BOQ GIAO DUC VA PAO TAO VIEN HAN LAM KHOA HQC
VA CONG NGHE VIET NAM

HOQC VIEN KHOA HQC VA CONG NGHE

NGUYEN THI NGOC TU

NGHIEN CUU CAI TIEN MQT SO PHUONG PHAP
PHAN TiCH QUAN PIEM MUC KHIiA CANH DUA
TREN HQC MAY

Chuyén nganh: Hé thdng thong tin
M3& s6: 9 48 01 04

TOM TAT LUAN AN TIEN ST NGANH HE THONG THONG TIN

HA NOI - 2023




CONG TRINH PUQC HOAN THANH TAl
HOQC VIEN KHOA HQC VA CONG NGHE

Nguoi huéng dan khoa hoc: PGS.TS Nguyén Viét Anh

Phan bién 1:

Phan bién 2:

Phan bién 3:

Luén an s€ dugc bao v¢ trudc Hoi dong danh gid ludn an tién si cap Hoc

vién, hop tai Hoc vién Khoa hoc va Cong nghé - Vién Han 1lam Khoa hoc
va Cong nghé Viét Nam vao hoi ... gio ..., ngdy ... thang ... nim 2023.

C6 thé tim hiéu luan &n tai:
- Thu vién Hoc vién Khoa hoc va Cong nghé
- Thu vién Quéc gia




MO PAU
1. Tinh cap thiét cia dé tai

Trong thoi dai cong nghé thong tin phat trién hién nay, hau hét cac hoat
dong cua con nguoi da xuat hién pho bién trén mang Internet va cac phuong
tién truyén thong truc tuyén. Pic biét, cac trang thuong mai dién tir ngay nay
gia tang hoat dong tuong tac voi nguoi dung thong qua viée khuyén khich ho
chia s¢ cac bai danh gia vé san pham va thé hién quan diém trén cac trang
web mua sdm hodc cac trang mang xa hoi. Khai phé cac bai danh gia nay c6
thé hiéu dugc quan diém, tdm 1y ctia ngudi tiéu dung tir d6 gitp ich cho viée
xay dung cac chién lugc cua doanh nghiép nhu: chién dich tiép thi, san phém
uu tién, giam sat, nd cling co thé dugc thuc hién dé hoc hanh vi cia nguoi
tiéu dung, thi truong mau, va du doan xu hudng tiéu dung cua xa hoi.

Hién nay, phan tich quan diém dya trén khia canh dang thu hut dugc
nhiéu su quan tdm ctia cong déng nghién ciru va cac nha phat trién tmg dung.
Trong phan tich dua trén khia canh, viéc tong hop hé thdng cua cac quan
diém vé céac thuc thé va cac thudc tinh cua chung ¢o thé duogc tao ra. Piéu
nay bién vin ban phi ciu tric thanh dir liéu c6 ciu trac, va co thé sir dung
cho tit ca céc loai phan tich dinh tinh va phan tich dinh lugng.

Hai van d& chinh trong phan tich quan diém dua trén khia canh 1a trich
riit khia canh (Aspect extraction) va phdn I6p cam xic khia canh (Aspect
sentiment classcification). Mic du nhiéu nghién ctru, nhiéu img dung da dugc
thyc hién trong phan tich quan diém muc khia canh, nhung linh virc nay van
con nhiéu thach thirc cAn vuot qua.

e Doi v6i nhigm vu trich rit khia canh: Khé khin dau tién 1a thiu dit liéu
huén luyén c6 gan nhén trong nhiém vu nay. Thir hai, nhiéu ciu danh gia
thiéu cac thé hién khia canh 13 rang (danh tir) din dén kho xac dinh khia
canh. Ngoai ra, c6 nhiéu cach thirc am chi cac khia canh (dic trung 4n)
xuét hién khién nhiém vu khai pha cang phuec tap, bdi phai xac dinh dic
trung 4n nao gan véi khia canh nao. Th ba, khi mot tir xuat hién can
xem xét ngit canh ciia n6. Pdi véi nhiéu tir cach giai thich phu thudc vao
ngit canh sir dung ching. Vi dy, tir “apple” xuét hién trong hai ciu:
"Apple is a tasty fruit" va “Apple has just launched a new product” dugc
hiéu theo hai nghia khac nhau. Thir tu, mét s6 khia canh quan trong
nhung c6 tan suit xut hién thip d& bi bé qua. Lam thé nao c6 thé phat
hién dugc cac khia canh nhu vay ciing 1a mét thach thic cia nhiém vy
trich rat khia canh.

e Doi véi nhiém vu phén 16p cim xiic khia canh: Thi nhit, nhiém vu
phan loai cam xuc da 16p c6 nhiéu thach thirc hon so véi phan loai hai
16p. Sy hién dién cia nhiéu 16p 1am cho mét by phan loai khé xac dinh

1



bién gidi gitra cac 16p khac nhau hon. Thur hai, sy gan giii giita cac 1op

cam xuc hodc gitra cac 16p ¢6 cung cyc cam xic gan nhu 13 tuong tu nhau

va chung rat dé bj phan loai nham 1an nhau. Thir ba, mot tir co thé c6 cac

nghia khac nhau dua trén ngit canh va mién linh vie duoc st dung. Nghia

clia cing mot tir ¢6 thé khac nhau d6i véi timg tinh hudng. Vi du: tir “long

time” khi néi vé thoi luorng pin cua dién thoai thi mang nghia tich cuc,

song trong ngir canh noi vé tdc do xur Iy cua CPU thi lai mang tinh tiéu

cuc. Cudi cung, sy hién dién ctia phu dinh c6 thé dao nguoc cyc cam xuc

clia mot van ban. Tuy nhién, khong dé dé xir 1y diéu nay bang cach dao

cuc vi cac tir pha dinh ¢6 thé duge tim thdy trong mot ciu ma khong anh

huong dén cam xuc thé hién trong van ban.
Tt nhing khao sat va danh gia cac két qua nghién ctru c6 dugc, tac gia cho
rang can c6 mot nghién ciru day du trén tat ca cac nhiém vu cua phén tich
quan diém dua trén khia canh dé dem lai thong tin hiru ich nén cho cac tng
dung thyc té. Pong thoi can tim ra cach tiép can hiéu qua dé vuot qua cac
thach thtrc trong linh vuc nghién ctru, cai thién hi¢u suét cta hé théng phan
tich quan diém dwa trén khia canh. Téc gia luén an lwa chon dé tai “Nghién
citu phat trién mét sé thudt toan hoc may trong du bao kinh 1.

2. Muc tiéu nghién cau

Muc tiéu cta ludn 4n 1a dé xuit mot hé théng thuc hién ba nhiém vu ctia

bai toan phan tich quan diém mirc khia canh danh gia san pham truc tuyén.
Tur d6, nghién ctru sinh dé xuét mot sd thuat toan hoc may ban gidm sat dé
trich rat khia canh va quan diém, dé xuat mot sb thuat todn hoc may co giam
sat dé giai quyét nhiém vu phén 16p quan diém da duoc trich rit tir nhiém vu
dau thanh cac cuc cam xdc khac nhau, d& xudt mot cach tiép can méi dé ude
luong trong sb khia canh ma nguoi dung dit 1én mdi khia canh.

3. Cé&c ndi dung nghién ciru

Luan 4n nghién ctru cac van dé trong phan tich quan diém va bai toan

phan tich quan diém murc khia canh. Luan 4n nghién ctru cac phwong phap
hoc may truyén thong va hién dai, dé xuat 02 thuat toan ban giam sat dé trich
rt khia canh va quan diém tir cac bai danh gia san pham truc tuyén. Thuat
toan thir nhat dya trén x4c suat c6 diéu kién két hop giai thuat bootstrapping,
thuét toan thir hai dya trén biéu dién WordtoVector két hop mé hinh ngén
ngit. Nghién ciru sinh ciing dé xuét cac phuong phép hoc Naive Bayes,
Support Vector Machine, mang Bayesian cong OR, 1y thuyét két hop
Dempster-Shafer cho nhiém vu phéan 16p cam xuc khia canh. Mot phuong
phap hoc khong giam sat dwa trén ndi dung bai danh gia dugc dé xuét cho
nhiém vu udc luong trong s6 khia canh.



