HOC VIEN CONG NGHE BUU CHINH VIEN THONG

‘F}IT

NGUYEN DIEU LINH

PHAN LOAI CAU HOI PHAP QUY TIENG VIET
SU DUNG MO HINH BERT

LUAN VAN THAC ST KY THUAT
(Theo dinh hwong vng dung)

HA NOI - 2021



http://ptit.edu.vn/Default.

HOC VIEN CONG NGHE BUU CHINH VIEN THONG

‘FpnT

NGUYEN DIEU LINH

PHAN LOAI CAU HOI PHAP QUY TIENG VIET
SU DUNG MO HINH BERT

Chuyén nganh : Khoa hgc may tinh

M3 sb - 8.48.01.01

LUAN VAN THAC SI KY THUAT
(Theo dinh hwong rng dung)

NGUOI HUONG DAN KHOA HOQC:
PGS. TS. NGO XUAN BACH

HA NOI - 2021



http://ptit.edu.vn/Default.

LOI CAM POAN

T6i xin cam doan day 1a cong trinh nghién ctru cia ban than. Céc sé liéu, két
qua trinh bay trong luan vin 1a trung thuc va chua timg duoc ai cong bd trong bat
Ky cong trinh nao trudc day.

Tac gia

Nguyén Diéu Linh



LOI CAM ON

Em xin chan thanh cam on PGS.TS.Ng6 Xuan Bach, b0 mon Khoa hoc may
tinh, Khoa Céng nghé thong tin da tan tinh chi day va huéng dan cho em trong viéc
lya chon dé tai, thuc hién dé tai va viét bao céo luan vin, giap cho em c6 thé hoan
thanh tot luan van nay.

Em xin chan thanh cam on céc thiy c6 gido Khoa Cong nghé théng tin 1a
nhitng ngudi giang day em, dic biét cac thay co trong khoa Sau dai hoc di tan tinh
day dd va chi bao em trong suét 2 nam hoc .

Em xin chan thanh cdm on em Nguyén Thi Minh Phuong d3 tham gia xay
dung kho ngir liéu cho bai toan.

Cubi cing em xin cam on gia dinh, ban b¢, nhitng nguoi da luén bén canh
dong vién em nhitng lac kho khin va giap d& em trong sudt thoi gian hoc tap va
nghién ciru, tao moi diéu kién tét nhat cho em dé c6 thé hoan thanh tét luan van cua
minh.

Mic du di cd gang hoan thanh nghién ctiu trong pham vi va kha niang cho
phép nhung chic chan s& khong tranh khoi nhiing thiéu sot. Em kinh mong nhan

duoc sy thong cam cua thiy co va cac ban.

Em xin chan thanh cam on!

Ha Noi, 12/2020

Nguyén Diéu Linh



MUC LUC
LOT CAM DOAN ....ooomiiiiicietees ettt i
LOT CAM ON ....oooiiimieimeeisessssess s i
IMIUC LIUC ..ttt ettt et e bttt e nb e snbeesane e ii
DANH MUC CAC THUAT NGU, CHU VIET TAT .ooviiieeieeeeeeeeeeee e, v
DANH MUC HINH VE ......ooiiiiiiiiieeeceeeee e assas s, vi
DANH MUC BANG BIEU .....ccooovouiiriiineieeieeissssssssss s Vii
MO DAU ..o 1
CHUONG 1: BAI TOAN PHAN LOAI CAU HOI ........c.coovveeeeiernreneeeeeren, 4
1.1 Gidi thi¢u bai toan phan 10ai AU NOI...........occooiriiiiiie e 4
1.2 Pic diém dir liéu cAu hoi PRAP QUY.......ovovveeeeeeeeeeeeee e seenenes 5
1.3 Mot SO nghien et T8N qUAN ...........covevevieceeeceeeeeeeee e eaes e seeneees 6
1.3.1 Mgt 6 nghién civu cho phan 10gi @a RRGN........................oooeveeeeeeeeeeeeeerrreseseenrenens 6
1.3.2 Mgt 6 nghién civu cho phin logi cdu héi tieNg Vigh ...........cc.coeeveeeeeeeeeersesesrnrens 7
1.4 Cac phuwong phap phan 102i CAu ROi..........ccooceviiiiiiiic e 8
1.41  Phwong phdp hoc may trupen thoNG ...........ccoeeeeveeeeeeeeeeeeeeeeeeeeesesees s es e 9
142 Phwong phdp stz QUNG MANRZ HO-TON .....c.coeriiririirieieieieiteiesiesie sttt ee e se e e 11
1.5 KELIUAN CAIOMEG ... en s s e es s 16
CHUONG 2: PHAN LOAI CAU HOI PHAP QUY TIENG VIET SU DUNG
MO HINH BERT ...ttt 17
2.1 Bai toan phén loai da nhin cAu h6i tiéNg Vbt ............coocoviviviviieeeeeeeeeeeee s 17
2.2 Giai phap cho bai toan phan loai da nhan ...............cccoovevieiiiiecin e, 18
2.2.1  Gidi phap theo phin logi NNE PRGN ...............ocuoeeeeieeeiiieeeceee s 19
2.2.2  Gidi phap theo phin logi da BRGAN ...................oceeeieeeiiiieieiceeeese e 21
2.3 MOt SO MO MINN MOC SAU ... 24
2.3.1 M5 hinh mang no-ron héi quy (RNN - Recurrent Neural Network)..............cc.......... 24
2.3.2 Mo hinh mang no-ron tich chap (Convolutional Neural Network — CNN) ................ 27
2.4 Gioi thiéu phuong phap BERT ... e 31
2.5 Mo hinh phén loai ciu héi phap quy tiéng Viét sit dung md hinh BERT ..................... 33

251 BIBU QIH @AU VAO ..o e et et e et e e e e e e e e e e e e e s s s s s e eeeens 33



2.5.2 M6 Minh BUAN TUYEN ...ttt 35

2.6 KELIUAN CRWOMIG ...ttt s s saenansaens 37
CHUONG 3: THUC NGHIEM DPANH GIA .........c.ccooovviiieiieeeeeeeeeseeee s 38
3.1 XAy dung KNO NG T U ....c.coviieiiiiieeeee e 38
301 THUTNAD QI U .o eseee s eeee e 39
35 7 T IV OO OO 39
313 GAN NMNAN ...ttt e s 39
3.1.4  Thong Ké KRo NI HEU.........c.coeeveeeeeeeeeeeceeeeeeeee e nessesnens 42

3.2 THIEL AP thUC NGNIBM ...t enes 45
3.3 COng cu thwC NGNIIM ..o 45
3.4 Cacmo hinh thuC NGNIEM .......ooiiiiiiie e 46
3.5 KEt QUA tRIC NGNIBM........oveeeceeeeeeeeeeeeeee e 47
3.5.1 Phan 1o@i DINATY ......ccoooviiiiiiieeeee ettt 47
3.5.2 Phan 10oai da NRAN..........ccooiiiiiiiie e 53

3.6 KELIUAN CRWOMIG ..o 61
KKET LUAN ..ottt ses st s st 62

TALILIEU THAM KHAO ..ottt 63



DANH MUC CAC THUAT NGU, CHU VIET TAT

Viét tit Tiéng Anh Tiéng Viét
Bidirectional Encoder Representations | Biéu dién ma héa hai chiéu tir

BERT from Transformers Transformer
CNN Convolutional Neural Network Mang no-ron tich chap
GRU Gated Recurrent Units Cong tai Unit
LSTM Long-Short Term Memory Mang bo nh¢ dai-ngan
MLM Masked language modeling Mo hinh ngon ngir bi che
RNN Recurrent Neural Network Mang no-ron hoi quy
SRM Structural Risk Minimization Cuc tiéu hoa rui ro co cau tric
SVM Support Vector machine May vector ho tro




Vi

DANH MUC HINH VE

Hinh 1-1 M5 hinh giai doan hUaN TUYEN .........coveeeeeeeeeeeeeee e 9
Hinh 1-2 MO hinh giai doan phan 1oP .......cccceoviiiiiiiie e 10
Hinh 1-3 Siéu phang phan chia dit liéu hoc thanh 2 16p (+) va (-) véi khoang cach

bién 13 16n nhat. Cac bién gan nhét (diém duoc khoanh tron) 1a cac

SUPPOIT VECIOT ...ttt 11
Hinh 1-4 M5 hinh giai doan huan luyén sir dung mang no-ron.........c..ccceeeeevereenee. 12
Hinh 1-5 MO hinh giai doan phan 16p St dung mang no-ron. ..........cccceeveeereereeenne 12
Hinh 1-6 Té bao trang thai LSTM gidng nhu mot bang chuyén .........cccoceveveneee. 13
Hinh 1-7 LSTM TOCUS T ..oiiiiiiiic e 14
Hinh 1-8 LSTM OCUS | ..covoiiiiiii s 14
Hinh 1-9 LSTM FOCUS C ...vovviiiiiiiiiiiieeee e 15
Hinh 1-10 LSTM fOCUS O ...coviiiiiiiiicii s 15
Hinh 2-1 MO0 hinh giai phap phan loai theo phan loai nhi phan .............cccceeenene 19
Hinh 2-2 MO hinh giai phap phan loai theo phén loai da nhan.............ccccoeeneee. 22
Hinh 2-3 M5 hinh mdt Mang no-ron NGi QUY.........ccoverereereeeveeiresseressesessessenessenean, 25
Hinh 2-4 Vanilla RNN, LSTM, GRU .....ccccooiiiiiiieieceec e 26

Hinh 2-5 Céc budc cua bai toan phan loai van ban sir dung mang no-ron RNN. ..27

Hinh 2-6 Bén trai: Mang no-ron ba l6p thong thuéng. Bén phai: Mot CNN sap xép

theo no-ron ciia N6 theo ba ChiGU ..........cvveevcerveeeeieeeeeeeeee s 28
Hinh 2-7 Kién triic mé hinh CNN dung trong phan loai van ban..............c..cc....... 30
Hinh 2-8 Kién tric ctia mo hinh BERT .......ovviviiiicieeieceseeeee s, 33
Hinh 2-9 M0 hinh dai dién dau vao ctiad BERT ..o, 34
Hinh 2-10 M6 hinh huén luyén phén loai da nhan sir dung md hinh Bert................ 35
Hinh 3-1 MO0 hinh xay dung Kho ngit lIGU. .....ccoeiiiiiii 38
Hinh 3-2 Biéu d6 két qua thyc nghiém phan loai binary cia 3 mé hinh. ................. 48

Hinh 3-3 Biéu d6 két qua thuc nghiém phén loai da nhin cta 3 mé hinh................ 54



Bang 3-1
Bang 3-2
Bang 3-3
Bang 3-4
Bang 3-5
Bang 3-6
Bang 3-7
Bang 3-8
Bang 3-9

Vil

DANH MUC BANG BIEU

Bang nhan va vi dU ...cccoiiiiiii 39
Thdng ké tan suat cac nhan trong kho ngit 8U.......ccoveeveeveevererrinennne, 43
Théng ké cau hoi theo IUong NhaAN ........cc.cvieeeeeeeeeeeeee e, 44
Két qua thyc nghiém phan loai binary cta 3 mé hinh.......c..cccccevveeeneee. 48
Két qua thyc nghiém phan loai binary sir dung mé hinh SVM.............. 48
Két qua thuc nghiém phan loai binary sir dung mé hinh BERT ............. 50
Két qua thuc nghiém phan loai binary sir dung mé hinh PHOBERT .....52
Bang két qua thuc nghiém phén loai da nhin ctia 3 mo hinh.................. 54
Bang két qua thuc nghiém cac nhin phan loai da nhin st dung mo

hINh SVML.. e 56

Bang 3-10 Bang két qua thuc nghiém cac nhin phan loai da nhan sir dung mo

hinh BERT ... o7



MO PAU

Ngay nay cong nghé thong tin phat trién manh mé&, hau nhu di xam nhap
toan bo cac linh vuc doi song x3 hoi. X4 hoi ngay cang phat trién thi nhu cau ap
dung cac tién bo cua cong nghé thong tin vao cudc séng ngay cang cao dé giai quyét
nhitng van dé& phac tap nhu y té, gidgo duc, phap luat. V6i nhu cau trao doi va tim
kiém thong tin cua con ngudi ngdy cang cao, thong tin tran ngap trén moi phuwong
tién truyén thong, dac biét 1a su phat trién rong rai cia mang Internet, hang ngay con
ngudi phai xir Iy mot lugng thong tin khong 16. Nhitng hoi dap cua ngudi ding dudi
dang truy van s& duoc tim Kiém va tra vé mot cach ngan gon, suc tich, chinh xac nhat
nhitng gi ma ho mong muén. Vi vay, hé théng hoi dap tu dong ra doi nham dap tng
nhu cau nay.

Hé thdng hoi-dap tu dong 1a hé thong duoc xdy dung nham muc dich thyc
hién viéc tim kiém tu dong cau tra 161 tir mot tap 16n cac tai liéu cho cau hoi dau vao
mot cach chinh xac. Hé théng hoi-dap tu dong lién quan dén 3 linh vyc 16n 1a xu 1y
ngdn ngit ty nhién (Natural Language Processing), tim kiém thong tin (Information
Retrieval) va rut trich thong tin (Information Extraction).

Phan loai cau hoi 14 pha dau tién trong kién tric chung cia mot hé théng hoi
dap, c6 nhiém vu tim ra cac thong tin can thiét lam dau vao cho qua trinh xr 1y cta
cac pha sau (trich chon tai liéu, trich xudt cau tra 101, v.v). Vi viy phén loai cdu hoi
1a mot budc quan trong trong hé théng hoi dap, anh hudng tryc tiép dén hoat dong
ctia toan bo hé thong. Néu phan loai cdu hoi khong tot thi sé khong thé tim ra duoc
cau tra loi.

Vin ban phap quy 1a van ban c6 cac quy pham phap luat do cac co quan quan
1y nha nudc, & trung wong, co quan quyén luc nha nudc, co quan quan 1y nha nuéc &
dia phuong ban hanh theo tham quyén 1ap quy caa minh. Van ban phap quy c6 vai
trd quan trong trong cudc séng. Mudn hoi dap mot van dé phéap luét can phai tra cau
tim kiém rat nhiéu tai liéu van ban phap luat lién quan. Vi vy, dé gitp cho viéc rat
ngan thoi gian tim kiém thi can phan loai cau hoi phap quy theo cac linh vuc phap

luat.



