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MO PAU

Nghién ciru vé hé thdng hoi dap tu dong (Q&A) da dwoc quan tam tir rat lau
trén thé gisi. Ngay tir nhing nam 1960, cac hé théng hoi dap dau tién sir dung co s&
dit liéu da duogc ra doi. Vi muc dich hé thong duoc xay dung dé thuc hién viéc tim
kiém ty dong cau tra 1oi tr mot tap 1on céc tai liéu cho cau hoi dau vao mot cach
chinh xac.

Hién nay, sb luong hé thdng hoi dap ngay cang ting, sb luong cau hoi guri vé
cac hé thbng mdi ngay ngay cang nhiéu va viéc phét hién duoc y dinh cau hoi cua
nguoi dung 14 mot trong nhitng budc dau tién dé lya chon duoc cau tra 1oi dung voi
mong muébn ngudi ding quan tam.

O cac trudng Pai hoc, hé thong hoi dap dang dugc ap dung pho bién va tung
budc phét trién, diéu nay gilp cac hoc sinh THPT mudn tiép can, tim hiéu thong tin
cling nhu ban than céc sinh vién trong truong mudn biét rd hon vé cac khoa hoc, loi
ich ma truong Pai hoc dang c6 mot cach thuan tién, nhanh chong. Tuy nhién, dé
giai quyét sé lugng cau hoi 16n trong mot thai gian thi viéc xay dung dé xuat giai
phap phat hién thong tin ngudi dung mudn hoi trong hé thong hoi dap 1a tién dé dé
xéc dinh va tim kiém duoc cau tra 10i phd hop véi v dinh nguoi ding.

Vi nhiing ly do trén nén quyét dinh lya chon dé tai “Phdt hién y dinh nguwoi
dung trong hé théng héi ddp sik dung mang noron” dé nghién ciu va dua ra mot
giai phap st dung hoc may dé phét 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 dugc cac cau hoi
nhanh chong va dang van d& ma cac hoc sinh THPT hay Pai hoc dang c6 nhu cau
mudn hoi. Clng vai d6, nhitng nghién ciu trong khoa luan c6 thé coi la tién dé cho
cac nghién cuu tiép theo dé dua ra cac cau tra 11 va phan loai cau hoi theo ¥ dinh
ngudi dung cho mot hé thdng hoi dap ngay mot hoan thién.

Luan van dugc to chirc gdm ba chuong gom:

Chwong 1: Gigi thiéu tong quan vé bai toan xir Iy ngdn ngit tu nhién. Tim
hiéu bai toan phan loai van ban va gigi thiéu bai toan phat hién y dinh nguoi ding

trong hé théng hoi dap.



Chuwong 2: Trinh bay phuong phap giai quyét bai toan va cac phuong phap
biéu dién dic trung cho van ban cung phuong phap hoc may ma dé tai lua chon: sir
dung mang noron va so sanh véi Support Vector Machine (SVM).

Chuwong 3: Trinh bay vé kich ban thuc nghiém cho cac trudng hop xac dinh
y dinh nguoi dung trén bo dir liéu thuc nghiém dugc thu thap tir: Kénh théng tin

triec tuyén, Khoa Qudc té, Pai hoc quac gia Ha Ngi.



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

1.1 Xir ly ngdn ngir tuw nhién

Ngon ngit [5] 1a hé thong dé giao tiép hay suy luan ding mét cach biéu dién
phép 4n du va mot loai ngix phap theo logic, mdi cai d6 bao ham mét tiéu chuan hay
su that thudc lich sir va siéu viét. Nhiéu ngdn ngir st dung diéu bo, &m thanh, ky
hiéu, hay chit viét, va cb gang truyén khai niém, y nghia, va y nghi, nhung ma nhiéu
khi nhitng khia canh nay nam sét qua, cho nén kho phan biét no.

Xt ly ngdn ngit chinh 1a xu 1y thong tin khi dau vao 1a “dir liéu ngon ngir”
(dit liéu can bién doi), tac dit lidu “van ban” hay “tiéng n6i”. Pac diém chinh cua
cac kiéu dir liéu nay 1a khdng c6 ciu tric hoic nira cau tric va ching khdng thé luu
trix trong cac khudn dang cé dinh nhu cac bang biéu.

Xir ly ngbn ngir ty nhién (natural language processing - NLP) la mot nhanh
cua tri tué¢ nhén tao tap trung vao cac trng dung trén ngdn ngir ctia con nguoi. Trong
tri tué nhan tao thi xir ly ngdn ngir ty nhién 1a mot trong nhitng phan kho nhat vi n6
lién quan dén viéc phai hiéu y nghia ngon ngit - cdng cu hoan hao nhat cua tu duy
va giao tiép.

Xt ly ngdn ngir tu nhién 14 linh vuc da duoc nghién ctu tir nhiéu nam nay va
dat duoc nhiéu budc tién quan trong trong nhitng nam gan day voi cac tng dung vé
bai toan trong thuc té nhu:

= Nhan dang chir viét (bao gom chit in va chit viét tay),
* Nhéan dang tiéng noi,

* Dich tu dong,

= Tim kiém thong tin,

=  Tém tat van ban,

» Khai pha dir li¢u,

= Phat hién tri thic, v.v.



1.2 Bai toan phat hién y dinh ngudi dung trong hé théng héi dap
1.2.1 Phan logi van ban

Phan loai vin ban 1a qué trinh phan 16p mot dbi twong dit liéu vao mot hay
nhiéu 16p cho trudc nhd mot mé hinh phan 16p ma mé hinh nay duoc xay dung dua
trén mot tap hop cac ddi twong dit liéu di duogc gan nhén tir trudc goi 12 tap di liéu
hoc (tap huan luyén).

Qua trinh phan 1ép con duoc goi 1 qua trinh gan nhin cho cac ddi tuong dir
liéu. Cac bai toan phan loai vin ban thuong thay 1a:

* Phan cum van ban,

»  Tém tit van ban,

= Xac dinh quan diém,

= Phat hién y dinh,

» Phén tich cam x1c, hanh vi cua nguoi dung, v.v.

Trong noi dung luan van nay sé tap trung vao bai toan phéat hién y dinh cta
ngudi ding trong hé thdng hoi dap cua truong Pai hoc.

1.2.2 Phat biéu bai toan

Nghién ciru vé hé thdng hoi dap tu dong hién dang thu hat sy quan tam cua
rat nhiéu cac nha nghién cau tir cac trudong dai hoc, cac vién nghién ciu va ca cac
doanh nghiép 16n trong nganh céng nghé thong tin, c6 y nghia khoa hoc lan y nghia
thuc té. Rat nhiéu cac hoi nghi thuong nién vé khai pha dit liéu, trich chon théng tin
danh mot chu dé riéng cho cac nghién cau vé hé thong hoi dap nhu Text REtrieval
Conference (TREC), The Cross-Language Evaluation Forum (CLEF)...

Bai toan xay dung hé thong hoi dap 1a mot bai toan kho thude linh vuc xu ly
ngdn ngit tw nhién. Ngdn ngit tu nhién von nhip nhang, da nghia, viéc xac dinh
duoc ngir nghia cua ciu hoi cling nhu phat hién ra cau tra loi la mot thach thac
khong nho. Khdng nhiing vay, cac cau hoi c6 thé mang theo cac thoi quen, phong
cach gd chir cua c4 nhan ngudi hoi nhu “em mudn hoéi ma dang ky cau htttt a” (Em
muébn hoéi ma dang ky cua HTTT a?), “Ma ngahf kh quan 1i 1a bao nhiéu ak” (M4

nganh quan li 1a bao nhiéu a?).



Ngoai ra, theo Bratman (1987) “Y dinh ngudi dung con c6 thé & trang théi rd
rang — explicitly hodc tiém dan/khéng rd rang — implicitly, truc tiép hoic gian tiép. Y
dinh rd rang 1a mot tuy@n bd rd rang va truc tiép cua ngudi dung vé nhitng gi nguoi
d6 c6 ké hoach lam” [9]. Theo Zhiyuan Chen, Bing Liu cung céng su [16],[17] ¥
dinh c6 hai loai 1a ¥ dinh 4n va y dinh 3 rang. Y dinh rd rang tic 12 mong muédn cua
ngudi dung duoc thé hién rd rang khong can két hop. Nhitng truong hop v dinh két
hop dugc Xép vao ¥ dinh an. Vi dy, mot nguoi ding viét, " dang tim kiém mot
thuong hiéu xe méi dé thay thé cii Ford Focus cua ” - “I am looking for a brand new
car to replace my old Ford Focus”

Y tuong cua luan van 1a s& di sau vao giai quyét bai toan xac dinh y dinh

nguoi dung (hoc sinh, sinh vién) vai:

- Dau vao: Mat cau hoi ctia nguoi dung(hoc sinh, sinh vién)

- Daura: Y dinh cia nguoi dung(thong tin ma hoc sinh, sinh vién mudn héi)

Chrong trinh hoc bong nay thi )
e Hoc bong
sao a?
Phat hién ¥ dinh
nguei dung

Khoa minh tuyén sinh theo
hinh thikc thé nao a?

> Tuyén sinh

Hinh 1.1 Bai toan phét hién y dinh ngwoi dung
Chang han nhu vi du tai hinh 1.1, véi dau vao cau hoi trong hé théng hoi dap
1a “Chuong trinh hoc bong nay thi sao a?”” hé théng s& dua ra duoc ¥ dinh cta nguoi
ding 1a mudn hoi vé hoc bong, hay vai cau hoi “Khoa minh tuyén sinh theo hinh
thire thé nao a?” thi hé thdng s& phat hién duoc y dinh ctua ngudi ding 12 muén hoi

vé véan dé tuyén sinh.



1.2.3 Y nghia bai todn

Hé thdng hoi dap ngay cang 16n manh, cing véi dé, dir liéu cau hoi duoc gui
vé céc hé théng hoi dap ngay mot 16n. Mat sb tng dung thdng dung vé hé thdng héi
dap thuong dugc moi nguoi St dung nhu:

e Siri (Apple),
e Cortana (Microsoft),
e Google Assistant (Google), ...