CHUONG 1. TONG QUAN VE PHAN TiCH QUAN PIEM VA PHAN
TICH QUAN PIEM MUC KHiA CANH

1.1 Téng quan vé phén tich quan diém

1.1.1. Cac khéi ni¢m co bdn

Pinh nghia 1.6 Quan diém (opinion): Quan diém 1a mot bo gom 5
thanh phan (e, ajj, Sij, N, tr). Trong d6 €; 1a tén cua thuc thé, ajj; 1a mot khia
canh j cta thuc thé e;, cOn i 12 cam xuc trén khia canh ajj cua thuc thé e;
duoc phat biéu boi hy tai thoi diém t;, hy 1a cha sé hitu quan diém, va t; 1a thoi
gian khi quan diém duogc thé hién boi hy.

1.1.2. Céac nhiém vu trong phén tich quan diém

Bai toan 1 (trich rit va phén loai thuc thé

Bai toan 2 (trich rat va phan loai khia canh): Trich rat tit ca cac thé
hién khia canh cua céac thuc thé, va phan loai cac thé hién khia canh vao cac
cum. Mdi mot cum thé hién khia canh cta thyc thé e; dai dién dién hinh mét
khia canh don nhét aj;.

Bai toan 3 (trich rit va phén loai chii s¢ hitu quan diém

Bai toan 4 (trich rit va chuin héa thoi gian)

Bai to4n 5 (phan 16p cam xiic quan diém): Xac dinh mot quan diém
trén mot khia canh a;; 1a tich cuc, tiéu cuc hodc trung lap, hodc gan nhan diém
danh gia ngtr nghia dbi vé6i khia canh.

Bai toan 6 (tong hop va sinh bd nim ciia quan diém): Tao ra tat ca
bd nam cua quan diém (e, aij, Sij, hk, tr) thé hién trong vin ban d dya trén két
qua ctia cac nhiém vu néu trén. Pay 1 nhiém vu dudng nhu rat 13 don gian
nhung trong thuc té n6 rat khé khin trong mot vai truong hop.

1.1.3. C&c mikc dg phén tich quan diém

Mirc d§ vian ban: 1a mdt hinh thirc phan loai don gian. Trong d6 toan
b tai liéu cuia van ban da cho dugc coi nhu mdt don vi thong tin co ban.

Mikc dd cAu: 1a mot phan tich chi tiét cia mirc vin ban, trong d6 xac
dinh tinh phan cuc cho mdi cau va mdi cau co thé c6 quan diém khéc nhau.

Mirc d§ cum tir: phan 16p dugc thuc hién theo cach xir 1y tron min hon.
O day, cac thudc tinh hodc cac khia canh cta cac thuc thé duoc quan tam chu
yéu va phan cyc dugc tinh toan cho timg khia canh riéng 1¢é.

1.1.4.  Vdn d@é dic trung trong phén tich quan diém

1.2 Phain tich quan diém mirc khia canh
1.2.1.  Quy trinh phén tich quan diém mirc khia canh
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Hinh 1.4 Quy trinh phan tich quan diém dwa trén khia canh
1.2.2. Cdc bai todn trong phan tich quan diém mic khia canh

Bai toan trich rit khia canh: xac dinh tit ca cac thudt ngir khia canh
c6 trong moi cau cua bai danh gia hodc toan bo vin ban bai danh gia.

Bai todn phan lép cam xuc dua trén khia canh: cho mot khia canh,
xac dinh cuc cua tung thuat ngit khia canh hodc toan by khia canh d6.

Bai toan xac dinh trong s6 khia canh: Nhiém vy nay xéac dinh cac khia
canh quan trong dénh gia tong thé ma ngudi dung dua ra.
1.2.3. Céc céch tiép can trich rat khia canh
1.2.3.1 Cac phwong phap trich rut khia canh ro rang
Céc phuong phap trich rat khia canh 16 rang c6 thé phan thanh ba loai theo
cach tiép can hoc tap: khong giam sat, ban giam sat va cd giam sat.

e  Trich rat khia canh 13 rang vo6i hoc khong giam sat bao gdm phuong
phap dua trén tan sudt va thong ké, phuong phap dwa trén kinh nghiém hoac
dua trén lugt, va phuong phap dia trén diém thong tin twong hé.

e Trich rit khia canh 13 rang véi hoc ban gidm séat bao gdm phuong
phap sir dung Bootstrapping, phuong phap phdn tich ci phdap phu thuéc,
phwong phap dua trén tir dién.

e Trich rat khia canh 3 rang v6i hoc giam st bao gdm cac md hinh
Markov an (HMM), truong ngau nhién cé diéu kién (CRF), mang no ron hoi
quy (RNN), mang no ron tich chdp (CNN).
1.2.3.2 Cdc phwong phdp trich rit khia canh an
Céc phuong phap trich rat khia canh 4n c6 thé phan thanh cac phuong phap
hoc khong giam sat, c6 giam sat, va cach tiép can lai.

e Trich rdt khia canh 4n véi hoc khong giam st bao gdm cac phuong
phap dua trén sw dong xudt hién, phuong phap dica trén mé hinh chi de,
phuong phap dwa trén phdn cum.

e Trich rat khia canh 4n vé6i hoc ¢6 giam sat bao gdm cac phuong phap
dua trén phéan 16p, dua trén luat, dya trén nhan tudn tu.

e Trich rit khia canh 4n theo cach tiép can lai 1a cach két hop cua nhiéu
phuong phap khac nhau.



1.2.4. Cdcphu’o’ngphdpphdn lop cam xuc khia canh

Céc cach tiép can hién nay cho nhiém vu phén 16p cam xuc cd thé duoc
phan loai thanh cach tiép can hoc may, cach tiép can dua trén tir dién, va cac
phuong phap lai.
Cic phwong phdp phén 16p cim xiic dwa trén hoc mdy: gdm c6 hoc c6 giam
sat, hoc khong giam sat, hoc ban giam sat, hoc tang cudng, va hoc sau.

e Phan I6p cam xtc theo cach tiép can hoc c6 giam sat duge phan thanh
4 loai: tuyén tinh, dwa trén xdc sudt, dua trén quy tdc, va cdy quyét dinh.

e Phan 16p cam xiic theo cach tiép can hoc khong c6 gidm sat bao gom
cac k¥ thuat phdn cum phdn cap va phin cum theo ving.

e Phén I6p cam xuc theo cach tiép can hoc ban giam sat duoc phan
thanh hoc tong qudt, hoc dong hudn luyén, hudn luyén chon loc, hoc dwa trén
dé thi, va hoc da quan diém.

e Phan 16p cam xuc theo cach tiép can hoc ting cuong la phuong phap
trong d6 tac nhan dugc thudng trong bude thoi gian tiép theo dua trén danh
gia vé hanh dong trudc do6 ciia no.

e Phan 16p cam xuc theo cach tiép can hoc sau la dya trén mang ANN
bao gdm cac md hinh mang no ron hoi quy (RNN), mang no ron tich chdp
(CNN), va mang niém tin sau (DBN).

Cic phwong phdp dwa trén tiv dién: con duoc goi 1a cach tiép can dya trén
tri thire. C6 ba ky thuat chinh dé tao cac tir dién chu thich 1a phuong phép thi
cong, phuong phép dua trén tir dién va phuong phéap dwa trén kho ngir liéu.

e XAy dung tir vung cam xtc dya trén phuong phap thi cong sir dung
tir ddng nghia trai nghia va dua trén mot tir dién co sin.

e XAy dung tir vung cam xuc dya trén phuong phap kho ngir liéu, tir
dién dugc hoc tir dit liéu vé6i cach tiép can thong ké va ngir nghia.

e Cac phuong phap lai két hop ca cach tiép can tir ving va hoc may.
1.3 Mt s6 kién thirc hoc may lién quan dwoc sir dung trong lun an

cho phan tich quan diém mitrc khia canh
1.3.1. Thugdt todn bootstrap
1.3.2.  Co s6 ly thuyét biéu dién tir Word to Vector
1.3.3.  Phdn logi hai I6p mdyvec to hé tro
1.3.4. Phan logi da lop Naive Bayes
1.3.5. Twong tic khong két hop (Nhiéu cong OR - Noisy OR-gate)
1.4 Cac phuong phip danh gia két qua phan tich quan diém



CHUONG 2 KHAI PHA QUAN PIEM MUC KHIA CANH
2.1 Pit van dé

banh gia cua nguoi dung thudng dé cap dén cac khia canh khac nhau,
d6 1a cac thudc tinh hogc thanh phan cta san pham. Dbi voi mdi mot khia
canh, nguoi dung thuong dua ra cac quan diém cta ho thong qua viéc thé
hién thai dd tich cuc hodc tiéu cuc vé khia canh do.

