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1
MO PAU

Nghién ciru vé hé thdng hoi dap tu dong (Q&A) da dwoc quan tam tir rat 1au trén thé
gioi. Ngay tir nhitng nam 1960, cac hé thong hoi dap dau tién st dung co so dir lidu da duoc
ra doi. Vi muc dich hé théng duoc xay dung dé thuc hién viéc tim kiém tu dong cau tra 1oi
tir mot tap 16n cac tai liéu cho cau hoi dau vao mot cach chinh xac.

Hién nay, sé lugng hé théng hoi dap ngay cang ting, sb luong cau hoi giri vé cac hé
théng mdi ngay ngay cang nhiéu va viéc phat hién duoc y dinh cau héi cua ngudi dung 1a mot
trong nhirng budc dau tién dé lya chon dwoc cau tra 1oi dung véi mong mudn ngudi dung
guan tam.

O céc trudng Pai hoc, hé théng hoi dap dang duoc ap dung phd bién va timg buéc phét
trién, diéu nay gidp cac hoc sinh THPT mudn tiép can, tim hiéu thong tin ciing nhu ban than
cac sinh vién trong truong mudn biét rd hon vé cac khoa hoc, lgi ich ma trudng Pai hoc dang
c6 mot cach thuan tién, nhanh chéng. Tuy nhién, dé giai quyét sé lugng cau hoi 16n trong mot
thoi gian thi viéc xay dung dé xuat giai phap phat hién thong tin ngudi ding mudn hoi trong
hé thdng hoi dép 1 tién dé dé xac dinh va tim kiém dwoc cau tra 16i phi hop véi y dinh ngudi
dung.

Vi nhitng Iy do trén nén t6i quyét dinh lua chon dé tai “Phdt hi¢n y§ dinh nguwoi dung
trong hé théng héi ddp siv dung mang noron” dé nghién ciu va dua ra mot giai phap sir
dung hoc may dé phat hién y dinh nguoi dung trong hé théng hoi dap. Tir d6 cac hé thong hoi
dap sé tiét kiem duoc thoi gian, giai quyét duoc cac cau hoi nhanh chong va ding van dé ma
cac hoc sinh THPT hay Pai hoc dang ¢6 nhu cau mudn hoi. Clng véi dé, nhitng nghién ciu
trong khoa luan c6 thé coi 1 tién dé cho céc nghién ciu tiép theo dé dua ra cac cu tra loi va
phan loai cau hoi theo y dinh ngudi ding cho mét hé théng hoi dap ngay mot hoan thién.

Luan vin duoc t6 chic gom ba chuong gom:

Chuwong 1: Giéi thiéu tong quan vé bai toan xu Iy ngdn ngit ty nhién. Tim hiéu bai
toan phan loai van ban va giéi thiéu bai toan phat hién y dinh nguoi dung trong hé thong hoi
dap.

Chuwong 2: Trinh bay phuong phép giai quyét bai toan va cic phuong phap biéu dién
dic trung cho vin ban cing phuong phap hoc may ma dé tai lya chon: sir dung mang noron
va so sanh vai Support Vector Machine (SVM).

Chuwong 3: Trinh bay vé kich ban thuc nghiém cho céc truong hop xac dinh ¥ dinh
ngudi dung trén bo dix liéu thuc nghiém duogc thu thap tir: Kénh théng tin trec tuyén, Khoa
Quoac té, Pai hoc quac gia Ha Ngi.

CHUONG 1: TONG QUAN BAI TOAN PHAT HIEN Y PINH
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NGUOI DUNG

1.1 Xir ly ngdn ngir tu nhién

Xt ly ngdn ngir tw nhién (natural language processing - NLP) la mot nh&nh cua tri tué

nhan tao tap trung vao cac tng dung trén ngén ngi cua con nguoi. Trong tri tué¢ nhan tao thi

xt ly ngén ngit ty nhién 1a mot trong nhitng phan khé nhat vi né lién quan dén viéc phai hiéu

¥y nghia ngdn ngit - cdng cu hoan hao nhét cua tu duy va giao tiép.

Xt Iy ngdn ngit tw nhién 14 linh vuc d3 duoc nghién ctu tir nhiéu nam nay va dat duoc

nhiéu buéc tién quan trong trong nhitng nim gan day véi cac tng dung vé bai toan trong thuc

té nhu:

Nhan dang chir viét (bao gdm chir in va chit viét tay),
Nhan dang tiéng noi,

Dich tu dong,

Tim kiém thong tin,

Tém tét van ban,

Khai pha dir li¢u,

Phat hién tri thire, V.v.

1.2 Bai toan phat hién y dinh ngwoi ding trong hé thong héi dap

1.2.1 Phan logi van bdan

Phan loai van ban 1a qué trinh phan I6p mot ddi twong dit liéu vao mot hay nhiéu 16p

cho trudc nho mot md hinh phan 16p ma mo hinh nay dugc xay dung dua trén mot tap hop

cac d6i twong dit lidu di dugc gan nhan tir trudce goi 1a tap dit liéu hoc (tap huan luyeén).

Qua trinh phan 16p con dugc goi 12 qué trinh gan nhan cho cac d6i twong di lidu. Cac

bai toan phan loai van ban thuong thay Ia:

Phan cum van ban,
Tém tét van ban,
Xac dinh quan diém,
Phéat hién y dinh,

Phén tich cam xtc, hanh vi cua nguoi dung, v.v.

