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LOI CAM DOAN
T6i xin cam doan day 13 coéng trinh nghién ctru cta riéng toi. Cac sb lidu, két qua
néu trong Luan vin 13 trung thuc va chua ting duoc ai cong bd trong bat ky cong trinh
nao khac.
T61 xin cam doan réng moi sy giup do cho viéc thyc hién Luan van nay da duogc
cam on va cac thong tin trich din trong Lu4n vin di dugc chi rd ngudn gbc.
Hoc vién thuc hién Luén van

(Ky va ghi 1o ho tén)

Nguyén Viét Hiing



LOI CAM ON

Trudc tién, to1 xin dugc gui 101 cam on dén Ban Giam Hiéu, toan thé can bd nhan
vién, giang vién truong Dai Hoc HUTECH, Ban lanh dao Phong Quan Ly Khoa Hoc va
bao Tao Sau Pai Hoc, khoa Cong Nghé Thong Tin da tao diéu kién thuan loi cho chung
to1 hoc tap va nghién ctru trong sudt hoc trinh cao hoc tai truong. Xin dugc guri 161 cam on
dén tit ca quy thay c6 di giang day trong chuong trinh Pao tao thac si chuyén nganh
Cong nghé thong tin, nién khdéa 2014-2016, 16p 14SCT11 - Truong Pai hoc Cong
Nghé TP HCM, nhiing ngudi da truyén dat cho t6i nhitng kién thirc hitu ich dé lam co
s& cho toi thue hién tot luan van nay.
Véi long kinh trong va biét on, t6i xin bay t6 101 cam on dén TS Ngb Minh Vuong va
TS Nguyén Thi Thanh Sang d3 tan tinh huéng dan cho t6i trong thoi gian thuc hién
luan van. Mac du, trong qua trinh thyc hién luan van cé giai doan khong dugc thuan
loi, nhung nhimg gi thay c6 di huéng dan, chi bao da cho t6i nhiéu kinh nghiém trong
thot gian thye hién luan van.
Xin giri 101 cam on dén Ths Pang Thi Van di giup d& va tu van cho t6i vé& ngdn ngit
tiéng Anh trong sudt qua trinh toi thuc hién luan van.
Va dac biét, t6i xin guri 1oi biét on sau sic dén ban be, gia dinh, cac anh chi trong tap
thé 16p 14SCT11 da ludn tao diéu kién tdt nhat cho t6i trong sudt qua trinh hoc ciing
nhu thuc hién luan van.
Sau cung, t6i xin cam on va ghi nhan tit ca nhing su gitp d& ké trén. Vi tat ca sy nd
luc va cd ge‘ing cua ban than trong hon 9 thang thuc hién, t61 da hoan thanh duoc luan
van, va tat nhién s& khong tranh khoi nhiing thiéu sot can phai hoan thién, rat mong

nhan dugc su gop ¥ clia quy thay cd va cac ban.

Nguyén Viét Hing



TOM TAT

Véi sy da dang vé ngdn ngir, trong d6 khai thac ngdn ngit dang trd nén mot
nganh dugc chl tim ddi v6i nhidu nha nghién ctru khoa hoc hién nay, dic biét khai
thac quan diém, y kién, tinh cam, cam xtc dong vai trd quan trong trong phat trién
mang X4 hoi. Trong linh vuc rat trich thong tin, phan loai quan diém c6 thé thyc hién
bang mot loat cac img dung trong viéc khac thac theo phuwong phap xt Iy ngdn ngit tur
nhién va hoc may.

Khai thac quan diém vé cac ngdn ngir lién quan dén viéc danh gia, giai thich
chinh x4c cta viéc str dung ngdn ngit ty nhién, va tat ca nhirng diéu nay da khai thac tir
vi€c phan tich va danh gia theo phuong phap xur ly ngdn ngir tu nhién. Mac du vay, cac
cong trinh nghién ctru co ban vé chi dé nay da thé hién sy dang ngac nhién va mang
yéu t6 quyét dinh trong quy trinh khai thac theo phuwong phap st dung cac quy tic dua
trén ngon nglr tu nhién.

Phuong phap st dung ngon ngir tu nhién dugc st dung thue hién trong khai thac
quan diém trén mang xa hoi 1a chung t6i dé ra cac quy tic khai phé quan diém danh gia
tir nhimg tmg dung, ky thuit di duoc nghién ctru va phan tich ciu tric ngit phap, va
xay dung bo tir dién, cum tir, xir Iy k§ thudt véi cac tir dic biét trong tiéng Anh.

B4o c4o ndy 1a sy nd lyc nghién ciru, khai thac quan diém cua khach hang trén
mang xd hoi bang phuong phap xur 1y ngdn ngit tu nhién. Ung dung k¥ thuat cho van
dé nay 1a viéc phan loai, danh gia cac y kién, quan diém trén mang xa hoi. Thong qua
viéc danh gia nay, chung toi danh gia quan diém cta khac hang vé cac chil dé nhat dinh
trén cac trang mang xa hoi.

Két hop cac phuong phap xir Iy ngon ngit tu nhién dé phéan loai ciu tric cau va

xtr Iy ngdn ngi, c6 thé cai thién hiéu suét khai thac ¥ kién.



ABSTRACT

With the variety of languages, language mining sectors are being paid much
attention by contemporary scientific researchers, especially the exploitation of views,
ideas, emotions play an important role in social network development. Opinion
classification through information extraction requires a series of natural language
processing method and machine learning.

Exploiting opinions relate to the assessment and interpretation of natural
language and all these things were fully exploited from the analysis and evaluation by
the way of natural language processing. However, the basic research on this topic has
shown surprising and brought the decisive factor in other processes according to the
techniques based on natural language.

Natural language processing is implemented to exploit points of view on the
social network, in that we have devised techniques to assess such as applied techniques
to analyse grammatical structure, build dictionaries, phrases, technical terms.

This study has made an attempt to research, exploit customer opinions on the
social network by the means of natural language processing. Applying this technique to
this problem is to classify and evaluate the comments and views on the social network.
By these reviews, we assess customers’ views about certain topics on the social
networking site.

Combining the method natural language processing techniques for sentence
structure classification and language processing, can improve the performance of

opinion mining.
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CHUONG 1
MO DAU
1.1 Giéi thi¢u

Ngay nay v6i nhu cdu cong nghiép hoa hién dai hoa va phat trién dat nude, con
nguoi da biét van dung khoa hoc thuc tién vao doi séng ctia minh nham tdng hi¢u qua
trong san xuét ciing nhu phat trién khoa hoc.

Dya trén sy phat trién, c6 rat nhidu ngudi muén tham khao y kién trén céc
phuong tién truyén théng nham quyét dinh mua cac san pham hoic dich vu nao do.
Tuy nhién, rat khé khan trong viéc phat hién y kién rac bai vi cac nhan xét lira dao c6
thé duoc viét ra boi cac to chirc cling nhu ca nhin véi nhiéu muc dich khac nhau. Ho
viét cac nhan xét lira dao nay nham muc dich danh lira ngudi doc hoic hé théng nhan
dién tu dong dé dé cao san pham cua ho hoidc danh gia thap cac san pham ddi tha.

Théng qua c4c y kién tir viéc danh gia trén cac phwong tién truyén thong, trén
mang xa hoi ... Viéc phét hién céc tinh cam, cam xuc ciing 13 van dé khé khan boi tinh
cam thé hién tam trang cua con ngudi va tly theo nhimg diéu kién va cam xic cua moi
ngudi. Do do, s& ¢ nhitng danh gia dya trén sy cam x(c yéu mén dé danh gid, dy trén
nhitng yéu tb d6 dan dén sy danh gid sai 1éch vé cac san pham. Qua d6 mang dén yéu
t6 tiéu cuc cho phan I6n cac doanh nghiép ciing nhu cic ca nhan c6 thi hiéu mang lai
lgi ich cho khach hang.

Chinh vi nhitng 1y do trén, hé thong phan tich quan diém cua nhan xét tiéng Anh
ctia ching t6i nham muc dich khai thac va tong hop lai nhiig bay to ¥ kién, nhiing
binh luan vé nhiing san pham dang thinh hanh trén cac trang web thuong mai dién tir
nhu dién thoai di dong va mdy tinh xach tay. Hé thong ciia chiing toi s& xac dinh chu
dé nao dugc dé cap dén trong nhan xét. Mot nhan xét ¢6 thé ¢ nhiéu hon mot thyc thé
duoc ndi dén, vi du nhu trong nhan xét kiéu so sanh. Mot thuc thé co thé duoc dé cap

dén thong qua céac dic trung, thudc tinh con ctia nd. Tiép theo hé thong s& tim kiém cac



y nghia mang tinh tich cyc, tiéu cuc hodc trung tinh trong nhan xét. Tir d6 hé thng s&
xac dinh dugc quan diém cua nguoi viét nhan xét cho chu dé duogc dé cap trong nhan
Xét nay.

Vi nhitng van dé nay, chiing t6i mudn nghién ctu va tim hiéu vé nhitng y kién,
cam x(c cta khach hanh qua d6 danh gia ding nhitng nhan xét tét va xau co hiéu qua
t6t nhat phuc vu nhu cau thi hiéu cua khach hang, va nhiing yéu cau dung din cua
khach hang.

1.2 Ly do chon dé tai

Hién nay, v6i nhu cau canh tranh, di sdu vao thién ¥ ctia nhimg khach hang trén
thi trudng, cac doanh nghiép ludn tim hiéu cac quan diém cta khach hang vé san pham,
chat lugng, gia thanh... Cac doanh nghiép ngay cang ting su canh tranh vi nhau.

Vé6i nhu ciu cong nghiép hoa hién dai hoa dat nude, cac doanh nghiép trén thi
truong ludn mong mudn c6 sy didu chinh hop 1y, mang lai hiéu qua cho khach hang, va
tao su uy tin ctia minh. Cho nén, cac doanh nghiép khong ngimg thay doi, déi méi va
mudn nim bit tAm tw nguyén vong clia ngudi tiéu dung.

Hau hét cac tmg dung cua phan tich ¥ kién 1a nim trong nhan xét cta khach
hang vé san pham va dich vu [1]. Vi thé trong cong trinh ndy, ching t6i s& khao sat cac
y kién trén cac website mang xa hoi. Mang xa hoi 1a mot budc dot pha so voi kinh
doanh theo truyén thong (ngudi ban va ngudi mua trao doi truc tiép voi nhau) va dang
tré nén rat pho bién. S6 lwong khach hang sir dung dich vu mua ban qua mang cang
nhiéu va sy quan tim cua ho véi loai hinh kinh doanh nay ciing ngay cang ting 1én. Do
d6, s& c6 rat nhiéu tham chi hang trim, hang nghin nhiing 101 binh luan, nhan xét cho
nhiing san phém hoac dich vu ma ho quan tam hodc nhitng san phém, dich vu dang phé)
bién trén thi truong nhu may anh, dién thoai di dong, may tinh xach tay, phim dién anh
chiéu rap, sach, khach san va du lich. Chinh vi vay, that kho dé cho nhitng khach hang
tiém nang co thé tim doc hét nhirng 101 binh luan, nhan xét ctia nhitng khach hang trudc

d6 da sir dung dé co thé dua ra dugc nhitng quyét dinh hop 1y. Va ciing that kho dé cac



nha san xuat san pham d6 c6 thé theo ddi va quan 1y nhitng ¥ kién cua khach hang dé
lam théa man khach hang.

Vi vay, dé tai nghién ctru cac van dé khai thac ngit nghia, nham khai thac hi¢u
qua cac ¥ kién danh gia cta khach hang. Thé hién tinh ding dan va mang lai hiéu qua
tdt nhat cho khach hang va tao su canh tranh lanh manh ctia cac doanh nghiép trén thi
truong.

1.3 Muc tiéu ciia dé tai

Pé xuit khai thic quan diém ciia cac binh luan tiéng Anh trén mang xa hoi bang
phuong phéap xtr Iy ngébn ngit tur nhién.