Lam thé nao dé hiéu ngi dung bai danh gia va cac van dé ma nguoi ding
dé cap? Phan tich quan diém dua trén khia canh giai quyét vin dé phan tich
chi tiét trén nhing khia canh ciia san pham ma ngudi dung da dé cap dén
trong bai danh gia ctia ho. Mirc do chi tiét 1a nguoi dung da dé cap dén nhiing
khia canh nao trong bai danh gia ciia ho, do hai long/quan diém cta khéch
hang d6i v6i mdi khia canh d6, va sau cung 1a mirc d6 quan tim cta mdi
khach hang trén mdi khia canh.

Bai toan phén tich quan diém mirc khia canh bao gom ba bai toan con
1 (1) Bai todn trich rit khia canh tao ra cac phan (nhu tir trong cau hodc cau
trong bai danh gid) dé cap dén mot khia canh cu thé ciia san pham; (2) Bai
todn phdn 16p cam xiic khia canh 13 thong qua do ludng biéu thi cam xuc tich
cuc - tiéu cuc hodc dya trén diém danh gia cua nguoi dung dbi voi tung khia
canh da dugc trich rat trong nhiém vu (1); (3) Bai todn xdc dinh trong s6 khia
canh 1 viéc danh gia mic d6 quan tAm cta ngudi dung dbi vai timg khia
canh san pham.

Bai toan trich rat khia canh 1a xac dinh tat ca cac khia canh xuét hién
trong bai danh gia. Trong nhiém vu nay c6 mot sé thach thirc nhu sau: Mot
s6 khia canh duoc dé cap ré rang va mot s6 khac thi khong. Can trich rut
dugc khia canh an. Giai quyét van dé nhiéu (cac thuat ngit phi khia canh)
trong khi van cd thé xac dinh céc khia canh hiém va quan trong.

Gia dinh rang, mot tap hop phé quét cua tit ca cac khia canh c6 thé co
cho mdi san phim déu biét trudc cung véi cac tir khia canh dwogc goi 1a tur 10i
khia canh (thuat nglt mo ta chinh xac khia canh). Gia dinh nay la thuc té vi
s6 lugng khia canh quan trong thuong nhé va c6 thé d& dang thu dugc tir cac
chuyén gia mién linh vyuc. Sau d6 nhiém vy trich rat khia canh tré thanh xéc
dinh chinh x4c cac khia canh hién c6 cho cac cau/phan vin ban trong bai danh
gia. Thach thirc chinh ¢ day 14 trong nhiéu bai dénh gia, cic cau khong chira
du cac tir 161 khia canh, tham chi khong co bat ky tir 16i khia canh nao, va do
d6 c6 thé bi gan cho cac nhan khia canh sai. Van dé nay duoc gidi quyét bang
cach lién tuc cdp nhat va mé rong cac tir 16i khia canh thanh tap cac tir khia
canh bang cach sir dung k¥ thuét xac suit co diéu kién két hop bootstrap. Bo
phan 16p Naive Bayes duoc sir dung dé giai quyét Van dé phén 16p cam xtic
khia canh sau khi da dugc trich rit. Cé thé gia dinh rang diém danh gia tong
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thé trén mot san pham 1a tong trong sd clia diém danh gid ma nguoi ding dua
ra trén nhiéu khia canh cta san phém, trong do, trong s6 vé co ban do luong
murc d§ quan trong cua cac khia canh. Luédn an dé xuat mot cach tiép can udc
luong trong sé cua khia canh bang cach sir dung tin sudt cua tir khia canh
trong bai danh gid va tinh nhat quan cta khia canh trén tat cé cac bai danh
gia. Hinh 2.2 mo ta chi tiét ba bai toan nho cua bai toan phan tich quan diém
mirc khia canh dbi v6i cac bai nhan xét san pham tryc tuyén.

“This is my, nep go-ta
R
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Hinh 2.3 C4c bai todn con ciia bai todn phdn tich quan diém dia trén
khia canh
2.2 CA&c nghién ciru lién quan
2.2.1  Trich rut khia canh
2.2.2 Phan lop cam xuc
2.2.3  Trong sé khia canh
2.3 Cac khai niém co bin trong bai toan phan tich quan diém mikc
khia canh
Bai d4nh gia ciia nguoi dung i v& mot sb san phim dugc ky hiéu d;. ¢6
nhiéu cau, mdi ciu chira nhiéu tir w; trong tap hop ciia tat ca cac tir c6 thé co.
Dinh nghia 2.1 Tap cac bai danh gia (Review Text Documents): 2=
{d1, da, ..., dp} 1a mot tap cac bai viét nhan xét v& mot loai san pham.
Pinh nghia 2.2 Tir dién (Vocabulary): Gia sir rang c6 V céac tir duoc
tach ra tir tap cac bai danh gia 2. Tap céc tir nay la tir dién V= {wjj = 1,V}.
Pinh nghia 2.3 Khia canh (Aspect): Khia canh 1a mot ddc diém (mot
thudc tinh hodc mot thanh phan) cta san pham. Gia dinh rang c6 K khia canh
dugc dé cap trong tat ca cac bai danh gia, dugc ky hiéu 1a 7= {axk = 1, K}.
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Mot khia canh ax duoc biéu didn bang mot tap hop céc tir va ky hiéu la ax =
{wlw €V, A(w) = a}, trong d6 ax la tén cua khia canh, w la mot tir thuge V
va A(.) 1a mot toan tir Anh xa mot tir tGi mot khia canh.

Dinh nghia 2.4 T 16i khia canh (Aspect Core Words): Cho mét khia
canh ax, Mot tap rat it cac tir thuoc V miéu ta rat rd rang khia canh ax duoc
goi la tr 16i khia canh, ky hiéu la G={wi; €V’ |wij — a, j =1, N }, trong d6
Wi 1a tr mo6 ta khia canh ay, N 1a sb tir 13i cta khia canh a. Tap tur 161 khia
canh nay khong giao thoa sang tap tur 161 khia canh khac.

Pinh nghia 2.5 Tir khia canh (Aspect Words): Tap tat ca cac tir c6
trong tir dién ¥ ma ching c6 thé md ta vé khia canh ax (cac tir nay khac voi
cac tur 161 khia canh) dugc goi la cac tur khia canh, ky hiéu 1a T = {wy; €V,
Wij & Cx|Wij — ax, j = 1, M}. M 1a s6 tir khia canh cuta khia canh ax.

Pinh nghia 2.6 Piém danh gia khia canh (Aspect Rating): Cho mot
van ban danh gia cua ngudi dung di, mot vector K chiéu ri € RK dugc sir dung
dé biéu dién diém danh gia cua K khia canh trong vin ban danh gia di, ky
higu 1a ri= {ris, riz, ..., rik}, trong do ric 1a mot gié trj s6 cho biét danh gid clia
nguoi dung vé khia canh ak, Vé Fik € [Fmin, Mmax] (Vi du rik thude tur 1 dén 3).

Pinh nghia 2.7 Trong s6 khia canh (Aspect Weight): Trong s6 khia
canh biéu hién sy quan tam cua nguoi dung d6i voi mot hoac mot vai khia
canh cu thé cia san pham. Cho mot van ban danh gia cia nguoi dung di, mot
vector K chiéu o; € RK dugc sir dung dé biéu dién muc do quan tam cia nguoi
dung ddi véi K khia canh trong van ban dénh gia di, ky hiéu 1a ai = {ois, aia, ...,
aik}, trong d6 ai 12 mot gia tri s6 cho biét trong s6 danh gia ciia nguoi dung
vé khia canh ay, va aix €0, 1], va ¥X_, a;, = 1.

Dinh nghia 2.8 Diém danh gia tong thé cia bai danh gia (Review
overall Rating): Cho van ban danh gié di, mot gia tri sOyi ER* biéu dién diém
danh gia tong thé cla nguoi dung vé mot san pham trén tat ca cac khia canh
san pham. Gi4 tri diém tong thé nay twong tw nhu diém danh gia khia canh.

Nhi¢m vu trich rat khia canh: Gia dinh ring mdi khia canh 1a mot
phan phdi xac sudt trén tat ca cac tir va mdi cau trong vin ban cta bai danh
gia c6 thé dé cap dén nhiéu khia canh, muc tiéu ctia nhiém vu nay 1a trich rit
cac khia canh duoc dé cap trong mot bai danh gia.

Nhi¢m vu dy doan diém danh gia khia canh: Nhiém vu nay 12 suy ra
vector r; ciia diém danh gia khia canh (Dinh nghia 2.6) cho mét bai danh gia
di. Piém danh gia ciia mot khia canh phan 4nh cam xtc cia nguoi dung vé
khia canh d6 duoc thé hién bﬁng cac tr cam xuc (tich cuc hodc ti€u cuc).