Trong noi dung luan van nay sé tap trung vao bai toan phét hién y dinh ctia ngudi dung

trong hé thdng hoi dap cua trudng Pai hoc.



1.2.2 Phat biéu bai toan

Bai toan xay dung hé thong hoi dap 13 mot bai toan kho thudc linh vuc xir Iy ngdn ngi
tu nhién. Ngon ngir tu nhién von nhap nhing, da nghia, viéc xac dinh duoc ngit nghia cta cau
hoi cling nhu phat hién ra cau tra 16i 1a mét thach thirc khdng nho. Khéng nhirng vay, cac cau
hoi ¢ thé mang theo céc théi quen, phong cach gd chit ctia ca nhan ngudi hoi nhu “em mudn
hoi ma dang ky cau htttt a” (Em mudn hoi ma dang ky cua HTTT a?), “Ma ngahf kh quan li
la bao nhiéu ak” (M3 nganh quan Ii 1a bao nhiéu a?). Ngoai ra, “Y dinh ngudi ding con cé
thé & trang thai rd rang — explicitly hoic tiém an/khdng rd rang — implicitly, truc tiép hoic
gian tiép. Y dinh rd rang 1a mot tuyén b rd rang va truc tiép caa ngudi dung vé nhitng gi
ngudi d6 c6 ké hoach lam” [9].

Y tuwong cua luan vin 13 s& di siu vao giai quyét bai toan xac dinh ¥ dinh ngudi ding

(hoc sinh, sinh vién) vai:

- Pau vao: Mot cau hoi ciia nguoi dung(hoc sinh, sinh vién)

- Dbaura: Y dinh ctia nguoi dung(thong tin ma hoc sinh, sinh vién muon hoi)

Chwrong trinh hoc bong nay thi )
— ¥ Hoc bong
sao a?
Phat hién ¥ dinh
ngLrai dang

Khoa minh tuyén sinh theo
hinh thitc thé nao a?

N Tuyén sinh

Hinh 1.1 Bai toan phat hi¢n y dinh ngwoi dung
Chang han nhu vi du tai hinh 1.1, véi dau vao cau hoi trong hé thong hoi dap 1a
“Chuong trinh hoc bong nay thi sao a?”” hé thdng s& dua ra dugc ¥ dinh ctua ngudi dung 1a
mubn hoi vé hoc bong, hay vai cau hoi “Khoa minh tuyén sinh theo hinh thiic thé nao a?” thi

hé thdng s& phét hién duoc ¥ dinh caa ngudi dung 1a mudn hoi vé van dé tuyén sinh.

1.2.3 Y nghia bai todn
Y dinh 1a mot khéi niém quan trong, dugc coi nhu chia khoa dé xay dung cac hé théng

hoi dap hién nay. Luan van mong muén s& dua ra dugc ¥ dinh ngudi dung dra trén cac ¥ dinh



4

cho truéc 1am tién dé cho cac hé thdng goi y, gidi thiéu,... vin d& ma nguoi dung dang quan
tam.

Vi du: ngudi dung dit cau hoi “Nganh qudn Ii thi co hi nghé nghiép ntn ¢? ”; hé théng
s& dua ra duoc ¥ dinh cua ngudi dung 1a: co héi nghé nghiép; tir 6 1am tién dé cho cac hé
thdng goi vy, gisi thiéu, dwa ra cac 16i moi vé co hoi viéc lam lién quan dén thong tin nghé
nghiép nguoi ding mudn hoi.

1.3 Cac nghién cwu lién quan

Trong nhitng nam gan day, d4 c6 nhiéu dé tai vé phat hién y dinh ngudi ding véi cac
phuong phap khac nhau dwoc &p dung vi du nhu dé tai “Identifying Intention Posts in
Discussion Forums "[18] vé xac dinh y dinh ngudi ding dya trén cac bai viét ding trong cac
dién dan thao luan. Zhiyuan Chen, Bing Liu cing cong su di nghién cttu mot van dé khong
nhitng méi la ma con c6 gia tri 16n, cu thé 1a xac dinh cac bai viét thao luan bay to ¥ dinh cua
ngudi dung trén cac dién dan thao luan truc tuyén. Cong trinh tap trung vao viéc xac dinh
nhitng bai dang (post) ctiia nguoi dung véi ¥ dinh rd rang. “Ro rang” nghia 1a y dinh dugc néu
1d rang trong cac van ban, khéng can phai suy luan. Tac gia thuc hién giai quyét van dé dat
ra nhu giai mot bai toan phan loai 2 16p 16p tich cuc (bai viét chaa v dinh) va 16p tiéu cuc (bai
viét khong c6 y dinh).

Ngoai ra, tdc gia Ahmed Husseini Orabi cting cong su da thuc hién mot dé tai rat thiét
thuc va c6 ¥ nghia vé viéc sir dung hoc sau dé phat hién tram cam cua nguoi ding Twitter:
“Deep Learning for Depression Detection of Twitter Users” [6]. Cong trinh trinh bay viéc xir
ly ngdn ngit tu nhién trén mang xa hoi twitter, thuc hién danh gia va so sanh trén mot s6 mo
hinh hoc sau, cu thé 1a 3 m6 hinh CNN va 1 mé hinh RNN va dua ra két qua vé van dé réi
loan tdm than va 1am tién dé cho hé thong phat hién cac hanh vi, cam xdc tiéu cuc caa ngudi
dung ca nhan trén mang xa hoi.