Phan loai da nhan 1a phan loai vin ban, trong d6 mdi vin ban c6 thé thuoc
mot s6 chi dé duoc xac dinh trude ciing mot lac. Mot cau hoi phap quy thong
thudng c6 thé s& lién quan dén nhiéu loai linh vuc phap luat. Viéc phan loai cau hoi
phap quy tiéng Viét dit ra 1a mdi cau hoi co thé thuoc mot sé linh vie. Vi vay, bai
toan phan 10ai cdu hoi phap quy tiéng Viét 1a bai toan phan loai da nhdn cu hoi
phap quy tiéng Viét.

Céc phuong phap pho bién hién nay co rat nhiéu phuong phap va cach tiép
can dé giai quyét bai toan phén loai ciu héi. Gan day c6 nhiéu phwong phap hoc sau
str dung mang no-ron pho bién nhu mang no-ron nhan chap (Convolutional Neural
Network — CNN), mang no-ron héi quy (Recurrent Neural Network —RNN) cung
cac bién thé ciia nd nhuw LSTM (Long-Short Term Memory) va mé hinh BERT.

Mang no-ron ¢6 wu diém 1a c6 thé tu dong trich chon duoc nhitng thong tin
can thiét va hoc dugc ngit nghia tir dit liéu. Thong thudng cac md hinh truyén thong
phai trich chon dac trung mot cach thi cong, mang no-ron sé thuc hién tu dong
chon ra céc dic trung can thiét. Piéu nay gitp viéc chon dugc cac dic trung tét hon
va dua ra dugc két qua tét hon.

M0 hinh BERT ban chat 1a mot dang mé hinh huén luyén trudc, tan dung cac
ngudn dit liéu khong c6 nhin dé hoc, sau d6 dung vao cac bai toan khac. M6 hinh
BERT di thanh cong trong viéc cai thién nhitng cong viéc gan day trong viéc tim ra
dai dién cua tir trong khong gian s6 (khong gian ma may tinh c6 thé hiéu dugc)
thong qua nglr canh cua no.

Véi muc dich dua nhirng tién b cong nghé vao phuc vu cho cudc song,
chung t6i xin chon dé tai nghién ctru “Phdn logi cdu héi phdp quy tiéng Viét sir
dung mé hinh BERT”. Phan loai cau hoi phap quy tiéng Viét 1a bai toan phan loai
cau hoi vé phap luat thanh cac linh vuc phap 1y, duoc phan vao mot sé loai vi du
nhu: Cong chtng, Dan su, Hon nhan va gia dinh, Qudc tich Viét Nam, v.v.

Luan van thyc hién mo hinh hoéa bai toan dudi dang mét bai toan phan 16p da
nhan. Trong d6 mdi cau hoi co thé thuoc mot hodc nhidu linh vuc khac nhau. Lun

van thuc hién phan loai cau hoi str dung cach tiép can hoc may giam sat, cu thé 1a st



dung mot s6 méd hinh truyén théng SVM va mé hinh BERT[18, 6]. Két qua thuc
nghiém tét nhat dat duoc khi sir dung mé hinh BERT 13 89,47% (d6 do F1).
Noi dung chinh cua luan van dugc trinh bay trong ba chwong nhu sau:

e Chuong 1: Giéi thiéu bai toan phan loai cAu héi phap quy tiéng Viét :
Trong chwong nay, luan vin giéi thidu bai toan phan loai cau hoi, dic diém
dir liéu cau hoi phap quy, mot s nghién ctu 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 thiéu vé bai toan phan loai da nhan
cau hoi tiéng Viét, gigi thieu mot s6 moé hinh hoc sau, gidi thiéu phuong
phap BERT va trinh bay md hinh phén loai cdu héi phap quy tiéng Viét sir
dung m6 hinh BERT.

e Chuwong 3: Thuc nghiém danh gia : Chuong nay, luan vin trinh bay tong quan
vé kho ngit liéu, cach thu thap, tién xu 1y, xay dung tap nhan va thong ké kho
ngir liéu; sir dung cac thu vién c6 sin cai dat hé thong phan loai cau hoi va ap
dung phuong phap duoc dé xuat & Chuong 2; thuc hién huan luyén hé thong véi
bo dit liéu va tap nhin di xdy dung va tthdng ké va danh gia két qua thuc

nghiém.



CHUONG 1: BAI TOAN PHAN LOAI CAU HOI
Trong chuong 1, luin vin trinh bay céi nhin tong quan vé bai toan phan loai
cau hoi, bao gom gigi thiéu co ban vé bai toan phan loai cau hoi; dic diém cua dir
liéu cdu hoi phap quy; cac nghién ciru lién quan vé phan loai ciu hoi; cic phuong
phap phan loai cau hoi.
1.1 Giéi thi¢u bai toan phan loai ciu héi
Hé théng hoi dap 1a mot hé thong dong vai tro pho bién trong viéc tim kiém
thong tin nhanh chong, chinh xac va hiéu qua. Nhiém vu cta no 1a dua ra cau tra loi
day du va chinh xac Gtng v4i yéu cau mong muén cua ngudi ding va cau tra 1oi dugc
thé hién bang ngén ngit ty nhién. Mot trong cac yéu té dong vai trd quan trong trong
hé thong hoi dap 1a phan loai cau hoi.
Trude khi tim ra dugc cau tra 101 cho cdu hoi, hé théng can phai xac dinh
duoc cau hoi d6 thudc loai ndo, hoi vé cai gi.
Vi du:
o Cau hoi “di la chu tich nwéc Viét Nam nam 20107 1a cau hoi vé
“nguoi” hay cau “Viét Nam co bao nhiéu ngwoi mgc bénh covid-19”
1a cau hoi vé s6 luong.
e Cau hoi “Quy dinh ciia phdp ludt vé nghia vu tai san ciia v chong doi
VGi nguoi thir ba khi ly hén?” 1 cAu hoi Vé “hén nhan va gia dinh”.
Xac dinh duoc loai cau hoi khong chi co thé thu gon pham vi dugc khong gian
tim kiém can tim cau tra 10i, n6 con c6 thé tim kiém chinh xac cau tra loi trong mot
tap 16n cac ung vién tra 10i. Nhu ¢ vi du trén, hé thdng tra 10i c6 thé chi quan tim
dén cac (ng vién 1 tén cac thyuc thé 1a “nguwoi” hay “sé lwong” ma khong can phai
kiém tra toan bo cac doan vin ban dé tim & ddu c6 thé chta cau tra loi hodc khong.
Vi vay, phan loai cau hoi dong vai tro quan trong trong hé théng tra loi tu dong.
Bai toan phan loai cau hoi thuc chit co thé xem 14 bai toan phan 16p. Phan
loai cau hoi 1a viéc gan cac nhan phan loai cho cac cau hoi dyua trén mirc do tuong
tu cta cau hoi d6 so vai cac cau hoi di duge gan nhan trong tap huan luyén. N6 anh

Xa Mot cAu hoi vao mot chu dé& da biét trong mot tap hitu han cac chu dé dua trén



cac dic trung cua ciu hoi. Phan loai cdu hoi[1] nhin dau vao 1a cau hoi duédi dang
ngoén nglr ty nhién cua nguoi dung, dua ra nhan phan loai cho cau hoi d6, xem cau
hoi d6 thuodc loai nao. Viée phan loai cau hoi thudng duoc thé hién bang cach gan
cho cau hoi mot nhin c6 san theo tap nhin 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 chu dé (phan loai) duoc dinh nghia € = {cy,¢,, ..., Cp}.
= Tim cau héi q thuoc chu dé nao?
Vi du: dbi véi tiéng Viét: “Co sé Hoc vién Cong nghé Buu Chinh Vién
Thong & Ha Noi nam ¢ dau?” va tap nhan da co.
e Output:
- Nhan ¢; cua cau hoi g;.
Vi du: Dia diém
C6 rét nhiéu ky thuat hoc may va khai pha dir lidu da dugc 4p dung vao bai
toan phan loai cau hoi nhu: cay quyét dinh (decision tree)[19], Naive Bayes[20], K-
lang giéng gan nhat (KNN)[21], mang noron (neural network)(nhu mang than kinh
tich chap Convolutional Neural Networks (CNNs)[7], mang no-ron hdi quy
Recurrent Neural Network (RNN)[17], v.v), v.v.

1.2 Pic diém dir liéu cau héi phap quy

Vian ban phap quy la van ban c6 cac quy pham phép luat do cac co quan quan
1y nha nudc, & trung wong, co quan quyén lyc nha nude, co quan quan 1y nha nudc &
dia phuong ban hanh theo thAm quyén Iap quy ciia minh. Vin ban phap quy c6 vai tro
quan trong trong cudc séng. Mudn hoi dap mot van dé phép luat can phai tra ciru tim
kiém rat nhiéu tai liéu van ban phap luat lién quan. Vi vay, dé giup cho viéc rat ngan
thoi gian tim kiém thi can phén loai cau hoi phap quy theo cac linh virc phap lut.

Cau hoi phap quy c6 dic diém y hoi co thé lién quan dén mot hoac nhiéu diéu

luat. Thong thudng, cdu hoi chi phan theo mot nhin nhat dinh, nhung véi ciu hoi



phap quy thi mot cau hoi c6 thé c6 mét hodc nhiéu hon mot nhin do ¥ héi cua ciu hoi
¢6 lién quan dén nhiéu diéu luat khac nhau ma khong thé ghép chung 1am mot.

Vi du: cau hoi “Chi phi cho t6 chite cong chirng véi giao dich vé quyén si
dung dat gean lién véi nha 6?7 c¢6 ¥ hoi thudce linh vuce “coéng chimg” va linh vuc
“phi va I¢ phi”.

1.3 M@t s6 nghién ctru lién quan
1.3.1 Mgt sé nghién ciru cho phdn logi da nhén

Nhoém nghién ctu David Vilar, Maria Jose Castro va Emilio Sanchis[17] da
¢6 nghién ctu vé phan loai da nhan sir dung mé hinh da thitc. Ap dung cac quy tac
phan loai da nhan, nhém nghién ctru da xem xét nhiém vu phan loai van ban. Trong
d6, mdi van ban duoc gan mot vecto W chiéu ung Vi sb lugng tu, trong d6 W 1a
kich thudc cua tir vung. Biéu dién nay dugc goi 1a tai cua tir (bag-of-words). Nhom
nghién ctru da sir dung phan loai Naive Bayes trong phan khéi tao mé hinh su kién
da thirc cta nd.

Trong md hinh, ho dua ra gia dinh rang xac suat caa su Kién xay ra (Su Xuat
hién cua tir) doc 1ap véi ngir canh va vi tri cua tir trong van ban ma né xuét hién, va
do d6 cach biéu dién dugc chon 1a phu hop. Ho st dung phuong phép tiép can theo
xac suat tich lily sau bang cach 1am viéc véi xac suat thuc sau dé xir Iy ngudng theo
cach chinh xac. Mot kha ning dé tinh toan xac suat nay theo cach co thé théng ké
duoc sb 1a dua ra mot phép toan t6i da trong quy tic Bayes va sau d6 dua ra mot ham
logarit va mot ham Iity thira cho phép tinh toan cac xac suat mot cach déng tin cay.

Ho thuc nghiém do hiéu qua cac phuwong phap theo thirc tu ting dan d6 kho
cta nhiém vu. Trudc tién, ho xem xét van dé phan loai don nhan don gian, tuc la
chi xem xét cac miu c6 mot nhan 16p duy nhat. Ho nhan duoc ty 18 15i 13 8,56%
trong truong hop nay. Néu ho dua cac mau khong c6 nhin vao dé udce tinh tét hon
cac thong s6 1am min, ho khong nhan duoc bat ky su cai thién nao vé ty I¢ 1i.
Ngoai ty 1& 13i, trong bai toan phan loai da nhidn ho ciing tinh dén d6 do

precision/recall.



Két qua vé phan loai vin ban véi kho ngir liu Reuters-21578 caa ho cho
thiy cach tiép can xac suét tich lily sau thuc hién t6t hon cac bo phan loai nhi phan
duoc sir dung rong rai nhat.

1.3.2 M@t 6 nghién ciru cho phén logi cdu héi tiéng Viét

Hién nay d3 co6 rat nhiéu nghién cttu phan loai cau hoi tiéng Viét va dat duoc
mot s thanh twu nhat dinh. Dién hinh 1a mot s6 cac nghién ctru vé hoc sau dat két
qua kha t6t nhu:

Phén loai cdu hoi khong thanh that[8] dwoc xut ban nim 2019 st dung kién
tric mang no-ron hdi quy Recurrent Neural Network (RNN) nhu mét Long Short-
Term Memory (LSTM) va mot Gated Recurrent Units (GRU). Ho st dung LSTM
trén mot vec-to tir dugce dao tao dé nim bit thong tin ngir nghia va ct phéap. Viéc sir
dung mot vec-to tir duge dao tao trudc cung cap mot sé loi thé. Mot tir twong tur
dugc nhom lai véi nhau. LSTM duoc sir dung dé tranh van dé vanishing gradient
(gradient c6 gia tri nho dan theo tirng 16p khi thuc hién lan truyén nguoc).