Nhi¢m vu wéc lwgng trong so khia canh: Nhiém vu nay 1a uéc tinh
trong s6 khong am a; ma ngudi dung dit trén khia canh ai ctia vin ban d;



(Dinh nghia 2.7). V& co ban, trong sd ctia mot khia canh do luong mirc do
quan trong duoc dua ra boi nguoi dung d6i v6i khia canh do.
2.4 Hé thong phan tich quan diém mirc khia canh cac bai danh gia san
pham truc tuyen
2.4.1  Trich rit khia canh sir dung xdc sudt cé diéu ki¢n két hop ky
thudt Bootstraping
Nhan khia canh dugc xac dinh dya trén tap hop cac tir ¢6 lién quan dugc
g0i 1a cac tir khia canh hodc thudt ngit khia canh Ty, Gia sit c6 mot s tir khda
dugc chi dinh dé mo ta ting khia canh, goi 1a tir 16i khia canh Cy,. Gia dinh
rang tdp hop phd quat cua tat ca cac khia canh c6 thé c6 cho mdi san phim
déu biét trude. Nhiém vu trich xuét khia canh tré thanh xac dinh chinh xac
cac khia canh hién c6 cho cac cau trong bai danh gia. Thach thtic chinh la
trong nhiéu bai danh gia, cac cau khong chira di cac tir ¢t 18i hodc tham chi
khong co bat ky tir ¢t 18i ndo, do d6 co thé bi gan cho cac khia canh sai. Van
dé nay duoc giai quyét bang cach lién tuc cap nhat va mo rong tap céc tir cot
15i thanh tap cac tir khia canh bang cach sir dung k¥ thuat xac sut c6 diéu
kién két hop voi ky thuat bootstrap.

Hinh 2.4 Tuwr I6i voi cac khia canh

Gia sir rang A= {as, az, ..., ax} 1a tap cia K khia canh cua san pham. ax
la tép cac tur thudc tinh dai dlen cho khia canh a va tan suét xuét hién cua
ching lu6n 16n hon ngudng 6. Muyc tiéu 1a thu thap tap cac tir ma ching xuét
hién trong cac cau cua toan bo ngir liéu thude vé khia canh a. Tap hop cac
tir cua hai khia canh c6 thé trang nhau, do d6 mot s6 thuat ngit c6 thé thuoc
vé nhiéu khia canh (xem Hinh 2.4). Pau tién, cAc cau c6 chua it nhat mot tir
trong tap tir ¢t 16i & ban dau cua khia canh dugc dinh vi (gan nhan). Sau do,
tAt ca céc tir bao gém danh ttr, cum danh tur, tinh tir, trang tir va dong tu xuét
hién trong nhimg ciu nay dugc tim kiém. Céc tir xuat hién 16n hon ngudng 6
duge bd sung vao tap hop cac tir khia canh. Cac tir ¢6 sd 1an xuat hién 16n
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nhét trong tap tir khia canh méi tim dugc s& duge thém vao tap céc tir ¢t 13i.
Téap céc tir khia canh va cac tu bt 151 duoc cap nhat, cac tir nay duoc st dung
dé gan nhan c4c cau tiép theo. Qua trinh nay dwoc lap lai cho dén khi khong
tim thay thém tir méi.

2.4.2  Duw dodn diém danh gid khia canh duwa trén phén l6p Naive Bayes

Vén dé du doan diém danh gla khia canh c6 thé duoc coi 1a vin dé phan
loai da 16p, trong d6 diém danh gia duoc coi la cac nhan Va CAC tir cam xiic
duge xem xét nhur 1a cac dic trung. Ngoai ra mot sb cac dic trung bi-gram
dugc trich rat theo cac mau ct phap duoc dé xuét trong.

Cho mdt vin ban danh gia di, diém danh gi4 cua khia canh ax v6i Q
dic trung (ky hiéu 1a fy) duogc trich rat xac dinh dua trén xac suat diém
rik thudc vé 16p ¢ € Ceiass = {1, 2, 3, 4, 5}. Xéc suat la:
p(fisfai-s fylriy € €) * plri, € €)

p(f1: 02, fq)

Gia dinh réng cac dac trung la doc lap, diém danh gia khia canh ry dugc
gan nhan ¢ khi xac suat p(ri €clfy, fz, ..., fQ) 13 16n nhat.

¢ =arg g}ax (p(ri Ec}*Hp(fqhu&‘c ) (2.4)
Tass l‘.?—l

.-"7(-"':';.Ef'|fl:f2-.---:fq)= (21)

2.43  Udc lwong trong sé khia canh dwa trén tin sudt khia canh trong
bai ddnh gid va trong toan b kho ngit li¢u
D01 vo1nguoi dung, néu mot khia canh la quan trong, ho s& dé cap nhiéu
hon vé né trong bai danh gia. Hon nita, mot ¥ tuong rang mot khia canh quan
trong thudng duoc nhiéu ngudi dung chia sé. S6 do trong sb cua khia canh ax
trong van ban d; duoc ky hiéu 1a EDi, va sb do trong s ctia khia canh thong
qua toan bd kho dit liéu dugc ky higu 1a ECy.

E?Ll Wik j
Ni
trong do Wi la tir thit j trong cac tir khia canh cua khia canh ax, va N; 1a
sb tir khia canh xuét hién trong van ban d. cla tat ca cac khia canh.
Lhe1 Sk
M
trong d6 Sk, 1a cau thir h trong kho ngir liéu dugc gan nhan khia canh a,
va M 1a tong sb cau co trong kho ngir lidu.
Trong sd ai cho khia canh ax ctia bai d4nh gia di dwoc tinh nhu sau:
ED; «ECy,

O = 2.7
* YK EDy+EC 27

ED; = (2.5)

EC, = (2.6)
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2.5 Két qua thwe nghi¢m
2.5.1 D liéu thir nghiém

Céc thi nghiém dugc thuce hién trén ba bo dit liéu danh gia khach san
duoc thu thdp tur Tripadvisor.com, danh gia bia duogc thu thip tur
Beeradvocate.com va danh gia ca phé Trung Nguyén dugc thu thap tur trang
web Amazon.com.
2.5.2  Tién xir Iy va trich chon dic trung
2.5.3  Két qud va dinh gid
Trich rut khia canh

bé danh gia hi€u qua, d6 do precision dugc st dung. Bang 2.5 cho théiy
hiéu suit ciia phuong phéap nay trong nhiém vu trich rat khia canh. D¢ chinh
xac trung binh tuong ung la 0,786, 0,803 va 0,653 lan luot cho bo dir liéu
khach san, bo dit liéu bia va bo dir liéu ca phé. Phuong phap dé xuét dat dugc
hiéu sudt tdt trén bo dir liéu khach san va bia. Tuy nhién, déi v6i bo dit lidu
ca phé, két qua khong t6t nhu mong doi.

Bding 2.5 Két qud trich rut khia canh trén ba bé dir licu Khach san, Bia, Ca phé

Dir liéu Khich san Dit licu Bia Dir licu Ca phé
Khia canh Pocision | Khia canh P, | Khia canh P00
Value 0.747 | Appearance  0.750 | Aroma 0.667
Room 0.837 | Aroma (.867 | Taste 0.677
Location 0.814 | Palate 0.857 | Acidity 0.667
Cleanliness 0.764 | Taste 0.848 | Body 0.600
Check in/front desk 0,850 | Overall 0.704
Service 0.754
Business service 0.737
Average (.786 | Average (.803 | Average 0.653

Trong thudt toan dé‘ xuit, ngudng 6 13 ngudng Xac sué§ dé lay mo rong
cac tap tu khia canh. Bang thyc nghiém, ngudng 6 tot nhat dugc the hién
trong Hinh 2.7 khoang 0.15.

1.000

:’m
0.600

Aspect Evaluation with 6

Precision

005 008 01 015 02 03 04 05
]

e Appearancs e Aroma taste
palate e overall

Hinh 2.7 Hiéu sudt ciia phwong phdp umg voi cac ngu"&ng 0 khac nhau

Phuong phap dé xuét cua luan 4n duogc so sanh véi phuong phép dua
trén tan sut trong trén tap dir liéu khach san. Hinh 2.9 cho thay két qua so
sanh gitra hai phuong phép.
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Hotel
0.860

0.840
0.820
0.800
0.780

0.760
0.740
0.720 I I
0.700

AVER

W longZhang,andZhu 0.759 0.776 0.746 0.750 0.758

m Our Method 0.747 0.837 0.754 0.764 0.776

Aspect
Hinh 2.9 Két qua so sa’nl’\t phwgng phdp dé xudt véi phwong phdp ciia Long va cdc cdng sir

Phuong phap dé xuat ciing dugc so sanh vai hai phuong phap dua trén
md hinh chu dé trong (PALE LAGER ban giam sat va giam sat) va trong
(LDA) trén tép dit liéu bia. Trong Hinh 2.10 cho thdy rang phuong phap dé
xudt ciia luan 4n t6t hon LDA véi ty 1& khoang cach 16n va hoi nhinh hon

PALE LAGER (ban gidm sat va c6 giam sat).