Khong chi c6 vay, dé tai “Supervised Clustering of Questions into Intents for Dialog
System Applications” [12], cua Iryna Haponchyk va cong su dé cap dén viéc phan cum céc
cau hoi cua cac hé théng hoi dap thanh cac ¥ dinh khac nhau. Cu thé, cong trinh tap trung vao
cac y dinh cua ngudi ding hé théng hoi dap thong dung vé cac phan cum nhu: thoi tiét, giam
can, dia diém,... Cong trinh 3 mot phan nao d6 chimg minh dugc “y dinh” 1a chia khoa quan
trong dé xay dung hé théng hoi dap thong minh, xac dinh nhanh muc dich trong mdi ngir

canh. Trong cong trinh nay, nhdm tac gia ciing da dé xuat mot mo hinh dé ty dong phan cum
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cac cau hoi thanh cdc muc dich ctia nguoi dung véi do chinh xac caa phan cum kha cao
(khoang 80%), cd thé gitp thiét ké cac hé thong hoi dap sau nay.

Bén canh d6, véi sic hat va sy phét trién nhanh chéng cuaa linh vuc xir Iy ngén ngit tu
nhién trong nhitng nam gan day, da c6 rat nhiéu cong trinh nghién ciru cua cac tac gia [7], [8],
[13], [14], [15] lién quan dén viéc khai ph4 quan diém, phan tich y dinh tir nhiéu nguon di
liéu v&i cac phuong phap khac nhau nhu sir dung phuong phap SVM, str dung mo hinh mang
noron héi quy, md hinh mang noron tich chap, ... vai két qua rat kha quan va htra hen sé& phat
trién va bung né trong nhitng nim tai.

Qua viéc nghién ciru, khao sat cac dé tai lién quan dén van dé phét hién y dinh nguoi
ding trong hé théng hoi dap cua truong Pai hoc con han ché va chua cé nhiéu. Bén canh do,
luan vian nhan thay nhu cau xt ly va phat hién y dinh nguoi ding trong hé thdng hoi dap danh
cho hoc sinh, sinh vién mdi ky tuyén dung cua trudng Pai hoc ngay mét 16n nén viéc hoc hoi,
tiép thu cac dé tai phat hién y dinh nguoi dung dé ap dung vai hé thong hoi dap cua truong
Dai hoc la can thiét.

Luan van s& tham khao, tim hiéu va gii thiéu vé cac phuong phap pho bién, sau d6 s&
4p dung va dua ra két qua danh gia ciing nhu dé xuat giai phap dé xay dung phat trién hé
thng hoi dap cho cac truong Pai hoc. Nhitng déng gop ban dau cua luan van nhu: xu ly tién
dir lidu, phan 16p dit liéu trén cac phuong phap khac nhau s& lam co s& ban dau trong viéc
danh gia va lya chon cac phuong phap, md hinh hoc may sao cho phi hop véi hé thong hoi
dap trong trudng Pai hoc, 1am tién dé cho cac tng dung tu dong, phan tich st dung dit liéu tur
hé théng hoi dap sau nay.

1.4Két luan chwong

Chuong 1 d3 gidi thiéu tong quan vé bai toan xu ly ngdn ngit ty nhién. Tim hiéu bai
toan phan loai van ban va giéi thiéu bai toan phat hién y dinh nguoi dung trong hé thong hoi
dap danh cho hoc sinh, sinh vién cua truong Pai hoc, tir @6 dua ra nhitng van dé can lam rd
va giai quyét trong luan van.

Trong chuong 2, lun vin sé& trinh bay vé huéng giai quyét cho bai toan phét hién ¥
dinh nguoi ding, va di siu hon trinh bay vé cac phuong phéap sé ap dung dé giai quyét bai

toan.
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CHUONG 2: PHUONG PHAP PHAT HIEN Y PINH NGUOI DUNG
SU DUNG HQC MAY

2.1 Phwong phap giai quyét bai toan

Pé giai quyét bai toan phat hién y dinh nguoi dung trong hé thong hoi dap cua trudng
Dai hoc, tir nhitng cau hoi duogc tdng hop tir hé thdng hoi dap vi du nhu: “cde chii dé NCKH
ndm nay la nhie thé nao a?”, “thii tuc dang ki NCKH ?’; ta s& phan 16p va dua duoc vé nhém
“Nghién ciru khoa hoc”. Luan vin d3 tham khao va tim hiéu sau dé dua ra dugc cac budc
thuc hién dé xay dung phuong phéap giai quyét cho bai toan xac dinh y dinh ngudi dung duoc
chia lam 2 giai doan: huan luyén va kiém thir. Hai giai doan duogc md ta nhu trong hinh 2.1

va 2.2 dudi day:

e . 6 Hu#n luyén mé hinh
Di¥ liéu hoc Tien = Iy —> Vector hoa tir (s dung mang
noron va SYM)

h 4

‘ Ma hinh

Hinh 2.1 Giai doan huan luyén mé hinh

D liéu kiém thf ——————» Tieén x Iy ———3»  Vector hoa tir —q Kiém thir mé hinh

¥
Két qua ‘

Hinh 2.2 Giai doan kiém thir md hinh

Ap dung phuong phép chia lam 2 giai doan nhu da trinh bay & trén, bai toan phat hién
y dinh nguoi dung trong hé théng hoi dap, luan vin s& thuc hién cac budc sau:
1. Chia dir liéu thanh 2 phan: dir liéu hoc va dit liéu kiém thir
2. Tién xit ly dir liéu dau vao: Loai bo cac ky tu ddc biét, cac tién to du thira, cac
tur stopwords
3. Vector hoa tir cho tap dir liéu
4. Ap dung mé hinh hoc may dé giai quyét bai toan, bao gdm mé hinh mang

noron va so sanh véi phuong phap SVM
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5. Pua ra md hinh huin luyén va két qua kiém thur.