La nhitng @ng dung 16n vé hé théng hoi dap dang duoc phat trién manh mé.
Viéc dit cau hoi va nhan duoc cau tra 1oi tir cac hé théng c6 d6 chinh xéac khé cao,
dem lai nhiéu trai nghiém méi ciing nhu su tién ich cling nhu sy hai 16ng cta nguoi
ding véi muc dich ho mong muén. Viéc phat hién v dinh nguoi dung trong hé
théng hoi dap co nhiéu y nghia, gitp ta thdy duoc y dinh cia nguoi hoi mot céch
nhanh chéng.

Y dinh 1a mot khéi niém quan trong, duoc coi nhu chia khoa dé xay dung cac
hé théng hoi dap hién nay. Luan vin mong mudn s& dua ra dugc y dinh nguoi ding
dua trén cac y dinh cho trudc lam tién dé cho cac hé théng goi ¥, gisi thiéu,... van
dé ma nguoi dung dang quan tam.

Vi du: ngudi dung dat cdu hoi “Nganh qudn i thi co héi nghé nghiép ntn
a?”; hé théng s& dua ra dugc ¥y dinh cua ngudi dung la: co hdi nghé nghiép; tir d6
lam tién dé cho cac hé thdng goi v, gidi thiéu, dua ra cac 161 moi vé co hoi viéc 1am
lién quan dén théng tin nghé nghiép ngudi diing mudn hoi.

1.3 Cac nghién cwu lién quan

Trong nhitng nim gan day, da c6 nhiéu dé tai vé phat hién y dinh ngudi ding
VGi cac phuong phap khac nhau duoc 4p dung vi du nhu dé tai “Identifying
Intention Posts in Discussion Forums’[17] vé xac dinh y dinh ngudi ding dua trén
c4c bai viét diang trong cac dién dan thao luan. Zhiyuan Chen, Bing Liu cing cong
su da nghién ciru mot van dé khdng nhitng méi la ma con c6 gia tri 16n, cu thé 1a
xéac dinh cac bai viét thao luan bay to y dinh ciia nguoi dung trén cac dién dan thao

luan truc tuyén. Cong trinh tap trung vao viéc xac dinh nhimg bai ding (post) cua



nguoi dung vai y dinh rd rang. “R4S rang” nghia 1a y dinh dugc néu rd rang trong
cac van ban, khdng can phai suy luan. T4c gia thuc hién giai quyét van dé dit ra nhu
giai mot bai toan phan loai 2 16p 16p tich cuc (bai viét chira y dinh) va 16p tiéu cuc
(bai viét khong c6 ¥ dinh).

Ngoai ra, tac gia Ahmed Husseini Orabi clng cong su da thuc hién mot dé
tai rat thiét thuc va c6 y nghia vé viéc sir dung hoc sau dé phét hién trdm cam cua
nguoi dung Twitter: “Deep Learning for Depression Detection of Twitter Users”
[6]. Cdng trinh trinh bay viéc xir ly ngdn ngr tu nhién trén mang xa hoi twitter, thuc
hién danh gia va so sanh trén mot sé md hinh hoc sau, cu thé 12 3 md hinh CNN va
1 mo6 hinh RNN va dua ra két qua vé van dé réi loan tam than va lam tién dé cho hé
théng phét hién cac hanh vi, cam xdc tiéu cuc cia ngudi ding ca nhan trén mang xa
hoi.

Khong chi co 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 cac cau hoi cia cac hé thong hoi dap thanh cac y dinh khac nhau. Cu thé,
cong trinh tap trung vao cac y dinh caa nguoi dung hé thdng hoi dap thong dung vé
cac phan cum nhu: thoi tiét, giam can, dia diém,... Cong trinh dd moét phan nao d6
ching minh duoc “y dinh” 1a chia khoa quan trong dé xay dung hé thong hoi dap
thong minh, x4c dinh nhanh muc dich trong mdi ngit canh. Trong cong trinh nay,
nhom tac gia ciing da dé xuat mot mo hinh dé ty dong phan cum céc cau hoi thanh
cac muyc dich cua nguoi dung véi do chinh x&c cua phan cum kha cao (khoang
80%), O thé gilp thiét ké cac hé théng hoi dap sau nay.

Bén canh d6, véi sac hit va su phat trién nhanh chéng cuaa linh vuc xt ly
ngdn ngir tu nhién trong nhimg nam gan day, da co6 rat nhiéu cong trinh nghién cau
cua céc tac gia [7], [8], [13], [14], [15] lién quan dén viéc khai pha quan diém, phan
tich y dinh tir nhiéu ngudn dir liéu véi cac phuong phap khac nhau nhu sir dung
phuong phap SVM, sir dung md hinh mang noron hoi quy, md hinh mang noron
tich chép,... voi két qua rat kha quan va hta hen s& phat trién va bang né trong

nhitng nam toi.



Qua viéc nghién ctu, khao sat cac dé tai lién quan dén van dé phat hién y
dinh nguoi dung trong hé théng hoi dap cua truong Pai hoc con han ché va chua cé
nhiéu. Bén canh d6, luan vin nhan thiy nhu cau xtr Iy va phat hién y dinh nguoi
ding trong hé thdng hoi dap danh cho hoc sinh, sinh vién mdi ky tuyén dung cua
truong Dai hoc ngay mot 1én nén viéc hoc hoi, tiép thu cac dé tai phat hién y dinh
ngudi diung dé &p dung véi hé théng hoi dap cua tredng Dai hoc 12 can thiét.

Luan van s& tham khao, tim hiéu va giGi thiéu vé cac phuong phéap pho bién,
sau d6 s& 4p dung va dua ra két qua danh gia cling nhu dé xuat giai phap dé xay
dung phat trién hé théng hoi dap cho cac truong Pai hoc. Nhitng dong gbép ban dau
cua luan van nhu: xir Iy tién dix liéu, phan 16p dit liéu trén cac phuong phap khac
nhau s& lam co so ban dau trong viéc danh gia va lya chon cac phwong phap, mo
hinh hoc may sao cho phil hop véi hé théng hoi dap trong trudng Pai hoc, 1am tién
dé cho céc ung dung tu dong, phan tich sir dung dix liéu tir hé théng hoi dép sau nay.

1.4 Két luan chuong

Chuong 1 da gii thiéu tong quan vé bai toan xir ly ngdn ngit ty nhién. Tim
hiéu bai toan phan loai vin ban va gigi thiéu bai toan phat hién y dinh nguoi ding
trong hé thdng hoi dap danh cho hoc sinh, sinh vién caa trudng Pai hoc, tir d6 dua
ra nhitng van dé can 1am rd va giai quyét trong luan van.

Trong chuong 2, luan vin s& trinh bay vé huéng giai quyét cho bai toan phat
hién ¥ dinh nguoi dung, va di su hon trinh bay vé cac phuong phap sé& 4p dung dé

giai quyét bai toan.



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

2.1 Phuong phap giai quyét bai toan

Pé giai quyét bai toan phat hién y dinh ngudi dung trong hé théng hoi dap
cua trudng Dai hoc, tir nhitng cau hoi duoc tong hop tir hé thdng hoi dap vi du nhu:
“cdc chi dé NCKH nam nay la nhir thé ndo a?”, “thi 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 d6 dua ra duoc cac budc thyc hién dé xdy dung phuong phap giai
quyét cho bai toan xac dinh y dinh ngudi ding dugc chia lam 2 giai doan: huan

luyén va kiém thir. Hai giai doan duoc md ta nhu trong hinh 2.1 va 2.2 duéi 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

1 2] 3 O

D liéu kigm thf ———— Tién xC Iy ——3%  Vectorhdatr ———» Kiém thir md hinh

Hinh 2.2 Giai doan kiém thir md hinh
Ap dung phuong phap chia lam 2 giai doan nhu di trinh bay & trén, bai toan
phét hién ¥ dinh nguoi dung trong hé théng hoi dap, luan vin s& thuc hién cac budc
Sau:
1. Chia dir liéu thanh 2 phén: dit liéu hoc va dit liéu kiém thu
2. Tién xtr Iy dir liéu dau vao: Loai bo cac ky tu ddc biét, cac tién t6 du
thtra, cac tir stopwords

3. Vector hoa tuir cho tap dit li¢u
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4. Ap dung mé hinh hoc may dé giai quyét bai toan, bao gdm mé hinh
mang noron va so sanh vé1 phuong phap SVM
5. Pua ra mé hinh huin luyén va két qua kiém thu.

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

Trong budc 2, tién xu Iy dit liéu, chang han véi dir liéu dau vao mau nhu
trén, ta phai loai bo céc tién t6 du thira cua viéc danh sé tha tw nhu “1767.”,
“]768.” va cac khodng trang cing véi cac stopwords: “a”, “gi”, “thi”, ...

Céc phan tiép theo cia chuwong 2 sé& trinh bay chi tiét hon vé cac phuong
phap, mo hinh va dua ra dé xuat lua chon va &p dung vao viéc phét hién y dinh cua
nguoi dung trong hé thong hoi dap.

2.2 Céc phwong phap biéu dién diic trung ciia vin ban

2.2.1 Phwong phap N-Gram

M6 hinh ngdn ngir 1a mot phan bd xac suat trén cac tap vian ban. No6i don
gian, md hinh ngdn ngit c¢d thé cho biét xac suat mot cau (hoac cum tir) thudc mot
ngdn ngtr 1a bao nhiéu [2].

Vi du: khi &p dung md hinh ngén ngir cho tiéng Viét:

P[“hém qua la thor nam™] = 0.001
P[“nam tht hom la qua”] =0

M6 hinh ngdn ngir dugc ap dung trong rat nhiéu linh vuc caa xi ly ngdn ngir
tu nhién nhu: kiém I8i chinh ta, dich may hay phan doan tir... Chinh vi vay, nghién
ctu md hinh ngdn ngir chinh 1 tién dé dé nghién ciru cac van dé, bai viét tiép theo
trong xir ly ngdn ngir tu nhién. M hinh ngén ngit c6 nhiéu hudng tiép can, nhung
cha yéu duoc xay dung theo mé hinh N-Gram.