Precision

Beeradvocate

0800 0.803
0.750

0320 300
I 0.240

M LDA, K topics, semi-supervised

Precision

M LDA, 10 topics, semi-supervised
LDA, 50 topics, semi-supervised
PALE LAGER, semi-supervised

W PALE LAGER, fully-supervised

M Our Method

Hinh 2.10 Két qua phirong phdp d@é xudt so sanh véi LDA va PALE LAGER

Nhiém vu du doan diém danh gia khia canh

Dé danh gia hiéu sut ciia phuong phéap dé xuét trong nhiém vu nay, ba
d6 do: sai s6 binh phuong trung binh theo khia canh (A? aspect), d0 twong quan
khia canh (paspect), va d0 twong quan khia canh qua tit ca cac bai danh gia
(preview) dugc st dung. Két qua ctia phuwong phap dé xuat duoc so sanh vai hai
phuong phap ctia Long va cac cong su, Wang trén bd dir li€u khach san. Két
qua so sanh dugc chi ra trong Bang 2.9.
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Bing 2.9 So sanh két qua phwong phap dé xudt véi mot sé phwong
phap vé nhiém vu dy dodn diém danh gid khia canh

Phuong phap Ajpect  Paspect  Preview
Long vi cong sip vail SVM 0,286 0557 0.708
Long va cong sit vai BN 0441 0429 (0.591
LRR 0.896 0464  0.618
Phitong phap deé xuat 0101  0.583  0.757

Nhiém vy wéc lugng trong s6 khia canh
Phuong phap dé xuat dugc so sanh v6i phuong phap ciia Wang dua trén do
do 13i binh phuong trung binh cua diém danh gia tong thé (A%eralirating) ChO
ba tap dir lidu. Két qua duoc chi ra trong Bang 2.10.

Bing 2.10 MSE ciia diém danh gid tong thé

Phudng phap Bo dit licu san pham

Khach san Bia Ca phe
LRR (0.905 0.856  1.234
Phutong phap dé xuit  0.1456 0.1423 0.1904

2.6 Két luan chwong 2

Trong Chuong 2, nghién ciru sinh trinh bay mot mé hinh tong thé giai
quyét ba bai toan con cuia bai toan phan tich quan diém murc khia canh: (1)
trich rat cac khia canh duoc dé cap dén trong bai danh gia vé mot san phﬁm
bang cach sir dung xéac suit co diéu kién cta céac tir két hop véi giai thuat
Boostrapping; (2) suy ra diém dénh gia ctia ngudi ding cho ting khia canh
dugce xdc dinh dua trén bo phén loai Naive Bayes; (3) udc lugng trong s6 ma
ngudi dung dat trén mdi khia canh bang cach sir dung sb lan xuat hién cua
céc tir thao luan vé khia canh d6 trong mot bai danh gia va tan suit cta cac
cau van thao luan vé cung mot khia canh trén tAt ca cac bai danh gia.

CHUONG 3 TRICH RUT KHIA CANH DUA TREN BIEU DIEN
WORD2VEC VA PQ PO HO TRQ

3.1 Pit van dé
3.2 Cac nghién ctru lién quan
3.3 Mt so khai nién co ban trong mé hinh trich rit khia canh dya

trén biéu dién tir Word2vec

Pinh nghia 3.1 Vecto tir (Word vector): Pua ra mét tor wj mét vecto P
chiéu xu; € R duogc st dung dé biéu dién cho P ngit canh khac nhau cua tir
w;j trong toan bd khong gian nglr canh cta kho ngir liéu. Ky hi¢u X =
{X1wj, X2uiy . Xpwi}, trong dO Xpwj 12 mot gia tri s6 thuc c6 duwoc nhd qué trinh
huén luyén Word2vec.
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Pinh nghia 3.2 Vecto tir 16i khia canh (Aspect core word vector): Mbi
tu 161 cua khia canh ax, wij € Cx dugc anh xa tuong g tdi mdt vecto trong
tap vecto tor dugc goi la Vecto tir 16i khia canh ky hi¢u Xcoreak.

Pinh nghia 3.3 Pd hd tro cia tir ddi véi khia canh (supp(w; — ax)):
Do hd tro clia tir w; d01 v6i khia canh ax 1a mot gia tri biéu dién cho kha ning
tr wj co thé mo ta vé khia canh ax. P9 hd tro dugc tinh toan dua trén sy cai
tién cua d6 do Euclidean nhu trong cong thirc (3.1).

su (w—)»a]—li 1 (3.1
PP ¢ N;:l Zi:[(xpu‘; _-’Cpmre,‘,k)z .

trong d6: supp(wj — ax) 1a d hd tro cta tir chii d& w;j ddi véi khia canh
ax; N 1a s6 tir 15i ciia khia canh ax; P 1a s6 chiéu ciia vector tir; Xpwi 13 gid tri
ctia chiéu thi p (trong biéu dién vector tir) ctia tir Wj; Xporetak 13 gid tri ctia
chiéu thtr p (trong biéu dién vector tir) ctia tir 15i thir t thudc vé khia canh ax.

Dinh nghia 3.4 P hd tro ciia cau dbi véi khia canh (supp(S — ay)):
D6 hd tro cia mot cau S ddi v6i khia canh ac 1a mét gia tri biéu dién cho kha
nang cau S co thé md ta vé khia canh ax. Do hd trg cia cau S dbi vai
khia canh ax dugc tinh toan dya trén trung binh d6 hd trg cua tat ca cac tur Wi
c6 trong cau S dbi véi khia canh ax theo cong thirc (3.2).

)
supp(S — ay) é i supp(w; — ay) (3.2)
Jj=1

trong do: supp(S—ax) la do hd tro cau S voi khia canh ax; sSUPP(W;—ax)
1a d6 h tro cua tir chii d& w; d6i v6i khia canh ax; Q 13 sb tir ctia ciu S.
3.4 Trich rat khia canh dwa trén biéu dién tir Word2vec va d do hd

tro

MGoi khia canh ax dugc thé hién boi mot tap cac tir. Tir duoc biéu dién
tir du6i dang Word2vec dé ndm bit cac ngit canh khac nhau cua tir nhdm
nang cao do chinh xac. M6 hinh d& xuét dugc mo ta trong Hinh 3.2.

Pha huén luyén:

Buwéc 1 (Di ligu): tach ciu, chuin hoa cau.

Buédc 2 (Hudn luyén word2vec): stt dung cong cu word2vec chay trén
ngon ngir python dé vector hoa cac tir.

Buwdc 3 (Tao tdp cdc vecto tir 16i khia canh): Tap tu 161 khia canh dugc
anh xa toi cac vecto tir trong tng.

Buéc 4 (Tinh supp(Tir -> Khia canh)): T tap cac vecto tir, tinh do hd
trg cua tung tur dbi voi tirng khia canh. D6 hd tro ctia tir w; dbi voi khia
canh ax dugc tinh theo cong thirc (3.1).
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canha y
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khia canh a | B Tir 15i khia s/ tir101 khin d0i vdi khia canh
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canh cho cau

T
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I
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I
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khia [\ [ knia [ Khia |

Két qua trich rat khia canh il \ canhas | | e

Hinh 3.2 Gdn nhén khia canh cia cdu dua trén Word2vec va dé do hé tro

Pha kiém tra:

Buwée 1 (Tdch cdu): tach cau, chuan hoa ciu.

Buwéc 2 (Trich rat tir): Trich rat cac danh tir, tinh tir, dong tir, trang tir
trong cau. Cac tir nay duoc so khép véi cac tir dd duoc huin luyén dé xac
dinh d6 hd tro cua tir dbi v6i timg khia canh

Budc 3 (supp(Ciu -> Khia canh)): tinh 6 h trg cta timg cau dbi véi
tung khia canh theo cong thirc (3.2).

Buéc 4 (Gin nhan khia canh cho cdu): so sanh d6 hd trg cta cau véi
ngudng hodc 14y gi tri 16n nhét dé xac dinh nhan khia canh cho cau.