Tai budc 1, luan van s€ ap dung phuong phap K-fold cross validation va chia dir liéu
thanh 3 phan bing nhau. Cu thé vé phuong phap K-fold cross validation s& dwoc luan vin
trinh bay tai muc 3.2 vé thiét 1ap thuc nghiém.

Trong budc 2, tién xu ly di liéu, chang han véi dit liéu diu vao mau nhu trén, ta phai
loai bo céc tién to du thira cua viée danh s tha tu nhu “1767.”, “1768.” va cac khodng trang
cung vai céc stopwords: “a”, “gi”, “thi”, ...

Céc phan tiép theo cua chuong 2 s& trinh bay chi tiét hon vé cac phuong phap, mé hinh
va dua ra dé xuat lwa chon va &p dung vao viéc phat hién ¥ dinh cua nguoi dung trong hé
théng hoi dap.

2.2Cac phwong phap biéu dién dic trung clia vin ban

2.2.1 Phwong phdap N-Gram
2.2.2 Phwong phdap TF-1DF
2.2.3 Phwong phap Word Vectors
2.3Cac phwong phap hoc may xay dwng mo hinh phan lép
2.3.1 Phwong phap SVM
2.3.2 Kién trac mang noron tich chdp (CNN)

Mang noron tich chap [19] 1a mét trong nhitng mang truyén thang dic biét. Mang
noron tich chap 1a mot md hinh hoc sau pho bién va tién tién nhat hién nay. Hau hét cac hé
théng nhan dién va xtr Iy anh hién nay déu sir dung mang noron tich chap vi toc do xu ly
nhanh va do chinh xéac cao. Trong mang noron truyén théng, cac tang duoc coi 1a mét chiéu,
thi trong mang noron tich chap, céc tang duoc coi la 3 chiéu, gém: chiéu cao, chiéu rong va
chiéu sdu. Mang noron tich chap c6 hai khai niém quan trong: két ndi cuc bo va chia sé¢ tham
s6. Nhitng khéi niém nay gop phan giam sé lugng trong sé can duoc huan luyén, do d6 ting
nhanh duoc toc do tinh toan.

C6 ba tang chinh dé xay dung kién triic cho mét mang noron tich chap:

1. Tang tich chap
2. Tang gop (pooling layer)
3. Tang duoc két ndi day du (fully-connected).
Tang két ndi day du giéng nhu cac mang noron thong thudng, va tang chap thuc hién

tich chap nhiéu Ian trén tang trude. Tang gop cd thé 1am giam kich thuée mau trén ting khdi
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2x2 cua tang trude d6. O c&c mang noron tich chap, kién tric mang thuong chong ba ting nay

dé xay dung kién trac day da. Vi du minh hoa vé mét kién tric mang noron tich chap day du:

convolution convolution pooling dense
pooling
N 3
w0
ris
— == L‘ ol
| —
L 6@14x14 —
“ S2 feature map |_ 16@555
28x28 image 6@28x28 16@10x10 s4 featur: ma
C1 feature map C3 feature map P

Hinh 2.3 Kién tric mang LeNet [19]
Sau qué trinh tim hiéu va tham khao, véi diéu kién thiét bi thuc nghiém con han ché,
véi kién tric CNN, luan vian quyét dinh ap dung 2 convolutional layers véi cac thong so sau:
e Convolutional layer 1:
o 20 Feature maps
o Patch size 5x5
o Pool size 2x2
e Convolutional layer 2:
o 100 Feature maps
o Patch size 5x5

o Pool size 2x2

—_— o (x100) (xlUU). — e
o \ output
\ (x20) N 0
\ % ‘.‘.A‘ );\ » 1 \
input “ﬁt\iis w 9
5X5 NN 9 N
convolution \ 22 ) \\ O fuly N\
subsampling convolution connected
N o _swbsamping NN N
feature extraction classification

Hinh 2.4 M6 hinh CNN luén vin sir dung
2.3.3 Kién tric mang noron hoi quy (RNN)
a. Gi6i thiéu mang noron hoi quy RNN
Mang noron hoi quy RNN duoc mé hinh dé giai quyét van dé md phong vé mit thoi

gian caa dit liéu chudi. Do d6, mang RNN rat phi hop cho viéc md hinh héa xir Iy ngdn ngir.
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Trong d6, mdi tir trong chudi dau vao s& duoc lién két voi mot bude thoi gian cu thé. Trong

thuc té, s6 budce thoi gian s& bang véi do dai tdi da cua chudi.

Ty

CAj = A rH— A A — A

& ® © - ®
Hinh 2.5 M6 hinh mang RNN [18]

Hinh 2.4 1a md ta co ban cia mang RNN. Ham A nhén dau vao x: tai thoi diém t va

dau ra 1a gia tri vector an h.. Nhan thiy, ham A cho phép thong tin duoc Iap lai truyén tir mot
budc ciia mang toi budc tiép theo. Str dung mang RNN ¢4 rat nhiéu ung dung nhu nhan dang
giong ndi, md hinh héa ngdn ngtt, dich, nhan dang anh.