N-Gram 14 mé hinh ngén ngir thong ké cho phép gan (udc luong) Xac suat
cho mot chudi m phan tir (thudng 13 tir) P(w1w2...wm) tirc 1a cho phép dir doan kha

ning mot chudi tir xuat hién trong ngdn ngir do.
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thay, cé, cho, em, héi, thi, tuc, nhap, hoc,

(~N=1 {unigrams} clia, khoa, minh, véi, a, ?

thdy 6 cho em héi thi tuc nhap hoc cla khoa minh véia?  |—N=2 (bigrams)—— thay cb, c6 cho, cho em, em hoi, NGi th,
thdl tuc, tuc nhap, nhép hoc, hoc cla, clia

khoa, khoa minh, minh véi, vé&ia, a ?

LN=3 (trigrams)——» tpéy 9(‘) Qho, E:c“) cho em, cho em héi, em
(trig hai thu, hoi thid tuc, thu tuc nhap, tuc nhap
hoc, nhap hoc cla, hoc cla khoa, clia
khoa minh, khoa minh v&i, minh vai a, vei
a?

Hinh 2.3 Vi du vé N-Gram

Hay ta c6 thé hiéu N-Gram Ia tan suat xuat hién cua n ki ty (hoic tir) lién tiép
nhau c6 trong dit liéu caa kho ngit liéu. Vi n lan lugt bang 1, 2, 3 ta c6 unigrams,
bigrams, trigrams.

Bigram duoc st dung nhiéu trong viéc phan tich hinh thai (tir, cum ti, tir
loai) cho céc ngdn ngir kho phan tich nhu tiéng Viét, tiéng Nhat, tiéng Trung, ...
Dua vao tan suat xuat hién canh nhau cua cac tir, nguoi ta sé tinh cach chia 1 cau
thanh cac tir sao cho tong bigram 1a cao nhat c6 thé. Véi thuat giai phan tich hinh
thai dya vao trong sé nho nhat, ngudi ta sir dung n = 1 dé xac dinh tan suat xuat
hién cua céc tir va tinh trong s6. Do d6, dé dam bao tinh thong ké chinh xac doi hoi
cac dit liéu cua kho ngtr liéu phai 16n va cé tinh dai dién cao.

2.2.2 Phwong phdp TF-1DF

TF-TDF la thuat ngit viét tat caa Term Frequency — Inverse Document
Frequency. TF-IDF Ia trong sé caa mot tir trong van ban thu duoc théng qua thong
ké thé hién mac do quan trong cua tir ndy trong mot van ban. M6 hinh TF-IDF Ia
maot cach dé 1am ndi bat cé&c tir chi xuat hién & mot vai van ban. Bén canh d6 1a cac
tir xuat hién cang nhiéu ¢ cac van ban thi cang giam gié tri cua cac tir nay.

Céc tir hiém, quan trong thuong co dic diém sau:

= Xuét hién nhiéu trong mot van ban
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=  Xuét hién it trong ca tap ngit liéu

SO lan tir t xuat hién trong van ban d
TF(t,d) =

Tong so tlr trong van ban d

Céng thikc (2.1) Tinh TF

Toéng s6 van ban trong tip mau D

IDF(t,D) =1 T T T -
(t.D) o8 SO van ban c6 chira tir t

Cong thrc (2.2) Tinh IDF

TF_IDF(t,d,D) = TF(t,d) = IDF(t,D)
Cong thiic (2.3) Tinh TF_IDF

Nhan thdy ham IDF(t,D) dam bao tinh chat néu trén cua tir quan trong. Mot
tr ma xuat hién & nhiéu vin ban thi mau cua ham log I6n dan dn log tién vé 0O
tuong duong vai tir ndy kém gié tri. Va nguoc lai, s6 tir st dung trong cac van ban
cang it thi log sé& tién vé gia tri 16n hon. St dung phuong phap TF-IDF s& mo ta
dugc vector caa tap ngir liéu kich thudc bang sé lugng vin ban x sé lugng tir trong
ngit liéu. M6 hinh TF-IDF nhan manh dugc c4c tir quan trong.

2.2.3 Phwong phap Word Vectors

Trong khi TF-IDF van dic trung cho kiéu md hinh str dung phép dém va xac
suit thi Word2vec duogc ra doi véi nhiéu cai tién dang ké. Word2vec 1a phuong
phap biéu dién maot tir dudi dang mot phan bd quan hé véi cac tir con lai. Mdi tir
duoc biéu didn bang mot vector c6 cac phan tir mang gia tri 13 phan bé quan hé cua
tir nay ddi véi cac tir kKhac trong tir dién. Nam 2013, Google da khoi dung du an
word2vec cua riéng minh véi dir liéu duoc sir dung tir Google News [10]. B6 dir

liéu duoc coi 1a dd s6 nhat cho t6i bay gid véi 100 ty tir.
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WOMAN

MAN/ /

UNCLE

AUNT

QUEEN

KING

Hinh 2.4 Phan bd quan hé giira cac tir trong word2vec [10]

Vi duy bai toan kinh dién King + Man — Woman = ?. Viéc nhlng céc tir trong
khéng gian vector cho thiy sy tuong ty gitra cac tir. Gia str nhu tai hinh 3.1 13 mot
su khéc biét vé mat gigi tinh giita cac cap tir (“man”,”woman”), (“uncle”,”aunt”),
(“king”,”queen’)

W(*“woman”) — W(“man”) = W(“aunt”) — W(“uncle”)
W(*“woman”) — W(“man”) = W(“queen”) — W(“king”)
Tur d6, két qua cua King + Man — Woman = Queen.

Pé xay dung dugc vector md ta phan bb quan hé voi tap tir dién, ban chat mo
hinh Word2vec st dung mot mang noron don gian véi mot 16p an. Sau khi duoc
huan luyén trén toan bo tap van ban, toan bo 16p an sé cé gia tri mé hinh hoa quan
hé cua tir trong tap van ban dugc huan luyén ¢ mac triru twong. Trong ngir canh, tir
s& duoc huan luyén viéc st dung thuat todn Continuous Bag of Words (CBOW) va
skip gram. Ban chat cuia CBOW la sir dung ngit canh dé doan tir va ban chat cua
skip gram la dung tir dé dy doan ngit canh. Mot trong hai cach s& duoc ap dung dé
huan luyén cho mé hinh word2vec, trong d6 cach sir dung md hinh skip gram
thudong duogc st dung do viéc dap ung tét véi tap di lidu 16n.

Khi str dung mé hinh skip gram thi d¢au vao la mot tir trong cau, thuat toan sé
nhin vao nhitng tir xung quanh né. Gia tri sd tir xung quanh nd duoc Xxét goi la
“window size”. Mot window size bing 5 c6 nghia s& Xét 5 tir trudc n6 va 5 tir sau

nd. X4c suat dau ra s& lién quan t6i kha nang tim thay cac tir xung quanh tir hién tai
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dang xét. Xét cau “The quick brown fox jumps over the lazy dog” véi window size

bang 2. T duoc bdi dam 14 tir dau vao.

Training
Samples

Source Text

quick|brown |fox jumps over the lazy dog. == (the, quick)
(the, brown)

The brown |fox|jumps over the lazy dog. == (quick, the)
(quick, brown)
(quick, fox)

The quick-fox jumps|over the lazy dog. == (hrown, the)
(hrown, quick)
(hrown, fox)
(hrown, jumps)

The|quick brown-jumps over|the lazy dog. = (fox, quick)
(fox, brown)
(fox, jumps)
(fox, over)

Hinh 2.5 Mé hinh skip-gram trong Word2vec
2.3 Cac phwong phap hoc may xay dwng mo hinh phan lép
2.3.1 Phwong phap SVM

M6 hinh Support Vector Machine. M6 hinh SVM [a md hinh hét stc kinh
dién trong bai toan phan loai. Tu tuong ciia SVM [3] 1a dinh nghia ra mot siéu mat
phing cé thé phan tach cac tap dit liéu can phan loai sao cho khoang cach (margin)
tir siéu mat phang dén céc tap can phan loai la twong dwong nhau va 16n nhat. Thuat
toan SVM ban dau duoc thiét ké dé giai quyét bai toan phan 16p nhi phan véi y

tudng chinh nhu sau:
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Hinh 2.6 Khoang canh margin cia 2 phan Iép 1a bang nhau va 1én nhat [3]
Trong khong gian hai chiéu da biét khoang cach tr mot diém cé toa do
(Xo,Yo) téi duong thang c6 phuong trinh wix + Wy + b = 0 dwoc tinh bang:
_lwixg+ wyys + b
- JWiE 4+ w3

Cong thirc (2.4) Tinh khoang khach khdng gian 2 chiéu

h

Trong khéng gian ba chiéu khoang cach tir mot diém c6 toa do (Xo,Yo,20) tGi
mot mat phang c6 phuong trinh wix + w2y + w3z +b = 0 duoc tinh bang: w,
_wixg + woyy + wizy + b|

2 2 2
le + w; + wg

Cong thiic (2.5) Tinh khoang cach khong gian 3 chiéu
Nhan thay néu bo dau gia tri tuyét ddi caa tir s6 thi ¢ thé xac dinh dugc
diém dang xét nam vé phia ndo cua duong thiang hay mat phang. Khong lam mat

tinh tong quéat thi nhitng biéu thuc trong dau gia tri tuyét ddi néu mang dau duong
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thi ndm cuing mét phia duong con nhitng diém lam cho biéu thirc trong dau gia tri
tuyét ¢6i mang dau am thi nim vé phia am. Nhitng diém nam trén duong thang/ mat
phing s& 1am cho gia tri cua tir sé bang 0 hay khoang cach bang 0. Téng quét trén
khong gian nhiéu chiéu thi s& phtc tap hon so véi viéc biéu dién bai khdng gian 2
chiéu (duong thang) hay khéng gian 3 chiéu (mat phang). Khéi niém nay duoc goi
la siéu mat phang c6 cong thac w™x + b = 0. Khoang cach duoc tinh bang:

_[w'x + bl

h

d 2
i=1 Wi

Cong thitc (2.6) Tinh khoang cach trong khéng gian d chiéu
d 14 sb chiéu caa khdng gian.