Ho da thuc hién nghién cu ctia minh bang 7 budc: Bude 1: Khai thac dir
licu. Budc 2: Mo ta dir liéu. Phan tich dir liéu duoc thuc hién bang cach v& d6 thi va
st dung pandas. Buéc 3: Tién xur 1y dit liéu. Budc 4: Word embedding. Ho thuc
hién embedding layer nhu mét sy két hop hai word embedding dwgc dao tao trudc,
GloVe, paragram, cing véi mang no-ron. GloVe[9] 1a mé hinh song tuyén tinh voi
cac muc tiéu binh phwong nho nhét c6 trong s6. Pao tao mé hinh nay dya trén quan
sat don gian ty 18 cua xac suat xay ra dong tu-tir. Paragram[10] 1a mé hinh thanh
phan. Paragram ma hoa cac chudi tir tiiy ¥ thanh mot vecto nhu Glove. Buéc 5: Thir
nghiém v4i md hinh hoc giam sat. Ho thir nghiém 3 thuat toan hoc giam sat:
Multinomial Naive Bayes, K-nearest, Logistic Regression. Buéc 6: Thiét ké mang
no-ron. Ho str dung RNN dé 1am mo hinh. RNN 1a mot loai mang than kinh trong
d6 dau ra tir budc trude duge dua vao lam dau vao cho budc hién tai. Mang ludi no-
ron ctia ho bao gdm 16p dau vao, 5 16p an va 1 16p dau ra. Lép dau vao bao gdom 65
nut. Lop dau vao nay dugc két ndi véi I6p nhing. Lop nhung nay duogc sir dung dé

tao dai dién vec-to cta cac tir. Trong luong cua lép nhing duoc khai tao bang cach



ghép cac phan nhing cua bén tht ba (GloVe va paragram). Budc 7: Pao tao mang
no-ron. Két qua tét nhat st dung moé hinh RNN cua ho 13 69,13% véi d6 do 1a F1.
Nghién ctru nay cho két qua thuc nghiém khéng qué tét.

Bén canh d6 cling c6 nghién ctru vé phan loai cau hoi chuyén siu sir dung
mang than kinh tich chap Convolutional Neural Networks (CNNs)[11] dugc xuat
ban nim 2017. Y tudng chinh cua ho trong nghién ctru nay 13 mé rong dua trén
cong viéc hién co dé tao ra mot CNN hai 16p d6 1a phan loai cdu hoi thanh cac danh
muc chinh va phu cia chung. Vi d6i sé 1a cac két qua rit nhanh, thay vi tao mot
mang duy nhét cé thé phan loai mot vi du thanh 50 16p, ho tao mang riéng cho mdi
l6p chinh va diéu nay gitp cung cap cho 16p thir cap CNN mot s6 thong tin trude vé
danh muc chinh. Kién trac dugc dé xuat cho mang no-ron tich chap bao gém mot
l6p convolutional dé hoc tim hiéu mot sé bo loc dé dat dugc chiéu cao nhat dinh.

Trong mang nay, ho lay tir bigram dén pent-gram. Piéu nay gitup ho tim hiéu
y dinh ctia cau hoi & mot mire d6 16n hon. Tiép theo, ho da thém mét 16p gop k-max
(Kalchbrenner et al., 2014)[12]. Ho d4 str dung nhom tbi da 2 cho mang cta minh
dé tich iy thém thong tin tir cac bo loc tich chap. Sau d6, ho hop nhat tat ca cac dau
ra gop chung nay dé tao thanh mot 16p dugc két ndi day du. Cac CNN ¢ xu hudng
hoat dong t6t hon khi cac 16p dugc két ndi ddy di hon duoc thém vao cubi trude khi
l6p softmax dau ra [13, 14]. Do d6, ho thém hai 16p véi cac nit an N va N / 2 véi
cac tiép tuyén hyperbol 13 cac ham kich hoat cua ching. Dropout 0,5 da dugc st
dung trong hai I6p nay dé tranh qua mitc trong khi dao tao. Ho dang sir dung hai
tang CNN dé phan loai cac cau hoi & cac cap do khac nhau - chinh va phu. Céc ciu
hoi duoc phan loai thanh cac loai chinh cta ching theo CNN cap 1 dwoc chuyén
dén CNN intier 2 thich hop dé xac dinh danh muc phu cta chung. Nghién ctu cia
ho cho két qua tét nhat véi d6 do Accuracy 1a 90.43% véi cau hoi chinh va 76,52%
V6i cau hoi phu. Nhan thay rang két qua nghién ciru cia ho kha tot.

Hién nay c6 it nghién citu vé phan loai cau hoi phap quy tiéng Viét.

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
dua trén luat va tiép can duya trén hoc may.

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



tay. Cac ludt nay c6 duoc 1a do nghién ciru va dé xuit tir cac chuyén gia. D4i véi cach
tiép can nay, mot loat cac biéu thirc chinh quy (regular expression) dugc tao ra dé so
khép véi cau hoi tir d6 quyét dinh phan loai caa cau hoi va loai cau tra 10i.

Tiép can dua trén hoc may[3] 1a cach tiép can duoc sir dung phé bién rong rii
dé giai quyét bai toan phan loai cau hoi. Cach tiép can nay sé thay thé cac kién thirc
chuyén mén bing mat tap 16n cac ciu hoi duoc gan nhén (tap dit liéu mau). St dung
tap nay, mot bo phan 16p s& duoc huin luyén cé giam sat.

Céch tiép can dua trén hoc may chia 1am hai nhom 14 nhom cac phuong phap
hoc may truyén thdng 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
1a tinh x4c suat Naive Bayes, Maximum Entropy, cay quyét dinh (decision Tree),
lan can (Nearest-Neighbors), May Vector ho tro (Support Vector machine - SVM),
K-nearest neighbors (KNN), v.v. Cach tiép can bang hoc may da giai quyét duoc
cac han ché trong cach tiép can dua trén luit.

1.4.1 Phwong phdp hoc mdy truyén théng

Véi cac phuwong phap hoc may truyén théng nhu SVM, KNN, ciy quyét
dinh, v.v thi qua trinh phan loai dit liéu vin ban (document, cdu) 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 hoi da duoc gan nhan, sau khi xir 1y tap ngit liéu

va ap dung cac thuat toan huan luyén s& cho ra dau ra 1a mot mé hinh

phan loai.
Ngr licu Tién xir ly »| Vector hoa
huan luyén
\ 4
M6 hinh |, Thuattoan | Trich chon
phan loai huan luyén dac trung

Hinh 1-1 M hinh giai doan huin luyén [2]



10

e Giai doan phan I6p: Giai doan phan I6p nhan dau vao 1a ciu hoi cua
ngudi dung dudi dang ngdn ngir ty nhién, sau qua trinh tién xr 1y va ap

dung m6 hinh phén loai s& cho ra nhén phan loai cua ciu hoi dau vao.

Cau hoi Tién xtr ly _,| Vector hoa
Nhancho | Strdungmd |, Trich chon
cau hoi hinh phan loai ddc trung

Hinh 1-2 M6 hinh giai doan phéan lép [2]

< M5 hinh SVM[3]

Giai thuat may vector hd tro SVM ra doi tir Iy thuyét hoc thong ké do Vapnik
va Chervonenkis xay dung nam 1995[4]. Pay la mot giai thuat phan 16p pho bién,
c6 hiéu qua cao va da duoc ap dung nhiéu trong linh vuc khai pha dir liéu va nhan
dang.

Giai thuat SVM thudc nhom giai thuat hoc may co6 giam sat va dugc st dung
trong cc bai toan phan 16p va hoi quy, chii yéu 13 bai toan phan 16p. SVM 1a mot
thuat toan phan loai nhi phan nhan dit liéu dau vao va phan loai chiing thanh hai loai
khac nhau. V&i mot bo cac di lieu huan luyén thuoc hai loai cho trudc, thuat toan
huan luyén SVM xay dung mot mo hinh SVM dé phan loai cac dir lidu khac vao hai
thé loai do.

Phuong phap nay thuc hién phan I6p dua trén nguyén ly Cuc tiéu hoa rai ro
¢ cau traic SRM (Structural Risk Minimization) [5], duoc xem la mot trong cac
phuong phép phéan I6p giam sat khong tham sé tinh vi. Cac ham cong cu ciia SVM
cho phép tao khong gian chuyén doi dé xay dung mat phang phan 16p dé phan chia
céc 10p ra thanh cac phan riéng biét.

SVM cho trugc mét tap dix liéu huan luyén bao gom dit liéu cung véi nhan
cua chiing thudc cac 16p cho trudc, duoc biéu dién trong khong gian vector, trong d6

mdi dir liéu 1a mot diém, phuong phap nay tim ra mot siéu phang quyét dinh tét nhat
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c6 thé chia cac diém trén khong gian nay thanh hai 16p riéng biét twong ung 1a 16p
(+) va 16p (-). Chat luong cua siéu phing dugc quyét dinh bai khoang cach (goi 1a
bién hay 18) cua diém dir liéu gan nhat caa mdi 16p dén mat phiang nay. Khi do,
khoang cach bién cang I6n thi mat phang quyét dinh cang tdt, dong thoi viéc phan
loai cang chinh xac.

Trong nhiéu truong hop, khong thé phan chia cac 16p dit liéu mot cach tuyén
tinh trong mot khong gian ban dau duoc diung dé mo ta mot van dé. Vi vay, nhiéu
khi can phai anh xa cac diém dit liéu trong khong gian ban dau vao mot khong gian
méi nhiéu chiéu hon, dé viéc phan tach ching tro nén dé dang hon trong khong gian
moi.

Muc dich cua phuong phap SVM la tim dugc khoang cach bién I6n nhat, diéu

nay dugc minh hoa nhu sau:

Hinh 1-3 Siéu phing phén chia dix liéu hoc thanh 2 16p (+) va (-) véi khoang cach bién
1 16n nhat. Cac bién gin nhat (diém dwoc khoanh tron) 1a cac Support Vector[5]
Pay 1a md hinh manh va chinh xac nhat trong mot s6 cac mé hinh ndi tiéng
vé phan 16p dix ligu.
1.4.2 Phwong phdp sir 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 gdm hai giai doan:
e Giai doan huan luyén: Giai doan huan luyén nhan dau vao 1a tap ng liéu
huan luyén gom cac cau hoi da dwoc gan nhin, sau khi biéu dién dir liéu

va dua vao mang no-ron s& cho ra dau ra 1a mot mo hinh phan loai.
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huan luyén dit liéu
A
Mo hinh
phan loal

Hinh 1-4 Mé hinh giai doan huén luyén sit dung mang no-ron.
e Giai doan phan 16p: Giai doan phan I6p nhan dau vao 1a cau hoi cua
ngudi dung dudi dang ngdn ngit tu nhién, sau qué trinh biéu dién dit liéu

va ap dung mo hinh phan loai s& cho ra nhan phan loai cua ciu hoi dau

Vao.
Cau hoi N Biéu dién Str dung mo
| diliéu hinh phan loai
\4
Nhan cho
cau hoi

Hinh 1-5 M6 hinh giai doan phan l6p sit dung mang no-ron.
< M hinh LSTM[22]

LSTM (Long short term memory) 1a m6 hinh c¢6 kha nang hoc cac phu thugc
dai han tac 1a c6 kha nang ghi nhé thong tin qué khir va trong khi du doan cac gia
tri tuong lai. LSTM duoc gidi thi¢u boi Hochreiter & Schmidhuber (1997), va sau
d6 da duoc cai tién va pho bién rong rai. Mo hinh nay tuong thich véi nhiéu bai
toan, vi vay n6 duoc st dung rong rai trong nhiéu nganh lién quan.

LSTM duogc thiét ké dé giai quyét dugc van dé phu thudc xa (long-term
dependency). Viéc ghi nhé théng tin trong sudt thoi gian dai 1a dic tinh mac dinh
cua chiing, chir ta khong can phai huan luyén né dé c6 thé nhé duoc. Tuc 1a ngay noi

tai ciia né da c6 thé ghi nhd duoc ma khong can bat ki can thiép nao.
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Chia khoa cua LSTM la trang thai t& bao (cell state) - chinh dwdng nam
ngang C,_, dén C, phia trén cua so dd hinh v&, ndé nhu mot dang bang chuyén.
Trang thai té bao sir dung dé luu trit va lan truyén cac thong tin ¢ ich trong mang,

no twong tu nhu mot bo nhd cuc bd cua mang.

' C

®
®
v

Hinh 1-6 Té bao trang thai LSTM giong nhwr mt biing chuyén [22]

Mau chét cua LSTM 1a trang thai 6, duong ngang chay doc theo dinh cua so
d6. Trang thai té bao gidng nhu mot bang chuyén. N6 chay thang qua toan bo chudi,
chi mot vai twong tac tuyén tinh nhé dugc thuc hién. Piéu nay 1am cho thong tin it
¢6 kha nang thay doi trong subt qua trinh lan truyeén.

Cong 1a mot cach dé cho thong tin di qua. Mot LSTM c¢6 3 cong dé bao vé va
diéu khién trang thai té bao. Mdi cong gom maot 16p mang sigmoid va mot toan tir
nhan. Sigmoid c6 dau ra 1a 0 va 1, thé hién bao nhiéu thong tin s& duoc dua qua
cong.

Budc dau tién trong mo hinh LSTM 1a viéc quyét dinh thong tin nao s& dugc
dua dén trang thai té bao thong qua cong. Qua trinh nay dwogc thuc hién théng qua
mét 16p sigmoid goi 1a "ép cong chan” - cong chan véi 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 gitr thong tin", 0 tuong duong véi "x6a thong tin".
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ft =0 Wy -lhi—1, 2] + by)

Hinh 1-7 LSTM focus f [22]
Budc tiép theo 1 x4c dinh loai thong tin méi nao can duge luu lai trong cell
state. Ta c¢6 hai phan. Mot 1a single sigmoid layer duoc goi 1a “input gate layer”
quyét dinh céc gia tri nao can duoc cap nhat. Tiép theo, mot tanh layer tao ra mot

vector véi gia tri méi c6 thé dua vao cell state, C, dugc thém vao trong 6 trang théi.

. it =0 (Wi-lhi—1, 2] + b;)
ét Ztanh(W(;-[ht_h:I:t] + bc)

hi—1

Hinh 1-8 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 cti C,_, vao cell state méi C;. Tai budc nay thuc hién
nhan trang thai cii v6i f;, dé can nhd hoic quén di nhiing gi trudc d6 hay khong.
Sau d6, bo sung i, * C,. Pay la gia tri tng vién mai, co gidn (scale) sb luong gia tri
ma ta mudn cap nhat cho mai state.
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s Cy= fi % Cooy + iy % Cy

Hinh 1-9 LSTM focus c [22].