3.5 Két qua thuc nghiém

35.1  Tién xir Iy div liéu

3.5.2  Hudn luyén Word2vec

3.5.3 Tao co sé dir liéu va lwa chon ddc trung tinh todn
35.4  Két qud thuwe nghiém

Dé danh gia hiéu qua ciia phuong phap dé xuét, trong phan nay luan &n
sir dung cac do do 1a precision va recall va F1. Két qua thir nghiém trén ba
b6 dit liéu dugc thé hién trong bang 3.3, 3.4, 3.5.

Phwong phap dé xuét duoc tién hanh thir nghiém va so sanh két qua voi
hai phuong phap co s¢ la LDA va cua Long va cac cong sy trén bo dir liu
khach san sir dung do do precision. Két qua duoc chi ra trong bang 3.6.
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Bdng 3.3 Két qud trich rut khia canh doi véi bé div liéu Khach san

Khia canh Precision Recall F1-score
Value 0.774 0.753 0.763
Room 0.788 0.751 0.769
Location 0.823 0.794  0.808
Cleanliness 0.767 0.728 0.747
Check in/ front desk 0.804 0.800 0.802
Service 0.736 0.684 0.709
Business service 0.850 0.835 0.842
Trung binh 0.792 0.764 0.778

Bding 3.4 Két qud trich rut khia canh doi véi bé dir liéu Bia

Khia canh Precision Recall
Appearance  (1.795 0.800
Aroma 0.87H (.901
Palate (.862 0.792

Taste (0.843 ().826
Overall (.821 0.803
Average 0.839 0.824

Bdng 3.5 Két qud trich rut khia canh doi véi bé dir liéu Ca Phé

Khia canh Precision Recall

Aroma 0.702 ().684
Taste ().666 (.659
Acidity 0.654 (0.600
Body 0.712 (0.720
Average 0.684 0.666

Bing 3.6 So sanh két qua phirong phdp dé xudt véi phwong phdp LDA va
Long va cong su trén tdp dir licu Khach san voi dg do precision
PP LDA PP Long et al.

Khia canh [132] [59] PP dé xufit
Value 0.65 0.76 0.77
Room 0.47 0.78 0.79
Location 0.56 0.75 0.82
Cleanliness 0.60 0.75 0.77
Check in/front desk 0.65 0.74 0.80
Service 0.59 0.75 0.74
Business service 0.60 0.75 0.85
Trung binh 0.589 0.754 0.791

3.6 Két luin chwong 3

Trong chuong nay, nghién ctru sinh da dé xuat mot mé hinh trich rit
khia canh dya trén viéc khai thac hiéu qua biéu dién dic trung tir dang vector
va str dung chling dé tinh toan trong s6 cta thuét ngit ¢t 161 bang thudc do
hd trg. Phuong phap niy hoat dong tt trén cac bg dit liéu cua thé gisi thuc
va no c6 thé duge ap dung cho mot s6 linh vuc khéc nhau.
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CHUONG 4: PA PHAN LOP CAM XUC BANG CACH KET HQP
CAC BQ PHAN LOAI CO SO
4.1 Pitvan dé

Bai danh gia dugc phén thanh 5 16p dua trén cac danh gia cam tinh va
danh gia 1y tinh. Thach thic chinh 12 1am thé nao dé phén loai chinh x4c mot
bai danh gia vao cac 16p lan can do su khac biét tuong ddi nho gitra céc 16p,
do d6 khong chic chén, sy mo hd xay ra khi vector dic trung khong chira du
thong tin, do cac 16p c6 diém xéac suat twong ty nhau. Kho khin quan trong
khéc 1a van dé dir liéu khong can bang. Théach thirc thir ba 14 tinh thua thét
cua dir li€u va phy thude nhiéu vao ngilt canh cta van ban ngfm dan dén kho
c6 ham phan biét tdt gitra cac vin ban khac nhau.

Pé khic phuc nhitng kho khan trén, y tuong co ban 1a két hop cac bo
phan loai khac nhau, c6 thé bo sung cho nhau, khac phuc yéu diém cua mdi
bd phan loai riéng 1¢, cung cap nhiéu loai bang chimg khac nhau, c6 thé cai
thién d6 chinh xac cda viéc phan loai, dic biét 1a trong trudng hop cd dd
khong chic chin va mo hd cao.

Nghién ctru sinh dé xuét sitr dung phuong phép dua trén ly thuyét
Dempster-Shafer (DS) va str dung chi hai b phén loai manh m& la SVM
nhiéu 16p va thuét toan phén loai nhiéu 16p dua trén mé hinh twong tac khong
két hop (hay OR Gate Bayesian Network - OGBN). Muyc ti€u cua dé xuat: sir
dung it bd phan loai nhét, giai quyét van dé dit liéu mat can bang, cai thién
hiéu suét phan loai da 16p.

Vin ban duoc tién xir 1y, cac dic trung duoc lya chon 14 uni-gram, bi-
gram, do loi thong tin (Information Gain - 1G) va thong tin tuong hd (Mutual
Information — MI). Bai viét duoc phén loai dya trén SVM va OGBN. Pau ra
ctia thuat toan SVM duoc dua qua mot ham chuyén doi thanh gia tri xac suét.
Gid tri xac suét twong ing cia SVM cing voi dau ra xac suat OGBN trd
thanh dau vao cua luat két hop DS. Piém danh gia cudi cung cua bai danh
gi4 13 10p ma gid tri xac cta nd 1a 16n nhat.

4.2 Cac nghién ctru lién quan
4.3 Phén loai cam xiic da 16p bing cach két hop cac bd phan loai co s¢

Nhu da giéi thiéu & Muc 4.1, nghién ciru sinh dé xut mot mé hinh két
hop thuc hién phan loai da 16p bang cach két hop xac sudt du ra tir hai thuat
toan phan 16p co 8¢ (SVM va OGBN) dya trén luat két - hop DS véi dir liéu
phi cau tric. Lop du doan cudi cing dua trén két qua tong hop tuir cac thuat
toan co s¢. Hinh 4.1 mo ta quy trinh trong m6 hinh dé xuét.

Vin ban duoc tién xtr Iy (xem Muc 2.5.2), cac dic trung dugc lua chon
1a uni-gram, bi-gram, IG va ML Céc dic trung biéu dién vin ban trd thanh
dau vao cua cac thuit toan phan loai co ban SVM va OGBN. Dau ra cua thuat
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toan SVM la ham khoang cach tir diém dit liéu dén cac siéu phang, day khong
phai la mot gia tri xac sut. Do do, dlem khoang cach nay dugc dua qua mot
ham chuyen d6i thanh gia tri xdc suét. Gia tri xac suat tuong ung cua SVM
cling voi dau ra xac suat OGBN trd thanh du vao cua luat két hop DS. Biém
danh gia cudi cing ctia bai danh gia 1a 16p ma gia tri xac két hop ciia no 1a
16n nhét.

Tap cic
nhin xét
@
GBN
i
Bai nhin xét —— i o
% ién xirly dir Lya chon dgc | Phin logi da lop dya | Phin logi da lop dya
online o > v m,:'r

| }

[Huin luyén phin logi Huin luyén phin logi

ligu trmg trén SVM trén

Gia trf khoang cach Gl trf ie suit
tir diém dir ligu 161 thuge vé cic lip
chc siéu phang BN

Chuyén déi khoing
cich thanh xic suat

\c sud
™ Lop cim xitc
afer

Hinh 4.1 M6 hinh phdn loai cam xiic da 16p bang cdch két hop SVM va
OGBN duyea trén ludt DS
4.3.1 Phdn loai cim xuc da lop dwa trén SVM
Trong trudng hop tap dit liéu da 16p, chién luge mét véi tdt ca (One-vs-
all-OVA) duogc lwa chon. Mot mau x méi duge gan cho 16p ma dau ra bo
phan loai cta né theo (4.1) xuit ra gid tri dwong 16n nhit (nghia 13 cuc dai 18)
nhu trong (4.2).

thupe vé cic
1op (SVAT)

D
y(x) =wx+b =Y ogci(xx;+b) (4.1)
i=1

c=arg ]l%ljg(cy(- (x) (4.2)

43.2  Bién déi dau ra SVM thanh xdc suit

SVM tao ra mot gia tri chua dugc hi€u chinh trong (4.1) va (4.2), day
khong phai 1a mot gia tri xac sut. Vi phuong phap Dempster-Shafer duoc dé
xuat dé két hop céc bd phan loai, do do6 can hiéu chinh dau ra bo phéan loai
SVM nhiéu 16p dé xuét ra cac gia tri xac suat hau nghiém.