Chat luong cua siéu phang duoc danh gia boi khoang cach h giita hai 16p,
khoang céch cang 16n thi siéu phiang quyét dinh cang tét va chat luong phan 16p
cang cao. Gia st rang céac cap dir lidu cua training set 12 (X1, Y1), (X2, Y2). ..., (Xn, Yn)
trong d6 xi 1a vector dau vao caa mot diém dix liéu va yi 1a nhan cua diém dit liéu
d6. Gia st nhan cua diém dir liéu c6 2 gia tri 1a 1 va -1.

Khi d6 khoang cach tir diém dén mat phan chia wixi + wax2 + b =012

) W+ D)

d 2
i=1 W

Cong thirc (2.7) Tinh khoang cach tir diém dén mit phan chia
Margin dugc tinh 12 khoang céch gan nhat cua 1 diém téi mat phan chia

Yn (WTxn + b)

margin = min
n

d 2
i=1 Wi

Cong thikc (2.8) Tinh khoang cach gan nhét caa 1 diém téi mat phan chia
Bai toan tdi wu trong SVM 1a bai toan tim w va b sao cho margin nay dat gia

tri lon nhat;
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1 :
min y,(w'x, + b)

’ n
d w2
i=1""1i

Cong thirc (2.9) T6i wu bai toan tinh margin

(w,b) = argmax
w,b

Déi voi bai toan phan 16p vai sé phan 16p d > 2 thi sir dung chién lugc one-
vsrest bang cach chuyén vé bai toan phan 16p nhi phan giira 1 16p va (d-1) 16p con
lai. Ttc 12 s& phai thuc hién bai todn SVM nhi phan d lan giira phan 16p tha i va (d-
1) phén 16p con lai.

2.3.2 Kién trac mang noron tich chdp (CNN)

Mang noron tich chap [18] 1a mét trong nhitng mang truyén thang dic biét.
Mang noron tich chap 1a mét mé hinh hoc sau phé 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 xtr Iy nhanh va d6 chinh xéac cao. Trong mang noron truyén thong,
c4c tang duoc coi 14 mot chiéu, thi trong mang noron tich chap, cac tang duoc coi 1a
3 chiéu, gom: chiéu cao, chiéu rong va chiéu sau. Mang noron tich chap cé hai khai
niém quan trong: két ndi cuc bo va chia sé tham sb. Nhiing khéi niém nay gép phan
giam s lugng trong sé can duoc huan luyén, do dé ting nhanh duoc téc do tinh
toan.

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

1. Tang tich chap
2. Tang gdp (pooling layer)
3. Tang duoc két ndi day du (fully-connected).

Tang két ndi day du giong nhu cic mang noron thong thuong, va tang chap
thuc hién tich chap nhiéu lan trén tang truéc. Tang gop co thé lam giam kich thuéc
mau trén tung khdi 2x2 cua tang trude d6. O c4c mang noron tich chap, kién tric
mang thuong chong ba tang nay dé xay dung Kién triic day di. Vi du minh hoa vé

mot kién trdc mang noron tich chap day du:
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convolution convolution pooling dense
pooling dense
H 3 |3
2 |e
T == E g g
L%%
|| 6@14x14 —O
“ S2 feature map |-_ 16@5x5
28x28 image 6@28x28 16@10x10 s4 featur: ma
C1 feature map C3 feature map P

Hinh 2.7 Kién tric mang LeNet [18]

Sau qué trinh tim hiéu va tham khao, véi diéu kién thiét bi thuc nghiém con
han ché, véi kién tric CNN, luan van quyét dinh ap dung 2 convolutional layers véi
cac thong sé 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

(x100) x100)
~x = /= /= = i output
< AN
N N Ty "\"1 \
5x5 \\?<:\\ C%i\\ \\\
convolution 2x2 \ OC) fully \
\ subsampling convolution \ connected
N — —  __ __subsampling AN —_ l
feature extraction classification

Hinh 2.8 M6 hinh CNN luén van sir dung

dense
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2.3.3 Kién tric mang noron héi quy (RNN)

a. Gio6i thiéu mang noron hdi quy RNN
Mang noron hdi quy RNN duoc mo hinh dé giai quyét van dé mé phong vé
mat thoi gian cua dit liéu chudi. Do d6, mang RNN rat phu hop cho viéc mé hinh
hoa xur Iy ngdn ngit. Trong d6, mdi tir trong chudi dau vao s& duoc lién két voi mot

budc thai gian cu thé. Trong thuc té, s6 budc thai gian s& bang véi d6 dai tdi da cua

o018
[TAj— A

S Sl s

chudi.

A4

v

Il

Hinh 2.9 M6 hinh mang RNN [18]

Hinh 2.4 12 m6 ta co ban caa mang RNN. Ham A nhan dau vao x: tai thoi
diém t va dau ra la gia tri vector an h.. Nhan thay, ham A cho phép thong tin dugc
lap lai truyén tir mot budc cua mang téi budce tiép theo. St dung mang RNN ¢ rat
nhiéu ung dung nhu nhan dang giong ndi, mé hinh héa ngdn ngi, dich, nhan dang
anh.

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

1. Trén dudng nhiéu xe co.
2. 16n 1én & Ha Noi, ¢6 thé nhé hét danh lam thang canh tai Ha Noi.

Véi vi du 1, ta khdng can théng tin ngit canh, nhung trong truong hop 2, cac
thong tin phia trudéc d6 goi ¥ rang tir tiép theo cd thé lién quan dén tén caa mot
thanh phd. Trong trudng hop 2, khoang céach giira 2 phu thudc nay 1a 16n hon. Bé
dua ra du doan nady, bat budc mang RNN phai luu trit todn bo cac tir vao trong bo

nhé. Trong pham vi khoang céch phu thudc nay thap thi ¢d thé kha thi, nhung néu
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vé6i khoang cach cuc Ién, doan vin dai thi viéc luu trir caa RNN tré nén ning né va
khong hop 1y. Pay chinh 13 van d& luu trix théng tin phu thudc l1au dai.

Trén ly thuyét, mang RNN c6 thé phat sinh bd nhé du dé xir Iy van dé luu triv
phu thuoc dai. Tuy nhién, trong thyc té thi khéng phai vay. Van dé nay da duoc
Hochreiter (1991) dua ra nhu thach thirc cua mang RNN. Va mang Long short-term
memory (LSTM) dugc phét biéu nim 1997 da giai quyét duoc van dé nay.

b. Mang Long short-term memory (LSTM)

Long short term memory Ia cai tién cia mang RNN nham giai quyét van dé
hoc, luu trir thong tin ngr canh phu thudc dai, cung xem xét cach LSTM [11] cai
tién hon so voi mang RNN. Trong md hinh RNN, tai thoi diém t thi gia tri cua

vector an ht chi dugc tinh bang mét ham tanh

® ® ©
1 i r

A A

Hinh 2.10 Module xi ly ht caa RNN [18]
LSTM ciing c¢6 cau trlic mét xich twong ty, nhung cac module 13p ¢6 ciu tric

khac han. Thay vi chi c6 mét layer neural network, thi LSTM c6 toi bén layer,

tuong tac voi nhau theo mét cau trdc cu thé.
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Neural Network Pointwise Vector
Layer Operation Transfer

Hinh 2.11 Module lap cia mang LSTM [18]
Mau chét cia LSTM la cell state (trang thai nhg), duong ké ngang chay doc

Concatenate Copy |

& trén cuing cua hinh 2.11. Cell state giéng nhu bang chuyén, chay xuyén thang toan
bo mic xich, chi mét vai twong tac nho tuyén tinh (minor linear interaction) duoc

thuc hién. Biéu nay gilp cho thong tin it bi thay doi xuyén sudt qua trinh lan truyén.

Oy g

®
@

Hinh 2.12 Cell state ciia LSTM giéng nhw mét bing chuyén [18]
LSTM c0 kha nang thém hoac bt thong tin vao cell state, dugc quy dinh
mét cach can than bai cac cau trdc goi 1a cong (gate). Cac cong nay 1a mot céach (tuy
chon) dé dinh nghia thong tin bang qua. Chung duoc tao boi ham sigmoid va mot

toan tir nhan pointwise.
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Hinh 2.13 Céng trang thai LSTM [18]

Ham kich hoat Sigmoid c6 gié tri tir 0 — 1, md ta do Ion thong tin duwoc phép
truyén qua tai mdi I6p mang. Néu thu duogc zero diéu nay c6 nghia 1a “khéng cho
bat ky céi gi di qua”, nguoc lai néu thu duoc gia tri 12 mot thi c6 nghia 1a “cho phép
moi thir di qua”. Mot LSTM ¢6 ba cong nhu vay dé bao vé va diéu khién cell state.
Qua trinh hoat ¢ong cia LSTM duoc thong qua cac budce co ban sau. Budc dau tién
ctia md hinh LSTM 1 quyét dinh xem thdng tin nao can loai bo khoi cell state. Tién
trinh nay dugc thuc hién thong qua mot sigmoid layer goi 1a “forget gate layer” —
cong chan. Pau vao 1a h—1 va x., dau ra 1a mot gia tri nam trong khoang [0, 1] cho
cell state Ci1. 1 twong duong véi “gilr lai thong tin”, 0 twong duong vaéi “loai bo

thong tin”.

ft = O'(Wf'[ht_l,$t] + bf)

Hinh 2.14 Céng chin f:[18]

Budc tiép theo, can quyét dinh thdng tin ndo can duoc luu lai tai cell state, c6
hai phan 1a single sigmoid layer duoc goi 1a “input gate layer”- cong vao quyét dinh
c4c gia tri s& cap nhat. Tiép theo, mot tanh layer tao ra mot vector wng vién méi

duoc Cithém vao trong cell state.
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" iv =0 (Wi-[he—1,2¢) + b;)
E ' Cy = tanh(We-[he—1, 4] + be)

hi_q

Tt[
Hinh 2.15 Céng vai it va tanh Ct [18]

O budc tiép theo, s& két hop hai thanh phan nay lai dé cap nhat vao cell state.