Cubi cung, can quyét dinh xem thong tin output 13 gi. Output nay can duya trén
trang thai cua cell state, nhung s& 1a gia tri duoc loc bot mot sé thong tin. Pau tién,
chay qua mét 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 mot function tanh gia tri
khoang [-1, 1] va nhan v&i mot output sigmoid gate, dé giir lai nhitng phan ta mudn

output ra ngoai.

Y\
@g‘ or =0 (W, [hi—1, 2] + bo)
he [0 | " hy = o, * tanh (C})

< M hinh BERT[23]

Hinh 1-10 LSTM focus o [22]

BERT (Bidirectional Encoder Representations from Transformers) dugc hiéu
la mdt mo hinh hoc trudc hay con goi la pre-train model, hoc cac vector dai dién
theo ngir canh hai chiéu cua tr, duoc str dung dé chuyén sang cac bai toan khac
trong linh vyc Xt 1y ngén ngit 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 c6 thé hiéu duoc) thong qua ngit canh cua né.
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Cac k¥ thuat quen thudc phd bién nhu Word2vec, FastText hay Glove ciing
tim ra dai dién cua tur thong qua nglr canh chung cua chung. Tuy nhién, nhitng ngir
canh cua cac k¥ thuat nay la da dang trong dir liéu tu nhién. Vi du cac tir nhu "con
chudt" ¢ ngir nghia khac nhau & cac ngit canh khac nhau nhu "Con chudt may tinh
nay that dep!" va "con chudt nay to that." Trong khi cac mé hinh nhu Word2vec,
fastText tim ra 1 vector dai dién cho mdi tir dua trén 1 tap ngir liéu 16n nén khong
thé hién duoc su da dang cua ngit canh. Viéc biéu dién mdi tir dua trén cac tir khac
trong ciu thanh mot dai dién s& mang lai két qua ¥ nghia rat nhiéu. Nhu trong vi du
trén, ¥ nghia cua tir “con chudt” s& duoc biéu dién cu thé dua vao céac tir phia trudc
hoic sau né trong cau. Néu dai dién cua tir "con chudt” duoc xay dung dua trén
nhitng ngir canh cu thé nay thi s& c6 duogc biéu dién tét hon.

Mo hinh BERT d4 tao cac biéu dién theo ngir canh dya trén cac tir truéc va
sau d6 dé dan dén mot mo hinh ngdn ngit véi ngit nghia phong pha hon. Diéu nay
cho thiy mé hinh BERT mé rong kha ning cua cic phuong phap trude day.

Cac mo hinh ngon ngit dya trén LSTM (Long Short Term Memory) hai
chiéu dao tao mot mé hinh ngdn ngi tiéu chuan tir trai sang phai va ciing dao tao
mot mo hinh ngon ngir tir phai sang trai (dao nguoc) du doan cac tu trude, cac tu
tiép theo. Su khac biét quan trong 1a khong LSTM nao dua ca hai mi thong bao
trude va sau vao tai khoan cung mot ltc.

Vi vay, luan vin chon mé hinh BERT dé thuc hién nghién ctu lan nay.

1.5 Két luan chuong

Chuong nay da gidi thiéu tong quan bai toan phan loai cau hoi, néu bat dugc

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

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

Trong chuong nay, luan van gidi thiéu bai toan phan loai da nhan cau hoi
tiéng Viét, gisi thidu mot s6 mo hinh hoc sau, giéi thiéu phuong phap BERT va
trinh bay mé hinh phan loai cau hoi phap quy tiéng Viét sir dung mé hinh BERT.
2.1 Bai toan phan loai da nhiin ciu héi tiéng Viét

Phén loai da nhin (Multi label classification) dd thu hut nhiéu sy chd ¥, nhd
tinh hitu dung va tinh toan dién cta né trong cac tng dung thé gidi thuc, trong do
cac dbi twong co thé duge dic trung boi nhiéu hon mot nhan nhu trong cach tiép
can truyén thong.

Phén loai da nhan[15] 13 nhiém vu gan mdi ca thé trong sé cac ca thé da cho
vao mot tap hop cac 16p duoc xac dinh trude, trong mot mién ma mot ca thé co thé
d6ng thoi thuoc mot s6 16p. Phan loai da nhin ngdy cang nhan dugc su cha y va da
xuat hién pho bién trong nhiéu linh vuc ung dung nhu phan loai web, dé xuat the,
du doan chirc ning gen, chan doan y té va 1ap chi muc video (Elisseeff & Weston,
2001; Rousu, Saunders, Szedmak, & Shawe-Taylor, 2006 ; Silla & Freitas, 2011;
Trohidis, Tsoumakas, Kalliris, & VIahavas, 2008: Tsoumakas, Katakis, &
Vlahavas, 2010; Zhang & Zhou, 2007).

Bai toan phan loai da nhan 1a bai todn phan loai ma muc tiéu cho mot mau
suy nhat tir tap dit liéu 1 danh sach n nhan nhi phén riéng biét.

Trong phan loai nhiéu 16p, mdi mau dugc gan cho mot va chi mot nhan, tic
mdi mau chi ¢ thé thuoc mot trong cac 16p C. Trong truong hop da nhan, mdi mau
c6 thé thuoc mot hoac nhiéu loai.

Bai toan phén loai cau hoi da nhin c¢6 thé dugc mé ta nhu sau:

e Input:

- Cho trudc mot cau hoi tiéng Viét Q.
- Tap céc nhan (phan loai) dugc dinh nghia C = {cy, ¢,, ..., ¢, }-

=>» Tim Q thudc nhiing nhan nao?
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Vi du: Cau hoi “Hé so dang ky thay doi tén ciia bén nhdn thé chap?” va tap
nhan {“Céng ching”, ”Dan sy”, ”T6 chirc chinh phu”, ”Bao hiém”, ”Cu
tra”, “Nuoi con nu6i”, “Thi hanh an”, “Quan ly, sir dung”, “H6n nhan va gia
dinh”, “Quéc tich Viét Nam”, “Dau tu”, “Ban hanh van ban quy pham phap

99 ¢ 99 ¢

luat”, “Bao vé mdi trudng”, “Xay dung”, “Té chirc co quan, chinh quyén”,
“T6 tung”, “Cong dan”, “Québc phong”, “Hinh su”, “Giao thong dudng bo”,
“Thué”, ”Pit dai”, ”Pau gia tai san”, ’Phong, chéng ma tuy”, ”Can b0, cong
chuc, vién chuc”, ”Khiéu nai, té cao”, ”Kinh t&”, "Xt 1y vi pham hanh
chinh”, ”Phi va 1¢ phi”, ”Lao dong”, ”"Nha 6™, "Ly lich tu phap”, "Trach
nhiém boi thuong cia Nha nuéc”, ”Giam dinh tu phap”’}

e OQOutput:

- Tap nhan {c;} cia cau hoi Q.
Vi du: Cau héi ¢ input phia trén c¢6 nhan 13: {Dan su, Dat dai}.

Céch tiép can phd bién dé phan loai da nhan dya trén viéc chuyén d6i bai

toan thanh mot hoac nhiéu cach phan loai don nhan. Phuong phap bién d6i don gian

nhat 13 lién quan nhi phan bao gdm céc bd phan loai khac nhau cho cac nhin khac

nhau. Noi cach khac, bai toan ban dau dugc Chuyén thanh n phan loai don nhan hai

l6p, trong d6 n 13 s6 nhan c6 thé co. Mot trong nhitng nhugce diém 16n cua phan loai

nhi phan 14 n6 co thé loai trir sy phu thudc giira cac nhan.

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

I6p. Pau vao la cau hoi, dau ra l1a cac nhan thudc vao tap nhan da co.

C6 hai cach giai quyét cho bai toan phan loai da nhin do 1a:

e Xay dyung nhiéu bo phan loai nhi phan. Mdi budc mét nhan thi c6 mot
bo phén loai nhi phan va kiém tra Yes/No n6 c6 thudc vao 16p diy
khong.

e Xay dung bd phan loai da nhan.
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2.2.1 Gidi phap theo phdn loai nhi phin

Luan van xay dung 34 bo phan loai nhi phan. Muc dich cua bd phan loai nhi

phan 13 xac dinh xem cau hoéi d6 c6 chira nhan thudc loai d6 hay khong. Moi bo

phan loai nhi phan c6 mot nhan. Can xac dinh nhin cho mot cau hoi méi thi luan

van cho chay qua 34 bg phan loai. Cai nao tra l61 Yes thi nd la nhan cho cau hoi do.

Yes/No

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

Nhan 1
Input Nhan 2
Nhan 34
Vi du:

Yes/No

Tong hop

\ 4

Tap nhan

Yes/No

e Cau hoi: “Tra lai xe 6 16 vi pham giao théng gdy chét ngieoi cho chii so

hitu khi nao?”

e T6ng hop phan loai nhi phan cua cau hoi sau khi chay qua 34 bo phan

loai nhu sau:

Cong chung 0
Dan su 0
T6 chtrc chinh phu 0
Bao hiém 0
Cu tra 0
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Nuod1 con nuoi

Thi hanh an

Quan ly, str dung

Hon nhan va gia dinh

Quéc tich Viét Nam

DPau tu

Ban hanh van ban quy pham phap luat

Bao vé moi truong

Xay dung

T6 chiic co quan, chinh quyén

T tung

Cong dan

Qudc phong

Hinh su

Giao thong duong bo

Thué

Dat dai

DPau gia tai san

Phong, chong ma tay
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Cén b9, cong chuc, vién chirc 0
Khiéu nai, to cdo 0
Kinh té 0
Xt ly vi pham hanh chinh 0
Phi va 1¢ phi 0
Lao dong 0
Nha & 0
Ly lich tu phap 0
Trach nhiém boi thuong ciia Nha nuéc 0
Gidm dinh tu phap 0

=> Cau héi c6 nhan 1 {To tung, Hinh su}.
2.2.2 Gidi phdp theo phdn logi da nhan
Luén vin xay dung bo phan 16p 34 nhan. Dé x4c dinh nhan cho mét cau hoi
méi thi luén van cho chay mét lan phan 16p ldy x4c sudt rdi so sanh cac xac suat do
Vv6i ngudng (chon ngudng 14 0.5). Lp nao ¢ xac suat 16n hon hoac bang ngudng
thi n6 14 nhin cho cau hoi d6. Néu trong trudng hop céac 16p déu c6 xac suit nho
hon ngudng thi coi d6 1a bai toan phan loai da 16p, chon 16p c¢6 xac suat 16n nhat 1a

nhan cua cau hoi do.
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Xac suat nhan 1

Input | ,| BO phan loai Xéc sut nhan 2 Téng hop || Tap nhin
| Xac suat nhan 34
Hinh 2-2 M6 hinh gidi phap phan loai theo phéin loai da nhan
Vi du:
e Cau hoi: “Trd lai xe 6 16 vi pham giao thong gay chét nguoi cho chi
so hitu khi nao?”
e Xac suat cac nhén cua ciu hoi sau khi chay qua bd phan 16p 34 nhin
nhu sau:
Cong chung 0,01
Dan sy 0,02
T6 chiic chinh phu 0,01
Bao hiém 0,01
Cu tra 0,01
Nudi con nudi 0,01
Thi hanh an 0,01
Quan ly, str dung 0,01
Hon nhan va gia dinh 0
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Quéc tich Viét Nam 0
Dau tu 0,01
Ban hanh van ban quy pham phap luat 0,01
Bao v¢é moi trudong 0
Xay dung 0
T6 chtic co quan, chinh quyén 0
T tung 0,51
Cong dan 0,01
Quéc phong 0
Hinh sy 0,96
Giao thong duong bo 0,01
Thué 0,01
Dit dai 0,01
Pau gia tai san 0
Phong, chong ma tay 0
Cén b, cong chirc, vién chirc 0
Khiéu nai, to cao 0
Kinh té 0,01
Xt Iy vi pham hanh chinh 0,01
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Phi va 1¢ phi 0
Lao dong 0
Nha & 0,01
Ly lich tu phap 0
Trach nhiém boi thuong cia Nha nudc 0
Giam dinh tu phép 0

= Nhin cta cau hoi 1a {Té tung, Hinh su}.

Vén dé con lai bay gid 13 quy vé bai toan xdy dung cic bd phan 16p. C6
nhiéu mé hinh dé xay dung cac bo phan 16p, mot s6 mo hinh s& duge trinh bay &
muc tiép theo.

2.3 Mt s6 mé hinh hoc sau
2.3.1 M6 hinh mang no-ron héi quy (RNN - Recurrent Neural Network)

RNN[24] 13 mét chudi cac khdi mang no-ron duoc lién két v4i nhau nhu mot
chudi. Mdi mot khéi s& chuyén tin nhan dén khéi tiép theo. RNN coi dir liéu dau
vao 1a mot chudi (sequence) lién tuc, néi tiép nhau theo th tu thoi gian. Vi du nhu
mot doan text c6 thé duoc coi 1a mot chudi cac tir viung (words) hoic 1a mot chudi
cac ky tu (character). Tai thoi diém t, voi dir liéu dau vao xt ta co két qua dau ra 1a
y,. Tuy nhién, khac vi mang Feed Forward Network, y, lai duoc sir dung 13 dau
vao dé tinh két qua dau ra cho thoi diém (t+1). Diéu nay cho phép RNN ¢6 thé luu
trir va truyén thong tin dén thoi diém tiép theo. M6 hinh hoat dong ciia RNN ¢6 thé

dugc mo ta trong hinh dudi day:
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RNN chi st dyng mot mang no-ron duy nhét dé tinh gia tri dau ra cua ting
timestep. Do d6 cac dau ra khi trg thanh dau vao s& dugc nhan véi cing mot ma
tran trong so. Pay ciing chinh 14 1y do tai sao co tir Recurrent trong tén ctia RNN.
Recurrent ¢ nghia 13 mo hinh s& thuc hién cac phép tinh toan giong hét nhau cho
ting phan tir caa chudi dit liéu dau vao va két qua dau ra s& phu thudc vao két qua
clia cac tinh toan & phan trudc.