Platt dé xuit mot phuwong phap dé wéc luong SVM hau nghiém bing
cach sir dung mot ham sigmoid va diém s SVM nhu sau:

1

~ — 1|y(x™ 4.3
ple (")) 1 4+ exp(Ay(x*) + B) ( )
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trong do f(X) dugc xac dinh trong (4.1).

Céc tham s6 A va B duogc wéc lwong phit hop v6i ham sigmoid, ma gia
trong dé xuét cua Platt dugc st dung.
4.3.3  Phén logi cim xiic da I6p diwa trén mang Bayesian cong Noisy-

OR

Mang Bayes cong OR ké thira nhitng wu diém ciia mang Bayes. Phuong
phap nay hién nhién phu hop vdi bai toan phén loai nhiéu 16p va hoat dong
t6t trén dir liéu c6 d6 mat can bang cao, no cing lam giam do phuc tap tinh
toan so vdi mang Bayes tir O(2") xudng O(n).

[Ty T ) T Ts | Ty (Te) Ty Ts ( Te Ta

Hinh 4.2 Bé phdn I6p mang Bayes Noisy OR-gate .
M6 hinh dy doan di€ém danh gia cam xuc cua mot bai danh gia duge cau tric
nhu sau: tp cdc déc trung {fq}, moi {fs} 1a mot nut Tq Gt nguyén nhan; Co
Celass niit két qua tuong ung voi Celass cac 16p. Céu trac mang la c6 dinh. Cung
di tir nut Tq dén nut két qua G néu dic trung {fo} xudt hién trong dir li¢u huin
luyén cua 16p ¢j. Xéc suat hau nghi€m ctia moi 16p c;j khi biét van ban d; dugc
xac dinh nhu sau:
plejldy=1-"J] (1=p(£y) (4.7)
TyePu(c;)nd
Xac sudt nay co thé duge ude luong truc tiép p(cjlfy) su dung xap xi Laplace:
. oy Nijg+1
p(cf|.}ffd') - N.q- +2
trong do Njq 1a s6 1an ma dic trung fq xuét hién trong cdc van ban cua 16p ¢j;
N.; 1a s0 lan ma dac trung fq xuat hién trong tat ca cac van ban cua kho dir
lidu, tirc 1a No, = ZC]. Njq. Ham phén 16p ctia van ban di:
c=arg max (l- H (1=p(fy) (4.9)

ce{e). 005} T,€Pa(Cy)nd;

(4.8)

4.3.4  Mé hinh két hop sir dung ly thuyet Dempster-Shafer

Mot siéu tap hop P(C) 14 tip ciia tat ca cac tip con c6 thé c6 cua céac 16p
P(C) ={ad {ci}, ... {ca}, {c1, o}, ... {Ca, ..., Ca}}. Viduvin=5 thi siéu tap
hop P(C) s€ cb 25 32 tép hop con. Ly thuyet DS gan ham gia #i (mass
value) m trong khoang tir 0 dén 1 cho mdi tap con A € P(C) ctia siéu tap hop
va thoa man nhing diéu kién sau:
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m(@)=0; Y mA)=1 (4.10)
A€P(C)
Dua ra hai bang ching X&c suit co ban m; va my, quy tic két hop cua
Dempster (con duoc goi 1a ham 6ng truc giao khoi lwong (orthogonal sum
mass function) va ky hiéu béi m = m; €0 my) nhu sau:
my 2(A) = m ®my(A) = L yepany=am™ X)m(Y) (4.11)
L= Yx yep)xny=o™ (X)ma(Y)
v6i A €P(C) goi la cac gia thuyét.
Cho ® = P(C)/C, diéu nay nghia 1a ® tinh cho tit ca cac tap con ciia P(C) c6
luc lwong 16n hon 1, véi mdi gia thuyét twong tng voi mot 16p riéng biét ¢,
ching ta cé:
Z my(X)ma(Y) =my(cj)ma(c;)+mi(c;)ma(@)+my(©)mz(c;) (4.12)
X YeP(C):XNY=c;
Theo cong thirc (4.10), m(®) dugc xac dinh boi:
m(@)=1- Z m(cj) (4.13)
c;jeC
Luu y rang m(®) trong cong thirc (4.13) van chiém céc tap con ciia P(C)
ma chung khong phai 14 siéu tip con cua ¢j, nhu vay ludn 4n st dung x4p xi
m nhu sau:

{A€ @A ¢
0]

}|(1 - Y mle)) (4.14)

L'J:EC

(@) =

Pé ciu trac ham khdi lugng cho mdi 16p ¢; tir mot mau vin ban danh gia
di, luan an dya vao ma tran nham 1an (CM,) va gié tri xac suat cia mdi 16p ¢;
(p(c;|d)) duoc xac dinh bai bd phan 16p ¢ v6i ham khéi lwong cho 16p ¢; duoc
cung cap bai trinh phén loai ¢ nhu sau:

me(c;) = 2Pp(cj)Rp(c)) ”Pr,o(‘fﬂdx) 4.15)
Pp(cj)+Ro(cj) Xizipolcjldi)

4.4 Két qua thye nghiém
441 B¢ div ligu thuc nghi¢m

Phan bd d4nh gia cua 5 10p trong ba bg dit liéu dugc thé hién trong Bang
4.5, cac ky hiéu: 16p tiéu cuc cam xtic cl1; 16p tiéu cuc ly tri ¢2; 16p trung lap
¢3; 16p tich cuc 1y tri c4; 16p tich cuc cam xtc c5.
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Bing 4.5 Phdn bé ciia cdc 16p cam xiic trong bé dir liéu

Bo ) .

dit Lép Lép Lép Lap Lap Tong

. 8 Ca 3 4 5 )

lidu

Bai o

danh 12565 13415 24,802 61,254 81,535 193,661
Sl

pig,
Bin 230 1,245 5,785 27,224 156,616 50,000
Caphe Gbd 857 L1413 4,142 4931 12,000

4.4.2  Tién xir Iy va lwa chon dic trung
Luén an xay dung hai bo dic trung: bo dic trung co s¢ (uni-gram, bi-
gram); b déc trung rat gon dya trén bo dac trung co s thong qua cac phép
loc dédc trung (1G két hop MI) Ba thi nghiém dugc thyc hién dé danh gia hiéu
suét ctia phuong phap dé xuat.
Bing 4.6 S6 chiéu cia hai tdp ddic trung trong ba bg dit liéu

S6 chicu S6 chiéu
Bo dit licu  cua diac trung  cua dic trung
Uni+Bi Uni+Bi-++IG-4MI
Khach san 69,314 6,000
Bia 55,231 5,000
Ca pheé 19,099 2,000

4.4.3  Két qud va thio ludn

Thi nghiém déu tién so sanh hiéu suét cua bd phan loai da 16p dya trén
SVM, dua trén mang Bayes Noisy OR-gate bang cach st dung hai bo dic
trung dau vao khac nhau. Bang 4.7 cho thay hiéu suét ciia phuong phéap dua
trén SVM va OGBN trén ba b dir liéu. Bo phan loai dya trén OGBN hoat
dong t6t hon bd phan loai dya trén SVM voi OV A trong tAt ca cac bo dit liéu.
Két qua nay x4c nhan phén tich trude ddy cia ching t6i ring SVM hoat dong
t6t vGi phan loai vin ban nhi phan, nhung gip khé khan khi xur Iy voi da phan
loai van ban. Bo phan 16p dua trén OGBN hoat dong tdt hon voi tap dac trung
¢6 s6 chiéu 16n ("Uni+Bi"), trong khi phuong phap dya trén SVM hoat dong
tbt véi tap dic trung dugc thu gon ("’ Uni+Bi+IG+MI™").

Thu nghiém th hai dé danh gia hiéu qua cua viée két hO’p hai by phan
loai co s¢ bang cach sir dung ly thuyét DS. . Chung t0i s& danh gia sy cai thién
tong thé ctia mé hinh két hop, danh gia van d& dir liéu mét can bang va vén
dé phan loai sai giita cac 10p 1an can.

Béng 4.8 chi ra phuong phap két hop dua trén DS hoat dong tot hon ca
hai phuong phap dya trén SVM va dua trén OGBN déi véi ca ba bo dit liéu.
Két qua cho thay phuwong phap két hop vuot tréi hon mot chut so v6i b phan
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loai dya trén SVM (ACC tuir 3.27% dén 5.75% ) va so v6i bg phan loai dya
trén OGBN (ACC tir 1.82% dén 2.54%) két qua da dugc bao phu bai cac 16p
chiém da sb.

