi Transformer), 1a mot phuong phép
ky thuat duoc xdy dung dua trén mé hinh mang mé phong theo hé théng no-ron than
kinh cua con nguoi (neural network) ding dé dao tao trudc (pre-train) qua trinh xur 1y
ngon ngtt tu nhién.

Diém d6t pha cua BERT nam & kha niang huan luyén ciac mé hinh ngdn ngit dua
trén toan bo t6 hop céac tir trong mot cau hodc truy van (huan luyén hai chiéu), thay vi
cach thirc huan luyén truyén thdng dya trén thar ty xuat hién cua cac tir (tir trai qua
phai hodc két hop giita trai qua phai va phai qua trai).

Kién tric mo hinh BERT 1a mot bé ma hoa Transformer hai chiéu (bidirectional
Transformer encoder). Bo ma hoa hai chiéu (bidirectional encoder) 1a mét tinh ning
ndi bat giup phan biét BERT vai OpenAl GPT (sir dung tir trai sang phai Transformer)
va ELMo (két hop giira huan luyén tir trai sang phai va mot mang riéng ré& phai sang
trdi LSTM).



Hinh 2-7 Kién tric ciia mé hinh BERT [28]
2.5 M hinh phan loai cau héi phap quy tiéng Viét sit dung mé hinh BERT
2.5.1 Biéu dién dau vao

DPau vao c6 thé 1a biéu dién cua mot cau van ban don hoic mot cip ciu vin
ban(vi du: [Cau hoi, cau tra 16i]) duoc dit thanh 1 chudi tao béi céc tir.

Chudi dau vao BERT biéu dién mot cach twdng minh ca vian ban don va cap
van ban. Vé6i van ban don, chudi dau vao BERT la sy ghép ndi cua token phan loai dac
biét “<cls>", token cua chudi vin ban, va token phan tach dic biét “<sep>". Véi cap
van ban, chudi dau vao BERT 1a sy ghép ndi cua “<cls>”, token cua chudi van ban

dau, “<sep>", token cuia chudi vin ban thir hai, va “<sep>".

[MASK] MASK]
Input ([m.s]} ( my 1 (dog} ( is ” cute H [SEP] 1( he ” likes W plav] ( ##ing 1( [SEP] ]
Token
Embeddings EIGLS] Emw Epunsn By Eevte EISEPI Ehe Epunsn Epla'.' E"-nq E|ssp|
+ + + + + + + + + + +
Sentence
Embedding EA EA EA EA EA EA EB EB EB EB EB
+ -+ + + -+ + + -+ + + -+
Transformer
Positional
E,f;;ﬁgmg ED El E:E E3 E4 ES EG E? EB E'B ELD

Hinh 2-8 M hinh dai dién dau vao cia BERT [28].
Trong truong hop céc cip ciu duoc gop lai voi nhau thanh mot chudi duy nhat,
chiing ta phan biét cac cau theo 2 cach 1a tach chung boi mot token dac biét [SEP] va

thém mot segment embedding cho mdi cau.
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2.5.2 M6 hinh hudn luyén
Mo hinh huan luyén gém hai giai doan chinh 1a hoc mé hinh huan luyén trudc

sir dung md hinh BERT va hoc ¢ giam sat dé dao tao 16p cudi cho nhiém vu phan
loai.

Giai doan 2: st dung md hinh hoc may coé giam sat

Labels

?

| Sigmoid |

C

T

Fully connected

/'\\

Ecrs E: E: E.
Iy [y * o L)
| |
Pre-training Bert
t ' t t

CLSs W1 W2 Wa

Giai doan 1: st dung md hinh BERT

Hinh 2-3 M6 hinh huin luyén phan loai da nhén sir dung mé hinh Bert.

Cac token cua cau s& dugc dwa vao mod hinh huan luyén truéc Bert tao ra céac
Embedding. Cac Embedding nay duoc dua vao Fine-tuning st dung mé hinh hoc c6
giam sat dé phan loai.