Nhu vay, c6 thé hiéu mot cach don gian rang RNN 1a mot moé hinh mang no-
ron ¢6 “bd nhé” dé luu trir thong tin cua phan xtr 1y trude d6. Vé mat 1y thuyét thi
RNN c¢6 thé xtr 1y va luu trit thong tin ctia mot chudi dit liéu véi do dai bat ky. Tuy
nhién trong thuc té thi RNN chi t6 ra hiéu qua véi chudi dit lidu c6 do dai khong
qua lon (short-term memory hay con goi 1a long-term dependency problem).
Nguyén nhan cua van dé nay 1a do vanishing gradient problem (gradient c6 gia tri
nho dan theo tung 16p khi thuc hién lan truyén nguoc). Khi gradient tro nén rat nho
(c6 gia tri gan bang 0) thi gia tri cia ma tran trong s6 s& khong duoc cap nhat thém
va do d6 mang Neuron s& dirng viéc hoc tai 16p nay. Pay ciing chinh 1a 1y do khién
cho RNN khéng thé Iuu trir thong tin clia cac timesteps dau tién trong mot chudi di
ligu c6 do dai 16n.

Quan sat vé nhuoc diém cua RNN, nhan thay kién tric nay khong hé co co
ché loc nhirng thong tin khong can thiét. Bo nhé caa kién trac ¢6 han, néu luu tat ca

nhitng chi tiét khong can thiét thi s& din dén qua tai, tir d6 quén nhing thir ¢ xa
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trong qua kha. TUr suy nghi d6, nguoi ta phat trién cac kién tric dé khic phuc cac
nhuge diém ctia RNN 14 LSTM (Long Short-Term Memory) va GRU (Gated
Recurrent Units) véi viéc sir dung co ché “cong” nham bd sung théng tin méi va
loai bo thong tin khong can thiét tir “bd nhé”, tir d6 giup ting kha niang luu trit
thong tin quan trong cua RNN.

LSTM va GRU déu c6 nguyén tic hoat dong giéng nhu Vanilla RNN, tuy
nhién diém khac nhau co ban giita chung 13 vé cau tric cia cac Cell. Cau trac nay

dugc mo ta nhu hinh dudi day:

.1 ,

Vanilla RNN LSTM GRU

!

Hinh 2-4 Vanilla RNN, LSTM, GRU[24]

Trong Vanilla RNN chi sir dung tanh function véi dir liéu dau vao 1a Current
input (x;) va thong tin Iuu trir tir timestep trudc (Hidden state h;_;). Tuy nhién trong
LSTM va GRU, sir dung két hop tanh va sigmoid function cting vdi cac thuat toan dé
quyét dinh thong tin nao nén duoc luu trit va théng tin nao nén dugc loai bo.

Ung dung trong bai todn phén 16p

Viéc giai bai toan phan loai s& bao gom viéc giai quyét mot chudi cac bai toan

nhé hon. Chudi cac bai toan nhé hon nay duoc goi 1a pipline cia mo hinh hoc may.
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Phén loai vin ban sir dung mé hinh mang RNN gom céc budéc sau:

Tién xir Iy Xay dung model Word
vector héa bang embedding
worrd2vec
Kiém tra Huan luyén |, Xay dung
model model model LSTM

Hinh 2-5 Cac bwéc ciia bai toan phan loai vian ban sir dung mang no-ron RNN.
e Tién xu ly kho ngit liéu.

e Xay dung model vector hoa bang Word2vec cho tap ngi liéu vin ban
da duoc tién xir Iy. M6 hinh Word2vec ban chat 13 viéc huan luyén
Mot mang no-ron nhan tao - Artificial Neural Network (ANN) véi
mét 16p an. Céc cap tir dugc tach theo skip-gram va dua trén xac suét

dé tinh do twong quan gitra cac ti.

e Word embedding sir dung mé hinh két qua ciia Word2vec dé vector

tung cau trong tap ngir liéu.

e Ap dung mang no-ron RNN dé giai quyét bai todn bao gdm cac buéc
nho: Xay dung model RNN, huan luyén model RNN, kiém tra model
RNN.

2.3.2 Mo hinh mang no-ron tich chdp (Convolutional Neural Network —
CNN)
Mang CNN[25] 1a mét tap hop cac 16p Convolution chong 1én nhau va sir

dung cac ham nonlinear activation nhu ReLU va tanh dé kich hoat cac trong sé trong
cac node. Moi mot 16p sau khi thong qua cac ham kich hoat s& tao ra cac thong tin
triru trong hon cho cac 16p tiép theo.

CNN don gian 1a mot chudi cac 16p va mdi Iop cua ConvNet chuyén d6i mot

luong kich hoat thanh mot lwong kich hoat khac thong qua mét chirc ning cé thé
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phan biét. CNN sir dung ba loai 16p chinh dé xay dung kién tric: Lop Convolutions
(Convolutional Layer), Lép tong hop (Poolong Layer) va Lop duoc két nbi day dua
(Fully-Connected Layer) (chinh xac nhu duoc thdy trong cac Mang than kinh thong
thudng). Cac 16p ndy s& dugc xép chong dé tao thanh mot kién trac CNN day du.

B depth
L — O &S] height
O 00000
7*7 / output layer OOOOO ’
0000 uidn

hidden layer 1 hidden layer 2

input layer

Hinh 2-6 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)[28]

MJi 16p cia CNN chuyén d6i khéi lugng dau vao 3D thanh khéi lugng dau
ra 3D cua cac kich hoat no-ron. Trong hinh v& trén, 16p ddu vao mau d6 gii hinh
anh, vi vay chiéu rong va chiéu cao cua no s& 1a kich thudc cua hinh anh va chiéu
sau s¢€ 1a 3 (b6, Xanh luc, Xanh lam).

M&i mat Iép sau khi thong qua cac ham kich hoat s& tao ra cac thong tin triru
tugng hon cho cac 16p tiép theo. Trong mé hinh mang truyén nguoc (feedforward
neural network) thi mi neural dau vao (input node) cho mdi neural dau ra trong céac
16p tiép theo.

Mo hinh nay goi 1a mang két ndi day du (fully connected layer) hay mang
toan ven (affine layer). Con trong mé hinh CNNs thi nguoc lai. Céac layer lién két
duoc voi nhau thong qua co ché convolution.

Layer tiép theo 1a két qua convolution tir layer trudc d6, nho vay ma co dugc
cac két ndi cuc bo. Nhu vay mdi neuron ¢ 16p ké tiép sinh ra tir két qua cua filter ap
dat 1én mot vung anh cuc bd caa neuron trudc do.

Mbi mot 16p duoc sir dung céc filter khac nhau thong thuong c6 hang trim

hang nghin filter nhu vay va két hop két qua cua chung lai. Ngoai ra co mot sé layer
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khac nhu pooling/subsampling layer dung dé chit loc lai cac thong tin hitu ich hon
(loai bo cac thong tin nhiéu).

Trong qué trinh huan luyén mang (traning) CNN tu dong hoc cac gia tri qua
cac 16p filter dua vao cach thirc ma ban thuc hién.

Trong mo hinh CNN c¢6 2 khia canh can quan tdm 1a tinh bat bién (Location
Invariance) va tinh két hop (Compositionality). Véi cung moét déi tuong, néu dbi
tugng nay duoc chiéu theo cac géc do khac nhau (translation, rotation, scaling) thi
d6 chinh xac cua thuit toan s& bi anh huong dang ké.

Pooling layer s& cho ban tinh bat bién ddi véi phép dich chuyén (translation),
phép quay (rotation) va phép co gian (scaling). Tinh két hop cuc bo cho ta cac cap
d6 biéu dién thong tin tir mac d6 thip dén muac d6 cao va triru twong hon thong qua
convolution tur cac filter.

Thong thuong, dinh ky chén mét I6p Pooling vao giita cac 16p chuyén doi
lién tiép trong kién trac CNN. Chirc ning cua né 1a giam dan kich thuéc khong gian
cua biéu dién dé giam luong tham s va tinh toan trong mang, va do d6 ciing kiém
soat viéc trang bi qua muc. Lép Pooling hoat dong doc lap trén moi lat cit sau cua
dau vao va thay doi kich thudc cua no theo khong gian, sir dung phép toan MAX.

Lép fully connected dugc két ndi day du co két ndi day du véi tat ca cac hoat
dong trong 16p trude d6, nhu dugc thay trong cac Mang no-ron thong thuong. Do
d6, kich hoat caa chung c6 thé dugc tinh bang phép nhan ma tran theo sau I phan
bu léch.

D6 1a 1y do tai sao CNNs cho ra mé hinh véi @6 chinh xac rat cao. Ciing giong
nhu cach con ngudi nhan biét cac vat thé trong tu nhién.

Ung dung trong bai todn phdn 16p

Trong bai toan phan 16p van ban, m6 hinh CNN str dung bo loc ¢6 cac kich
thudc khac nhau va moi kich thudc cd 2 bo loc khac nhau. Cac bo loc thuc hién
nhan tich chap (convolution) 1én ma tran ciia ciu vin ban dau vao va mdi bo loc tao

ra mot map luu trit cac dac trung (featues map). Cac map dac trung nay tung map
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qua s& di qua 1-max pooling. Ttc 1a gia tri Ion nhat trong mdi map dic trung s&
duoc luu lai.

Do vay, mdt vector c6 mot phﬁn tr duoc tao ra & moéi map dic trung. Sau do,
cac gia tri nay duoc ndi lai véi nhau tao nén 16p ap chét. Va cudi cung, két qua nay
di qua mot ham softmax va nhan dugc 1a vector dac trung va dung no dé du doan

nhan cho van ban.

+ activation function

convoiution 1-max softmax function
\ lin regularization
! Y POOING & A in this layer
3 region sizes: (2,3,4) 2 feature . A
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

#filters
#concat1max
\

L5 /l
_al\
™

#sentence /
d=5

#featgremaps

Hinh 2-7 Kién triic mé hinh CNN ding trong phén loai viin ban[28]
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Trong vi du mo hinh kién trtc trén, mé hinh st dung ba b loc véi cac kich

thudc khac nhau: 2, 3, 4. Do vay S€ c6 6 map dac trung.
Cac budc phan loai van ban st dung m6 hinh CNN dugc mo ta nhu sau:

e Vin ban duoc tién xu 1y tach tir. Kich thudc ma tran cua ca cau van phu
thudc vao sé luong tir va s chiéu caa word vector (bang sb lugng tir X 6

chiéu word vector).

e Cau van sau khi duoc biéu dién duéi dang ma tran s& duoc dua vao bo loc
(filters). Mot tinh chat mong muén cua thuat toan CNN trong phan loai vin
ban 1a gitt duwoc chudi tir lién tiép. Do vay, can ¢ dinh sb chiéu caa bo loc
cho phu hop véi sé chiéu cua tir. Filters & day khong phai 1 bo loc dé loc bo

cac phan tir khoi ma tran bi loc.

e Features map: trong budc nay bd loc nhan tich chap tao ra mét map Iuu trir

cac dac trung.

e Dé dua ma tran dic trung vé kich thude nhu nhau hodc trong nhiéu truong
hop chi muén giit lai cac dic trung tiéu biéu c6 thé sir dung max-pooling dé
ldy ra cac gia tri 16n nhat trong map dic trung. Diéu nay giap giam chiéu di

liéu, ting tdc do tinh toan.

e #concatlmax thuc hién viéc két hop tit ca cac dic trung & budc trudc lai.
Pua ra mot vector dic trung cudi ciing dé dua vao fully-connected. Sau khi
ap dung 1-max pooling, di c6 nhitng vector c6 kich thuéc c¢b dinh. Vector ¢b
dinh kich thudc nay sau d6 dugc dua vao mot ham softmax (16p fully-

connected) dé giai quyét viéc phan loai.

2.4 Gioi thiéu phwong phap BERT

BERT[26](Bidirectional Encoder Representations from Transformers) (tam
dich: M6 hinh ma hoa hai chiéu dir liéu tir cac khéi Transformer), 13 mot phuong
phap k¥ thuat duoc xdy dung dira trén mé hinh mang mé phong theo hé théng no-

ron than kinh cta con ngudi (neural network) ding dé dio tao trudc (pre-train) qua
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trinh xtr 1y ngdn ngir ty nhién. Noi mét cach don gian, thi né c6 thé dwoc str dung dé
gitip Google phan biét rd hon ngit canh cua cac tir Xuat hién trong truy van tim
kiém.

Vi dy, trong cac cum tir “nine to five” (tir 9 gid sang dén 5 gio chiéu) va “a
quarter to five” (5 gio kém 15 phut) thi tir “to” c6 hai ¥ nghia khac nhau, su khéc
biét nay co thé rd rang ddi voi con nguoi ching ta nhung khong phai ddi véi cac
may tim kiém. BERT duoc thiét ké dé phan biét nhitng sic thai ngir nghia nhu thé,
tir d6 giup dua ra nhitng két qua phu hop va c6 lién quan hon.

Diém dot pha cua BERT nam ¢ kha ning huan luyén cac mé hinh ngén ngir
dua trén toan bo to hop cac tir trong mot cau hoidc truy van (huan luyén hai chiéu),
thay vi cach thtc huan luyén truyén thong dua trén thir ty xuat hién cua cac tir (tir
trai qua phai hoac két hop giita trai qua phai va phai qua trai). BERT cho phép mo
hinh ngén ngir hoc vé ngir canh cia tir vung dua trén cc tir xung quanh no, thay vi
chi dya vao tir ngit drng trudc hoac ngay sau no.

Google goi BERT 1a cong nghé “cé tinh hai chiéu rat sau” boi vi sy dién giai
ngit canh cua cac tir bat dau tir “ting day thap nhat trong mot mang ludi neural
network gém rat nhiéu tang”.