Lac cap nhat vao cell state cii, Ci-1, vao cell state méi Cy, dwa state cii ham f. , dé
quén di nhitng gi trudc d6. Sau @6, thém i * Cr. Pay 1a gia tri tng vién méi, co gian

(scale) s6 lwogng gia tri ma mudn cap nhat cho mdi state.

Ci_1 Ct

itrb .

®
®
v

f Cy= fr % Ci_q +ip +Cy

—
o)

Hinh 2.16 Gié tri state Ct[18]

Cubi cung, can quyét dinh xem thdng tin output la gi. Output nay can dya
trén cell state, nhung s& duoc loc bét thong tin. Pau tién, 4p dung single sigmoid
layer dé quyét dinh xem phan nao cua cell state dy dinh s& output. Sau d6, s& day
cell state qua tanh (day gi4 tri vao khoang -1 va 1) va nhan véi mot “output sigmoid

gate” cbng ra, dé giir lai nhitng phan muédn output ra ngoai



24

hie A\
? or =0 Wy, [he—1, 2] + bo)
. ) 5 ht = o4 * tanh (C})
1

Hinh 2.17 Gi4 trj cong ra va vector trang thai 4n h:[18]

Mang LSTM theo cac cong thirc ké trén ma duoc lap lai qua ting thoi diém
t. Thong tin cua cell state duoc diéu khién bai cau tric cac cong chan fi, cong vao it
va cong ra ot . Trong d6 cong chan ft chinh 1a tu tuong chi dao cua mang LSTM khi
cho phép diéu khién luong thong tin dau vao he.1 tir cac thoi diém trudc.

Véi vu diém vé luu trir phu thudc dai, model st dung dé huan luyén trong
luan van nay la model LSTM. M6 hinh dugc luan van st dung duwgc mo ta trong
hinh 2.17 gdm mot [6p LSTM duy nhét sau d6 1a mét 16p tdng hop trung binh (full-
connection) va mét 16p hoi quy logistic. C4c tir dugc vector hda st dung md hinh
Word2vec.

| Logistic regression|
A

h

| Mean pooling|

Xp X1 Xn

Hinh 2.18 M6 hinh LSTM luén vin s dung
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2.4 Két luan chwong

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

Véi nhitng kién thic da tim hiéu va trinh bay tai chuong, luan van s& &p
dung kién tric mang noron hdi quy — LSTM, kién tric mang CNN va so sanh voi
SVM.

Chuong 3 sé tién hanh thiét 1ap thuc nghiém dit liéu véi phuong phap da dé
Xuat trén cac kich ban khac nhau, sau d6 s& danh gia 6 chinh xac va dua ra dé xuat

dinh hudng tiép theo.
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CHUONG 3: THUC NGHIEM VA DANH GIA

3.1 Dir ligu thwc nghiém

Luan van st dung dit liéu thuc nghiém duoc thu thap ta: Kénh thong tin
truc tuyén, Khoa Quaéc té, Pai hoc quéc gia Ha Ngi vai tong s6 luong 1a 3069 cau
hoi. Quéa trinh gan nhan cho tép dir liéu gom 3 ban tham gia, 2 ban gan nhan va 1
ban kiém tra lai viéc gan nhan. Sau khi thuc hién gan nhan, cac cau hoi duoc dua vé
cac 16p y dinh sau: Thong tin vé triong, thdng tin lién lac, thong tin vé khoa, co hii
nghé nghiép, diéu kién tieng Anh, hoc phi, diém chudn, nhdp hoc, thi tuc, hoc bang,
nghién cizu khoa hoc, tai liéu, tir chéi/ khéng dong y, dong Y, khac. Sb lugng cu thé

thu duoc sau qué trinh gan nhén y dinh dugc mo ta tai bang 3.1.

Noi dung ¥ dinh S6 lugng
Thong tin vé truong 150
Thong tin lién lac 91
Thong tin vé khoa 569
Co hoi nghé nghiép 73
Piéu kién tiéng Anh 84
Hoc phi 192
Piém 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 st voi tap dit liéu ndy, luan vin c6 duoc biéu do phan bd sé luong

tir trong ciu nhu biéu d6 3.1

Phan b6 so6 cau va do dai cau
400

350

300

250

200

150

100

=TI

OII Illlll-_-_- o N

1234567 8 9101112131415161718192021222324252627282930313334

S6 cau

Do dai cau

Hinh 3.1 Biéu @6 phan bé sé cau va d¢ dai cau
Dua vao biéu db trén ta cé thé thay:
e S6 luong cau tap trung phan 16n khoang 5 dén 12 tir
e S6 luong cau trén 100 kha nhiéu, toan bo cac cau c6 sb lugng tir tir 4
dén 14 déu trén 100.
o SO luong cau c6 do dai 8 tir 1a nhidu nhét: 367 cau.
e Khong c6 cau nao co do dai 32 tur.
e S6 luong cau c6 do dai 27, 30, 33, 34 thap nhat: 1 ciu.
3.2 Thiét 1ap thuc nghiém
Qua trinh thuc nghiém thuat toan gom 3 giai doan chinh:
e Tién xur 1y dir liéu: Loai bo cac du thira, cac tir vo nghia trong cau.
e Vector hoa va trich chon dac trung: Str dung 2 thuat toan TF-IDF, N-
Grams v&i n 1an lugt chon cac giatri 1, 2, 3.

e Xay dung bd phan 16p dir liéu: Str dung LSTM, CNN va SVM.
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Tién xi ly da liéu: Luan van st dung ngdn ngir python dé xu 1y céc dit liéu

du thtra, loai bo cac stopwords.

Vector héa: Luan vin su dung filter StringToVector ¢ sin trong Weka dé

thiét 1ap va trich chon dic trung cua dir liéu.

M& hinh phan 1ép: Mé hinh ma luan van st dung duoc mé ta trong phan
2.3.2 vé md hinh CNN va phan 2.3.3 vé md hinh LSTM.
Thiét 1ap tham sé véi Weka:

¢

Filter StringToVector vai dac trung Unigrams:

o IDFTransform: False
o TFTransform: False
o Tokenizer: NGramTokenizer

o NGramMaxSize: 1

0 NGramMinSize: 1

Filter StringToVector véi dac trung Bigrams:
0 IDFTransform: False

@ TFTransform: False

e Tokenizer: NGramTokenizer

o NGramMaxSize: 2

e NGramMinSize: 2

Filter StringToVector véi dac trung Trigrams:
e IDFTransform: False

e TFTransform: False

o Tokenizer: NGramTokenizer

e NGramMaxSize: 3

o NGramMinSize: 3

Filter StringToVector voi dac trung TD-1DF:
o IDFTransform: False

o TFTransform: False

o Tokenizer: WordTokenizer
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. Classifiers function LibSVM:

O

O

SVMType: C-SVC
batchSize: 100
cacheSize: 40.0
coef0: 0.0

cost: 1.0

eps: 0.001

loss: 0.1

kernelType: linear: u’*v

. Classifiers function DI4jMIpClassifier (LSTM):

O

O

Layer: LSTM + Output
batchSize: 100

. Classifiers function NeuralNetwork (CNN):

O

O

O

O

batchSize: 100
hiddenLayers: 20-5-5-2-2,100-5-5-2-2
learningRate: 0.01

maxInterations: 10

Sau qua trinh nghién ctu va tim hiéu cac phuong phap danh gia thuc

nghiém, luan van dé xuit s dung phuong phap K-fold Cross Validation. K-fold

cross validation c6 cac dic diém sau:

- Tap toan bg céac vi du D dugc chia ngﬁu nhién thanh k tap con khong

giao nhau (goi 1a “fold”) c6 kich thudc x4p xi nhau.

- Modi lan (trong s6 k lﬁn) 1ap, mot tap con dugc st dung lam tap kiém

thir, va (k-1) tap con con lai dugc dung 1am tp hudn luyén.

-k gia tri 16i (mdi gia tri twong tmg v6i mot fold) dugce tinh trung binh

cong dé thu duoc gia tri 16i téng thé.
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Pé danh gia chinh xac hon chat lugng ciia md hinh ta sir dung thém 2 d6 do
la Precision va Recall.
= Precision dugc dinh nghia I ti 18 s6 diém true positive trong sd nhiing
diém duoc phan loai 1a positive (TP + FP).

TP
TP + FP

Cong thuc (3. 1) Tinh Precision

Precision =

= Recall dugc dinh nghia 12 ti 1¢ s6 diém true positive trong sé nhimng
diém thuc su 13 positive (TP + FN).
TP
TP + FN
Cong thiic (3. 2) Tinh Recall

Recall =

Thuyc té thi hai d6 do trén khong phai lic nao ciing ting giam twong ng Vai
nhau, c6 truong hop Recall cao con Precision thap va nguoc lai, dé cho danh gia
tong quat hon ta ding d¢ do F-measure la trung binh diéu hoa cua 2 do do trén voi
hé s6 0.5 (tam quan trong cua 2 hé s6 ngang nhau):

F, = 2 _ pricision .recall

1 1 pricision + recall
pricision = recall

Cong thirc (3. 3) Tinh F1
3.3 Cong cu thyc nghiém
3.3.1 Moi trwong thuc nghi¢gm
CPU CPU Intel Core i5 3.3GHz
RAM RAM 8GB
Hé diéu hanh (OS) | Windows 10 Professional 64bit

Bang 3.2 Mai truong thuc nghiém
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3.3.2 Cong cu phan mém

Tén MO ta

PyCharm IDE str dung Python dé tién xu ly dix liéu.
https://www.jetbrains.com/pycharm/

Weka 3.8 Cong cu tich hop hd tro cac thuat toan hoc may.
https://www.cs.waikato.ac.nz/ml/weka/

Package Goi thu vién deep learning danh cho Weka.

WekaDeeplearni | https://deeplearning.cms.waikato.ac.nz/user-guide/getting-

ng4j started/

Package Goi thu vién thuat toan SVM cho Weka.

LibSVM http://weka.sourceforge.net/doc.stable/weka/classifiers/functions
[LibSVM.html

Packge Goi thu vién ho tro Neural Network cho Weka.