2.6 Két luan chwong

Noi dung chuong di gisi thiéu dugc bai toan phan loai da nhan cau hoi tiéng

Viét, gisi thiéu duoc mot s6 mo hinh hoc siu, gidi thiéu phuong phap BERT va dua ra

duge mod hinh phén loai cau hoi phap quy tiéng Viét sir dung moé hinh BERT.
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CHUONG 3: THUC NGHIEM PANH GIA

3.1 Xay dwng kho ngir liéu

Viéc thuc hién xay dung kho ngir li¢u luan van da thuc hién theo ting giai doan

trong mo hinh dudi day:

Website

(Trang hoi dap phap luat)

Thu thap di liéu

Cau ho1 tho

|

Kho ngir
liéu

3.1.1 Thu thgp dé li

Hinh 3-1 M6 hinh xay dung kho ngir ligu.

éu

Gan nhan

v

|

Luan van Iy dit liéu tir 3 trang web:

Tién xir Iy

e Hoi dap va tu van phap luat: https://hdpl.moj.gov.vn/Pages/home.aspx

e Hoi dap phap luat: https://hoidapphapluat.net/

e H¢ théng phap luat Viét Nam, chuyén trang phap luat va tu van:

http://hethongphapluatvietnam.com/hoi-dap-phap-luat.html

Dit liéu gom hon 5000 cau hoi linh vuc phap luat. Noi dung vé nhiing hoi dap

vé quy dinh, thu tuc va diéu luat cia phap luat.

3.1.2 Tién xi Iy

Dir liéu sau khi thu thap duoc tir 3 trang web s& duoc tién hanh tién xur 1. Luan

van thyc hién tién xu 1y dir liéu bang cach loai bo mot s6 nhidu nhu: cau sai chinh ta,

15i font.

3.1.3 Gadn nhan

Tap nhan luan van xay dung gdm 34 nhan.


https://hdpl.moj.gov.vn/Pages/home.aspx
https://hoidapphapluat.net/
http://hethongphapluatvietnam.com/hoi-dap-phap-luat.html
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Bang 3-1 Bang nhin va vi du

Ban hanh van ban quy | Vin ban quy pham phap luat hét hiéu lyc trong trudng hop
pham phap luat nao?

B4o hiém Quy dinh cta phép luat vé thoi gian nghi huong ché do thai
san?
B4ao vé mai truong T4p trung chan nudi quy mé 16n c6 phai dap img diéu kign

vé moi trudong gi khong?

Can bo, cong chirc, vién | Phap ludt quy dinh vé nghia vu cua cong chirc khi thi hanh
chuc cong vu nhu thé nao?

Cong ching Cong chimg vién thanh 1ap van phong cong chung can lam
thé nao?

Cong dan Ngudi nha c6 thé xin ho gidy xac nhan tinh trang doc than
de dang ky két hon voi nguoi nude ngoai khong hay phai la
ngudi tryc tiep?

Cu tra Chut ho mubn tach ho khau cho thanh vién c6 duoc khong?

Dan sy Xin cho biét, phap luat c6 quy dinh vé van dé trd cira s6
sang nha hang x6m khong?

Giao thong duong bo Mua chiéc xe 0 t0 cll, mua qua nhiéu nguoi phai lam nhitng
thu tuc gi dé dugc sang tén chinh chu, viéc dang ky 1a khac
tinh?

Gidm dinh tu phap Quy dinh cta phéap luat vé vian phong giam dinh tu phap?

Hinh su Bi phat tu nhung duoc huong an treo vé toi danh bac, nay
tiep tuc vi pham veé t6i danh bac thi bi xtr Iy nhu thé nao?

Hoén nhan va gia dinh Tai san duoc mua tir tai san riéng ctia vo/chong trong thoi
ky hon nhan cé phai 1a tai san chung cua vo chong khong?

Khiéu nai, t6 cao Cong dan dugc quyén Kiéu nai quyét dinh hanh chinh cua
co quan hanh chinh khong?

Kinh té Thoi han guri gidy doi no caa chi no khi doanh nghiép pha
san la bao lau?

Lao dong Hop dong thir viéc co thoi gian bao 1au?

Ly lich tu phap Cap nhat thong tin 1y lich tu phap trong truong hop nguoi

bi két an duoc Xo4a an tich thuc hién nhu thé nao?

Nha & C6 dugc thé chap nha ¢ hinh thanh trong twong lai tal t6
chtrc khong phai 1a t6 chure tin dung khong?
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Nudi con nuodi

Tré bi bo roi dugc hiéu nhu thé nao?

Phi va 1¢ phi

Lé phi cp gidy chang nhan dang ky xe?

Phong, chdng ma tay

Muén dugc cai nghién ma tay tai gia dinh thi can diang ky
nhu thé nao?