Kién trac mdé hinh BERT 1a mot bd méd hoa Transformer hai chiéu
(bidirectional Transformer encoder). Viéc st dung Transformer khong c6 gi dang
ngac nhién vi day 1a mot xu hudng gan day do tinh hiéu qua va hiéu suat vuot troi
cua huan luyén Transformers trong viéc phat hién cac phu thudc véi khoang cach xa
(long-distance dependencies) so véi kién triic Recurrent neural network. Trong khi
d6, bo mi hoa hai chiéu (bidirectional encoder) 1a mét tinh nang noi bat giup phan
biét BERT voi OpenAl GPT (st dung tir trai sang phai Transformer) va ELMo (két

hop gitra huan luyén tir tréi sang phai va mot mang riéng ré phai sang trai LSTM).
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Hinh 2-8 Kién triic cia mdé hinh BERT [26]

Str dung bd ma hoa Transformer dugc tién huan luyén, BERT c6 thé biéu
dién bat ky token nao dya trén ngir canh hai chiéu cia né. Trong qua trinh hoc ¢6
giam sat trén cac tac vu xudi dong, BERT tuong ty nhu GPT & hai khia canh. Dau
tién, cac biéu dién BERT s& dugc truyén vao mot ting dau ra dugc bod sung, voi
nhitng thay d6i toi thiéu téi kién trac mo hinh tiy thudc vao ban chat cua tac vy,
ching han nhu du doan cho mdi token hay du doan cho toan bo chudi. Thu hai, tat
ca cac tham sb cua b ma hoa Transformer da tién huan luyén déu dugc tinh chinh,

trong khi tang dau ra b6 sung s& dugc huan luyén tir dau.

2.5 Mb hinh phan loai cau héi phap quy tiéng Viét sir dung mé hinh
BERT
Téng quan phuong phéap cua luan vin bao gom hai giai doan chinh. Giai doan
dAu tién 13 huan luyén trén mé hinh huan luyén truéc sir dung mé hinh BERT. Sau do,
luan vin dung mo hinh BERT dugc huan luyén ¢ giai doan trudc dé dwa vao md hinh
hoc c6 giam sat tao mot model dé dao tao danh gia va du doan nhiém vy phan loai da

nhan.

2.5.1 Bieu dien dau vao
DPau vao co thé 1a biéu dién caa mot cau van ban don hodc mét cip ciu vin

ban (vi du: [Cau hoi, cau tra 16i]) duoc dit thanh 1 chudi tao bdi cac tur.
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Chudi dau vao BERT biéu dién mét cach tuong minh ca van ban don va cap
van ban. Vi van ban don, chudi dau vao BERT la su ghép ndi cia token phan loai
dac biét “<cls>", token ctia chudi van ban, va token phan tach dic biét “<sep>". Vi
cdp van ban, chudi dau vao BERT 1a su ghép ndi cua “<cls>”, token ctia chudi vin
ban dau, “<sep>”, token cua chudi vin ban the hai, va “<sep>". Ta s& phan biét
nhat quan thuat ngir “chudi dau vao BERT” véi cac kiéu “chudi” khac. Chang han,
mot chudi dau vao BERT c6 thé bao gom ca mot chudi vian ban hoic hai chudi van
ban.

Khi c6 mét chudi dau vao cuy thé, biéu dién dau vao duoc xay dung bang cach
tinh tong cac token d6 véi vector phan doan va vi tri tuong tng cia céac tir trong
chudi.

Cho dé hinh dung, biéu dién dau vao dugc truc quan hoa trong hinh dudi day:

[MASK] [MASK]
(o | [y | tog | (s ) eute ) {1507 | ) ks | iay ) [‘woing ) [sem )
Token
Embeddings EIELS] E-.w El'-ushl E 5 Ecure EISEPI Er-.e Erws--l Epla-.r E"-nq EISEPl
+ + + + + + + + + + +
Sentence
Embedding EA EA EA EA EA EA EB EB EB EB EB
-+~ - - -+ -+~ - = -+ - L -+
Transformer
Positional
E,:E;Eging ED El E:E E3 E4 E5 EG E? EE EB ElEI

Hinh 2-9 M hinh dai dién dau vao cia BERT [26].

Token dau tién cho mdi chudi duoc mic dinh 1a mot token dic biét co gia tri
1a [CLS]. Pau ra cua Transformer (hidden state cudi ciing) tuong (ng véi token nay
s& duoc str dung dé dai dién cho ca cau trong cac nhiém vu phéan loai. Néu khong
trong cac nhiém vy phan loai, vector nay duoc bé qua.

Trong truong hop cac ciap cau dugc gop lai véi nhau thanh mét chudi duy
nhat, ching ta phan biét cac cau theo 2 cach. Pau tién, ching ta tach chung boi mot
token dac biét [SEP]. Thu hai, chiing ta thém mot segment embedding cho cau A va

mot segment embedding khac cho cau B nhu hinh Vé.
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Khi chi ¢6 1 cau don duy nhat, segment embedding chi ¢ cho cau A.

Kién triic hai chiéu cia BERT 1a bd ma hoéa Transformer. Thong thudng
trong b ma hoéa Transformer, cac embedding vi tri dugc cong vao mdi vi tri cua
chudi ddu vao BERT. Tuy nhién, khac véi bo ma hoéa Transformer nguyén ban,
BERT sir dung cac embedding vi tri c6 thé hoc dugc cho thiy cac embedding cua
chudi ddu vao BERT la tong ciac embedding cua token, embedding doan va

embedding vi tri.

2.5.2 Mo hinh hudn luyén
Mo hinh huan luyén gom hai giai doan chinh 1a hoc mé hinh huan luyén
trudc sir dung mé hinh BERT va hoc c6 giam sat dé dao tao 16p cudi cho nhiém vu

phan loal.

Giai doan 2: st dung mé hinh hec may co giam sat

Labels

-
| Sigmoid ‘
cC

f

Fully connected

%\\

Ecrs E1 =53 Ea
Y X 3 o A

| |
Pre-training Bert

t ' t t
CLS Wi W2 Wha

Giai doan 1: s&r dung méd hinh BERT

Hinh 2-10 M hinh huén luyén phén loai da nhin sir dung mé hinh Bert.
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Céc token cua ciu s& duoc dua vao md hinh huén luyén trudc Bert tao ra cac
Embedding. Cac Embedding nay dugc dua vao Fine-tuning su dung mo hinh hoc c6

giam sat dé phan loai.
Fine-tuning

Goi L 1a s 16p Transformer (blocks) dwoc st dung véi kich thuée cua céac
16p an 1a H va sé heads & 16p attention 1a A.

Ddi véi cac nhiém vy phan loai cau, BERT duoc fine-tuning rat don gian. Dé
c6 duoc biéu didn cua moét chubi dau vao véi s6 chiéu ¢ dinh chi can lay hidden
state & 16p cudi cung, tic 1a dau ra cua 16p Transformer cho token dau tién (token
dac bigt [CLS] dwoc xay dung cho dau chudi). Luan vin goi véc-to nay la C
(C € RY).

Chi c6 mot tham s6 dugc thém vao qua trinh fine-tuning 1a W (W € RK*H)
vé6i K 13 sb nhan 16p phan loai.

Xéc sudt ctia nhan P 1a mot phan phdi véi P € R7K dugc tinh toan boi mot

ham sigmoid:

P = sigmoid(CWT)

Tat ca cac tham sé cia BERT va W dugc fine-tuning dé téi vu hoa ham I6i.

Trong phan loai da nhan thay vi softmax, luan van sir dung sigmoid dé lay
xac sudt. Ky hiéu tap cau hoi X = x4,x,,..x, Vi n 1a s6 cau hoi, va tdp nhin
Y = Vi, V2, - Vi Vi m 12 s6 nhian.

Trong phéan loai nhi phan don gian, khong c6 su phan biét Ion gitra hai loal,
tuy nhién trong truong hop da nhan, sigmoid cho phép xtr Iy cac nhan khong doc

lap, trong khi softmax xur 1y cac 16p doc lap.

Ham sigmoid duoc biéu dién theo cong thirc:

1

—— ,Z €ER
1+ exp(—2) z

o(z) =

Trong d6 z 14 vec-to k chiéu cua gia tri thuc x4c suit nhan.
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Véi ham kich hoat sigmoid ¢ 16p ddu ra, md hinh x4c suit mang no-ron cua
mot 16p ¢; 1a phan phoi Bernoulli:

1
1+ exp(—z)

P(glx) =

Sau khi str dung ham sigmoid thi xac suat caa mdi 1op 1a doc 1ap véi xac suat

cua lop khac.
Giai phap theo phan logi nhi phdn

Theo phan loai nhi phan, mé hinh s& chay qua ting nhan. Tai cic lan xét
duyét timg nhén, so sanh xac suit 13 nhin hay khong 13 nhin d6 dé dua ra dy doan.
Xéc suat truong hop nao 16n hon thi né 1 nhan cua cau hoi do.

Nhan cta cau hoi sé duoc xac dinh bai:

¢ = argmax{P(c;|x;)}

Gidi phap theo phdn loai da nhan

Theo phan loai da nhan s& chon ra ngudng dé so sanh cac xac suit cua cac
nhan. Néu nhin c6 xac suat vuot qua nhudng thi nhin d6 dwoc lya chon 13 nhin phu
hop ctia cau hoi d6. Thong thuong cac bai toan lya chon ngudng 1a 0,5.

2.6 Két luan chuong

Noi dung chuong di gidi thiéu duoc bai toan phan loai da nhan cau hoi tiéng
Viét, gidi thiéu dugc mot s6 mé hinh hoc sau, gigi thiéu phuong phap BERT va
dua ra duoc md hinh phéan loai cau hoi phap quy tiéng Viét sa dung mé hinh
BERT.
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CHUONG 3: THUC NGHIEM PANH GIA
Chuong nay trinh bay cach xay dung kho ngit liéu, mé ta cach thiét 1ap thuc
nghiém, dua ra cac mo hinh thuc nghiém, gidi thiéu cac cong cu duoc st dung
trong bai toan va dah gia két qua thuc nghiém.
3.1 Xay dung kho ngir liéu
Viéc thuc hién xay dung kho ngir liéu luan van da thuc hién theo tung giai

doan trong mo6 hinh duéi day:

Website

(Trang hoi dap phap luat)

A 4

Thu thap dix liéu

Cau hoi tho JJ

Tién xir ly

l

Gan nhan

v
Kho ngir L
liu

Hinh 3-1 M6 hinh xay dung kho ngir liéu.
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3.1.1 Thu thgp da li¢u
Luan van 1ay dit liéu tir 3 trang web:

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 Heé thdng phap luat Viét Nam, chuyén trang phap luat va tu van:
http://hethongphapluatvietham.com/hoi-dap-phap-luat.html

Dit liéu géom hon 5000 cau hoi linh vic phap luat. Noi dung vé nhiing hoi

dap vé quy dinh, tha tuc va diéu luat cta phép luat.

3.1.2 Tién xi Iy
Dir liéu sau khi thu thap duoc tir 3 trang web s& duoc tién hanh tién xu 1y.
Luan vin thyc hién tién xir Iy dir liéu bang cach loai bo mot sé nhidu nhu: cau sai

chinh ta, 15i font.

3.1.3 Gdn nhan

Dit liéu cau hoi phap quy thudc vé cac linh vuc cta phap luat vé xa hoi. Do
d6, luan van tién gan nhan cho dit liéu cau hoi phap quy dua trén nodi dung cau hoi.

Luan van gan nhan dua theo ndi dung cau hai va cau tra loi. Cau tra loi caa
cau hoi 13 cac bo luat, théng tu, diéu luat. Dya vao ndi dung cau hoi va cau tra 1oi,
luan van phan loai cau hoi thudc vao bo luat nao. Khi cac cau hoi da duge xac dinh
thudc bo luat nao thi tién hanh nhém cac bo luat thude cling mot linh vire 1am mot
va dat tén chung cho nhom bo luat d6. Tur do xay dung duoc tap nhan cho bo dir
liéu.

Tap nhdn phu thudc vao mién bd luat. Vi vay, luan van lya chon nhén phu
thudc vao bd luat lién quan cua cau hoi trong bo dix ligu thu nghiém.

Tap nhén luan van xay dung gom 34 nhan.

Béang 3-1 Bang nhan va vi du

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



https://hdpl.moj.gov.vn/Pages/home.aspx
https://hoidapphapluat.net/
http://hethongphapluatvietnam.com/hoi-dap-phap-luat.html
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luat

B4o hiém

Quy dinh cua phép luat vé thoi gian nghi huong ché do thai san?

Bao v¢é moi truong

Tap trung chin nudi quy mé 16n c6 phai dap tmg diéu kién vé
moi truong gi khong?

Cén b9, cong chuc,
vién chuc

Phap luat quy dinh vé nghia vy ctia cong chtrc khi thi hanh cong
vu nhu thé nao?

Cong chirng Cong chung vién thanh 1ap van phong cong chirng can 1am thé
nao?

Cong dan Ngudi nha c6 thé xin ho gidy xéc nhén tinh trang doc than dé
dang ky két hon voi ngudi nude ngoai khong hay phai 1a nguoi
truc ti€p?

Cu tra Chu hé muén tach ho khau cho thanh vién c6 dugc khong?

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

Giao thong duong | Mua Chivé’c xe 0 tO cfi, mua qua nhiéu ngudi phai 1am nhing tha

bo tuc gi dé duogc sang tén chinh chu, viéc dang ky la khac tinh?

Giam dinh tu phap | Quy dinh ciia phap luat vé van phong giam dinh tu phap?

Hinh su Bi phat ti nhung duoc hudng an treo vé toi danh bac, nay tiép

tuc vi pham Vvé t6i danh bac thi bi xir Iy nhu thé nao?

Ho6n nhan va gia
dinh

Tai san duoc mua tlr tai san riéng ctia vo/chong trong thoi ky hon
nhén co phai la tai san chung caa vo chong khong?

Khiéu nai, t6 cao

Cong dan duoc quyén kiéu nai quyét dinh hanh chinh cta co
quan hanh chinh khong?

Kinh té Thoi han gui gidy doi ng ciia chii no khi doanh nghiép pha san 1a
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 duogc xoa an tich thuc hién nhu thé nao?

Nha & C6 duoc thé chip nha & hinh thanh trong twong lai tai to chirc

khong phai 1a to chirc tin dung khong?

Nuodi con nuodi

Tré bi bo roi duoc hiéu nhu thé nao?
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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
treong hop nao?

Quédc phong

ba dang ky nghia vu quan sy ma thay d6i noi cu tra thi c¢6 phai
lam thu tuc dang ky thay doi khong?