Tuy nhién, mang RNN ¢6 van dé luu trit thong tin ngit canh phu thudc 1au dai. Xét 2
truong hop vi du sau day:

1. Trén dudng nhiéu xe co.
2. T6i1on 1én ¢ Ha Noi, toi c6 thé nhé hét danh lam thang canh tai Ha Noi.

Véi vi du 1, ta khéng can thong tin ngit canh, nhung trong trudng hop 2, cac thdng tin
phia trude d6 goi ¥ rang tir tiép theo cd thé lién quan dén tén cia mot thanh phd. Trong truong
hop 2, khoang cach giira 2 phu thuc nay 13 16n hon. Dé dua ra du doan nay, bit budc mang
RNN phai luu trir toan bd céc tir vao trong bo nhé. Trong pham vi khoang cach phu thugc nay
thap thi co thé kha thi, nhung néu véi khoang céch cuc 16n, doan van dai thi viéc luu trir caa
RNN tro nén nang né va khdng hop 1y. Day chinh 1 van d& luu trir thong tin phy thuoc 1au
dai.

Trén ly thuyét, mang RNN c6 thé phat sinh bd nhd dii dé xur 1y van dé luu trir phu
thugc dai. Tuy nhién, trong thuc té thi khéng phai vay. Van dé nay da dugc Hochreiter (1991)
dua ra nhu thach thie cia mang RNN. Va mang Long short-term memory (LSTM) duoc phéat

biéu nam 1997 da giai quyét duoc van dé nay.

b.  Mang Long short-term memory (LSTM)
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Long short term memory Ia cai tién caa mang RNN nham giai quyét van dé hoc, luu
trir thong tin ngir canh phu thudc dai. tdi ciing xem xét cach LSTM [11] cai tién hon so véi
mang RNN. Trong md hinh RNN, tai thoi diém t thi gid tri cua vector an ht chi duoc tinh bang

mot ham tanh

® ® ©
1 i 1

A A

| | |
&) © ©

Hinh 2.6 Module xir ly ht cia RNN [18]
LSTM ciing c6 cau tric mit xich tuong ty, nhung cac module 1ap ¢6 cau tric khac han.
Thay vi chi c6 mot layer neural network, thi LSTM c¢6 téi bbn layer, twong tac véi nhau theo
mot cAu tric cu thé.
Véi uu diém vé luu trit phu thudc dai, model sir dung dé huan luyén trong luan vin
nay 1a model LSTM. Mo hinh duoc luan van st dung duoc mé ta trong hinh 2.17 gém maot
I6p LSTM duy nhat sau d6 1a mot 1ép tdng hop trung binh (full-connection) va mét 16p hoi

quy logistic. C4c tur dugc vector hoa sir dung mé hinh Word2vec.

Logistic regression

Mean pooling

ho hy /‘ hy

LSTM b——» LSTM|—» ++» —— ™ |STM

Xp xl Xn

Hinh 2.7 M6 hinh LSTM luén van si dung
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2.4 Két luan chwong

Chuong 2 d3 trinh bay vé qua trinh tim hiéu va 4p dung thuat toan TF-IDF, N-Gram
dé trich xuit dic trung. Bén canh d6, chuong nay ciing di trinh bay giéi thiéu vé thuat toan
SVM, mang noron tich chap, mang noron hdi quy dé phan 16p dir liéu.

Véi nhitng kién thirc d3 tim hiéu va trinh bay tai chuong, luin vin s& ap dung kién trdc
mang noron hdi quy — LSTM, kién tric mang CNN va so sanh véi SVM.

Chuong 3 sé tién hanh thiét 1ap thuc nghiém dit liéu véi phuong phap da dé xuét trén
cac kich ban khac nhau, sau d6 s& danh gia do chinh xac va dua ra dé xuat dinh huéng tiép
theo.



CHUONG 3: THUC NGHIEM VA PANH GIA

3.1 Dir liéu thuc nghiém

Luan van st dung dit liéu thuc nghiém duoc thu thap tir: Kénh thong tin truc tuyén,
Khoa Qudéc té, Pai hoc quéc gia Ha Nai vai tong sé lugng 1a 3069 cau hoi. Qua trinh gan
nhan cho tép di liéu gom 3 ban tham gia, 2 ban gan nhén va 1 ban kiém tra lai viéc gan nhan.
Sau khi thyc hién gan nhan, cac cau hoi duge dua vé cac 16p ¥ dinh sau: Thong tin vé truong,
thong tin lién lac, thdng tin vé khoa, co héi nghé nghiép, diéu kién tieng Anh, hoc phi, diém
chudn, nhdp hoc, thi tuc, hoc béng, nghién cizu khoa hoc, tai lidu, tir choi/ khéng dong Y,

dong y, khéac. S6 lugng cu thé thu dugc sau qua trinh gan nhan y dinh duoc mé ta tai bang

3.1.