Quan ly, str dung

Tai san cong tai co quan nha nudc dugce ban thanh ly trong
trueong hop nao?

Québc phong

Pa dang ky nghia vu quan sy ma thay doi noi cur tra thi co
phai lam thu tuc dang ky thay doi khong?

Quéc tich Viét Nam

Ho so xin nhap quéc tich Viét Nam ddi véi truong hop
nhap quoc tich viét nam cua ngudi khong c6 quoc tich da
cu tri o6n dinh & viét nam?

Thi hanh 4n Tai san chung cta vg chong bi cudng ché thi hanh an thi xur
1y nhu thé nao?
Thué Lé phi trudc ba doi khi cap gidy chiing nhan vé dat?

Trach nhiém boi thuong
cua Nha nuoc

Pham vi trach nhiém boi thuong cua nha nuéc trong hoat
dong quan ly hanh chinh?

T6 tung Hét thoi higu khoi kién vé thira ké va céc thira ké co tranh
chap thi giai quyét theé nao?
T6 chiic chinh phu Nguoi co quyén yéu cau cap ban sao hoc ba?

T chirc co quan, chinh
quyeén

Nhitng nhiém vu quyén han cua chu tich iy ban nhan dan
xa?

Xay dung Dé nghi cho biét nhitng cong trinh xay dung nao phai xin
cap Giay phép xay dung?

Xtr Iy vi pham hanh Phép luat quy dinh nhu thé nao vé hanh vi vi pham hanh

chinh chinh, hinh thic Xt phat va bién phap khac phuc hau qua
trong hoat dong trong tai thuong mai?

bt dai Puoc Nha nude giao dat theo dién gidn dan c6 dugc xem

xét dé duoc cap gidy ching nhan quyén sir dung dat khong?

Dau gia tai san

Céc tai san phai thong qua ban déu gia?

Dau tu

Nhiing du 4n dau tu ra nudc ngoai nhu thé nao thi phai
duoc Quoc Hoi quyét dinh chua truong dau tu?
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3.1.4 Cdch gan nhan thii cong

Giai doan gan nhan thu cong luan van thuc hién hai ngudi gan nhan. Luan van
sir dung d6 do Cohen’s kappa tinh toan d6 twong dong gan nhan giira hai nguoi.

Ap dung vao bo dit liéu, két qua do d6 tuong ddng phan loai giita hai nguoi 1a
0.99. Két qua cho thy hai ngudi gan nhin kha tuong dong véi nhau.
3.1.5 Théng ké kho ngii lidu

Dir liéu gdm 5896 cau linh vuc phap luat. Noi dung vé nhiing cau hoi vé phap
luat. Kho ngit liéu bao gom 5896 cau, tong 324095 tir, s6 tir trung binh trén mot cau 1a
54 tir, s6 tir (khong tinh 13p) trén toan bd kho ngir liéu 13 1285 tir. Tong s6 nhin 1a 34.

Bang 3-2 Thong ké tin suét cac nhin trong kho ngir liéu

1 | Ban hanh van 18 0,31 18 | Nu6i con nuoi | 135 2,29
ban quy
pham phap
luat
2 | Bao hiém 29 0,49 19 | Phi va I¢ phi 83 1,41
3 | Bao vé moi 12 0,20 20 | Phong, chong | 47 0,80
truong ma tuy
Can b9, cong 14 0,24 21 | Quanly, st 13 0,22
chure, vién dung
chuc
Cong chtng 327 5,55 22 | Quéc phong 16 0,27
Cong dan 405 6,87 23 | Quac tich 67 1,14
Viét Nam
Cu trt 162 2,75 24 | Thi hanh an 636 10,79
Dan sy 1234 20,93 25 | Thué 30 0,51
Giao thong 65 1,10 26 | Trach nhiém 120 2,04
duong bo boi thuong
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cua Nha nudc
10 | Gidm dinhtw | 22 0,37 27 | To tung 317 5,38
phap
11 | Hinh sy 484 8,21 28 | T6 chie chinh | 193 3,27
phu
12 |Hénnhanva | 552 9,36 29 | To chic co 20 0,34
gia dinh quan, chinh
quyén
13 | Khiéunai, t6 | 42 0,71 30 | Xay dung 24 0,41
cao
14 | Kinh té 114 1,93 31 | Xulyvi 263 4,46
pham hanh
chinh
15 | Lao dong 90 1,53 32 | Pat dai 469 7,95
16 | Ly lich tu 91 1,54 33 | Péu gia tai 30 0,51
phap san
17 |Nha o 75 1,27 34 | Pautu 28 0,47