Qudc tich Viét
Nam

Ho so xin nhap quéc tich Viét Nam ddi véi truong hop nhap
quoc tich viét nam cua nguoi khong c6 quoc tich da cu tra on
dinh ¢ viét nam?

Thi hanh 4n Tai san chung cua vo chdng bi cudng ché thi hanh an thi xir 1y
nhu thé nao?
Thué Lé phi trudc ba doi khi cap gidy chiing nhan vé dat?

Trach nhiém boi
thuong cua Nha
nudc

Pham vi trach nhiém boi thuong cua nha nude trong hoat dong
quan 1y hanh chinh?

T6 tung Hét thoi higu khoi kign vé thira ké va cac thira ké c6 tranh chap
thi giai quyét theé nao?

T chtrc chinh phu | Ngudi c6 quyén yéu cau cap ban sao hoc ba?

T6 chirc co quan, | Nhitng nhiém vu quyén han cua chu tich ay ban nhan dan xa?

chinh quyén

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

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

hanh chinh hinh thirc xr phat va bién phap khac phuc hau qua trong hoat
dong trong tai thwong mai?

Dit dai Puoc Nha nude giao dat theo dién gidn dan c6 duoc xem xét dé

dugc cap gidy chirng nhan quyén si dung dat khong?

Dau gia tai san

Céc tai san phai thong qua ban dau gia?

Pau tu

Nhitng dy 4n dau tu ra nudc ngoai nhu thé nao thi phai duoc
Quoc Hoi quyet dinh chua truong dau tu?
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Giai doan gan nhan tha cong luan van thuc hién hai ngudi gan nhan. Vi vay,
luan van can biét dugc xem két qua gan nhan ciia hai ngudi c6 twong ddng véi nhau
khong. Dé kiém tra duoc diéu do, luan van st dung d6 do Cohen’s kappa tinh toan

d6 trong dong gan nhan gitta hai ngudi.
Cong thuc:

Po — Pe

K =
1_pe

Trong d6: p, 13 x4c suat twong ddi giita 2 nguoi.
p. 14 xac sudt ngau nhién giira 2 nguoi.

Vi du: C6 2 nguoi A va B cing duyét mét tap ho so gdm 50 b, mdi két qua
duge doc bai 2 nguoi, mdi ngudi noi “di” hodc “thiéu” am chi ho so du gidy to

hoic thiéu gidy to. Ta co két qua duyét cua 2 ngudi nhu sau:

B
bu | Thiéu
A |bu 20 5
Thiéu | 10 15

Khi d6: p, = (20 + 15) /50 = 0.70

Xéc suit ngudi A doc “Pu” 1a 50%

Xac suat ngudi B doc “Du” 1a 60%

Xéc sut ca 2 ngudi doc “Du” 1a : 0.5%0.6=0.3
Xéc suat ca 2 ngudi doc “Thiéu” 1a : 0.5%0.4=0.2

Ap dung vao bo dit liéu, két qua do d6 twong dong phén loai giita hai nguoi
13 0,99. Két qua cho thiy hai ngudi gan nhan kha twong ddng vai nhau.
3.1.4 Théng ké kho ngir liéu

Dir liéu gom 5896 cau linh vuc phap luat. Noi dung vé nhiing cau hoi vé

phép luat.
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- Tong sb cau: 5896.

- Tong sb tur: 324095.

- Tong tir trung binh trén cau: 54.

- S6 tir (khong tinh 13p) trén toan bd kho ngit liéu: 1285.
Téng tag: 34.

Phén b nhan tir loai duoc trinh bay trong bang 3-2.

Bang 3-2 Thong ké tin suit cac nhin trong kho ngir li¢u

Ban hanh van ban quy pham phap luat 18 0,31
Bao hiém 29 0,49
Bao v¢é moi truong 12 0,20
Can b, cong chirc, vién chuc 14 0,24
Cong chung 327 5,55
Cong dan 405 6,87
Cu tra 162 2,75
Dan sy 1234 20,93
Giao thong duong bo 65 1,10
Gidm dinh tu phap 22 0,37
Hinh sy 484 8,21
Hon nhan va gia dinh 552 9,36
Khiéu nai, t6 cao 42 0,71
Kinh té 114 1,93
Lao dong 90 1,53
Ly lich tu phap 91 1,54
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Nha & 75 1,27
Nuo61 con nuodi 135 2,29
Phi va 18 phi 83 1,41
Phong, chéng ma tay 47 0,80
Quan 1y, str dung 13 0,22
Qudc phong 16 0,27
Quédc tich Viét Nam 67 1,14
Thi hanh an 636 10,79
Thué 30 0,51
Trach nhiém boi thuong ctia Nha nuéc 120 2,04
T4 tung 317 5,38
T chtrc chinh phu 193 3,27
T6 chtic co quan, chinh quyén 20 0,34
Xay dung 24 0,41
Xtr 1y vi pham hanh chinh 263 4,46
Dit dai 469 7,95
Déu gia tai san 30 0,51
Pau tu 28 0,47

Bang 3-3 Théng ké cau hoi theo hrgng nhin

1 5579
2 307
3 6
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Vi du:

- Cau hoi ¢6 1 nhin 1a: Quy dinh ciia phép luat vé van phong giam dinh tu
phap? (cau héi mang nhan Giam dinh tu phap).

- Cau hoi ¢6 2 nhan 1a: Phap luat c6 cho phép thay ddi ho cho con theo ho
cua 6ng ndi khong? (cau héi mang nhan Dan su, Cong dan).

- Cau hoi ¢6 3 nhén la: Hop dong ting cho dat hiéu luc phap luat ké tur
thoi diém c6 day du chit ky cua cac bén co dung khong? (ciu mang
nhan Cong ching, Dan sy, DAt dai).

- Cau hoi c6 4 nhan 1a: Thu tuc ding ky két hon véi nguoi Viét Nam
nhung lai dinh cu ¢ nudc ngoai? (Cau hoi mang nhan Hon nhan va gia
dinh, Qudc tich Viét Nam, T6 chirc co quan, chinh quyén, Cong dan).

3.2 Thiét lap thuc nghiém

Véi dit liéu chuan bi cho thuc nghiém, luan vin liy duoc 5896 cau hoi phap
quy tiéng Viét. Tir dir liéu nay, luan vin chia thanh 10 bo dit liéu, trong d6 mbi bd
dit liéu xdy dung bang cach ngiu nhién trong tap dir liéu c6. Két qua thu duoc ¢ 10
lan thyc nghiém sé& duoc tinh trung binh dé ra duoc két qua cua thuc nghiém.

Pé 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 dugc xac dinh nhu

sau:
. s0 nhin gan diung
precision = —; = ;
tong s6 nhan dwoc gan
s0 nhan gan diung
recall =

tong sé nhan thuc té

2 x precision * recall
F1 =

precision + recall
3.3 Cong cu thuc nghiém
Luan van st dung 2 cong cu thyc nghiém la sklearn svm Linear SVC st
dung cho m6 hinh SVM va simpletransformers sir dung cho hai mé hinh con lai 1a
BERT multilingual va PHOBERT.

Sklearn svm Linear SVC
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Sklearn svm Linear SVC tuong ty nhu SVC véi tham sé kernel = “linear”,
nhung duoc trién khai dudi dang liblinear chir khong phai libsvm, né linh hoat hon
trong viéc lya chon cac ham penalties va ham loss va nén mé rong quy mé tét hon
dén sb luong 16n dit lidu.

Dé cai dat cong cu dung lénh:

Pip install sklearn

Simpletransformer

Simpletransformer model dugc xay dung vai mot nhiém vii xu 1y ngdn ngir
ty nhién cu thé. M3i md hinh nhu vay duogc trang bi cac tinh nang va chirc nang
duoc thiét ké dé phu hop nhat véi nhiém vu ma ching dy dinh thuc hién.

Dé cai dat sir dung lénh:

Pip install simpletransformers

Céa 3 mo hinh déu st dung cong cu python.

3.4 Cac mo6 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 mdy sir dung mang no-ron.
Do vay, luan van da lga chon thuc nghiém hai moé hinh chinh dai dién cho hai nhém
phuong phap d6 1a mé hinh SVM dai dién cho nhom phuong phap hoc may truyén
thdng, m6 hinh BERT dai dién cho nhom phuong phép hoc may sir dung mang no-
ron.

Nghién ctru da thyc hién 2 loai phan loai 1a phan loai nhi phéan cho tirng nhan
va phan loai da nhan st dung 3 m6 hinh SVM, BERT multi language va
PHOBERT.

** MO0 hinh SVM

Mo hinh SVM luan vin thyc nghiém st dung pipeline dé thuc hién cac budc
theo trinh tu véi mot ddi tuong, dung TfidfVectorizer dé thay ddi vecto van ban
duoc tao boi bd vecto dém va dung hd trg may vector LinearSVC.

% MO0 hinh BERT multilingual
BERT multilingual 1a m¢t mo hinh cua google BERT da ngdn ngit. M6 hinh

dugc dao tao truwde trén 104 ngdn ngir hang dau c6 Wikipedia 16n nhat bang cach str
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dung muc tiéu tao mo6 hinh ngdén ngir bi che (masked language modeling - MLM).
Mo hinh nay phan biét chir hoa chir thuong.

Luan van st dung mo hinh huan luyén trudc bert-base-multilingual-cased.
Trong md hinh huan luyén, luan vin st dung ClassificationModel cua
simpleTransformer dé tao mé hinh huan luyén. Luan van thuc hién huan luyén véi
s6 luong train epochs 1a 10.

% Mo hinh PHOBERT

PHOBERT[27] 1a m6 hinh huan luyén trude, dac biét chi huan luyén danh
riéng cho tiéng Viét. PHOBERT huan luyén dua trén kién trac va cach tiép can
gidng RoBERTa.

Tuong tv nhu BERT, PHOBERT ciling c6 hai phién ban 1a PHOBERT base
véi 12 transformers block va PHOBERT large vai 24 transformers block.

Trong nghién ctru nay, luan van thua nghiém véi mé hinh PHOBERT base.
Luan van sir dung bpe ctia mo hinh dé encode mot cdu hoi thanh mot danh sach cac
subword. M6 hinh c6 dict chua tir dién sin c6 caa PHOBERT. Lu4n van s& st dung
tir dién nay dé gitp anh xa nguoc tir subword vé id caa nd trong bo tir vung duoc
cung cap san.

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

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

3.5 Két qua thuc nghiém
3.5.1 Phdn logi binary

Luan van tién hanh 1am thuc nghiém voi ting nhin. Két qua thuc nghiém

tirng phuong phap kha kha quan. Dudi day 1a bang két qua cac mo hinh luin vin

lam thuc nghiém.
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Hinh 3-2 Biéu d6 két qua thwc nghiém phéan loai binary ciia 3 mé hinh.

Bang 3-4 Két qua thuc nghiém phan 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 thdy véi d6 do F1 mé hinh SVM cho két qua tbt nhat
(87,93%), cao hon mo hinh BERT multilingual (86,85%) 1a 1,08% va cao hon
6,45% 50 v&i md hinh PHOBERT(81,48%).

Mo hinh PHOBERT cho két qua thap nhat.

Két qua chi tiét cho timg nhan duoc trinh bay & duéi day:

Bang 3-5 Két qua thwc nghiém phén loai binary sir dung mé hinh SVM

Ban hanh vin ban quy pham phap luat 99,66 99,66 99,66

Bao hiém 99,75 99,75 99,75
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B4o vé méi truong 99,92 99,92 99,92
Cén b0, cong chuc, vién chirc 99,58 99,58 99,58
Céng chung 99,24 99,24 99,24
Cong dén 98,14 98,14 98,14
Cu triy 99,24 99,24 99,24
Dan su 95,76 95,76 95,76
Giao thong duong bo 99,58 99,58 99,58
Giam dinh tu phép 99,83 99,83 99,83
Hinh su 98,81 98,81 98,81
Hon nhan va gia dinh 97,37 97,37 97,37
Khiéu nai, t6 céo 99,66 99,66 99,66
Kinh té 99,58 99,58 99,58
Lao dong 99,66 99,66 99,66
Ly lich tu phéap 99,58 99,58 99,58
Nha & 99,58 99,58 99,58
Nubi con nudi 99,58 99,58 99,58
Phi va 1¢ phi 99,58 99,58 99,58
Phong, chéng ma tay 99,83 99,83 99,83
Quan 1y, st dung 99,83 99,83 99,83
Qudc phong 99,75 99,75 99,75
Quéc tich Vit Nam 99,83 99,83 99,83
Thi hanh 4n 98,64 98,64 98,64
Thué 99,58 99,58 99,58
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Tréach nhiém bdi thuong caa Nha nuéc 99,92 99,92 99,92
T6 tung 96,44 96,44 96,44
T6 chirc chinh phu 99,15 99,15 99,15
T chttc co quan, chinh quyén 99,83 99,83 99,83
Xay dung 99,66 99,66 99,66
Xir Iy vi pham hanh chinh 99,07 99,07 99,07
Dat dai 98,05 98,05 98,05
Dau gia tai san 99,66 99,66 99,66
Pau tu 99,75 99,75 99,75

Bing 3-6 Két qua thwc nghiém phén loai binary sit dung mé hinh BERT

Ban hanh van ban quy pham phap luat 99,58 99,58 99,58
Bao hiém 99,75 99,75 99,75
Bao vé moi truong 99,75 99,75 99,75
Can b9, cong chirc, vién chuc 99,66 99,66 99,66
Cong ching 98,64 98,64 98,64
Cong dan 98,39 98,39 98,39
Cu tra 98,22 98,22 98,22
Dan su 96,44 96,44 96,44
Giao thong duong bo 99,83 99,83 99,83
Giam dinh tu phap 99,41 99,41 99,41
Hinh sy 98,64 98,64 98,64
Hon nhan va gia dinh 97,46 97,46 97,46