Bdng 4.7 So sanh hai bo phdn [6p co so trén ba bo dir licu

Bo do Do do
li¢u Bo phan loai dac trung P(%) R(%) FL(%) ?};‘(";
- SV M- based :Tf::j : ::: T4.37 T9.42 Y6.81 89.54
Bia 1G4 M1 TH.13 8344 H0.70  91.36
OGBN-based :l::: : ::: 82.29 92,18 H6.95 93.96

e as - 0y 2 A
FIC+ MT 8311 91.35  87.03  93.541

Khach | SVM-based ﬁ::j ! Ir: 8643 8645 8641 86.43
san PlGoaair  ST-TH 8036 8855 00.30
OCGBN-based ii::j : Il:: 8906 90.80 H9.92 91.45

PTG MT B8.62  90.21 89.41 91.12

SV e E:i : E: B1.40 S1.82 8161 82.83
Ca phée Coar 8933 8DAL 8037 00.08
m 811:1 i 9441 9342  93.91  94.08
ni+Bi g -~ nr 2 B -
lGaamT 93T 9295 0336 93.67
Bdng 4.8 So sanh phwong phap két hop véi hai bo phan logi co so
PR Do do
Bo dat litu e e Toai P00 R(W) FL(%) Accouracy (%)
SVM-bascd TR13 8344 B0O.70 91.36
Bia OGBN-based  83.11  91.35  87.03 93.54
DS 88.17 94.69 91.32 095.36
SVM-bascd 87.7H 8936 8R.5H 90,39
Khach san | OGBN-based 88,62 90.21  89.41 91,12
DS 91.89 92.76 92.32 093.66
SVM-bascd 89.33  89.41 89.37 90.08
Ca phé OGBN-based 9377 92,95 93.36 93.67
DS 95.81 95.63 95.72 095.83

Bang 4.9, 4.10, 4.11 trinh bay s6 lwong mau bi phéan loai sai giita hai 16p
lién ké theo ba phuong phép, cac 16p tiéu cuc cam xtc, tidu cuc 1y tri, trung
lap, tich cuc 1y tri, tich cuc cam xuc duge ky hiéu 1an luot 14 ¢y, Cz, C3, Ca, Cs.

Bing 4.9 Cic mdu bi phan logi sai ciia cdc 6p ké ciia ba phwong
phap trén tdp dir liéu Bia
Bo phan loai SVM based OGBN-based  Két hgp DS

) — o 6 2 2
Cy —+ ) 10 0 3
'l'fmg 16 9 5
€z — O3 10 7 2
s6 mitn b | €37 2 36 34 19
phin 1(:;.1il Tong 16 41 21
sal o 18 14 7
[ o6 29 21)
Tomg 7 43 36
¢4 —F (5 132 T 7R
5 =+ C4 5l 45 37
Tomg 183 123 115
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Bdng 4.10 Cdc mau bi phan logi sai cia cac lop ké cua ba phuwong phap
trén tdp dir licu Khach san
Bo phan loai SVM based OGBN-based Kot hop DS

cr = ¢y 114 100 56
Cy =¥ () 63 56 53
Téng 177 156 109
g —F g 27 20 25
S6 min bi | 47 101 5 68
phian loai Tong 128 120 3
i g 104 104 100
e —+ e 136 129 122
Tong 240 233 222
4 =0 241 232 180
e — ¢y 312 262 163
‘Tong 553 194 343

Bing 4.11 Céc mau bi phdn logi sai ciia cdc 16p ké ciia ba phiong phép
trén tdp dir liéu Ca phé

B¢ phan loai SVM based OGBN-based Kot hop DS

1 —F 2 18 16 G
Cy —F €y 10 4 4
Tong 28 20 10
Cz —+ C3 8 = 3
S6 man bi {‘_> “2 "r | 1
phan loai Long 15 12 12
sai 3 — €4 1 1 1
4 —» €3 T 4 1
Tong 11 g ]
4 — e 23 12 3
o — €4 18 16 7
Tong 11 928 15

45 Két luin chwong 4

Trong chuong ndy luan 4n xem xét giai quyét nhiém vu phan loai quan
diém/cam xuc khia canh da 16p. Nghién ctru sinh di d& xuat mot mo hinh két
hop manh mé dé giai quyét van dé trén bang cach sir dung phuong phéap dya
trén ly thuyét Dempster-Shafer voi sy Iira chon can than cac b phan loai co
s& ¢ thé bd sung tot nhat cho nhau. Bang cach ap dung phén tich diém manh
va diém yéu cua cac phuong phéap hién co, nghién ctru sinh di dua ra hai ing
clr vién ciia phuong phap phan loai két hop, d6 1a cac phuong phap da phén
loai dya trén SVM va da phén loai dva trén mang Bayesian cong OR. Két
quéa cho thiy tinh hiéu qua vuot tri cua phuong phap két hop so véi hai
phuong phap co s¢. Trong két qua do cing thé hién kha ning khic phuc
nhing van dé dir liéu khong can bang, tinh mo ho cua dit liéu va tinh lién ké
cua cac 16p lan can.

KET LUAN VA HUONG PHAT TRIEN

1. Nhirng két qua dat dwgc ciia luin 4n

Phén tich quan diém dua trén khia canh cac bai danh gia san pham truc
tuyén duoc coi 1a mot cdng cu hiru ich dé kham pha tinh c4 nhan hoa ngudi
dung, du doan xu hudng tiéu ding, dinh huéng thi truong san pham. Nghién
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ctru trong luan &n nay phat trién mot sé thuat toan hoc may dé nang cao chat
lugng khai pha, phan tich quan diém mac khia canh. Mot so két luan nhu sau:

2.

Dé xuat hé thong thuc hién ba nhiém vy trich rat khia canh, du doan diém
cam xuc khia canh, wéc lugng trong sb khia canh cua bai toan phan tich
quan diém dua trén khia canh. Véi nhiém vu trich rit khia canh, luin
an dé xuat mot ky thudt hoc ban giam sat dya trén xéac suat c6 diéu kién
két - hop thuat toan bootstrapping de thue hién bai toan. Phuong phap dé
xuét c6 thé gial quyét cac van dé vé dir liéu c6 gan nhén, van dé phat hién
khia canh 4n va céac khia canh c6 tan suat thap. Véi nhiém vu dw dodn
diém cam xic khia cgnh, phuong phap hoc glam sat Naive Bayes dugc
thuc hién. Cach tlep can ndy c6 kha ning giai quyét bai toan da l6p va
du liéu mat can bang. Véi nhigm vu wéc lwong trong so khia canh, mot
cach tiép can khong giam sat dya trén ndi dung bai viét ciia nguoi ding
va tinh pho quat trong toan b kho ngir liéu dugc nghién ctru. Phuong
phap dé xuit giup giai quyet duogc tinh ¢4 nhan hoa trén tirng ngudi dung
nhung lai khong yéu cau phai biét diém danh gia cam xuc ting khia canh
cling nhu diém danh gia tong thé cia bai viét.
Lu4n 4n dé xuit mot phuong phap ban giam sat dé cai thién hiéu sut
trich rut khia canh dya trén biéu difn W2V két hop mé hinh ngén ngir.
Phuong phap dé xuét c6 thé giai quyét tot di véitrich rat khia canh an
va dic biét giai quyét dugc van dé phu thudce ngit canh cua tir trong nhiém
vu nay.
Lu4n an d xuat mot phuong phap két hop hai bo phan loai manh mé 1a
Support Vector Machine va OR Gate Bayesian Network dua trén ly
thuyét Dempster dé giai quyét nhiém vu phan 16p cam xtic khia canh.
Phuong phap dé xuét c6 hiéu qua vuot trdi so voi hai phuong phap co so.
bic biét phuong phap két hop o thé giai quyét vin dé phan tach cac 16p
gan nhau, van dé dit liéu mét can bang trong bai toan phan loai da 16p.

binh hudng phat trién

Ttr nhirg két qua nghién ctru da dugce thyc hién va cac han ché da duoc

chi ra, nghién ctru sinh dé xuat mot s6 nghién ciru mé réng nhu sau:

Thir nhét, thyc hién cac nghién ciru tong hop quan diém tir cac két
qua da cong bd cua luan an.

Thir hai, m& rong pham vi nghién ctru trén cac dang bai viét quan diém
khac ngoai dang bai viét danh gia san pham trén phuong tién truc tuyén.
Thir ba, nghién ctru sdu hon cic phuong phap hoc may dé cé thé két hop
cac phuong phap hoc khac nhau nhim cai thién hiéu suit tong thé cta hé
thong trong nhiém vu dit ra.
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