Xay dung hé théng phan loai cac binh luan.
1.4 Phuwong phap luan va phuwong phap nghién ciru

Trich xuit va phén tich cac appraisal groups (cum danh gia, vi du: rat dep,

khong qua mic...) dé phan loai tinh cam. M&i cum danh gia gdm mat tinh tir chinh va
cac tir bd nghia. Vi du: khong that sy hanh phac, “hanh phac” la tinh twir chinh,
“khong”, “that su” 1a hai tir bd nghia.
Céc dic diém lay tir viéc phan tich appraisal group duoc két hop véi bag-of-words gidp
tang d6 chinh xac cua classifier. Tu dong phat hién céac biéu hién cam xuc an, dua trén
ngt canh va nhiing tri thirc thong thuong.

Xay dung mot co so tri thue, goi 1a EmotiNet. Xt Iy ngdn ngit tu nhién (natural

language processing - NLP) dé cai thién phan loai tinh cam, ¥ kién.

Ba k¥ thuat chinh duoc st dung trong bao céo nay la:

- Gan nhan tir loai (POS tagging)
- Phan tich tinh phu thudc bang cach phan tach cau trdc cay cua cau.
- Xtr ly cac phép phu dinh trong cau.
1.5 Cau tric ludn vin
Nbi dung bao cao gdm nhing chuong sau:

Chwong 1: Mé dau: Giéi thiéu khai quéat chung



Chuong 2: Co sé kién thire: Khai quat vé ngon ngir ty nhién va k¥ thuat xir 1y
ngon ngtr ty nhién Pos tangger.

Chuwong 3: Cac cong trinh lién quan: Trinh bay cic cong trinh lién quan nhu
Xu Iy ngdn ngir tu nhién, May hoc va Ontology.

Chwong 4: M6 hinh dé xuit: D& xuit mo hinh, thuc nghiém cho qua trinh
nghién cuu.

Chuwong 5: Két luan va huwéng phat trién: Khai quat lai nhitng viéc lam duoc

va chua lam dugc, dinh hudng phat trién cta dé tai.



CHUONG 2

CO SO LY THUYET
2.1 Khai quat vé ngon ngir NLP
2.1.1 Khai niém
NLP (Natural Language Processing) 1a khai niém dé chi cac ki thuat, phuong phap
thao tac trén ngdn ngit tw nhién bang mdy tinh. Ban can phan biét ngdn ngit tu nhién
(vi du nhu tiéng Viét, tiéng Anh, tiéng Nhat... 1a nhimg ngdn ngit trong giao tiép
thuong ngay) va ngoén ngit nhan tao (nhu ngén ngir 1ap trinh, ngén nglr may, ...).
Ngoai ra, Xu ly ngon ngt ty nhién (NLP) cling 12 mdt nhanh cua tri tu¢ nhan tao
tap trung vao cac ung dung trén ngdn nglr cua con nguoi. Trong tri tu€ nhan tao thi xi
ly ngon ngit ty nhién 1a mot trong nhimg phan khé nhit vi n6 lién quan dén viéc phai
hiéu y nghia ngdn ngit - cong cu hoan hao nhit cua tu duy va giao tiép.
2.1.2 Khai quat chung
2.1.2.1 Ngon ngir tu nhién
Ngon ngir 1a hé théng dé giao thiép hay suy luan dung mét cach biéu dién phép
an du va mot loai ngit phap theo logic, mdi cai d6 bao ham mot tiéu chuén hay su that
thudc lich sir va siéu viét. Nhiéu ngdn nglt st dung di¢u by, am thanh, ky hi¢u, hay chix
viét, va cb ging truyén khai niém, ¥ nghia, va ¥ nghi, nhung ma nhiéu khi nhitng khia
canh ndy nam sat qua, cho nén kho phan biét nd.
2.1.2.2 Tri tu€ nhan tao
Tri tué nhan tao hay tri thong minh nhan tao (tiéng Anh: artificial intelligence
hay machine intelligence, thudng duoc viét tat 1a AI) 1a tri tué dugc biéu dién boi bat
cr mot hé théng nhén tao nao. Thuat ngit ndy thuong ding dé néi dén cac may tinh co
muc dich khong nhét dinh va nganh khoa hoc nghién ctru vé cac 1y thuyét va ung dung

cua tri tué¢ nhan tao.



2.1.2.3 Nhap nhing trong ngon ngir

Nhap nhang trong ngdn ngit hoc 14 hién twong thuong gip, trong giao tiép hang
ngdy con nguoi it d& ¥ dén nd bai vi ho xtr 1y tét hién twong nay. Nhung trong cic tmg
dung lién quan dén xtr Iy ngdn ngit tu nhién khi phai thao tac v6i y nghia tir vung ma
dién hinh 1a dich tu dong thi nhap nhﬁng tré thanh van dé nghiém trong . Vi du trong
mot cAu can dich ¢ xuét hién tir “dudong” nhu trong cau “ra chg mua cho me it duong”
van dé nay sinh 1a can dich tir ndy 13 dudng (st dung trong thirc in cia con ngudi) hay
duong (sir dung trong giao thong), con ngudi xac dinh ching kha dé dang cin cr vao
van canh va cac dau hiéu nhan biét khac nhung vo1 may thi khong. Mot s6 hién tuong
nhap nhang: Nhap nhing ranh gidi tir, Nhip nhang tir da nghia, Nhip nhing tir déng
am (ddng ty), Nhip nhing tir loai.

2.1.2.4 Dich may

Dich may 1a mot trong nhiing ng dung chinh cua xtr Iy ngbén ngt ty nhién,
dung may tinh dé dich vin ban tir ngdn ngi nay sang ngdn ngir khac. Mic du dich may
dd dugc nghién ctru va phat trién hon 50 nim qua, xong van ton tai nhiéu vin dé can
nghién ctru. O Viét Nam, dich may d3 duoc nghién ctru hon 20 nim, nhung cac san
phém dich may hién tai cho chét luong dich con nhiéu han ché. Hién nay, dich may
dugc phan chia thanh mot sb phuong phap nhu: dich may trén co s¢ ludt, dich may
théng ké va dich may trén co s& vi du.
2.2. Khai quat vé POS Tagger NLP

2.1 Khai niém

A Part-Of-Speech Tagger (POS Tagger) 1a mot phan mém duoc sit dung nhiéu
nham nghién ctru, khai thac ngdn ngir nhu tiéng Anh, tiéng Nhat,... Véi viéc gan nhan
cac tir loai, phan mém hd tro phan tich cic danh tir, dong tir, tinh tir, vv...

2.2 Khéi quat chung

Pos tagger NLP dugc xem 1a mot nén tang thong dung trong viéc ing dung xir

1y theo ngdn nglr ty nhién, viéc khai thac cic quan dién trén mang xa hoi va ing dung



chung. Sir dung Pos tagger chung ta dd phan nao han ché sy nhap nhan cua cac quan
diém khi danh gia vé mot van dé béng viéc phan chia céc tur, cum tur trong cau, vo1 ung
dung nay ching ta khai thac quan diém t6i vu hon. V&i Bai luan nay di khai thac n6 rat
hiéu qua trong quy trinh nghién ctru va danh gia cac quan diém theo mo hinh téi wu
hon.

Stanford POS Tagger 1a mot tng dung mién phi thudc linh vuc xir Iy ngdn ngi
tu nhién do dai hoc Stanford xay dung nham gan nhan tur loai cho van ban v&i do chinh
xac rat cao. Ung dung duoc thiét ké rat da dang: nguoi sir dung c6 thé chay umg dung
truc tiép tor dong 1énh hodc cé thé sur dung cac API c6 san dé xay dung nén mot chuong
trinh cho riéng minh. Stanford POS Tagger hién da xtr Iy dugc rat nhidu ngon ngir khac
nhau nhu: tiéng Anh, tiéng A Rap, tiéng Trung Qudc, ... Tinh tir lic chuong trinh dau
tién dugc gidi thi€u vao nam 2004 cho to1 thot diém hién tai, da c6 hon 25 phién ban
Stanford POS Tagger ra doi voi su cai tién khong ngimg vé hiéu suét ciing nhu giai
thuat. Trong dé tai ndy, ching t6i chon mot phién ban méi cdp nhat 13 phién ban 3.6.0
(dugc cong bd vao ngy 09/12/2015) dé duoc vao sir dung trong luan van.

Vi @& tai Khai thac quan diém cua cac binh luén tiéng Anh trén mang xa hoi
st dung phuong phap xt Iy ngdn ngit tu nhién, ching t6i dic biét quan tim dén cac mod
hinh gin nhan tir loai cho tiéng Anh. Vi viéc gan nhén cac tir loai ching t6i danh gia
t61 wu quy trinh khac thac tét hon. Chang han:

Khi chung t6i phan tich ciu bang tiéng anh sau “Iphone is the best”

M6 hinh phan tich ciu dugc thé hién trong chuong trinh chay 1a:

Iphone/NNP is/VBZ the/DT best/JJS
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Type a sentence to tag:
lphone is the best

Tag sentence!

Tagged sentence:
Iphone/MNP isBZ the/DT bestil)s

Hinh 2.1: M6 hinh Pos tagger
Véi viée st dung Pos tagger, ching ta s€ phan tich dugc danh tur, dong tr va
tinh tir, qua d6 danh gia va suy xét cic quan diém cta cac khach hang khi khac thac
cac quan diém.
2.3 Phan 16p quan diém
2.3.1 Gi6i thiéu phan 16p quan diém
2.3.1.1 Khai niém phéin 16p quan diém
Theo Huifeng Tang va cong su [5], phin 16p quan diém bao gdm hai dang
phan 16p: phan 16p quan diém nhi phan va phan 16p quan diém da 16p. Cho mét tip vin
ban can danh gia D = {d;,d,, ... ,d,}va mot tap danh gia duoc xac dinh trude C = {tich
cuc (positive), tiéu cuc (negative)}. Phin 16p quan diém nhi phan 13 phan loai mdi tai
liéu dj € D vao mét trong hai 16p: tich cuc va ti€u cuc. Néu d thudc 16p tich cuc co
nghia Ia tai liéu d thé hién quan diém tich cuec. Nguoc lai, d thudc ti€u cuc c6 nghia tai
liéu d thé hién quan diém tiéu cuc.
Vi du: Dua ra mot vai nhan xét vé mot bd phim, hé théng s€ phan loai cac

nhan xét thanh hai loai: nhan xét tich cuc, nhan xét ti€u cuc.



Pé chuyén sang phin 16p quan diém da 16p, thiét lap tap C* = {tich cuc
manh (strong positive), tich cuc (positive), trung 1ap (neutral), ti€u cuc (negative), ti€u
cuc manh (negative strong)} va phan loai mdi d; € D vao mdt trong céac 16p trong C* .

2.3.1.2 Mot s6 phwong phap phan 16p quan diém

Bing Liu dua ra ba phuong phap chinh dé phéan 16p quan diém.

- Phéan 16p dya vao cum tu thé hién quan diém.
- Phan 16p dua vao phuong phap phan 16p van ban.