NeuralNetwork | https://github.com/amten/NeuralNetwork

Bang 3.3 Cong cu phan mém

Gidi thiéu vé Weka

&) Weka Explorer — [m] >
Preprocess | Classify Cluster | Associate | Select aftributes | Visualize
{ Openfile... ] { Open URL... J { Open DB... J { Generate... J Undo Edit... Save.
Filter
|_cnoose J|Nnne Apply | | Stop 1
Current relation Selected attribute
Relation: None Atfributes: None Name: None Weight None Type: None
Instances: None ‘Sum of weights: None Missin g. None Distinct: None Unique: None
Altributes
Al N Invert Patte
{ |'h Visualize All J
Remove
Status
Welcome to the Weka Explorer l Log " x0

Hinh 3.2 Giao dién cia Weka Explorer


https://www.jetbrains.com/pycharm/
https://www.cs.waikato.ac.nz/ml/weka/
https://deeplearning.cms.waikato.ac.nz/user-guide/getting-started/
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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Weka cung cip 5 moi truong lam viéc nham hd tro nguoi sit dung hai chic
nang chinh la khai pha dir liéu va thuc nghiém, danh gia cac moé hinh hoc may. Cu
thé:

e Explorer: Mai truong cho phép tién hanh khai pha dir liéu véi cac
tinh ning tién xur 1y dit liéu (Preprocess), phan 16p (Classify), phan cum
(Cluster), khai thac luat két hop (Associate). Ngoai ra, nd con cung cip
thém tinh nang ho tro Iya chon thudc tinh (Select attributes) va md hinh
hoa dir li¢u (Visualize).

e Experimenter: Moi truong cho phép thuc nghiém (Setup, Run), so
sanh, phan tich (Analyse) cac m6 hinh hoc may.

e KnowledgeFlow: Moi truong nay hd tro cac tinh ning co ban gidng
nhu Explorer nhung v&1 moét giao dién kéo tha dé hd tro hoc tap gia tang.
e Simple CLI: Cung cap mot giao dién dong 1énh don gian cho phép
thue thi truc tiép cac 1énh cia WEKA cho cac hé diéu hanh khong cung
cap giao dién dong Iénh riéng.

o Workbench: Mbi trudng nay 1a sy két hop cta 4 méi trudng néu trén,
ngudi str dung c6 thé tiy y chuyén d6i ma khong can phai quay lai cira sb
“Weka GUI Chooser”.

Dir liéu dau vao cuia WEKA duoc dinh dang chuan ARFF véi phan mé rong
“* arff”. Tuy nhién, WEKA cung cip bo chuyén doi dir liéu tir cac dinh dang
“*.csv”, “*.names”, “.data”, “*.json”, “*.libsvm”, “*.m”, “*.dat”, “*.bsi” sang
dang “*.arff”. Ngoai ra, cling c6 thé bd sung cac dinh dang khac bang cach thém bo
chuyén d6i tap tin vao package “weka.core.converters”. Nguoi sir dung can ma tap
tin dir liéu ban dau, tdy chinh dir liéu rdi lwu lai voi dinh dang “*.arff”. Mot tap tin
ARFF 14 mot tap tin van ban theo bang ma ASCIl md ta mét danh sach céc thé hién

(instances) cua tap cac thugc tinh.
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@relation 1

@attribute name {John,Peter,Marry}

@attribute birthday date "yyyy-MM-dd HH:mm:ss"
@attribute math numeric

@attribute sentence string

@data

John,"2014-07-02 12:00:00",7,"aaa’
Peter,"2014-07-03 12:00:00",8,'aa b’
Marry,"2014-07-04 12:00:00",5,'Acvc aal'

Mot tap tin ARFF don gian c6 dang:
Pé xay dung va danh gia mé hinh, Weka hd trg nguoi sir dung théng qua tinh
ning Classify cua Explorer. Ngudi sir dung can thiét lap ba d6i twong cu thé sau:
Buéc dau tién, chon bo phan 16p (Classifer) nhu danh sach mé ta tai hinh
3.3, viéc xay dung md hinh hdi quy tuyén tinh dwgc WEKA thuc hién trén co s
phuong phap binh phuong tdi thiéu. C6 thé thyc hién lra chon thudc tinh bang
phuong thirc tham lam sir dung loai bo lac hau hoic xay dung mot mé hinh day du
tlr tat ca cac thudc tinh rdi loai bo dan cac thudc tinh cho dén khi dat duoc tiéu chi
cham dat AIC. Ngoai ra, viéc xay dung mé hinh duoc thuc hién véi co ché phat
hién céc thudc tinh da cong tuyén va co ché 6n dinh cac tredng hop thoai hoa, giam

tinh trang qué tai théng bang céch xir phat cac hé sb 16n.

& Weka Explorer

Preprocess | Classify T Cluster TAssociate T Select attributes

Classifier

¥ (&5 weka
v E clasgsifiers
Te » (B bayes
> [ﬁ functions
> [ 1azy
» (i meta
> [ﬁ misc
v E rules
DecisionTable
JRip

OneR
PART
» (B trees

I B

@

Hinh 3.3 B phan lop trong Weka Explorer



34

Buéc thir hai, cdu hinh céc tuy chon kiém thir (Test options): Tay chon

phuong phap kiém thir. Weka cung cap 4 phuong phap nhu mé ta tai hinh 3.4, gom:

e Use training set: Str dung tap dit liéu ma bd phan loai d3 duoc huin

luyén.

e Supplied test set: Cung cap tap dir liéu kiém thir. Nguoi st dung c6

thé Iya chon tap dir liéu kiém thur béng cach nhay vao nut “Set...”

e Cross-validation: Tién hanh xac nhan chéo.

e Percentage split: Chia tap dit liéu thanh 2 phan, huan luyén trén 1

phan va kiém thir trén phan con lai. Phan chia tap dit lidu theo ty 18 phan

tram do nguoi su dung cai dat.

&3 Weke Explorer - O *

[ Preprocess T Classify T Cluster T Associate T Select affributes T Visualize ]
Classifier

Choose |ZeroR

Test options _ Classifier output

() Usetraining set

() Supplied test set

(®) Cross-validation Folds 10
() Percentage split

[ More options... J

L3

I (Mom) Intent

Stant

Result list (right-click for options)

Status

oK - Log ‘w. x0

Hinh 3.4 Céc tly chon kiém thir cia Weka
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Buréc cugi cung 1a lya chon thudc tinh duoc dir doan (bién phu thudc) duoc

mo ta tai hinh 3.5.

0 Weka Explorer

Preprocess CJa.ssifyT Cluster I Associate I Select attributes I Visualize ]

Classifier
-

[ Choose ]|ZeroR

Test options Classifier output
(e (e

() Use training set
(_) Supplied test set

o
@

(® Cross-validation Folds 10

(_) Percentage split % 66

[ Mare options... J

(Nom) Intent

Se|ect the attribute to use as the class|

(Num) A
(Num) AC ?
(Mum) Ad

(Num) Add
(Mum) Alo

(Mum) Anh_chi
(Mum) C

L

Status
P

0K

Log

<

Hinh 3.5 Lwa chon thugc tinh du doan phu thudc
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Gi6i thiéu vé Package WekaDeeplearning4j
GA6i WekaDeeplearning4j la mot géi thu vién hoc sau cho tich hop vai cong
cu hd tro Weka. N6 duoc phét trién dé két hop céc ki thuat hién dai cua viéc hoc

sau vao Weka va dugc xay dung trén ngén ngir Java.

] weka.gui.GenericObjectEditor X
weka.classifiers functions DI4jMIpClassifier

About

Classification and regression with multilayer perceptrons using More
DeeplLearningdJ.

[ Capabilities J

log config [ Choose J|Lug(:unﬁguratiun-appendtrue-dldjLugLevel\z{

layer specification. |1 weka.dl4].|avers.Layer |

number of epochs 10

instance iterator [ Choose J|Defau|t|nstancelteratur—bs1 ‘

early stopping [ Choose J|Ear|y5tupping-mapruchanlmpruvementD-‘

network configuration [ Choose J|NeuralNetCunﬁguraﬁun—biaslnitﬂ.D—biasUpd{

setthe iteration listener [ Choose J|EpuchLis‘tener—evaltrue—n5 ‘

zooModel [ Choose J|Cus’tumNet ‘

attribute normalization [Standardize training data .‘l']

setthe cache mode | MEMORY v

data queue size 0

resume | False .'J

presernve filesystem cache [False ,v]

batchSize 100

debug | False .'J

doMotCheckCapabilities [False ,v]

numDecimalFlaces 2

seed 1

[ Open... J [ Save... J [ oK J [ Cancel J

Hinh 3.6 Giao dién WekaDl4j trén Weka GUI
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Tat ca cac chirc ning cua WekaDeeplearning4j déu cd thé truy cap duoc
théng qua giao dién cuaa Weka hinh 3.6 hoac qua cac dong Iénh 1ap trinh trong Java.
Cac 16p mang noron sau day déu c6 sin trong g6i WekaDeeplearning4j:

¢ ConvolutionLayer: ap dung mang noron tich chap, hitru ich cho hinh
anh va nhung van ban.

¢ DenselLayer: tat ca cac don vi duoc két ndi vai tat ca cac don vi cia
16p cha cua no.

¢ SubamplingLayer: mau phu tir cic nhém don vi ctia 16p cha theo cac
chién lugc khac nhau (trung binh, t6i da, v.v.)