Noi dung y dinh

12

Thong tin vé truong 150
Thong tin lién lac 91
Thong tin vé khoa 569
Co hoi nghé nghiép 73
Diéu kién tiéng Anh 84
Hoc phi 192
biém chuan 83
Nhap hoc 275
Thu tuc 502
Hoc bong 379
Nghién ctru khoa hoc 300
Tai liéu 86
Tir chdi, khong dong y 100
pong y 100
Khéac 85

Bang 3.1 Bang mo ta dir liéu thuc nghiém
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Lam khao sét véi tap dix liéu ndy, luan vin c6 duoc biéu do phan bd sb luong tir trong
cau nhu biéu d6 3.1
Phan b6 s6 cau va d¢ dai cau
400
350
300

250

200

150

100

D

Olll Illlll-___- S

1234567 8 9101112131415161718192021222324252627282930313334

S6 cau

Do dai cau

Hinh 3.1 Biéu dd phan bo sé ciu va dé dai cau
Dua vao biéu db trén ta cd thé thay:
e S4 luong cau tap trung phan 16n khoang 5 dén 12 tir
e S lugng cau trén 100 tir kha nhiéu, toan bd cac cau co s6 luong tir tir 4 dén
14 déu trén 100.
e So luong cau c6 do dai 8 tir 1 nhiéu nhat: 367 cau.
e Khong c6 cau nao c6 do dai 32 tur.
e S4 lwong cau c6 do dai 27, 30, 33, 34 thap nhat: 1 cau.
3.2 Thiét lap thuc nghiém
Qua trinh thyc nghiém thuat toan gom 3 giai doan chinh:
e Tién xu ly dit liéu: Loai bo cac du thira, cac tir v nghia trong cau.
e Vector hoa va trich chon dac trung: St dung 2 thuat toan TF-IDF, N-Grams
v&i n 1an luot chon cac giatri 1, 2, 3.
e Xay dung bd phan 16p dir liéu: Str dung LSTM, CNN va SVM.
Tién xi 1y dir liéu: Luan van sir dung ngdn ngir python dé xir ly céc dir liéu du thira,
loai bo cac stopwords.
Vector hoa: Luan van sir dung filter StringToVector c6 san trong Weka dé thiét 1ap va

trich chon dac trung caa dir lidu.
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M® hinh phan 16p: M6 hinh ma luan vin st dung duoc md ta trong phan 2.3.2 vé mo
hinh CNN va phan 2.3.3 vé md hinh LSTM.

Thiét 1ap tham so6 véi Weka:

Sau qua trinh nghién ciru va tim hiéu cac phuong phap danh gia thuc nghiém, luan vin
dé xuat sir dung phuong phap K-fold Cross Validation. K-fold cross validation ¢ cac dic
diém sau:

- Téap toan bo cac vi du D dugc chia ngiu nhién thanh k tap con khong giao
nhau (goi 1a “fold”) c6 kich thudc xap xi nhau.

- MBJi lan (trong sb k 1an) lip, mot tap con duoc st dung 1am tap kiém thir, va
(k-1) tap con con lai duoc dung lam tap huan luyén.

-k gia tri 161 (mdi gia trj twong tng v6i mot fold) duge tinh trung binh cong dé
thu dugc gia tri 161 tong thé.

Pé danh gia chinh xac hon chat luong ciia mo hinh ta sir dung thém 2 do do 14 Precision
va Recall.

= Precision dugc dinh nghia 12 ti 18 s6 diém true positive trong sd nhiing diém
dugc phan loai 1a positive (TP + FP).

TP
TP + FP

Cong thirc (3. 1) Tinh Precision

Precision =

= Recall duoc dinh nghia 1a ti 1¢ s6 diém true positive trong s6 nhirng diém thuc
su 1a positive (TP + FN).
TP
TP + FN
Cong thiic (3. 2) Tinh Recall

Recall =

Thuc té thi hai 46 do trén khéng phai lic nao ciing ting giam tuong Gng véi nhau, c6
truong hop Recall cao con Precision thap va nguoc lai, dé cho danh gia tong quat hon ta dung
d6 do F-measure 1a trung binh diéu hoa cua 2 d6 do trén véi hé s6 0.5 (tdm quan trong cua 2
hé s6 ngang nhau):

2 _, bricision .recall

F, = =2
1 1 1 pricision + recall

pricision = recall

Cong thirc (3. 3) Tinh F1



15

3.3 Cong cu thuc nghiém

3.3.1 Méi trwong thuc nghiém

Thanh phan Thong sb

CPU

CPU Intel Core i5 3.3GHz

RAM

RAM 8GB

Hé diéu hanh (0S)  Windows 10 Professional 64bit

Bang 3.2 Méi trueong thuc nghiém

3.3.2 Cong cu phan mém

Tén MO ta
PyCharm
https://www.jetbrains.com/pycharm/
Weka 3.8 Cong cu tich hop ho tro cac thuat toan hoc may.
https://www.cs.waikato.ac.nz/ml/weka/
Package Goi thu vién deep learning danh cho Weka.

WekaDeeplearnin

94j

https://deeplearning.cms.waikato.ac.nz/user-quide/getting-started/

Package LibSVM

Goi thu vién thuat toAn SVM cho Weka.

http://weka.sourceforge.net/doc.stable/weka/classifiers/functions/Lib

SVM.html

Packge

NeuralNetwork

Goi thu vién hd trg Neural Network cho Weka.