—~Phén 16p dya ham tinh diém sb.

a) Phan 16p dwa vao cum tir thé hién quan diém

Phuong phap phan Iop dua vao tir thé hién quan diém tich cuc hay tiéu cuc
trong moi van ban danh gia. Thuat todn mo ta dya trén nghién cau cua Turney [3],
duogc thiét ké dé phan loai danh gia cua khach hang. Thuat toan nay sir dung ki thuat
xt 1i ngdn ngit tw nhién goi 1a gan nhan tir loai (part-of-speech). Panh diau cho mét
tur dugc xac dinh boi cd phap ngir nghia cua no. Cac loai nhan chung cho ngir phap
tiéng Anh 1a: danh tir, dong tur, tinh tir, trang tir, dai tir, giéi tir, tir chuyén tiép va than
tir. C6 nhiéu loai tir sinh ra tir cac kiéu khac nhau cua cac loai nay. O day, ta c6 thé sir
dung bang sau:

Bang 2.1. Bang cac nhan tir loai cua Pennn Treebank

Thé M6 ta Thé Mo ta

cC T noi PRP$ Dai tir s& hitu

CD S6 dém RB Trang tir

DT Tt han dinh RBR Trang tir, SO sanh hon
EX Ttr chi sy ton tai RBS Trang tir, SO S&nh hon nhat
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FW Tt nudce ngoai RP Tién td, hau tb
IN Gi6i tir, hodc tir ndi ngoai SYM Tur dai dién
JJ Tinh tir TO Trong
JIR Tinh tir, so sanh hon UH Than tur
NAKS Tinh tir, so sanh hon nhat VB Pong tir, tir nguyén thé
LS Danh sach muc danh dau VBD Bong tir thi qué khar
bong tur, danh dong tur, hién
MD T chi cach thuc VBG
tai hoan thanh
. . Dong tir chia ¢ thoi hién tai
NNS Danh tu, tir sd nhiéu VBP L
thir ba s6 nhiéu
, bong tir chia ¢ thoi hién tai
NNP Dai tir, tir s it VBZ .
thr ba so it
NNPS Dai tir s6 nhiéu WDT | Tir han dinh bat dau baing Wh
PDT Ttr han dinh WP Dai tir bit ddu bang Wh
Dai tir s& hitu bat dau bang
POS Tir s6 hitu WP$
Wh
PRP Pai tir chi nguoi WRB Trang tir bat dau bang Wh
NN Danh tir, tir s6 it VBN Pong tr, tir qua khir

Thuat toan mo ta dya trén nghién cau cua Turney [3] dugc trinh bay chia lam

ba budc sau:




Bwoe 1:

11

Trich chon ra cac cum tir chaa tinh tir hay trang tir. Boi vi, theo cac nghién curu da

chi ra thi tinh tir va trang tir tot dé chi ra quan diém, danh gia chu quan. Tuy nhién,

v6i mot tinh tir ¢d lap thé hién cha quan nhung khéng day du ngir canh thi khé xéac

dinh dugc hudng ngir nghia ctia cum tir do.

Vi du: “khong doan trude duoc”.

Trong cdu “anh ta khéng doan trudc duoc co hoi” thi mang hudng tiéu cuc. Trong

cau “han ta khéng doan trudc dugc am muu” thi mang hudng tich cyc.

Do d6, thuat toan trich chon hai tir lién tiép trong d6 mét tir Ia tinh tir hodc trang

tir, tir kia thé hién ngir canh. Hai tir duoc trich chon néu nhdn cua ching phi hop véi

bat ki c4&c mau nao trong sau:

Bang 2.2 Nhan ctia mau cho trich chon véi cum ¢6 hai tir

STT Tir thir nhat Tir thir hai Tir thir ba
1 AN NN hay NNS Bat ky
2 | RB, RBR, hay RBS J Khong phai NN va NNS
3 J J Khong phai NN va NNS
4 NN hoic NNS J Khong phai NN hodc NNS

5 RB, RBR hodc RBS

VB, VBD, VBN, VBG

Bat ky

Vi du: Xét cau: “This camera produces beautiful pictures” thi cum tir “beautiful

pictures” s& dugc trich chon do khép véi mau 1

Buéc 2:

Xé&c dinh xu hudng quan diém cua cum tir thu duoc dya trén d6 do pointwise

mutual information (PMI).
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Do turong ddng ngir nghia gitra hai cum tir tinh theo céng thuc sau:

Pr (term, A term,)

PMI (termy,term,) = Log,
( 1 2) 9z (Pr (term, )Pr (term,) (2.1)

Trong do:

Pr(term; A term,): X4c suat déng xuat hién cua term; va term,.

Pr(term;), Pr(term,): Xac Ssuat ma term,, term, Xuat hién khi thdng ké ching
riéng re.

Log cua ti 18 trén 1a lrong thdng tin ma ta c6 dugc vé sy hién dién caa mot
term khi ta quan sat term kia. Xu huéng ngir nghia hay quan diém (SO) caa mét tir/cum
tor duoc tinh dua trén viéc tinh toan do do PMI cua ti/cum do vai 2 tir “excellent” va
“poor” theo cong thurc sau:

SO(phrase) =PMI(phrase, excellent™)-PMI(phrase," poor") (2.2)

Str dung may tim kiém dé tinh toan PMI nhu cdng thic (2.3)
« Pr(term): s6 két qua tra vé (hits) cua may tim kiém khi truy van I1a term. Thém 0,01
vao hits tranh truong hop chia cho 0.
« Pr(term, A term,): S& két qua tra vé khi s dung may tim kiém Alta Vista st thém
toan tu NEAR.

hits( pharseNEAR"excellent")hits(" poor")
hits( phraseNEAR" poor")hits("excellent")

SO(phrase)=log(

2.3)
Buérc 3:
Véi mdi mot danh gia, hé théng s& tinh trung binh cac chi sé SO cua tat cac
cum tur trich chon dugc va phéan 16p chdng:
~ Néu chi s6 nay duong thi xép vao 16p pos.

~ Néu chi s6 nay am thi xép vao 16p neg.
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b) Phéan l6p dwa vao phan 16p vin ban

bay 1a phuong phap don gian nhat dé giai quyét cac bai toan phan 16p quan
diém dwa vao chi dé. Sau do, co thé ap dung bat ki ky thuat hoc may nao dé phan I6p
nhu Bayesian, SVM, KNN...

Céch tiép can nay duoc thir nghiém véi Bo Pang va cac cong su [4] ap dung dé
danh gia xem phim thanh hai 16p tich cuc hay tiéu cuc. Bai toan chi ra viéc su
dung unigram trong phan 16p cho két qua thuc nghiém tt khi sir dung Bayesian hozc
SVM.

Két qua thuc nghiém qua sir dung 700 dénh gia tiéu cuc va 700 danh gia tich
cuc cho thay cac thuat toan phan Iép dat d6 chinh xac 13 81% va 82% tuong tng Voi
hai thuat toan Baysian hoic SVM. Tuy nhién, viéc danh gia trung lap khong duoc dé
cap trong bai bao.

¢) Phén 16p dua vao ham tinh diém s

Phuong phap phan 16p dua vao tinh diém dugc Kushal Dave va cong su [5]

dua ra gom hai budc sau:

Budc 1:

Tinh diém céc tir trong vin ban cua tap dit liéu hoc theo cdng thic (2.4)
Pr(t,|C) — Pr (t,|C")
Pr(t;|C) + Pr(t|C") (2.4)

score(t,) =

Trong do:
tj 14 tir can duoc tinh diém.
C la mot 16p quan diém; C’ 1a 16p phan bu caa C (not C).
Pr(t|C): xac suat t xuat hién ¢ 16p C, dugc tinh bang sb lan xuat hién cua t trong
l6p C.
biém s6 duoc chuan héa trong khoang [-1, 1].
Buéc 2:

Mot van ban méi dj =t1 ...tn s€ dugc phan 16p theo céng thic (2.5) sau:
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¢ evalld,) =0
lass(d) = { . ‘
class(dy) C otherwise,
(2.5)
Vi
eval(d,) = Z Score (t,)
J
Két qua:

~ Kiém thir trén 13000 danh gia caa 7 san pham
_  Bigrams va trigrams cho két qua chinh xéac cao nhat, tir 84.6% tGi 88.3%
2.3.1.3 Phan l6p dua vao ky thuit hoc may
C6 rat nhiéu phuong phap c6 thé xac dinh tinh phan cuc cua mot tai liéu. Trong
[2], Huifeng Tang va cong su dé cap phuong phap sir dung ki thuat hoc may dé xéac
dinh tich cuc hay tiéu cuc cua binh luan véi viéc chuan bi dir liéu hoc bang tay. Céc
tac gia ciing dua ra hai van dé quan trong khi phan 16p quan diém dya vao k§y thuat
hoc may: trich chon dac trung va huan luyén bo phan 16p.
a) Trich chon dac trung
Véi tap dix liéu thd (tap trang web dé phan 16p quan diém), thuc hién tach cac
thé¢ HTML, chia van ban thanh cac cau. Cac cau nay duoc chay qua bd phan tich trudc
khi chia nho thanh céc tir don. C6 mot sé phuong phap dé trich chon dic trung, chiang
han nhu dua vao tir vung. Co hai phuong phap dua vao tir vung duoc stir dung nhu sau:
Thir nhét 1a dua trén tir dién WordNet. WordNet thay thé cac tir trong danh gia
boi mot tap tir dong nghia chung véi n6 6 trong WordNet. Boi vi c4c tir trong cac
binh luan c6 thé khdng phai 1a tir pho bién trong danh gia. C6 rat nhiéu nghién ctu
s dung k¥ thuat nay, nghién ctiu gan day nhat I1a caa Taboada [6]. Nghién cau mo ta
va so sanh cac phuong phéap dé tao bo tir dién twong Gng vai ngit nghia dinh hudng
cia no (SO). Qua thyuc nghiém, tac gia cho thay hiéu qua cta viéc st dung tir dién dé

xé&c dinh huéng ngit nghia cho van ban. Pé trich chon riéng mdi tir, tic gia sir dung
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mot phuong phap dua trén do do théng tin 1an nhau (PMI). Thong tin 1an nhau giira
mot tap tir moi va tap tir muc tiéu duoc tinh todn bang cach sir dung hai phuong phap
khéc nhau: mot 13 tim kiém NEAR dya vao ky thuat tim kiém Altavista, hai 1a AND
tim kiém trén Google. Hai tap tir dién dugc thir nghiém vai tir dién duoc gan nhan tich
cuc, tiéu cuc bang tay. Két qua cua ba phuong phap kha gan nhau va khong mot
phuong phap nao trong sé ho thuc su ¢6 hiéu qua dic biét. Bai bao ciing chi ra huéng
nghién ctu tiém nang trong viéc tinh toan do do thdng tin 1an nhau PMI bang cach st
dung Google.

Thir hai 12 st dung bd gén nhan nham phét hién ra tir va cac cum tir thé hién
quan diém. Dya vao tap tir gan nhan cho cac tir thé hién quan diém, ta loai dugc tap
cac tir khong thé hién quan diém. Pay 1a tap dir liéu nhiéu. Bo gan nhin duoc phat
trién dé giam bét dir lieu nhiéu.

Panh gia tinh tu: Phuong phap danh gia tinh tir tap trung vao trich chon va
phan tich nhém danh gia tinh tir bai tinh tir chinh nhu dep, budn... va tiy chon thay
ddi boi mot chudi cac tir sira d6i nhu rat, khong, hoi... Phuong phap phan tich chi tiét
hon V& ngit nghia cia cau thé hién quan diém, danh gid v6i cadc nhém tinh tir dic
biét nhu “vé cung nham chan”, “khéng thuc su tét”, ... Phuong phap nay gom 4
budc:

~ Xay dung bo tap tir vung sir dung ky thuat ban tu dong, thu vé, phan
loai tinh tir va tap tir b nghia dé phan loai mot sb cac thugc tinh danh gié.

~ Trich xuat nhém tinh tir danh gia tir vin ban va tinh todn cac gia tri thuoc
tinh theo tir vung do.

~ Coi biéu dién ciia mot van ban nhu la vector dic trung tan suat tuong doi
su dung cadc nhom nay.

~ Su dung may hd trg vector SVM dé phan biét hudng tich cuc hay tiéu
cuc cua tai liéu.

Beineke va cong su [7] mo rong phuong phép nay bang cach trich chon tap cac
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dic trung duoc két hop tuyén tinh dé xéac dinh hudng quan diém. Véi phuong phap
nay co thé nang cao két qua so vai phuong phap gdc, cha yéu théng qua hai chién
luoc: tich hop cac dic trung bo sung vao md hinh va c6 thé sir dung gan nhan di liéu
dé danh gi4 anh hudng cua ching trong ngir canh. Bic biét, khoa luan tap trung
vao phuong phép cta Takamura va cong su [8] sir dung ky thuat trich chon dac trung
chudi tir con va cay con phu thudc ctia cau dya trén thuat toan tinh tan suat khai phé
mau va két hop str dung may hd tro vector.

b) Huan luyén bd phan Iép SVM nhi phan

Bai toan gdc cua phan 1op quan diém la bai toan phan I6p van ban. C6 thé coi
phan 16p quan diém la bai toan phan 16p vian ban theo hai 16p tich cuc va tiéu cuc. Do
d6 mot sé ky thuat phan 16p van ban nhu K ngudi lang giéng gan nhat, Naive Bayes,
Maximum entropy va SVM c6 thé sir dung trong phuong phap hoc may phan 16p quan
diém.