51

Khiéu nai, t céo 99,75 99,75 99,75
Kinh té 99,75 99,75 99,75
Lao dong 99,66 99,66 99,66
Ly lich tw phap 99,41 99,41 99,41
Nha & 99,41 99,41 99,41
Nudi con nuoi 99,66 99,66 99,66
Phi va 1& phi 99,83 99,83 99,83
Phong, chéng ma tay 99,83 99,83 99,83
Quan 1y, sir dung 99,92 99,92 99,92
Quéc phong 99,83 99,83 99,83
Quéc tich Vit Nam 99,49 99,49 99,49
Thi hanh 4n 98,81 98,81 98,81
Thué 99,58 99,58 99,58
Tréach nhiém bdi thuong caa Nha nuéc 100,0 100,0 100,0
T6 tung 97,63 97,63 97,63
Té chuc chinh phu 99,15 99,15 99,15
Té chte co quan, chinh quyén 99,83 99,83 99,83
Xay dyng 99,41 99,41 99,41
Xir Iy vi pham hanh chinh 98,64 98,64 98,64
Dit dai 97,97 97,97 97,97
Diu gi4 tai san 99,66 99,66 99,66
Pau tu 99,75 99,75 99,75
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Bing 3-7 Két qua thwc nghiém phén loai binary sit dung mé hinh PHOBERT

Ban hanh van ban quy pham phap luat 99,58 99,58 99,58
Bao hiém 99,58 99,58 99,58
B4o vé méi truong 99,75 99,75 99,75
Can b9, cong chirc, vién chuc 99,66 99,66 99,66
Cong ching 98,98 98,98 98,98
Cong dan 97,54 97,54 97,54
Cu tru 98,90 98,90 98,90
Dan su 95,08 95,08 95,08
Giao thong duong bo 99,49 99,49 99,49
Giam dinh tu phap 99,41 99,41 99,41
Hinh sy 98,81 98,81 98,81
Hon nhén va gia dinh 96,95 96,95 96,95
Khiéu nai, t6 céo 99,66 99,66 99,66
Kinh té 99,49 99,49 99,49
Lao dong 99,75 99,75 99,75
Ly lich tu phap 99,41 99,41 99,41
Nha o 99,41 99,41 99,41
Nudi con nudi 99,49 99,49 99,49
Phi va I¢ phi 98,39 98,39 98,39
Phong, chéng ma tiy 99,92 99,92 99,92
Quan ly, sir dung 99,92 99,92 99,92
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Quéc phong 99,83 99,83 99,83
Qudc tich Viét Nam 99,66 99,66 99,66
Thi hanh 4n 98,39 98,39 98,39
Thué 99,24 99,24 99,24
Trach nhiém boi thuong cua Nha nudc 99,92 99,92 99,92
Té tung 95,42 95,42 95,42
T chtrc chinh phu 98,47 98,47 98,47
T6 chtic co quan, chinh quyén 99,83 99,83 99,83
Xay dung 99,41 99,41 99,41
Xu ly vi pham hanh chinh 98,47 98,47 98,47
Dit dai 97,20 97,20 97,20
Diu gi4 tai san 99,66 99,66 99,66
Pau tu 99,32 99,32 99,32

Tir cac bang két qua trén nhan thay:

- Két qua phan loai nhi phéan timg nhin cta cidc md hinh kha twong dong. Céc
nhan dugc phan loai dat két qua kha tét, déu trén 95%.

- Nhan “Trach nhiém boi thuong cua Nha nud” dat két qua chinh xac nhat
(100%) v&i mo hinh BERT.

3.5.2 Phdn logi da nhan

Luan vin tién hanh thuc nghiém phan loai da nhin st dung cac md hinh
dugc trinh bay ¢ phan 3.3.
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Phan loai da nhan
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Bang 3-8 Bang két qua thuc nghiém phan loai da nhin ciia 3 mé hinh

SVM 91,81 83,38 87,39
BERT multilingual 90,09 88,85 89,47
PHOBERT 86,76 86,55 86,65

Tir bang két qua nhan thay:

- Két qua phan loai da nhan sir dung mo hinh BERT multilingual dat két
qua tét nhat (89,47%).

- Két qua thu duoc tir mé hinh SVM theo phuwong phap phan loai nhi
phan la 87,93% vd&i mo hinh SVM theo phuong phap phan loai da nhan
cao hon 0,54%. Két qua thu dugc tir md hinh PHOBERT theo phuong
phap phan loai nhi phan 13 81,48% thap hon 5,17% so véi phuong phap
phén loai da nhan (86,65%).
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- SVM 6n dinh cho ca hai phuong phap déu trén 87%. V6i cac mo hinh
dung BERT thi phan loai da nhan tt hon binary. C6 thé mang no-ron
nay du phirc tap dé né moé hinh héa dugc van dé hoc da nhin nén né tot
hon trong truong hop da nhan.

Két qua chi tiét cac nhin dugc trinh bay ¢ dudi day:
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Bang 3-9 Bang két qua thuc nghiém cac nhiin phan loai da nhin sir dung mé hinh

SVM
[ wwn [eresionsn [reion] Faoo |
Ban hanh van ban quy pham phap luat 60,0 31,0 38,71
Bao hiém 100,0 79,74 87,90
B4o vé méi truong 90,0 90,0 90,0
Can b9, cong chirc, vién chuc 50,0 30,0 35,52
Coéng ching 92,93 85,58 89,06
Cong dan 90,67 85,14 87,65
Cu tru 94,67 83,71 88,60
Dan su 89,57 86,15 87,80
Giao thong duong bo 90,62 79,06 83,63
Giam dinh tu phap 100,0 79,09 87,0
Hinh sy 94,59 89,91 92,17
Hon nhén va gia dinh 88,66 80,16 84,18
Khiéu nai, t6 cdo 92,78 90,56 91,20
Kinh té 95,88 83,15 88,88
Lao dong 95,10 86,07 90,09
Ly lich tu phap 89,67 95,18 92,27
Nha ¢ 87,23 64,97 74,15
Nudi con nudi 97,0 92,10 94,37
Phi va I¢ phi 95,03 84,67 89,20
Phong, chéng ma tiy 94,79 92,90 93,43
Quan ly, stir dung 80,0 54,17 62,90
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Quéc phong 65,0 41,33 47,56
Quédc tich Viét Nam 95,20 84,67 89,37
Thi hanh 4n 96,53 92,57 94,49
Thué 90,64 63,46 73,19
Trach nhiém boi thuong cua Nha nudc 99,30 96,24 97,70
Té tung 85,81 57,37 68,52
T chtrc chinh phu 89,05 79,01 83,33
T6 chtic co quan, chinh quyén 30,0 7,78 11,52
Xay dung 100,0 67,19 79,28
Xur Iy vi pham hanh chinh 96,39 84,79 90,03
Dit dai 87,03 81,11 83,87
DAu gi4 tai san 92,50 63,27 74,78
Pau tu 93,42 76,89 83,01

Bang 3-10 Bang két qua thuc nghié¢m cac nhin phan loai da nhin sir dung mé hinh

BERT
[ wm|erecsonn]Reion| Fo0 |

Ban hanh van ban quy pham phap luat 76,67 40,50 51,33
Bao hiém 84,94 88,78 85,95
B4o vé méi truong 50,0 30,0 36,33
Cén b9, cong chirc, vién chuc 0,0 0,0 0,0

Cong chung 90,36 90,48 90,39
Cong dan 89,67 92,95 91,20
Cu tra 95,26 89,36 92,08
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Dan sy 89,93 90,75 90,32
Giao thong duong bo 81,54 83,36 82,02
Giam dinh tu phap 84,52 78,31 80,10
Hinh sy 93,56 95,74 94,62
Hon nhén va gia dinh 86,67 86,42 86,44
Khiéu nai, t céo 92,63 94,78 93,32
Kinh té 90,53 87,94 89,17
Lao dong 92,16 91,61 91,38
Ly lich tu phéap 97,70 93,94 95,71
Nha & 74,41 85,36 78,74
Nuo61 con nudi 93,79 93,17 93,25
Phi va 1& phi 83,57 86,45 84,47
Phong, chéng ma tay 91,25 100,0 95,25
Quan ly, st dung 45,0 27,5 32,0
Qudc phong 68,33 54,83 58,10
Qudc tich Vit Nam 94,23 88,05 90,88
Thi hanh 4n 95,56 94,99 95,24
Thué 97,50 72,02 81,28
Trach nhiém bdi thudng cia Nha nuéc 97,39 99,57 98,45
T tung 84,36 76,27 79,93
T6 chuc chinh phu 89,52 88,62 88,95
T6 chiic co quan, chinh quyén 10,0 5,0 6,67
Xay dung 97,50 4735 62,34
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Xir Iy vi pham hanh chinh 91,26 89,07 90,04
Dat dai 87,88 87,34 87,56
Diu gi4 tai san 76,24 68,04 70,64
Pau tu 80,42 83,49 79,55

Bang 3-11 Bang két qua thuc nghiém cac nhin phan loai da nhén sir dung mé hinh

PHOBERRT
[ wm|erecsonnRealon | Foo) |
Ban hanh van ban quy pham phap luat 66,67 29,33 39,43
Bao hiém 82,67 83,37 80,96
B4o vé méi truong 60,0 40,0 46,33
Can b9, cong churc, vién chuc 45,0 34,17 36,38
Cong ching 88,63 88,41 88,42
Cong dan 84,86 90,33 87,30
Cu tra 87,90 86,38 86,83
Dan sy 86,85 88,43 87,61
Giao thong duong bo 74,88 80,13 75,85
Giam dinh tu phap 100,0 80,75 88,76
Hinh su 90,41 92,82 91,47
Hon nhan va gia dinh 85,34 83,25 83,99
Khiéu nai, t6 cdo 88,39 89,42 88,44
Kinh té 89,04 88,77 88,58
Lao dong 92,28 85,87 88,46
Ly lich tu phap 89,35 95,36 92,08
Nha ¢ 70,10 67,02 67,55
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Nudi con nuoi 92,0 92,75 92,22
Phi va 1& phi 92,26 74,59 82,14
Phong, chdng ma tay 91,53 95,33 93,10
Quan 1y, sir dung 80,0 48,33 58,0
Quédc phong 74,17 56,83 63,0
Quéc tich Vit Nam 88,71 89,08 88,70
Thi hanh 4n 92,86 94,69 93,74
Thué 88,56 71,56 77,19
Tréach nhiém bdi thuong caa Nha nuéc 94,66 97,48 95,83
T tung 79,56 69,18 73,64
Té chic chinh phu 85,75 86,84 86,18
T6 chiic co quan, chinh quyén 35,0 16,43 20,83
Xay dyng 100,0 59,44 72,99
Xir Iy vi pham hanh chinh 86,22 86,22 85,52
Dit dai 82,21 87,35 84,35
Diu gia tai san 73,49 59,11 64,19
Pau tu 83,54 87,92 85,11

Tir bang két qua thuc nghiém cac nhan nhan thay:

- Nhan “Can by, Cong chuc, Vién chirc” cua hai mé hinh SVM va

PHOBERT c¢6 két qua thip nhu nhau (36,38%). Véi moé hinh BERT

khong c6 két qua du doan nao chinh xac. Piéu nay co thé do lwong nhin

nay trong kho ngir liéu con khac it (chiém 0,24% kho ngir liéu) nén viéc

huan luyén chua duoc tét dan dén két qua du doan chua duoc tot.
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Tuong tw nhin “T6 chic co quan, chinh quyén” ciing co két qua thap,
két qua sir dung mo6 hinh PHOBERT (dat 20,83%) cao hon hai mé hinh
SVM (11,52%) va mo hinh BERT (6,67%).

Nhén “Trach nhiém bdi thuong cia Nha nude” cho két qua du doan tot
nhit v6i cac mé hinh, trong d6 moé hinh BERTcho két qua cao nhat
(98,45%), cao hon mdé hinh SVM (97,70%) va mdé hinh PHOBERT
(95,83%). Nhan nay chiém 2,04% kho ngit liéu.

Két qua du doan cac nhan cho thay cac nhan dugc dy doan thap co thé
do luwong dit liéu nhin d6 trong bd dit liéu chwa dwgc nhidu dé huin
luyén tét, hodc do lwong phan bo dit liéu trong bo train/test chwa dugc
ddng déu, lugng dir liéu huan luyén it con lwong dit liéu test chiém da s6

hoac nguoc lai.

3.6 Két luan chuong

Chuong nay da trinh bay dugc cach thiét 1ap thuc nghiém, mé ta duoc céc

mé hinh thuc nghiém, gidi thiéu dugc 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

Phén loai cdu hoi tiéng Viét khong con 13 mot van dé méi, nhung phan loai
cau hoi phap quy tiéng Viét 1a mot nghién cru méi ma hién nay it c6 nghién ctru vé
van dé nay.

Khac v6i phan loai cau hoi thong thuong, cau hoi phap quy c6 dic diém y
hoi c6 thé lién quan dén mét hoic nhiéu diéu luat. Thong thudng, cau hoi chi phan
theo mot nhin nhit dinh, nhung v6i cAu hoi phap quy thi mot cau hoi ¢é thé co mot
hoac nhiéu hon mot nhin do ¥ hoi cua cau héi ¢ lién quan dén nhiéu diéu luat khac
nhau ma khong thé ghép chung 1am mot. Vi vay viéc giai quyét bai toan phan loai
cau hoi phap quy tiéng Viét co phan phtc tap hon phén loai cau hoi thong thuong.
Tir viéc giai quyét bai toan nay gitip gop phan dem lai sy thuan tién cho ngudi 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 hoi 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 12 nghién ctru ban dau co thé dong gop bo dit liéu cho
cac nghién curu tiép theo.

- Nghién ctru mot s6 phuong phap phan loai dua trén hoc may st dung mo
hinh BERT 12 mdt mé hinh huén luyén sdn ma hién tai dang dat két qua phuong
phap hién dai trong xur 1y ngdn ngir ty nhién.

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

V& hudng phét trién tuong lai, ludn van s& tién hanh phat trién mot tap dir
liéu cau hoi phap quy tiéng Viét Ién hon va nghién ctru str dung thém nhiéu phuong
phap, gép phan cai thién tot hon kha niang phéan loai. Ngoai ra luan vin s& nghién
ctru va thir nghiém véi mot sé moé hinh khac dé tim ra mo hinh phu hop nhat véi bai

toan phén loai cau hoi phap quy tiéng Viét.
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