Bang 3-3 Thong ké cau héi theo lwgng nhin

1 5579
2 307
3 6

4 4

3.2 Thiét lap thuc nghiém

Véi dir liéu chuan bi cho thuc nghiém, luan van liy duoc 5896 cau hoi phap
quy tiéng Viét. Tir dir liéu nay, luan vian chia thanh 10 bo dit liéu, trong d6 mdi bo dix
liu xay dung bang cach ngu nhién trong tap dit liéu c6. Két qua thu dugc ¢ 10 lan
thuc nghiém s& dugc tinh trung binh dé ra dugc két qua cua thuc nghiém.

Dé danh gia két qua cua viéc xac dinh thuc thé va thudc tinh ta danh gia thong

qua do chinh xac (precision), do bao phu (recall) va F1.
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3.3 Cong cu thuc nghiém
Luan van sur dung 2 cong cu thuc nghiém la sklearn svm Linear SVC st dung
cho mo hinh SVM va simpletransformers sir dung cho hai mo hinh con lai 1a BERT
multilingual va PHOBERT.
Ca 3 mo hinh déu st dung cong cu python.
3.4 Cac mo hinh thuc nghiém
Phuong phap phan loai dua trén hoc may duoc chia lam 2 nhém chinh la
phuong phap hoc may truyén thdng va phuong phap hoc may sir dung mang no-ron.
Do vay, luan van da Iya chon thuc nghiém hai mo hinh chinh dai dién cho hai nhém
phuong phap d6 1a mé hinh SVM dai dién cho nhém phwong phap hoc may truyén
théng, mo hinh BERT dai dién cho nhém phuong phép hoc may sir dung mang no-ron.
¢ M6 hinh SVM
M6 hinh SVM luan vin thuc nghiém st dung pipeline dé thuc hién cac budc
theo trinh tu voi mot ddi tuong, dung TfidfVectorizer dé thay ddi vecto van ban dugc
tao bai bo vecto dém va dung hd trg may vector LinearSVC.
+* Mo hinh BERT multilingual
BERT multilingual 1a mot mé hinh cua google BERT da ngdn ngt. M6 hinh
dugc ddo tao trudc trén 104 ngdn ngit hang dau c6 Wikipedia 16n nhat bang cach sir
dung muc ti€u tao mo hinh ngdn ngir bi che (masked language modeling - MLM). M6
hinh nay phan biét chit hoa chir thuong.
Luan vian st dung md hinh huin luyén trudc bert-base-multilingual-cased.
Trong mé hinh huin luyén, luin vin st dung ClassificationModel cua
simpleTransformer dé tao mo hinh huan luyén. Luan vin thuc hién huan luyén véi sé
lugng train epochs 1a 10.
+* MO0 hinh PHOBERT
PHOBERT([27] 12 mé hinh huan luyén trude, dac biét chi huan luyén danh riéng
cho tiéng Viét. PHOBERT huan luyén dua trén kién triic va cach tiép can gidng
RoBERTa.
Tuong ty nhu BERT, PHOBERT ciing c6 hai phién ban 1a PHOBERT base véi
12 transformers block va PHOBERT large véi 24 transformers block.
Trong nghién ctru nay, luan van thur nghiém véi mé hinh PHOBERT base. Luan

van s dung bpe cia md hinh dé encode mot cdu hoéi thanh mot danh sach céc
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subword. Mo hinh c6 dict chira tir dién sén c6 cia PHOBERT. Luén vin $& sir dung tir
dién nay dé giup anh xa nguoc tir subword vé id cua no trong bo tir vung dugc cung
cap san.

Xay dyng model huan luyén PHOBERT c6 hai lya chon 1a Fairseq va
Transformer. O day luan van lya chon thir nghiém voi Transformer va st dung
BertForSequenceClassification dé tao model. Trong phan loai binary luan van thuc
hién huan luyén véi sé lugng epochs 13 10, batch_size 1a 32, hidden_dropout_prob 1a
0.1.

Véi mdi mo hinh luan van déu thuc nghiém hai phuong phép 1a phan loai nhi
phén va phan loai da nhan.