Mt khac, trong sb cac cong cu trén , SVM duoc ching minh 1a cdng cu phan
I6p manh, hiéu qua hon phan 16p van ban truyén théng nhu Naive Bayes [9]. Thém
vao do, B.Pang va cac cong su [4] ap dung k¥ thuat Naive Bayes, maximum entropy va
SVM dé xac dinh huéng quan diém phan cuc trong binh luan vé phim. Két qua phan
l6p st dung mé hinh unigram va phan 16p SVM dat két qua cao nhat 82.9%. Diéu
d6 cho ta thay ring SVM van la mot cdng cu hiéu qua cho phan 16p quan diém.

SVM ra doi tir ly thuyét hoc thdéng k& do Vapnik va Chervonenkis [10] xay
dung va cd nhiéu tiém nang phat trién vé mat ly thuyét ciing nhu ¢ng dung trong thuc
tién. Tu tuéng chung ctia hoc may SVM nhu sau:

~ Giai doan xay dyng md hinh: Cho mét tdp mau dir liéu huan luyén da duoc
gan nhan Iop, nhu vay c6 mot tap nhan lop twong (ing Xac dinh tén tap mau. Moi
mau dit liéu duoc biéu didn dudi dang mot vector dic trung. Dya vao vector dic
trung cta cac mau dir liéu huan luyén, md hinh may vector hd tro s& dugc xay

dung dé phan tach cac mau hoc. Trong truong hop kha tach tuyén tinh, no la
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mot siéu phang (hyperplane) trong khéng gian ding dé phan tach tuyén tinh céac
mau thudc cac nhan 16p khéc nhau véi khoang cach 16n nhat co thé. Trong
truong hop khong kha tach tuyén tinh, chdng ta cé thé st dung 1& mém (soft
margin) dé phan tach mau hoc, hay sir dung anh xa phi tuyén dé chuyén khéng
gian ban dau sang khdng gian mai ¢6 sb chiéu Ién hon ma & d6 cac mau hoc c6
kha nang phan tach tuyén tinh.

~ Giai doan sir dung md hinh: M6 hinh di xay dung s& duoc sir dung dé gan
nhan lép cho cac mau dir liéu mai.

b.1) Trudng hop kha tach tuyén tinh

Hinh 2.2 M6 hinh may vector hd trg kha tach tuyén tinh
DPau vao cua thuat toan 1a mot tap dix liéu huan luyén, méi miu duoc danh
dau roi vao mot trong hai 16p goi chung Ia 16p mau &m (negative) va l6p mau duong
(positive). Pau ra cia md hinh 1a mot mat siéu phang phan tach cac mau duong va
mau am véi khoang cach 1é cuc dai.

Thuat todan SVM duoc mé ta cu thé nhu sau: Cho 1 tap huan luyén cac cap (xi,
yi), veii =1, ..., |; trong do Xj € RM1a khong gian vector dic trung n chiéu; yj € {-

1, +1}, cac mau duong la cac mau xj thuoc linh vuc quan tdm va dugc gan nhén yj =
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+1, cac mau am la cdc mau xj khong thuoc linh vuc quan tdm va dugc gan nhan yj =
—1.

Trong truong hop nay, bo phan 16p SVM 1a mot siéu phang phan tach tap mau
duong khoi tap mau Am vai @6 chénh Iénh cuc dai. Bo chénh léch cuc dai nay con goi
1a 18 cua siéu phiang (margin). Lé xac dinh khoang cach gitta ca&c mau duong voi mau
am gan mat siéu phang nhat (chinh I1a khoang céach giira c4c mau nam trén 2 duong nét
dut téi duong nét dam). Cac mit siéu phang trong khong gian déi twong c6 phuong

Tx+b=0, trong d6 w 1a vector phép tuyén, b 1a tham sé6 md hinh phan

trinh 1a w
16p (bo phan 16p). Khi thay d6i w va b, hudng va khoang céch tir goc toa do dén mat
siéu phang thay doi. Cac gia tri khac nhau cua I& cho ta cac ho mat siéu phang khéc
nhau, va I& cang Ion thi 15i tong quat hda cua bo phan 16p cang giam. Thuat toan
SVM udc luogng cac tham sé w va b nham tim ra mit siéu phang phan tach 16p mau
duong khoi 16p mau &m véi 18 cuc dai. Mit siéu phang nay con duoc goi 1a mit siéu
phang 1& t6i vu hay ranh gi¢i quyét dinh (decision boundary), hoic 1a 1& cang (hard
margin).
B6 phan 16p SVM duoc dinh nghia nhu sau:

f(x) =sign(w'x + b) (2.6)
Trong do6 :

sign(z) = +1 néuz >0,
sign(z) =-1néuz<0.
Néu f(x) = +1 thi x thudc vé 16p duong, va nguoc lai, néu f(x) = —1 thi x thuoc
vé 1op am.
Tap dix liéu huan luyén la kha tach tuyén tinh, ta c6 cac rang budc sau :
W' x;+b>+1néuy;=+1 (2.7)
w'x;+b<-1néuy;=-1 (2.8)
Hai mat siéu phang c6 phuong trinh 1a w'x + b = +1 duoc goi 1a cac mat siéu

phang hd tro (cac duong nét dut trén hinh).
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Dé xay dung mot mat siéu phang 1& tdi uu, ta phai giai bai toan cuc dai héa nhu

Sau:

r r

S e 15 ot

i=1j=
V&i céc rang buoc

Trong d6 céc hé s6 Lagrange a;, i =1, 2, ..., N, 1a c&c bién can duogc tdi uu hoa.

b.2 Trudng hop khong kha tach tuyén tinh

C6 thé giai quyét theo 2 phuong phap sau:

Céach thu nhit st dung mot mit siéu phang 16 mém, nghia 12 cho phép mot
s6 mau huan luyén nam vé phia sai cua mit siéu phing phan tach hoic van & vi tri
dung nhung roi vao ving gita mat siéu phang phan tach va mit siéu phang hd tro
teong (ng. Trong truong hop ndy, cac hé sd Lagrange cua bai toan quy hoach toan
phuong c6 thém mét can trén C duong — tham sb do nguoi sir dung lua chon. Tham sb
nay tuong (ng véi gié tri phat d6i véi cac mau bi phan loai sai.

Cu thé, tap dit liéu huan luyén 1a kha tach tuyén tinh, ta c6 cac rang budc sau:

wix;+b = +1—cnéuy, = +1 (2.9)
wix,+b < —1+cenéuy =—1 (2.10)
=0

Pé xay dung mot mat siéu phang Ié t6i uu, ta phai giai bai toan cuc dai hda nhu

Sau.
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. ! ;
Z&:—? CELr.v. V. X X
r=lI = I

VGi cac rang budc
May, =0
0< oy <=C

Hinh 2.3 Phuong phép 18 mém

Céch tht hai s dung mot anh xa phi tuyén @ dé anh xa cac diém di liéu dau
vao sang mot khong gian méi ¢d sb chiéu cao hon.

@:R% - RP(D » d)x = 0(x)

Trong khéng gian nay, cac diém dir liéu tré thanh kha tach tuyén tinh, hoic cé
thé phan tach véi it I86i hon so vai truong hop sir dung khong gian ban dau. Mot mat
quyét dinh tuyén tinh trong khong gian mai sé twong tng véi mot mat quyét dinh
phi tuyén trong khdng gian ban dau. Khi d6, bai toan ban dau s& trg thanh cyc dai hoa
nhu sau:

N

Z&’, —%iiﬂ':’r& v.k(x,x)
r=1 = =1 r=l

Vai cac rang budc:



Trong d6 k la mot ham nhan thoan man:
k(x, %) = 00x)".0(x)
Véi viéc ding mot ham nhan, ta khdng can biét rd vé anh xa @. Hon nira, bang
cach chon mét nhan phu hop, ta c6 thé xay dung duoc nhiéu bd phan 16p khac nhau.
2.3.2 Thuit toan tinh tan suat mau

2.3.2.1 Chudi tr con

Chudi tir con (word subsequence): 1a mot thé hién cdu tric cia mot cau. Tu
chudi tr, ta c6 thé xac dinh duoc tha tu cua tir trong mot cau.

Pinh nghia: Mot chudi tir con cua mot chudi tir coi nhu mot chudi thu dugc
boi khong loai bo hay loai bé mét hoic nhiéu tir trong mot cau gbc. Trong chudi tir
con, thir tw cac tir van duoc giit nguyén nhu trong cau géc.

Trong khi n-grams chi thé hién su ddng xuat hién caa n tir lién tuc trong mot
cau, chudi tir con thé hién s dong xuat hién cua mot sé luong bat ki cac tir khong lién
tuc ciing nhu lién tuc. Do d6, su két hop cua cac chudi con vao phan 16p 12 hiéu qua.

Vi du: N-grams khong thé hién duoc su dong xuat hién cua “film” va “good”,
khi mot tir khac xuat hién gitra hai tir nhu trong hinh (2.4). Nguoc lai, vi chudi con

ludn chira mau “film-good”, dugc chi y bai s trong hinh.
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-a word sequence of the sentence

,- N-grams occur in

“film however is all good”
G-gram:

| , the sentence
: : . | 1-gram
: | the Hf' Im thew"H IS H all Hg00d| : "the”, "film”, “however”, “is", "all”,
_____________________________________ | “Eood”
I f d \ 2-gram: 1. i !
exarrg-eesonwnr mmsmsgmmeeem s e ppneea | “the film", “film however”, “however is”.
__subsequences _ _ ________ subsequence 5 - .1, "is all”, "all good”
; Iy 3-gram:
film good (| ' “the ilm hawever”, "film however is”,
- === =—====ui "however is all”, "is all good”
: ! 4-gram:
‘ is H all Hgood | 1y “the Tilm hawsver is”, “film however is
: : "a'l'l'lll:m:ever is all good™
I
the howevar all : i E_Erﬁﬂ N
/) \y _the film however is all”,
a

Hinh 2.4 Mot vi du chudi con trong cau “The film however is all good”

“the film however is all good”

2.3.2.2 Cay con phu thugc

Mot cay phu thudc 1a mot thé hién ciu tric cua tai liéu. Cay phu thudc thé
hién su phu thugc cua cac tur trong mot cdu baoi quan hé cha con gitra cac nut.

binh nghia: Cay con phu thuoc coi nhu mét cay thu duoc boi khdng loai bo
hoic loai bo mot hay nhiéu nit va nhanh tir cay goc.

Céc cay con phu thudc giit duoc sy phu thudc gitta céc tir trong mot cau géc.
Vi mdi nit twong tng véi mot tir dugc két ndi bai mot nhanh, cay con phu thudc cung
cap thdng tin giau ngit nghia hon n-gram va maot chudi tur.

Vi du: Trong hinh (2.5), thé hién quan hé gitta cac tir “good” va “film”, sy
phu thudc cay con t (duoc chd y nhu 12 is((film)(good))) khéng chi thiy duogc sy
ddng xuat hién cua tir “good” va “film”, ma con bao dam “good” va “film” duoc két

ndi ¢l phap véi nhau qua tir “is”.
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- examples of
dependency subtrees

a dependency tree ------ \

|
I : _
is
(is) i -~ asubtree ¢ ——---- ooH
ADA :
i : - @HHH E @h er @
o il ] dood
h @D i : @ d:-—)l : is @
________________ —_— S OO

Hinh 2.5 Mét vi du cdy con phu thudc trong cau “The film however is all good”
2.3.2.3 Thuit todn tinh tin suit miu

Vi sé luong cua cac sub-patterns caa cau trong tai liéu 1a Ion. Vi vay, ¢ day ta
khéng quan tam dén tat ca sub-patterns nhung ma chi quan tdm dén tan suit cua
cac sub- patterns. Mot cau chira mot mau khi va chi khi mau d6 la mot chudi con
hodac mat cay con trong cau.