¢ LSTM: st dung phuong phép tiép can bo nhd ngan han

¢ GlobalPoolingLayer: ap dung nhom theo thoi gian cho RNN va gop
nhoém cho CNN duoc ap dung theo trinh tu

¢ OutputLayer: Tao dau ra phan loai / hdi quy.
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Gi6i thiéu vé Package LibSVM

&3 weka.gui.GenericObjectEditor d
weka.classifiers functions.LibSVM

About

r . |

Awrapper class for the libsvm library. ' Maore '

| Capabiliies |

SVMType [GSVC (classification)

v

batchSize 100

cacheSize 400

coefd 00

cost 1.0

debug |False

degree 3

doMotCheckCapabilities [False

doMotReplaceMissingValues [ False

eps  0.001

gamma 0.0

kernelType [radial basis function: exp{-gamma*|u-v[*2)

v

loss | 0.1

modelFile weka-3-2

normalize [False

v

nu 05

numDecimalPlaces 2

probabilityEstimates | False

v

seed 1

shrinking [True

v

weights

[ QOpen... J [ Save_. J l DK J [ Cancel

Hinh 3.7 Giao dién LibSVM trén Weka GUI
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Package LibSVM duoc mo ta tai hinh 3.7 la mot 16p wrapper cho cac céng
cu libsvm hd trg va cho phép ngudi dung thir nhiém véi phuong phap One-class
SVM, Regressing SVM va nu-SVM duoc hd trg boi LibSVM. Dé sir dung dugc goi
LibSVM, céc thuéc tinh dit liéu can duoc chuan hoéa truge néu thuc hién SVM hdi
quy va bat chuan hoa dé c6 két qua tot nhat.

Véi package LibSVM, ta c6 thé thiét 1ap cac thong sb co ban sau:

¢ modelFile: vi tri luu lai file m6 hinh sau khi training va test.
¢ kernelType: loai nhadn mo6 hinh s€ str dung
¢ numDecimalPlaces: S6 chit s6 thap phan sir dung trong dau ra ctia mo
hinh.
batchSize: s batch size
cacheSize: Gia tr1 bd nhéd dém
cost: Gia tri cost

SVMType: Loai SVM str dung

*® & & oo o

nu: gia tri cho nu-SVC, one-class SVM and nu-SVR.
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Gii thiéu vé Package Neural Network

& weka.gui.GenericObjectEditor >

weka.classifiers functions. MeuralMetwork

About
ff

(Convolutional) Meural Network implementation with dropout More
regularization and Rectified Linear Units.

[ Capabilities J

batchsize 100

debug | True ,v]

doMotCheckCapabilities [ False | v]

hiddenLayers 100

hiddenLayersDropoutRate 0.5

inputLayerCropoutRate 0.2

inputWidth 0

learningRate 0.0

maxlterations 1000

numbDecimalPlaces 2

threads O

weightPenalty 1.0E-8

[ Open... J [ Save... J [ 0K J [ Cancel J

Hinh 3.8 Package Neural Network trén Weka GUI
Package Neural Network 1a mot plugin cho Weka dé sir dung mang noron
tich chap duoc phat trién bai tac gia Amten. Ta cd thé thiét 1ap cac 1op trong mang
noron qua tham sd hidden layers, thiét 1ap cac thong sé vé learning rate, iterations,
batch size (Hinh 3.8).
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Bang 3.4 Két qua m6 hinh LSTM
Dua trén bang két qua 3.4 caa mé hinh LSTM, ta c6 thé thay:
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e Dic trung Unigrams va dic trung TF-1DF cho két qua cao nhét, lan

luot 1a 85.14% va 85.04%

e Dic trung Bigrams va Trigrams cé két qua thip hon, lan luot 1a

72.47% va 54.58%

e Chénh léch d6 chinh xac accuracy giita dic trung cao nhat

(Unigrams) va thip nhat (Trigrams) la 30.59%

e Do chinh xac cao nhat tip trung vao ¥ dinh “Nghién ciru khoa hoc”
v6i d6 do trung binh diéu hoa F1 13 95.4% véi dic trung Unigrams va
TD-IDF

= V6i mb hinh LSTM, ta c6 thé thay dugc két qua kha quan néu sir dung

dac trung Unigrams hay TF-IDF.
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CNN Unigrams Bigrams Trigrams TF-IDF
Acc 85.76 82.37 72.79 81.23

(%)

ggdo Pre Rec F1 Pre Rec F1 Pre Rec F1 Pre Rec F1
dinh

Thong

s 1689813746735 |76.0(74.8(885(192.7190.6|67.6|78.0|72.4
truong

Thong

Wy ep | 87.2190.1 188.6 196.7 |95.6 (96.1 (989989989 |76.1|76.9|76.5
lac

Thong

s 1825018381832 167.1(183.0(74.2(81.8(59.9(69.2805/|77.9]|79.2
khoa

Cobéi

nghé 88.9|76.782.4]90.3|89.0(89.7|93.2|93.2|93.2|74.6|72.6|73.6
nghiép

biéu

Eg?nng 93.196.4|94.7|98.8|96.4|97.6 100 |100 | 100 |91.6 |90.5|91.0
Anh

;?I,C 91.0/89.690.3|785|79.7|79.1|81.8|56.3|66.7|85.1|86.5|85.8
?hljg:] 85.1]759|80.3|89.3|80.7|84.8|828|92.8|87.5|64.3|75.9|69.6
map 855190.2 878 |77.3|720|746|815|69.1|74.8|84.5|85.5|85.0
tTuT:ﬁ 92.1190.891.5|86.8|84.1|85.4|50.7|80.7|62.3|90.7 | 89.0 | 89.8
Eoorfg 94.0/958(94.9|92.2|815|86.6|53.4|66.2|59.1|90.9|92.1|91.5
Nghién

Eﬁga 96.91953(96.1/93 |88.0[90.4|93.4|70.7|805|87.1,97.0|91.8
hoc

IZ‘I'J 92.9/90.7 | 91.8|95.3 | 94.2 | 94.7 | 98.8 | 95.3 | 97.0 | 71.0 | 76.7 | 73.7
Ta

ﬁﬂ%hg 61.6 |69.0 | 65.1|81.2|69.0|74.6|90.3|56.0|69.1|52.7|58.0|55.2
dong y

5L | 61.4(62.0|61.7|88.4|76.0(81.7|83.6|61.0|70.5|59.0|46.0|51.7
Khéac 38.6 200|746 |875|824|84.8|93.3|824|875|35.1|15.3|21.3

Bang 3.5 Két qua md hinh CNN
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Dua trén bang két qua 3.5 cia mé hinh CNN, ta c6 thé thay:
e Pic trung Unigrams va dic trung Bigrams cho két qua cao nhat, lan
luot 1a 85.76% va 82.37%
e Dic trung TD-IDF va Trigrams c6 két qua thap hon, lan luot 1a
81.23% va 72.79%
e Chénh léch d6 chinh xac accuracy giira dic trung cao nhét
(Unigrams) va thap nhat (Trigrams) 12 12.97%
e Do chinh xac cao nhét tap trung vao y dinh “Diéu ki¢n tiéng Anh”
v6i d6 do trung binh diéu hoa F1 12 100% véi dic trung Trigrams
=> Véi mb hinh CNN, ta c6 thé thay duoc két qua kha quan néu sir dung
dac trung Unigrams, Bigrams hay TF-IDF.

So véi mé hinh LSTM, d6 chénh Iénh chinh xac accuracy gitra dac trung
cao nhat va thap nhat caa CNN nhé hon déng ké, chi ¢6 12.97% so Vi
30.59%.
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SVM Unigrams Bigrams Trigrams TF-IDF
AcC 88.89 70.22 51.48 87.59

(%0)

ggdo Pre Rec F1 Pre Rec F1 Pre Rec F1 Pre Rec Fl1
dinh

Thong

T | 84.7/81.3[83.0/(695(60.7|648(90.6(19.3|31.9|78.4(80.0/79.2
truong

Thong

Tl 96.3(86.891.3(94.1(35.2(51.2|100 | 8.8 |16.2|97.3|80.2 | 88.0
lac

Thong

0 | 86.2|91.2|886 (466|888 |61.1(29.9(91.9|451|87.9|89.5]|88.7
khoa

Cobéi

i 887|753 |81.5(952|27.4|42.6(80.0/| 55 |10.3|90.0 | 74.0 | 81.2
nghiép

biéu

E[é‘?n“g 97.5|91.7 | 945 |97.0|76.2 | 85.3|97.9|56.0 | 71.2 | 97.4 | 90.5 | 93.8
Anh

;f’ic 9231932927828 |57.8|68.1|71.1|33.3|45.4[91.3|92.7|92.0
?hlj::] 92.9|78.3|85.0|83.3|24.1|37.4|833| 6.0 |11.2|925|74.7 | 82.7
hNOhCép 87.1/88.7|87.9|74.8|71.3|73.0|805|556|658|852|90.2|87.6
tTur(‘:ﬁ 94.5|95.0 | 94.7 | 84.2 | 82.7 | 83.4 | 71.0 | 57.6 | 63.6 | 94.7 | 92.0 | 93.3
E;fg 98.4 | 94.7 | 96.5|78.8 | 84.4 | 81.5|79.1|52.0|62.7|952|93.9|94.6
Nghién

ﬁﬁga 97.3|96.7 | 97.0 | 96.5|82.7 | 89.0 | 92.9 | 70.0 | 79.8 | 98.0 | 96.3 | 97.1
hoc

IZ‘I'J 97.3|82.6|89.3|92.759.3|72.3| 100 | 26.7 | 42.2 | 98.8 | 93.0 | 95.8
Ta

ﬁﬂg'ng 54.6 | 89.0 | 67.7 | 76.3 | 45.0 | 56.6 | 78.9 | 15.0 | 25.2 | 47.2 | 91.0 | 62.1
dong y

Sl 84.0]79.0 | 81.4|90.0|36.0|51.4|81.3|13.0|22.4 787|700 74.1
. 3972710322250 1.2 | 2.2 | 00.0|00.0 | 00.0 | 39.2 | 2355 | 29.4

Bang 3.6 Két qua phwong phap SVM
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Dua trén bang két qua 3.5 ciia md hinh SVM, ta c6 thé thay:
e Pic trung Unigrams va dic trung TD-IDF cho két qua cao nhét, lan
luot 12 88.89% va 87.59%
e Dic trung TD-IDF va Trigrams c6 két qua thap hon, lan luot 1a
70.22% va 51.48%
e Chénh léch d6 chinh xac accuracy giita dic trung cao nhat
(Unigrams) va thap nhat (Trigrams) la 37.41%
e Do chinh x4c cao nhit phan bd khong dong déu, khong tap trung vao
¥ dinh nao. P9 trung binh diéu hoa F1 cao nhat 13 97%, voi y dinh
“Nghién cvwu khoa hoc”
= Véi phuong phap SVM, ta c6 thé thay duoc két qua kha quan néu sir
dung dac trung Unigrams hay TF-IDF.