3.5 Két qua thwc nghiém
3.5.1 Phan logi binary

Bang 1-4 Két qua thwc nghiém phén loai binary ciia 3 mé hinh

SVM 92,68 83,64 87,93
BERT multilingual 88,14 85,59 86,85
PHOBERT 88,79 75,28 81,48

Tir bang két qua nhan thay véi do do F1 mo hinh SVM cho két qua tét nhat
(87,93%), cao hon mo hinh BERT multilingual (86,85%) 1a 1,08% va cao hon 6,45%
S0 V&1 mo hinh PHOBERT(81,48%).

Mo hinh PHOBERT cho két qua thap nhat.

3.5.2 Phdn logi da nhan

Bang 3-5 Bang két qua thuc nghiém cia 3 mé hinh

Da nhan 87,39 89,47 86,65

Binary 87,93 86,85 81,48

Tir bang két qua nhan thay:
- Két qua phan loai da nhan sir dung mé hinh BERT multilingual dat két qua
t6t nhat (89,47%).
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- Két qua thu duoc tir mé hinh SVM theo phuong phap phan loai nhi phan 1a
87,93% vo6i md hinh SVM theo phuong phép phan loai da nhan cao hon
0,54%. Két qua thu dugc tir mé hinh PHOBERT theo phuong phép phan
loai nhi phan 1a 81,48% thap hon 5,17% so v&i phuwong phap phan loai da
nhan (86,65%).

- SVM 6n dinh cho ca hai phwong phap déu trén 87%. Véi cac md hinh
dung BERT thi phan loai da nhan t6t hon binary. Cé thé mang no-ron nay
da phirc tap dé né mé hinh hoa dwgc van dé& hoc da nhan nén né tét hon
trong treong hop da nhan.

3.6 Két luan chwong
Chuong nay di trinh bay duoc cach thiét 1ap thyc nghiém, mé ta dugce cac mod
hinh thuc nghiém, giéi thiéu dugc cac cong cu thuc nghiém, dua ra két qua va phan

tich danh gia dugc két qua thuc nghiém.
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KET LUAN

Phan loai cau hoi tiéng Viét khong con 1a mot van dé méi, nhung phan loai
cau hoi phap quy tiéng Viét 1a mot nghién citu mdi ma hién nay it c6 nghién ctu

vé van dé nay.

Khac voi phan loai cau hoi thong thuong, cau hoi phap quy cé dic diém y hoi
c¢6 thé lién quan dén mot hoac nhiéu diéu luat. Thong thuong, cau hoi chi phan theo
mot nhin nhat dinh, nhung véi cau hoi phap quy thi mot cau hoi ¢ thé c6 mot hoic
nhiéu hon mot nhan do ¥ hoi cia cu hoi cé lién quan dén nhiéu diéu luat khac nhau
ma khong thé ghép chung lam mot. Vi vay viéc giai quyét bai toan phan loai cau hoi
phap quy tiéng Viét co phan phiic tap hon phan loai cau hoi théng thuong. Tir viéc giai
quyét bai toan nay gitp gop phan dem lai sy thuan tién cho nguoi dung trong viéc thu

thap va tim kiém thong tin vé phap luat.

Nhin chung, luan van da dat duoc:

- Nghién ctru cho bai toan phan loai cau héi phap quy Tiéng Viét 1a bai toan
con it dugc nghién cau.

- Xay dung duoc bo dit liéu cho bai toan.

- Nghién ctru nay chi 1 nghién ctru ban dau c6 thé dong gop bo dir lidu cho céac
nghién ctu tiép theo.

- Nghién ctiru mot sé6 phuong phap phan loai dua trén hoc may sir dung mé hinh
BERT la mot md hinh huan luyén sin ma hién tai dang dat két qua phuwong phap hién
dai trong xtr Iy ngén ngit ty nhién.

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

Vé huéng phat trién twong lai, luan van s& tién hanh phat trién mot tap dir lidu
cau hoi phap quy tiéng Viét I6n hon va nghién ctu sir dung thém nhiéu phuong phap,
g6p phan cai thién tot hon kha nang phan loai. Ngoai ra luan van s& nghién ctru va thir
nghiém véi mot s6 moé hinh khac dé tim ra moé hinh phu hop nhét véi bai toan phan

loai cau hoi phap quy tiéng Viet.