Dinh nghia: D6 hd tro caa mot mau con (support of sub-pattern) 1a sb lwong céc
cau chira mau con d6. Néu do hd tro cua mot mau con dat dén ngudng hd tro
(support threshold) hozc 16n hon thi mau con dé la thuong xuyén (frequent).

a) Tan suit khai pha chudi con

Gia sir ¢0 tat ca cac items ciia mot thanh phan duoc sap xép theo tht tu a,b,c. Voi

mot chudi o =ele2e3.....en va mot chudi p =e'le'2e'3..e'm (m < n) la tién tb
(prefix) caa a khi va chi khi:

o ei'=eij for(i<m-1)

0 em'Cem

o Tat ca cac items trong (em-e'm) duoc sap xép sau e'm

Véi mot chudi con a va B nhu thé, B 1a chudi con cua o ki hiéu p6 a. Mot

chudi con o’ ciia chudi o goi 1a hinh chiéu (projection) cua a twong (ng vai tién té cua
B khi va chi khi:

- o' cotientd p.
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- Khdng ton tai chudi o’ ndo la tién té cua p ma 1én hon o’
Vé6i a’=ele2e3......en la hinh chiéu (projection) cua a twong tng véi tién to p =
ele2ed......em-le'm.
Chudi cony =(e"mem +1...en) goi 1 hau té cua a twong ng voi tién té cua p
khiy=a/B vdéi e"'m =(em —e'm)2.
b) Tan suat khai pha cay con
Thuat toan freqt tinh tan suat cua tat ca cac cdy con trong mot cay duoc Kenji
Abe va cong su. Pau tién, thuat toan bat dau véi mot tap hop tan suit cua céc cay con
gom céc tir don (single node). Sau do, thuat toan duoc mé rong, véi mdi cay con cd
kich thugc k gan thém mét tir méi dé tinh duoc tan suét cua cay con cé kich thuéc
k+1. Thuat todn tinh duoc tat ca tan suit cua chudi con théng qua lap dé quy.
Tuy nhién, viéc mé rong cdy con bang cach thém maot ndt méi vao bat ki vi tri
cua |4 co thé dan dén tinh trang tring lap céc cay con méi duoc sinh ra. Dé tranh diéu
nay, thuat todn han ché vi tri dinh kém mét ndt méi vao cudi cay con méi theo wu

tién do sau.
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CHUONG 3

CAC CONG TRINH LIEU QUAN
3.1 Khai quéat chung

Trong thoi dai bung nd céng nghé thong tin nhu hién nay, viéc cac cong ty hay
mot t chuc tu xay dung cho minh mot trang web la rat phé bién, trang Web nay nhu la
mot kénh thong tin riéng hodc thé hién tiém ning cta ho. O d6, ho co thé gidi thidu
nhiing gi ma ho dang lam nhu 1a cac san phém, cac dich vu, cac cude théo luan vé vin
dé x4 hoi, budn ban, thu thap y kién caa khach hang [11].

Ngoai ra, trong tai liéu nghién ctru [11] tac gia dé cap t6i mot y kién khac véi
nhitng nghién cru trén ma tac gia goi 1a y kién du doan. Ta da nghe kha nhiéu vé
nhimg ¥ kién du doan vé tuong lai cia mot chu dé nhu thi trudng bat dong san, két qua
clia cac tran dau bong d4 hay 13 cac cudc bau cir. Nhimg dy doan nay thuong dua trén
niém tin va kién thtrc cia ngudi dua ra du doan 1a chinh (thudng 1a cac chuyén gia). Vi
du trong cau: “Gia cla bat dong san s& duoc giam xudng trong vai thang t6i”, nhu ta
thdy day 1a mot cdu du doan ¢ twong lai vé thi truong bat dong san va trong ciu ndy né
cling thé hién mit tich cuc trong vé “gia bat dong san s& giam”.

Do d6, dé dua ra duoc cac du doan vé thoi tiét, dong dat, song than, thi cac tac
gid cAn mot co s dit liéu sb (sb liéu) rit 16n, tién hanh phan tich trén nhing con sé do.
Tuy nhién, trong bai [11] khong dé cip vé nhitng phan tich du doan dua trén viéc phan
tich s6 liéu ma tac gia mudn dé cap dén viéc phéan tich nhiing cau phat biéu dy doan
trong cac doan vian ban khong c6 cau triic xac dinh dya trén k¥ thuat xt Iy ngon ngir ty
nhién (NLP), tir d6 dua ra két luan vé mirc d6 tich cuc cua tung du doan nhu vi du ¢
trén.

Cu thé, trong bai [11] tac gia di thi nghiém trén tip cac ¥ kién du doan trén Web
clia mot cude bau cir. Muc dich cua tac gia 13 phan tich ty dong tap v kién rat 16n tir

nhitng ngudi ding di bay t6 trén web, tir d6 rit ra dugc Pang nao dang chiém wu thé
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vé niém tin ciia nguoi dan va dua ra dugce con sb phan trim thang cir cia mdi Pang
tham gia vao cudc bau cir nay. Vi thé tac gia di dwa ra mo hinh danh gia nhu sau:
ElectionPredictionOpinion = (Party, Valence).
~  ElectionPredictionOpinion: Két qua danh gia cho mdi Pang.
~ Party: 1a Pang ma ngudi binh luan dang mudn noi dén.
~ Valence: 1a ty 1é phan trim thang cir ma hé thong tinh toan dugc.
Tac gia ciing xay dung hé théng nay gdm co ba budce chinh dugc huan luyén boi
hoc may str dung chirc nang n-gram va SVM (Support Vector Machine) dé luong gia:
1. Chire ning tong quat hoa: chirc ning ndy lam cong viéc xac dinh nhimg ai
lién quan dén Pang dang noi dén trong cau thi qui vé tén cua Pang ma ngudi d6 dang
lam viéc.
2. Phan loai va danh gia timg cdu ¥ kién dy doan st dung k¥ thuit SVM dua
trén mo hinh (Party, Valence).
3. Tong hop lai tit ca cac phan loai ma budc 2 d lam va dua ra dugc két qua la
phan trim ctia Pang dugc dy doan thing cudc.
Nhu vdy, vu diém cta hé théng trén 13 viéc tong quat hoa cac ddi twong lién
quan lai thanh mét ddi twgng dé danh gia, gitp cho viéc danh gia duoc chinh xac hon.
Khai thac ¥ kién va phén tich tinh cam 13 nhanh con ctiia NLP va khai thac vin
ban (text mining) nhdm muc dich kham pha va khai thac tu dong tri thirc vé tinh cam
con ngudi, sy danh gia nhitng v kién tir nhitng dir liéu vin ban gdc nhu 1a trang nhat ky
cia mot ngudi ndo do6, nhitng nhan xét trén website va trong nhitng ban phan hoi tir
khach hang.
Ngoai ra, trong cac bai nghién ctru [12], [13], [14], [15], [16], [17], [18], cac tac
gia thuong phan tich va khai thac cac y kién danh gia ciia khach hang trén cac san
pham nhu 14 dién thoai, may anh, may tinh, sach, phim anh. Nhiing y kién nay thuong

thé hién 1a thich hay khong thich cac san pham d6, ngudi ta goi nhiing v kién nay la
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nhiing ¥ kién nhan dinh hodc phan xét. Tuy nhién nhiing y kién nay khong phai 1a tiéng
Viét.

Nhiing tac gia trong cong trinh [19] da dé xuat mot phuong phap xdy dung mot
mién Ontology tu dong tir mot mang ngit nghia ConceptNet. ConceptNet nay duoc xay
dung boi cic tinh nguyén vién trén thé gidi. Va két qua cta cong trinh trén co thé st
dung nhu nguén tor vung hodc thyc hién xac dinh cac muc tiéu dé phan tich tinh cdm
trong thot gian do.

Khac v6i nhitng cong trinh trude (duge dé cap dén trong 5.1), trong cong trinh
nghién ctru [19] cac tac gia da dua ra dugc giai phap cai tién hon so v6i nhimg giai
phap truyén théng. Su khac biét trong giai phap cua tic gia so voi nhing giai phap
khac 1a tac gia di dé& xudt mot mang ngit nghia cia common-sense knowledge-base
(ConceptNet) dé tao ty dong ra mot mién ontology cua nhiing tinh ning cta san pham
va cac thude tinh cua nd. Nhitng cong trinh trudc thuong danh gid chung nhitng danh
sach tinh ning ctia san pham, trong khi d6 tic gia tao ra mot ontology & dé nhiing tinh
ning cua san pham nhu mot khai niém hodc 13 nhimg nat trén mang ngit nghia duoc
két nbi véi nhimg nat khac sir dung nhidu kiéu cua quan hé ngir nghia (semantic
relationship - theo nhiéu kiéu khac nhau hodc nhiéu mdi quan hé khac nhau). Vi thé ma
san pham s& xuét hién trong mién ontology va tir viung da tao ra tir cach ndy mang ngi
nghia phong pht hon 1a tir vung.

Tac gia tin dung ConceptNet dé xay dung mién ontology. Cac nat thé hién céac
khai niém, cac canh thé hién cac tinh chat, thudc tinh, quan hé. Téac gia khong nhiing
dua ra nhimg méi quan hé ngit nghia giéng nhu IsA, HasA ma con nhiéu mdi quan hé
khac CreatedBy, MadeOf, PartOf, DesireOf va DefineAs. Pham vi cua ConceptNet la
nhiing tri thitc chung va khong gidi han béi mot mién cu thé ndo, rat 13 hitu dung trong
viéc khai thac nhitng cau binh luan vé nhiing tinh ning ctia san pham.

Véi mong mudn dap timg duoc tinh wu biét khi phan tich tinh cam, cam xuc cua

khac hang, voi viée str dung (NLP) k¥ thuat trong mot nd luc dé cai thién d6 chinh xac
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phan loai va dé phan loai mot tap kiém tra 100 van ban ngdn ngir ty nhién va cac két
qua so vo1 mdt by phan loai co s0, dé xac dinh xem viéc sir dung ngén nglr co ban cau
trac ¢ thé cung cap mot loi thé trong phén loai tinh cam.

Véi viée st dung NLP da cai thién déng ké, trong viéc phan loai y kién, bang
viéc sir dung cac ki thuat khac nhau nhu: Gam nhan tir loai (POS tagging), phan tich
tinh phu thudc bang cach phén tach cdu trac ciy, xiur 1y cac phép pha dinh trong cau.
V61 nhitng ky thuat mé1 mang tinh vu biét da phan giai va tang do chinh xac cua viéc
phén loai ngdn ngfr trong cau.

Ngoai ra voi viéc st dung cong cu POS tagging da mang téi viéc phan tich cé
d6 chinh xac cao hon, bang viéc sir dung cac thuit toan Pos tagging ma két hop tir ngir
ro1 rac, cling nhu céc phén 4n cua bai phat biéu, phu hop v&1 mot bd cac thé mo ta. Qua
d6 dé dang danh gia cac y kién c6 tinh wu biét cao hon.

Vi viée st dung cac tap hudn luyén tir cac thi nghiém trén tap dit liéu gdm 100
cau binh ludn ma ching t61 da thuc hién dugc. Vai viéc thu thap céc dataset trén cac
trang mang x3 hoi khac nhau, ching t6i xay dung cac dataset véi cac chu dé khac nhau
va sau do thuc thi v6i tp duoc hudn luyén, tién hanh thir nghiém trén tip hudn luyén
nay dé rut ra diém sb dang tin cay nhat cho viéc xac dinh diém sb trung tinh cho thuc
thé. V6i cac thuc hién nay ching t6i xdy dyng mé hinh thuc thé, danh gia va dwa ra két
luan la tich cuc (positive), ti€u cuc (negative), trung tinh (neutral).

Phuong phép st dung Ontology két hop tir dién dé xac dinh mirc do thé hién
tinh cam trong nhan xét cua khach hang. Vi phuong phap nay xac dinh dugc nhitng
thuc thé xuat hién trong mién Ontology. Sau do6, dua vao tap tu dién dé xac dinh cac tir
thé hién tinh cam va diém sb cua chuing (tinh tr, dong tur, trg ti, phu dinh tr). Tu do,
chung t6i tién hanh danh gia diém sd, tong hop va dua ra dugc két luan tich cuc, tiéu
cuc hay trung tinh cho timg thuc thé twong tng. Qua viéc sir dung phuong phap danh
gia theo Ontolory cua mdt thuc thé & mdi binh luan cao hon hai tap dir liéu con lai dua

trén dénh gia diém s cho timg thyc thé trong ing & ca hai do do duoc dé cap & trén.
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Viéc khai thac cac quan diém cta chiing toi, chu yéu tap trung vao xac dinh va
danh gia nhimg ¥ kién cua khach hang thong qua céc trang mang xa hoi. Trong tuong
lai, néu c6 diéu kién ching to1 mubn mé rong ra nhiéu trang khac nhau, c6 cac binh
luan trén cac san pham khéc.