So véi md hinh LSTM, CNN d6 chénh 1énh chinh x&c accuracy gitra
dic trung cao nhat va thap nhat cua phuong phap SVM cao nhat, Ién t6i
37.41%.

3.4.2 Ddnh gid két qua
a. S0 sanh do chinh xdc cua cac phwong phap trich chon ddc trung

BIEU PO KET QUA PQ CHINH XAC
ACCURACY

™ LSTM =CNN ¥ SVM

88.89

\ = \ = = N =
\ = \ = <=: \:=
\ = \ = %E N =
N = N = N7 =

Hinh 3.9 Biéu dd so sanh két qua accuracy caa cac mé hinh véi dic trung
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Qua biéu db 3.9 v& d6 chinh xac accuracy cua cac md hinh véi cac trich chon
dic trung cua dir liéu khac nhau ta co thé thay:
=  Pic trung unigrams cho két qua trung binh d6 chinh x4c cao nhat
(86.60%)
= Phuong phap SVM cho d6 chinh x4c cao nhit cia unigrams va TF-
IDF lan luot 13: 88.89% va 87.59%.
= Mb hinh CNN cho két qua do chinh xac cao nhat véi dic trung
bigrams va trigrams, lan luot 1a: 82.37% va 72.79%.
= Véi dic trung trigrams, md hinh CNN cho két qua t6t nhat, hon
18.21% so voi LSTM va 21.31% so vdi SVM.
* Chénh léch d¢ chinh xac gitra cac ddc trung cao nhét 1a SVM:
37.41%.
= Chénh léch do chinh xac giita cac dic trung thap nhat 1a CNN:
12.97%.
Véi md hinh LSTM, d6 chinh xac trung binh cao nhat tap trung vao phan
l6p “Nghién cizu khoa hoc” (Bang 3.4). M6 hinh CNN cho két qua do chinh xéc
cao nhat tap trung vao phan 16p “Piéu kién tiéng Anh” (Bang 3.5). Con véi phuong

phap SVM, d6 chinh x4c khong dong déu, khong tap trung vao Iép nao (Bang 3.6).
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b. So sanh dac trung unigrams va bigrams LSTM va SVM

100 100
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Hinh 3.10 Biéu do dic trung unigrams va bigrams véi mo hinh LSTM va SVM

Qua biéu d6 vé d6 chinh xac cua 2 dic trung unigrams va bigrams voi 2 mod
hinh hoc may LSTM va SVM ta cd thé thay:

= Po bién thién cta biéu d6 c6 hinh dang gidng nhau, voi cac xu hudng
di 1én, di xudng theo cac loai y dinh 1a giéng nhau;
= Do chinh x4c cao nhit cia md hinh LSTM 1a 94.3% (LSTM véi dic
trung unigrams — y dinh “Nghién ctru khoa hoc™)
= P chinh x4c cao nhit ctia md hinh SVM 13 96.7% (SVM véi dic
trung unigrams — Yy dinh “Nghién ctru khoa hoc”)
= Po chinh xac thap nhat cia moé hinh LSTM 1a 5.9% (LSTM vdi dic
trung bigrams — y dinh “Khac”)
= Po chinh x4c cao nhit ciia md hinh SVM 14 1.2% (SVM véi dic trung
bigrams — y dinh “Khac”)
= V6i dic trung unigrams, md hinh SVM cho két qua trung binh do

chinh x&ac 16n hon vi mo hinh LSTM (88.88% > 85.14%)
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= Vi dic trung bigrams, mo hinh SVM cho két qua trung binh d6 chinh
xac nhé hon véi mo6 hinh LSTM (70.21% < 72.46%)
C. So sanh ddc trung trigrams va tf-idf LSTM va SVM

100 100
90 N 90
80 iy 80
\
70 =] 70
60 5\ 3 60
50 3 50
40 = 3 40
30 = 30
20 = 20
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0 = 0
. "y soo% & .\\e}’ ) QQO* & &
o a5 & F
o N N SR
QQ’ " R o(\%
q;é\ QO r(\gé AN
o N Q\S\z é\o
<& S ~

LSTM - trigrams LSTM - TFIDF = = SVM - trigrams

SVM - TFIDF

Hinh 3.11 Biéu do dic trung trigrams va tf-idf véi mé hinh LSTM va SVM

Qua biéu do v& d6 chinh xé4c cua 2 dic trung trigrams va tf-idf vai 2 md hinh
hoc may LSTM va SVM ta c6 thé thay:

= Do bién thién cua biéu d6 co hinh dang khong dong déu, véi cac xu
hudng di 1én, di xudng theo cac loai ¥ dinh 1a khdng giéng nhau;
= Po chinh xac cao nhét cia mé hinh LSTM 1a 94.3% (LSTM véi dic
trung td-idf — y dinh “Nghién ctru khoa hoc”)
= P chinh x4c cao nhit cua md hinh SVM 1a 96.3% (SVM véi dic
trung td-idf — y dinh “Nghién ctru khoa hoc”)
= Do chinh xac thip nhit ctia mo hinh LSTM 1a 2.4% (LSTM véi dic
trung trigrams — y dinh “Khac”)
= P chinh x4c cao nhét cia md hinh SVM 1a 0% (SVM véi dic trung
trigrams — y dinh “Khac”)
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= V6i dic trung trigrams, mé hinh SVM cho két qua trung binh do
chinh xac nho hon v4i mé hinh LSTM (51.48% < 54.57 %)

= Vi dic trung tf-idf, m6 hinh SVM cho két qua trung binh do chinh
X4c 16n hon v6i mé hinh LSTM (87.58% > 85.04%)

Dua trén céc s6 liéu va hinh dang phia trén, dé lwa chon mé hinh ap dung cho
dé tai phat hién y dinh nguoi dung trong hé thdng hoi dap cua trudng Pai hoc giia 2
dic trung trigrams va tf-idf ta con phu thuoc vao yéu tb dir lidu. Vi dy nhu trudng
hop y dinh “Tur chéi, khong dong ¥ va y dinh “DPdng ¥”:

= Vi dic trung tf-idf, mo hinh SVM cho két qua do chinh xac 16n hon
véi mo hinh LSTM (91% > 59%) nhung véi dic trung trigrams thi
nguoc lai (15% < 17%)

= Vi dic trung tf-idf, md hinh LSTM cho két qua d6 chinh xac 16n hon
véi moé hinh SVM (81% > 70%) nhung véi dac trung trigrams thi
nguoc lai (12% < 13%)

Dua trén cac sb liéu phia trén, dé lya chon mé hinh ap dung cho dé tai phat
hién y dinh nguoi dung trong hé thdng hoi dap cua trudong Pai hoc, dé xuat va danh
gia cao m6 hinh CNN hon ca, vi dic trung cia ngdn ngir tiéng Viét kho phan tich,
va thuong duoc dung bigrams dé phan tich hinh thai. Bén canh do, cac sé liéu trung
binh ciing nhu dd chénh léch d6 chinh xac cia md hinh CNN cho két qua kha quan

nhat.
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3.5 Két luan chwong

Noi dung chwong nay trinh qud trinh thuc nghiém luan van phat hién y dinh
ngudi dung trong hé théng hoi dap trén bo dit liéu thu tap duoc tir “Kénh thong tin
triec tuyén, Khoa Quac té, Pai hoc quéc gia Ha Ngi . Dya trén sb lieu két qua thuc
nghiém & chuwong nay ludn vin dua ra phan tich danh gia vé phwong phép thuc hién.
Cac két qua cho thay viéc st dung cac dic trung khac nhau mang lai o chinh xac
khac nhau. Sau khi quan séat bo dir liéu, c6 rat nhiéu tir dugc viét theo vian phong
riéng va sai chinh ta (Vi du: “add” — y hoi admin, ad) hay viét tit (Vi du: k thay cho
khong) du da loai bo stopwords. Pay thuc su la thach thirc trong viéc xay dung hé

thong phat hién y dinh voi ngbn ngit tu nhién, dac biét bang tiéng Viét.
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KET LUAN

Nghién ctu vé& xir Iy ngdn ngir tw nhién néi chung, vé bai toan phat hién y
dinh nguoi dung néi riéng véi 1a cong nghé maéi, thoi gian nghién ciru con ngan nén
van con nhiéu van dé chua thuc sy nim bat tot. Tuy nhién qua qué trinh nghién cuu,
luan van da tim hiéu sau vé cac giai doan tir tién xir ly di liéu dén viéc chon céc
phuong phap biéu dién dic trung cua van ban (N-grams, TF-IDF), phuong phép hoc
may dé xay dyng mé hinh phén 16p dit liéu mang noron (kién tric LSTM va CNN
trong luan van dé xuat) va so sanh véi phuong phap SVM.

Str dung mang noron ndi chung hay mé hinh LSTM va CNN noi riéng trong
Deep Learning 1a mot hudéng di c6 ky thuat va hiéu qua trong bai toan xir Iy chudi
va hién dang dugc cac nha nghién ctu s dung rat nhiéu. Tuy nhién, LSTM va
CNN khéng phai 1a mét ki thuat van ning ma c& bai toan vé NLP 14 lai 4p dung
duoc. N6 con can ctr vao nhiéu yéu té nhu tap ngit liéu, dic tinh caa tap ngir lidu.
Vi doi khi str dung mot thuat toan SVM lai cho ra két qua tét hon.

Trong tuong lai, ludn vin c6 thé duoc phat trién nghién cau cac md hinh
khéac, thay ddi cau trlic mang noron nhiéu I16p hon hoic két hop céac loai mang noron
vé6i nhau dé nang cao do chinh xac va cai thién tdc do xir Iy d6i véi viec phét hien y
dinh nguoi dung chinh xac hon. Luan vin ciing 13 tién dé xay dung hé thong tu van,
quang céo trong hé théng hoi dap cua trudng Pai hoc phl hop, véi luong nguoi
quan tdm cao va hd tro nhanh chéng giai dap ding cac van dé trong hé thong hoi

dap.
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