https://github.com/amten/NeuralNetwork

Bang 3.3 Cong cu phan mém

3.4Két qua thuc nghiém
3.4.1 Kétqud

LSTM
Acc (%)
bo do
Y dinh
Théng tin vé

truong

Unigrams Bigrams Trigrams

Thong tin lién
lac

Théng tin vé
khoa



https://www.jetbrains.com/pycharm/
https://www.cs.waikato.ac.nz/ml/weka/
https://deeplearning.cms.waikato.ac.nz/user-guide/getting-started/
http://weka.sourceforge.net/doc.stable/weka/classifiers/functions/LibSVM.html
http://weka.sourceforge.net/doc.stable/weka/classifiers/functions/LibSVM.html
https://github.com/amten/NeuralNetwork
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Co hoi nghé

nghi¢p

zﬁf S g8 11 90.5 | 89.4 | 88.4 | 61.9 | 69.8 | 91.7 | 26.2 | 40.7 | 88.4 | 90.5 | 89.4
Hoc phi 83.4| 89.1 | 86.1 | 83.4 | 68.2 | 70.8 | 61.0 | 43.2 | 50.6 | 83.4 | 89.1 | 86.1
Piém chuin 7041 60.2 | 649|704 | 33.7 | 444|550 | 13.3 | 21.4 | 70.4 | 60.2 | 64.9
Nhap hoc 81.1|87.3|84.1|81.1|771|715|665| 687 |67.6|81.1|87.3 |84.1
Thi tyc 89.8| 93.4 | 91.6 | 89.8 | 85.3 | 84.0 | 48.8 | 69.7 | 57.4 | 89.8 | 93.4 | 91.6
Hoc bdng 943|91.0 | 926|943 |823 83.1|81.9|57.3 |67.4|94.3| 91.0 | 92.6

Pt 96,6 94.3 [95.4 | 96.6 | 87.3 | 88.7 | 87.1 | 740 | 80.0 | 96.6 | 94.3 | 95.4
khoa hoc

Tai liéu 82.2|86.0 841|822 |54.7 631|914 |37.2|529|82.0| 84.9 | 83.4

dTgn‘;hg"khO”g 80.8 | 59.0 | 68.2 | 80.8 | 46.0 | 56.1 | 63.0 | 17.0 | 26.8 | 79.7 | 59.0 | 67.8

Pong y 79.4 | 81.0 [80.2 | 79.4 | 43.0 | 56.6 | 48.0 | 12.0 | 19.2 | 78.6 | 81.0 | 79.8
Khéc 40.0 | 44.7 | 42.2|40.0| 59 | 9.9 |16.7| 2.4 | 4.1 |40.2| 435|418
Bang 3.4 Két qua m6 hinh LSTM

CNN Unigrams Bigrams Trigrams TF-IDF

Acc (%)
bo do

Y dinh
Thong tin vé
truong
Thong tin lién
lac
Théng tin vé
khoa

g;hlll:r: L 889 | 76.7 | 82.4 | 90.3 | 89.0 | 89.7 | 93.2 | 93.2 |93.2 | 74.6 | 726 | 736

Rf# SHET 931 | 96.4 | 947 | 98.8 | 96.4 | 97.6| 100 | 100 | 100 | 91.6 | 90.5 | 91.0
Hoc phi 91.0 | 89.6 | 90.3 | 785 | 79.7 | 79.1 | 81.8 | 56.3 | 66.7 | 85.1 | 86.5 | 85.8
S0 | 851]75.9 [80.3]89.3|80.7 | 848828928 |875 643|759 | 696
N 85.5|90.2 | 87.8 | 77.3 | 72.0 | 74.6 | 81.5 | 69.1 | 74.8 | 845 | 85.5 | 85.0
Thi tuc 92.1|90.8 | 915 |86.8|84.1 | 854 |50.7|80.7 | 62.3|90.7 | 89.0 | 89.8
Hoc béng 94.0 | 95.8 | 94.9 | 92.2 | 81.5 | 86.6 | 53.4 | 66.2 | 59.1 | 90.9 | 92.1 | 915

JULS 969|953 |96.1|93 | 88.0 |90.4|93.4 | 70.7 | 80.5 | 87.1 | 97.0 | 918
khoa hoc

Tai ligu 92.9190.7 |91.8 953|942 |94.7|98.8 953 |97.0|71.0|76.7 | 73.7

dTgn‘éhgi’khf’”g 61.6 | 69.0 | 65.1|81.2 | 69.0 | 74.6 | 90.3 | 56.0 | 69.1 | 52.7 | 58.0 | 55.2

Pong y 61.4|62.0 |61.7|88.4|76.0 | 81.7|83.6|61.0 | 70.5|59.0 | 46.0 | 51.7
Khéc 38.6 [ 20.0 | 74.6|87.5|82.4 |84.8|93.3|824 |87.5|351|15.3 |21.3
Bang 3.5 Két qua md hinh CNN