Ngoai ra, chung toi chi danh gia cho cac binh luin thudc thé loai ciu khing
dinh, phu dinh va so sanh, ma chua dé cap dén nhitng mau cau khac nhu cau nhan hoa,
ciu diéu kién, va ciu cam than. Vi thé day 1a mot van dé can nghién ctru thém dé xac
dinh duoc quan diém ding cta cac cau thudc cac thé loai nay.

3.2 Cé&c cong trinh lién quan

3.2.1 Cac cong trinh sir dung NLP

Xt 1y ngon ngir chinh 14 xr 1y thong tin khi dau vao 1a “dit liéu ngdn ngi” (dir
lidu can bién d6i), trc dir liéu “van ban”. Cac dir liéu lién quan dén ngdn ngit viét (vin
ban) dang dan tré thanh kiéu dir liéu chinh con ngudi ¢6 va luu trit dudi dang dién tur.
Pic diém chinh cta cac kiéu dit lidu nay la khong co cAu tric hodc nira ciu trac va
chung khéng thé luu trit trong cac khuén dang ¢ dinh nhu cac bang biéu. Theo danh
gia ctia cong ty Oracle, hién c6 dén 80% dir liéu khong cdu trac trong luong dif liéu cia
loai ngudi dang c6 [20]. Véi su ra doi va phd bién cua Internet, cua sach bao dién ti,
clia may tinh c4 nhan, cua vién thong, cua thiét bi Am thanh,... Nguoi nguoi ai cling cO
thé tao ra dit liéu vin ban. Véan dé 1a 1am sao ta co thé xir Iy chung, tirc chuyén chung
tur cac dang ta chua hiéu dugc thanh céc dang ta co thé hiéu va giai thich dugc, tirc la ta
c6 thé tim ra thong tin, tri thie hitu ich cho minh.

Tuy nhién, mot van ban that sy (mot bai bao khoa hoc chéng han) co thé c6 dén
hang nghin cau va ta khong phai c6 mot ma c6 hang triéu vin ban. Web 1a mot ngudn
dir liéu van ban khong 16, va ciing voi cac thu vién dién tir — khi trong mot twong lai
gan C4C Sach bao xwa nay va cac ngudn dir liéu dugc chuyén hét vao may tinh (chang
han bang cac chuong trinh nhan dang chit, thu nhap 4m thanh, hodc gd thang vao may

tinh) - s€ sém chtra hau nhu toan bd kién thirc ctia nhan loai. Van dé la lam sao “xt 1y”
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(chuyén d6i) dugc khéi dir lidu vin ban khong 16 nay qua dang khac dé mdi nguoi co
dugc thong tin va tri thirc ma ban than can chung.

Xt 1y ngdn ngit ty nhién di duoc ung dung trong thuc té dé giai quyét cac bai
toan nhu: nhan dang chir Viét, nhan dang tiéng noi, téng hop tiéng noi, dich ty dong,
tim kiém thong tin, tom tit vin ban va khai pha dit liéu va phat hién tri thirc.

Vi cac cong trinh nghién ciru vé& xtr Iy ngdn ngit ty nhién con ngudi di phan
tich va dua ra yéu cau cho may tinh hiéu, V4i nhimg k¥ thuat va sy nghién ctiru khong
giéi han tir cac nha khoa hoc xua va nay, da phan ndo giip may tinh chung ta gn véi
con nguoi hon. Véi viée st dung khia canh khai thdc ngén ngit, ddnh gidm dy doan
theo phuong phép xir Iy ngdn ngir tu nhién da phan nao xay dung nén nhiing trang sir
vé khai thac cdc ngon ngir tir cic ngudn khac nhau nhu: tiéng Anh, tiéng Phép, tiéng
Trung,...

Mot cong trinh nghién ctru dugc danh gia 1a thé hién tinh wu biét trong viéc xu
1y ngdn ngit tw nhién, d6 1a cong trinh nghién ctru phat trién mot sd san pham thiét yéu
vé xtr 1i tiéng néi va vin ban tiéng viét. D3 phan nao cho chung ta nhin nhin dugc cach
thire cling nhu cac ky thuat di duoc st dung mot cach hiéu qua trong qua trinh dung
phuong phap xtr 1y ngdn ngir tu nhién. [21] vi cong trinh nay da mang lai gia tri kha
thi trong viéc xir Iy ngdn nglr tu nhién.

Céc phuong phép tong hop quan diém d3 nhin duoc nhiu sy quan tim cua cac
nha nghién ctru trén thé giéi. Trong [22], AurélienBossard va cong su di tiép cén
hudng tong hop quan diém trén nhiéu tai lidu sir dung hoc may SVM, véi dit liéu 1a céc
bai viét trén blog. Trong [12], Hu va Liu dé xuat phuong phap tong hop danh gia nguoi
ding vé san pham bang cach biéu dién nhiing quan diém tich cuc/tiéu cuc ciia nguoi
ding vé nhitng dic trung cta san pham. Trong [19], Amitava Das va cong su di dua ra
phuong phéap tong hop quan diém dya trén chu dé sir dung tir dién Bengali Senti
WordNet.
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Nhiéu ky thuat xtr Iy ngdn ngit tw nhién (NLP) duoc ap dung, cac phuong phap
hoc may nhu phan 16p Naive Bayes, cuc dai hoa entropy va SVM dugc nghién clru va
ap dung thtr nghiém. Tuy nhién, trong [4], Lang, Pee va Vaithyanathan da chimmg minh
rang cac ky thuat NLP khong thuc hién t6t nhu giai thuat phan 16p dwa trén chu dé
truyén thong. Trong [23, 24], c4c tac gia d3 dua ra mo hinh va phuong phap tong hop
quan diém dua trén truy vin dudi hai goc d6 tiép can va hoc may SVM. Két qua nghién
ctru ctia hai nhom nay 13 co s& quan trong dé chung t6i phan tich va dua ra duoc md
hinh ap dung phu hop.

3.2.2 Str dung may hoc

Céc thong tin van ban trén thé gid1 hién nay dugc phan lam hai loai chinh:
Nhitng thong tin vé su kién (hoic thuc thé) va nhitng v kién. Y kién ctia mot ngudi 1a
thé hién tinh cam hodc danh gia cua nguoi do vé céac thuc thé, su kién hodc cac thudc
tinh ctia chung.

Hé thdng phan tich y kién 1a mot phuong phap quan trong dé xac dinh ty dong
cac quan diém cua nhirng binh luin trén internet nhu website, dién dan va mang xa hoi.
Viéc phén tich nay rat quan trong vi giup cac cong ty cé thé hiéu khach hang nghi gi vé
chét luong cua cac san phém va su phuc vu cua ho, cling nhu cta cac ddi thu canh
tranh. O khia cach khéc, thong qua hé thdng, cac cong ty ciing c6 thé dé biét dugc so
thich va nhu cau cua khach hang.

C6 rat nhiéu cac phuong phap, thuat toan dugc sir dung trong cac hé thdng phan
tich y kién hién nay tiéu biéu: Phuong phap Naive Bayes, Phuong phap Hoc may
Suppor vector Machine (SVM), phuong phap st dung bd tur vung (Lexicon-Base),
Formal Concept Analysis (FCA)... Trong d6 phuong phap hoc may (SVM) va phuong
phap sir dung bd tir vung dugc str dung rat nhiéu trong cac hé théng phén tich y kién va
da dugc ching minh 1 ¢ rat nhiéu wu diém. Tuy nhién, hai phuong phép trén van con

ton tai khé nhiéu gidi han.
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Phuong phap hoc may (SVM) duoc gidi thi¢u bdi Cortes va Vapnik vao ndm
1995 [25] da dugc tng dung vao rat nhiéu cac linh vuc st dung tin hoc nhu phéan tich
dir 1i¢u sinh hoc, van ban va nhan dién hinh anh. SVM dugc xay dung cho bai toan
phan loai nhi phan, cu thé dit liéu s& duoc phan lam 2 nhin: tich cuc (Positive) va tiéu
cuc (Negative). Ngoai ra phuong phap nay ciing c6 thé phin thém mot nhin nira 1a
Trung lap (Neutral). Phuong phap nay duoc Gng dung cho cic hé thdng phan tich ¥
kién [26], [27], [28]. Nhuoc diém cta phuong phap nay 1a rat trich cic dic trung cua
vin ban 1a tir nén khéng gian dic trung 1a rat 1on, bao gdm moi tir ctia ngdn ngir hoic
tap dir liéu vé ngdn ngir. Chiéu dai cua khong gian dic trung cang 16n cang lam gia
tang kha ning nhiéu va phan loai khong chinh x4c.

Phuong phap sur dung bd tir vung (Lexicon-Base) thuc hién viéc phan loai dua
trén cac cum tir ¢ phap bay to ¥ kién trong tiéng anh bang cach trich loc cac cum tir
chtra tinh tur, trang tir. Phuong phap nay thuc hién viéc phan loai xem la cau chu quan
hay cau khach quan va xu hudng cua cAu cha quan vé hai huéng (tich cuc hoic tiéu
cuc). Bdi v6i phuong phap ndy chung ta c6 thé thu thap bo tir vung bing 3 phuong
phap chinh: Thu cong, dua vao tir dién, dya trén van ban. Véi phuong phap tha cong
thudng sé tén rat nhidu thoi gian do dé chung ta c6 thé st dung bo tir dién truc tuyén
dua trén bootstrapping nhu WordNet [29] véi viéce thu thap mot lugng nho cac tir co y
kién va két hop tir bo tir nay bang cach tim kiém trén WordNet.

3.2.3 St dung Ontology

Trong nhitng nim gan day, thuat ngit “Ontology” khong chi dugc sir dung &
trong cac phong thi nghiém trén linh vyc tri tué nhan tao ma di tré nén phd bién ddi
v6i nhiéu mién linh vyc trong doi sdng. Ping trén quan diém cia nganh tri tué nhan
tao, mot Ontology 1a sy mot ta vé nhitng khai niém va nhitng quan hé cua cac khai
niém d6 nhim muc dich thé hién mot gbc nhin vé thé gidi. Trén mién ung dung khac

ctia khoa hoc, mot Ontology bao gom tap cac tir vung co ban hay mot tai nguyén trén
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mot mién linh vuc cu thé, nhd do nhitng nha nghién ctru c6 thé luu trir, quan ly va trao
doi tri thirc cho nhau theo mot céch tién loi nhat.

Ontology duoc chia 1am 3 thanh phan ban chat, bao gém: 16p (Class), thudc tinh
(Property), ca thé (Individual).

Ldp (class) 1a mot bd nhitng thuc thé, cac thuc thé duge mo ta logic dé dinh
nghia cac ddi tuong cua 16p; 16p duoc xay dung theo cau tric phan cap cha con nhu 1a
mdt sy phén loai cac ddi tugng..

Ca thé (individual) hay con goi 1a “thé hién”. Pay dugc xem 1a thé hién cua
mot 16p, 1am 1d hon vé 16p d6 va co thé dugc hiéu 1a mot d6i twong nao dé trong tu
nhién.

Mot vai nguyén do can xay dung Ontology va dé 1y giai cho viéc tra vé két qua
tim kiém khong hop 1y duoc dé cap t6i nhu sau:

Thr nhét, dé chia sé nhitng hiéu hiéu biét chung vé cac khai niém, cu trac
thong tin giita con ngudi hodc gitta cac hé thong phan mém: day 1a vai trd quan trong
nhit cia mot Ontology, khong nhitng trong linh vuc Web ngit nghia ma con trong
nhiéu nganh va linh vuc khac. Vé phuong dién ndy, c6 thé hinh dung Ontology giéng
nhu mot cudn tir dién chuyén nganh, cung cip va giai thich cic thuat ngit cho ngudi
khong c6 cung chuyén mén khi duge yéu cau. Khong chi duoc str dung boi con ngudi,
Ontology con hitu ich khi can sy hop tac giita cac hé thdng phan mém. Vi du, Open
Biological 1a bo Ontology nbi tiéng duoc phat trién boi trudng dai hoc Stanford nham
cung cap cac thuat ngit mot cach day du trong nganh sinh vat hoc. Ontology nay hién
da duogc tich hop vao mot ) ung dung Web trén Internet. Sau do, mdt phﬁn mém tra
ctru hodc day sinh hoc trén may tinh co6 thé két ndi v6i cac tmg dung Web trén dé lay
théng tin cho muc tiéu chu giai.

Thit hai, cho phép tai sir dung tri thirc: day 1a mot van dé kho va 1a muc tiéu
nghién cru quan trong trong nhitng nam gan dy. N6 lién quan dén bai toan tron hai

hay nhiéu Ontology thanh mot Ontology 16n va day di hon. Nhung van dé ¢ day 1a tén
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cac khai niém duoc dinh nghia trong cic Ontology nay c6 thé giong nhau trong khi
chung dugc dung dé mo ta cac loai vat hoan toan khac nhau. Tuy nhién ciing co thé c6
truong hop nguoc lai, khi tén cac khai niém khac nhau nhung cing mo t4d mot sy vat.
Ngoai ra, 1am thé nao dé bo sung cac quan hé, thudc tinh c¢6 sin vao mot hé théng méi
cang 1am cho van dé tré nén phuc tap.

Tht ba, do su mo hd, khong rd rang clia ngdn ngit ty nhién, nguoi tim kiém co
thé nhap vao nhiing tir khéa dong nghia, co nghia 14 tir khoa nay dai dién cho nhiéu dbi
tugng khac nhau, vi du khi ngudi dung nhap vao “Vietnam”, cong cu tim kiém khéng
thé biét duoc nguoi nay dang tim kiém tén ctia mot nguoi, hay tén cia mot tén mot dat
nuée... Ngoai ra, Ontology c6 thé s& trg thanh huéng di méi cho mét linh vuc dd quen
thudce 1a dich tai li¢u tu dong. Co thé néi nhu vay, boi ngir nghia cac tir veng trong van
ban s& dugc dich chinh x4c hon khi dugc anh xa vao dung ngir canh cua no.

Tht tu, cho phép tri thirc tré nén nhat quan va tuong minh: cac khai niém khac
nhau trong mot hay nhiéu linh vuc cu thé c6 thé cing tén va gy nhap nhing vé ngir
nghia, tuy nhién khi dugc dua vao mot hé thong Ontology thi tén mdi khai niém 1a duy
nhat. Mot giai phap cho van dé nay la Ontology sé& sir dung cac tham khao URI 1am
dinh danh that su cho khai niém trong khi van sir dung cac nhan goi nhé bén trén dé
thuan tién cho nguoi dung.

Thir ndm, cung cip mot phwong tién cho céng viéc mé hinh hoa va suy luan:
Ontology 1a mét tap cac khai niém phan cip duoc lién két véi nhau boi cac quan hé.
Co ban mdi khai niém c6 thé xem nhu 1a mot 16p, ma ddi twong cia 16p d6 cung cac
quan hé da gop phan tao nén cau tric logic hay van dé can giai quyét. Hon nita
hién nay, mot s6 ngdén ngit Ontology di tich hop 16p Ontology suy luan (Ontology
Inference Layer) bén trong cho muc dich suy luan logic trén tdp quan hé giita cac d6i
tugng trong hé thong.

Cudi cung: do nhiing khai niém cip cao, mo ho hay triru twong. Nhimng khai

niém dang nay thuong khong duogc nhéc téi tuong minh trong cac tai li¢u. Cong cu tim
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kiém kho c6 thé nhan dién dugc nhitng két qua phu hop cho nhimg truy van thudc loai
nay.

Dé giai quyét nhitng van dé néu trén, tic gia thém vao quy trinh truy hoi théng
tin truyén théng ctia mot cong cu tim kiém nhing co so tri thirc duoc luu trong mot
Ontology, con goi 1 hé thong truy hoi théng tin dua trén Ontology. Cong cu tim kiém
s& tham khdo co sé tri thirc tir Ontology dé dua ra cac két qua tim kiém téi wu hon, dya
trén ngtr nghia, quan hé gitra cac tu khoa.

Mot nghién ctru khac vé Ontology dugc mé ta trong [30]. Pién thoai di dong ndi
chung va smartphone noi riéng trong nim gan day di va dang dat dugc nhiing budc
tién dang ké vé mit cong nghé. Su phat trién ctia cong nghé cho ra doi nhiéu loai dién
thoai khac nhau, véi nhiéu dic diém va cong nghé di kem khac nhau, kéo theo sy mo
rong dang ké vé s6 lugng cac khai niém trong tri thirc vé mobile. D6 chinh 1a mot kho
khan 16n dbi voi nhitg ai can nghién ciru vé mobile, dic biét 1a cac nha nghién ciru,
1ap trinh hay tham chi ca khach hang cdn mua san phdm mobilephone va tham khao
thong tin san phim cta ho trén cac website. Cac website hién nay gidi thiéu san phim
v6i mot vai thude tinh so luge, nhidu van dé s& phat sinh néu nhu xuét hién nhitng
thudc tinh tring tén, hay nhimg thudc tinh khong dugc dé cap rd rang chi tiét giy nhap

nhing cho ngudi st dung.
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CHUONG 4

MO HINH PE XUAT
4.1 M hinh hé thong

4.1.1 Giéi thiéu

Khai thac quan diém 1a mot qui trinh nghién ctru rat phuc tap, duoc tim hiéu
trén nhiéu khia canh khac nhau. O day viéc khai pha quan diém trén mang xa hoi la
mét linh vic méi, nhan duoc nhiéu su quan tam trong nhitng nim gan day, va danh dau
mot budc phat trién trong khai phd van ban (text mining). Khai ph4 vin ban huéng toi
viéc phan tich ngit nghia, gitip may moc thuc sy “hiéu” ndi dung van ban ndi va quan
diém cua ngudi viét nhu thé ndo (vi du: khen/ché) trong vin ban do.

Nhu cau mét may tim kiém quan diém duogc dit ra dap tng nhu cau tim kiém
quan diém nguoi ding. May tim kiém quan diém nhan dau vao 1a mét truy van tur
ngudi dung va két qua tra vé 1a nhitng quan diém vé vin dé ma ngudi dung quan tam,
thay Vi tra vé tip cac van ban lién quan toi truy van cia ngudi ding nhu cac may tim
kiém thdng thuong.

Khoa luan tap trung nghién ctru phuong phap va xay dung mé hinh théng ké
cho tong hop khai thac quan diém trén mang x& hoi s dung phuong phap xir ly ngon
ngit ty nhién bang tiéng Anh nhiam &ng dung vao may tinh tim kiém, khai thac quan
diém trén mang xa hoi. Véi dau vao 1a mot cau quan diém ma ngudi ding quan tam, hé
thng tién hanh tim kiém, danh gia va cho ra két qua tich cuc, tiéu cuc hay trung tinh
clia quan diém do.

Véi mo hinh dé xuat, khoa luan tién hanh xay dung thir nghiém ap dung mo
hinh khai thac quan diém cua céc binh luan bang tiéng Anh trén mang xa hoi. Du vao
ngudn dir liéu duoc lay [31] cia Gido su Bing liu. Ong da dua ra nhiing phuong phap
va k¥ thuat khai thac quan diém, danh gia cic binh luan va dua két qua dang ngac

nhién.
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Mt khac ¢ Viét Nam, viéc khai pha quan diém duoc coi 1a mot linh vuc méi,
danh dugc nhiéu quan tam trong thoi gian gan day va chi moi dat duoc mot sé két qua
budc dau, do d6 con rat nhiéu van dé trong khai phd quan diém chua duogc giai quyét
trén nhiéu khia canh.

Khai thac quan diém c6 vai trd rat quan trong, bai khi ching ta can quyét dinh
mot van dé gi chiing ta thuong dat ra cAu hoi “Ngudi khac nghi vé van dé do nhu thé
na0?”. Chang han khi ban muén mua mat chiéc laptop Dell ban s& mudn hoi ban bé va
ngudi than “May Dell c6 tot khong? Dong Dell nhu thé nao? Pin ding cé lau
khong?..v.v”. Nhu vay quan diém cta ngudi khéc gilp cac ca nhan c thém théng tin
truéc khi quyét dinh mot van dé. Ngoai ra khai phd quan diém gilp cac cong ty, to
chuc biét duoc y kién, quan diém cta mot bo phan ngudi quan tam vé van dé cua cong
ty, t chic. Dya trén nhirng van dé d6 chung t6i tién hanh hién thuc va kiém tra mo
hinh hé théng khéi quét.

4.1.2 Mb hinh hé théng

M6 hinh hién thuc va kiém tra hé théng nhu sau:

Budc 1: Thu thap binh luan
Budc 2: Tién xt 1y dit liéu
Budce 3: Huan luyén va phan 16p cau binh ludn

Budc 4: Thir nghiém va danh gia két qua
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N6 hinh khai thic quan diém ciia cac binh luidn bing tiéng
Anh trén mang xa hdi

Hinh 4.1: M6 hinh khac thac quan diém cua cac binh luin bang tiéng Anh trén mang
xa hdi sir dung phuong phép xtr Iy ngdn ngit tu nhién

4.1.2.1 Thu thap binh luan

Module thyc hi¢n hai qua trinh thu thap dir li¢u va rat trich binh luan. Véi viée
thu thap binh luan, chung t6i tién hanh loc va thu thap cac binh luan trén mang xi hoi
nhu dién dan, facebook,... theo timg cha d&. Chung t6i thu thap khoang 1000 cau binh
luan trén cac trang mang xa hdi, tao co sé dir li¢u cho qua trinh nghién ctru.

Rt trich binh luan, ching t6i dya vao nhém phat trién trén cong nghé Java va
co s& dir 1iéu luu trit Postgres. Co s dit 1i¢u Postgres c6 vai tro luu thong tin céc lién
két can phai duyét qua va két qua thu thap dugc. Khoi dau, crawler (crawler 13 phan
mém c6 kha niang tu dong ldy dir lidu nhu anh, text,... trén WWW) s& dugc cung cip
mot s lién két (URL) khéi dau va tién hanh thu thap toan bo ndi dung HTML chtra
thong tin. Ma HTML dugc phén tich cdu trac DOM3, theo céc luat quy dinh san,
crawler s€ xac dinh vung dir li¢u can boc tach: lién két tuong ty, thong tin binh luén
can thu thap. Céc lién két duoc chon loc va luu trix trong mot hang doi URL. Pé rut
trich ding muc tiéu bai viét, cac lién két hodc tiéu dé bai viét duoc loc lai theo tir khoa
g v&i san pham can thu thap. Qua trinh nay di 1ap lai, cho t&i khi khong con lién két

nao trong hang doi hodc du sb lwong can thiét.
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4.1.2.2 Tién xir ly dir liéu

Dit liéu sau khi rat trich duoc tién xir ly dé c6 dugc mot tap dit liéu r0 rang,
khong trung 1ap, loai bo cac lién két, trich dan trong binh luan. Mudule tién xir 1y nay
1a rit quan trong, béi 18 1am giam sy nhap nhang cho chuong trinh, cling nhu qua trinh
thuc thi, thuc nghiém chuong trinh.

Tung dir 1iéu s€ dugc tach tu, ddi véi tiéng Anh, cac tur dugc phan cach boi diu
cach hodc cac dau cau khac. Chang han cé cdu binh luan sau bang tiéng Anh “Dell is
more beautiful than Hp.” & ddy cac tir dugc cach nhau bang mot khoang tring va duoc
tach ra thanh nhiing tr riéng 1¢ nhu sau: “Dell” “is” “more” beautiful” “than” “Hp”.
Thong qua viéc phan tich va tach cac tir trong cau ching ta c6 thé tim cac dong tur, tinh
tu, danh tu,... trong cau va tu do, phan tich cau do theo cac khia canh quan diém thich
hop 1a tich cuc, ti€u cuc hay trung tinh.