71.8 | 76.7 | 742|718 | 342 1439|500 96 |16.1 714 | 753|733

74.6 | 73.5|76.0 | 74.8 | 88.5

87.2190.1 | 88.6|96.7 |95.6 |96.198.9 989 |98.9|76.1|76.9 |76.5

82.5|83.8 183.2]67.1|83.0 742|818 |59.9 |69.280.5|77.9 |79.2




SVM Unigrams

Acc (%)
bo do

Y dinh Fre

Rec

F1

Pre
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Bigrams

Rec

F1

Trigrams

Pre

Rec

F1

Pre

TF-IDF

88.89 70.22 51.48 87.59

Rec

F1

tThﬁ’”gti“Vé 81.3 |83.0 | 695 | 60.7 | 64.8 | 90.6

rudng

m’”g“““e” 96.3 | 86.8 | 91.3|94.1 | 352 |51.2| 100 | 8.8 | 16.2|97.3|80.2 | 88.0
mg:g““"é 86.2|91.2 | 88.6 | 46.6|88.8 |61.1/29.9|91.9 |45.1|87.9| 895 |88.7
ggh?g”ghé 88.7 | 75.3 | 81.5|95.2 | 27.4 | 42.6 | 80.0| 5.5 |10.3|90.0 | 74.0 | 81.2
Rﬁ‘ SR 975 | 917 | 945 | 97.0 | 76.2 | 85.3 | 97.9 | 56.0 | 71.2 | 97.4 | 90.5 | 93.8
Hoc phi 923|932 | 92.7 | 82.8 | 57.8 | 68.1 | 71.1 | 33.3 | 45.4 | 91.3 | 92.7 | 92.0
SI e | 92.9 | 78.3 |85.0 | 83.3 | 24.1 | 37.4 833 | 6.0 |11.2 | 925 74.7 | 82.7
Nhap hoc 87.1|88.7 | 87.9 | 74.8 | 71.3 | 73.0 | 805 | 5.6 | 65.8 | 85.2 | 90.2 | 87.6
Thi tuc 945 95.0 | 94.7 | 84.2 | 82.7 | 83.4| 71.0 | 57.6 | 63.6 | 94.7 | 92.0 | 93.3
Hoc béng 08.4| 94.7 | 965 | 78.8 | 84.4 | 815 | 79.1 | 52.0 | 62.7 | 95.2 | 93.9 | 94.6
Er?:;ehnog“” 97.3 | 96.7 | 97.0 | 96.5 | 82.7 | 89.0 | 92.9 | 70.0 | 79.8 | 98.0 | 96.3 | 97.1
Tai ligu 973 | 826 | 89.3 | 92.7 | 59.3 | 72.3 | 100 | 26.7 | 42.2 | 98.8 | 93.0 | 95.8
dTg‘n‘;h;"khO”g 54.6 | 89.0 | 67.7|76.3 | 45.0 | 56.6 | 78.9 | 15.0 | 25.2 | 47.2 | 91.0 | 62.1
pang y 84.0| 79.0 | 81.4 | 90.0 | 36.0 | 51.4 | 81.3 | 13.0 | 22.4 | 78.7| 70.0 | 74.1
Khac 397|271 322|250 1.2 | 2.2 | 00.0| 00.0 | 00.0 | 39.2 | 235 |29.4

Bing 3.6 Két qua phwong phap SVM

3.4.2 Pdnh gid két qud

a. So sanh d¢ chinh xac cia cac phwong phdp trich chon dac trung

b. So sdanh ddc trung unigrams va bigrams LSTM va SVM

3.5 Két luan chwong

NoGi dung chuwong nay trinh qua trinh thuc nghiém luan van phat hién y dinh nguoi

dung trong hé thdng hoi dap trén bo dir liéu thu tap duoc tir “Kénh thdng tin truc tuyén, Khoa

Quoc té, Pai hoc quoc gia Ha Ngi ”. Duya trén s6 lidu két qua thuc nghiém & chuong nay luan

van dua ra phan tich danh gia vé phuong phép thuc hién. Cac két qua cho thay viéc su dung

cac dic trung khéc nhau mang lai d6 chinh xac khac nhau. Sau khi quan sat bo di liéu, c6 rat

nhiéu tir dugc viét theo vin phong riéng va sai chinh ta (Vi dy: “add” —y hoi admin, ad) hay

viét tat (Vi du: k thay cho khong) du da loai bo stopwords. Pay thuc su | thach thic trong

viéc xay dung hé thdng phat hién y dinh véi ngbn ngit tu nhién, dic biét bang tiéng Viét.
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KET LUAN

Nghién ctiru vé xtr Iy ngdn ngir ty nhién ndi chung, vé bai toan phat hién y dinh ngudi
ding noi riéng vai toi 1a cong nghé mai, thoi gian nghién ctu con ngin nén van con nhiéu
van dé chua thuc sy ndm bat tét. Tuy nhién qua qué trinh nghién ctu, luan vin da tim hiéu
SAu V& cac giai doan tir tién xu Iy dit liéu dén viéc chon cac phuong phéap biéu dién dic trung
cta van ban (N-grams, TF-IDF), phuong phap hoc may dé xay dung mé hinh phan 16p di
licu mang noron (kién trdc LSTM va CNN trong luan vin dé xuat) va so sanh véi phuong
phap SVM.

Str dung mang noron no6i chung hay moé hinh LSTM va CNN noi riéng trong Deep
Learning 1a mot hudéng di co k§ thuat va hiéu qua trong bai toan xir Iy chudi va hién dang
duoc cac nha nghién ciu sir dung rat nhiéu. Tuy nhién, LSTM va CNN khdng phai 1a mot ky
thuat van niang ma ct bai toan vé NLP 12 lai 4p dung dugce. N6 con cin cir vao nhiéu yéu to
nhu tap ngt liéu, dac tinh caa tap ngir liéu. Vi déi khi stir dung mét thuat toan SVM lai cho ra
két qua tbt hon.

Trong tuong lai, luan vin c6 thé duoc phét trién nghién ciru cac md hinh khac, thay
d6i cau tric mang noron nhiéu lép hon hoic két hop cac loai mang noron véi nhau dé nang
cao do chinh xac va cai thién tbc do xu 1y dbi vai viéc phét hién ¥ dinh nguoi ding chinh xéac
hon. Luan vin ciing 14 tién dé xay dung hé thdng tu van, quang céo trong hé théng hoi dap
cua trudng Pai hoc phli hop, voi luong nguoi quan tm cao va hd trg nhanh chong giai dap

dung cac van dé trong hé théng hoi dap.
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