4.1.2.3 Phén 16p phan hdi, binh ludn

Phan hdi sau khi duoc thu thip s& duoc phan thanh cac 16p khac nhau dé phuc
vu viéc théng ké, tao bao cao.

Phan 16p van ban (Text Classification) la qua trinh gan nhan cac van ban ngoén
nglt tu nhién mdt cach ty dong vao mot hoac nhiéu 16p cho trude, “nhém” cac ddi
tuong “giéng” nhau vao “mot 16p” dua trén cac dic trung dit liéu cua ching. Hé théng
danh gia phan 16p cac binh luan rut trich dugc thanh 3 nhom: “Tich cuc”, “Tiéu cuc”
va “Trung lap” tuong Uing la: “Positive”, “Negative”, “Neutral”.

Ludn van trinh bay by phan 16p dya trén hai giai thuat 1a Naive Bayes, SVM va
mot s6 quy tic cua gido su Bing Liu. Qua qua trinh nghién ctru chung t6i dé xuat mo

hinh giai thuat cho bai luan nay nhu sau:
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Hac dinh loai can

l

Tim kiém div
Cor sée ik lidn tri tharc - lidu can thiét

Fhong

Phan tich chi thd
<A tinh tir

han Idp chi thé i
tinh tir thich hop

Hinh 4.2: So d6 giai quyét bai toan dé xuét

V&1 mo hinh thuét toan trén ching t6i xay dung theo cac Module sau:
Module 1: Xac dinh loai cau.
Module 2: Tim kiém dit liéu can thiét.
Module 3: Co s& dir liéu tri thirc.
Module 4: Phan tich chi thé, tinh tir.
Module 5: Phan 16p chu thé véi tinh tir thich hop.
Trong do:
Module 1: Xéc dinh loai cu 12 sau khi nguoi ding nhap vao mot ciu bang tiéng
Anh bat ky theo quan diém danh gia ciia chinh ngudi nhap, chang han nhu ciu tich
cuc, tiéu cuc hay trung tinh thi module nay s€ xac dinh dugc loai cau nhu cau phu dinh,
cau khang dinh, cdu so sanh bang hay cau so sanh hon. Vi du khi nguoi dung nhap cau
sau: “Dell is the best* thi mudule nay s& xac dinh day 1a loai cdu khang dinh. Véi

module nay chting t6i thuc hi¢n phuong phap phan tich xtr ly theo ngoén ngtr ty nhién.
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Module 2: Tim kiém dit liéu can thiét day 1a budc rat quan trong & mo hinh giai
thuat trén.

Sau khi xac dinh duoc loai cu, viéc tim kiém dit liéu s& phu thudc vao loai cau
gi dé truy van vao co sd dir liéu tri thire. Co sé dit licu tri thuc ¢ day 1a tap dir lidu
dugc chon loc ma ching t61 thu thdp dugc tur cac trang web trén mang xa hoéi ... (di
lidu c6 san va dugc chon loc). Chang han khi ching t6i xét cdu sau: “Hp is not so good
as Dell” thi chung t6i danh gia loai cau nay la cau so sanh béng, cho nén thuat toan sé
phan tich va danh gia theo phuong phap xtr Iy ngdn ngit ty nhién nhu sau: Hp va Dell
1a hai chu thé riéng biét, véi cum tir “not so good as” c6 nghia 1a “khéng tot bang”.
Vay cau dugc phan tich nhu sau: “Hp” +not so + adj +as + “Dell”, dan téi “Hp” 1a tiéu
cuc con “Dell” 1a tich cuc. O module nay, chling tdi sir dung phuong phap xtr 1y ngon
nglr ty nhién 1a tim kiém céac chu thé, cac cum tir can thiét dé cac module tiép theo
phan tich va dua ra két qua danh gia.

Thuc ra, vo1 module nay chi 1a st dung phuong phap xur 1y ngd nglr tu nhién
bang hai giai thuat SVM, NaiveBayes va 10 quy tic ctia Bing Liu dé loai bo nhiing dir
li¢u khong can thiét va chon loc nhitng dir liéu can thiét dé cac module sau thuc hién
danh gia quan diém.

Module 3: Co s¢ dit liu tri thac 1a tép dir liéu chung t61 dugc chon loc, gff)m bo
tir dién khoang 6800 tir bao gdm tiéu cuc va tich cuc duogc thu thap tir [31], ngoai ra
chung t6i ciing tao thém khoang 20 tir loai dic biét dé xir Iy trong ngdn ngit tiéng Anh
(chung toi goi 1a bo tir dic biét), chang han nhu tir “but”, “nobody”, “none”, not, ... va
xay dung thém bo tir bang ontology lam chu thé (ching ti goi 1 bo tir cha thé) lién
quan dén may tinh khoang 15 tir 12 tén cac hang may tinh ndi tiéng hién nay, chang han
nhu céc loai may tinh “Dell”, “Hp”,... dé thuc hién qua trinh danh gi4, khai thac quan
diém trong cac loai cau so sanh, cau don, cau khéng dinh,...

Nhu di phan tich & module 2 néu trén, chung ta s& dé hinh dung khi co s& dit

liéu khong ton tai thi & cac module tiép theo s¢ khong thuc hién ma két thuc va day
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cling 1a mot van dé rat quan trong khi ma dir liéu khdng c6 hodc thiéu thi két qua sé
khong chinh xac va c6 thé din dén sai 1éch. Chang han nhu xét cau “Dell is not good”
thi gia st tir “good” khong ton tai trong kho dir liéu thi cau nay s& cho két qua 1a trung
tinh 1a sai véi thuc té do con nguoi danh gia,... Trudng hop khi Xét co chtra day du co
sO dit liéu thi cAu duoc phén tich quan diém nhu sau: “Hp is not so good as Dell” thi
Hp va Dell sé dugc chon loc tir bo tir chu thé dé phan tich, tor “good” dugc tim théy
trong bd tur dién va “not” 1a tir loai dac biét thudc bo tir loai dic biét,...

Ttir nhitng phan tich trén ching t6i xay dung quy trinh thue hién chuyén doi giira

cac hé co s¢ du liéu & module nay nhu sau:

—

Hinh 4.3: M6 hinh co s¢ dir liéu
Nhin chung, c& s& dit liéu 1a rat quan trong trong viéc dénh gid quan diém.
Chinh vi vay, viéc co sé dir liéu khong ton tai thi viéc danh gia co thé dan t4i sai 1éch,
nham 14n, khong dang tin cay.
Module 4: Phan tich chu thé va tinh tir 1a thuc hién sau khi nhan dir liéu tr
module 2. Dya vao dir liéu nay module thuc hién viéc phan tich chu thé va tinh tir di

kém véi nhau. Vi du v6i cau binh ludn 1a cdu don nhu sau: “Dell is the best” thi
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module thyc hién phan tich chu thé 1a “Dell” va tinh tir di kém 1a “best”. Nhu vay, voi
module nay s& xac dinh chu thé nao di véi tinh tir ndo hay dong tir nao tuong tng,

Pé lam duogc diéu ndy, ching toi can két hop hai giai thuat SVM, NaiveBayes
va 10 quy tic cua Bing Liu dé phan tich mot cdu binh luin bang tiéng Anh sir dung
phuong phéap xtr ly ngon ngtt ty nhién.

Module 5: Phan 16p chi thé cung véi tinh tir thich hop 1a module phan tich cac
chu thé, cac tinh tir ¢6 cung tinh chit di vao mot nhoém va xac dinh nhom theo phan
16p. Piéu nay 13 thé manh khi sir dung hai giai thuat 12 SVM va NaiveBayes, Vi du khi
xét cdu so sanh tiéng Anh nhu sau: “Dell is more beautiful than Acer” thi SVM s& phan
1am hai 16p 1a Dell va Acer. Tuy nhién viéc phan 16p chu thé Dell ciung véi tinh tir
“beautiful” 1a 16p tich cuc (+1) con Acer 13 16p khac thé hién 16p tiéu cuc (-1). O day
chung t61 dung giai thuat NaiveBayes.

N6i chung, & module nay ching t6i két hop hai giai thudt SVM va NaiveBayes,
v6i SVM thuce hién phan 16p trong cau con NaiveBayes thuc hién viéc gan nhan tir loai
v6i chu thé tuong tng.

Dudéi day la hai giai thuat chiing t61 ap dung trong qua trinh nghién ctru.

a) Naive Bayes

Day 1a k¥ thuét phan 16p giam sat dugc dé xuat boi Thomas Bayes [32]. Phuong
phap cua Naive Bayes duoc st dung khd phd bién trong cac linh vuc tim kiém, loc
mail, phan 16p, ... K¥ thuat ndy st dung xac suét co diéu kién giita tir va chu dé dé xac
dinh chu dé cua vin ban. Cac xac suat nay dua trén viéc théng ké su xuat hién cua tir
va chu dé trong tap huan luyén. Tap huan luyén 16p c6 thé mang lai két qua kha quan
cho Naive Bayes. Uu diém cia phuong phap nay la don gian, tc do nhanh, cai dat
khong qua phuc tap phu hgp véi thoi gian cho phép.

Thuat toan gom 2 giai doan huan luyén va phan Iop:

a.1 Huan luyén:

Tinh P(C;) va P(Xk |Ci)
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Xy 1a duoc biéu dién 1a vector k chidu: (Xq, Xz, Xa,... , Xn)
Ci la mét tap xac dinh cac nhan 16p: (Cy, Cy, Cs,... , Cp).

P(C;) la gia tri xac xuat cta cac nhin dugc xac dinh theo cong thic sau:

|docs;| + 1

P(C) =
) |[total docs| + m

P(X, |Ci) 1a ty 1é gia tri xac sudt cua d6 dai vertor v6i gid tri xac xuat nhan phan 16p.
Pau vao:
~ Céc vector dic trung cua vin ban trong tip huan luyén (Ma tran MxN,
v6i M 14 sb vector dic trung trong tap huan luyén, N 1a sé dic trung cua
vector).
~ Tap nhan/I6p cho ting vector dic trung cua tap huan luyén.
Pau ra:
— Céc gid tri xac suat P(C;) va P(X« |Ci).
a.2 Phan lop:
Dau vao:
Vector dic trung ctia vian ban can phan 16p.

CAc gia tri xac suat P(C;) va P(Xy |Ci).

Pau ra:

Nhin/Iép cua vin ban can phan loai.

b) Support Vector Machines (SVM)

Support Vector Machines 1a mot phuong phdp may hoc do Vladimir Vapnik va
cac cong sy xdy dung nén tir nhitng nim 70 cua thé ki 20. SVMs 1a bo phan 16p nhi
phan, dé ap dung trong bai toan phan loai da 16p, mot s chién thuat phan 16p da duoc
dé xuat, nhu One-Against-One (OAQ), One-Against-Rest (OAR), dua trén cau tric d6
thi (DDAG, ADAG), Half-Against-Half (HAH) va phuong phap phan loai nhiéu 16p
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mo. Thuat toan phan 16p SVM nhém chon 13 OAO do c6 nhiéu thyc nghiém cho két
qua tuong ddi toi wu, duoc trién khai trén thu vién Mlib caa Apache Spark7.

Phuong phap One-Against-One (OAO)

b.1 Huén luyén:

Dau vao:
~ Céc vector dic trung cua van ban trong tap huan luyén (Ma tran MxN,
vGi M 14 s6 vector dic trung trong tap huan luyén, N 1a sé dic trung cua
vector).
~ Tap nhan/I6p cho ting vector dic trung cua tap huan luyén.
—  Céc tham s6 cho md hinh SVM: C, y (tham s ctia ham kernel, nhoém
st dung ham Gauss)
Dau ra:
— M5 hinh SVM (Céc Support Vector, nhan tir Lagrange a, tham s b).
b.2 Phan 1ép:
Pau vao:
~  Vector dic trung cua vin ban can phan 16p.
— M0 hinh SVM
Pau ra:
~ Nhéin/I6p ctia vin ban can phén loai

¢) Cac quy tic phan loai quan diém [33]

Theo Binh Liu [33] thi ¢6 32 quy tic dugc xay dung va trinh bay & dang chuan
Boy-Code (twong tu nhu dinh nghia ci phép trong ngdn ngit 1ap trinh) nhén dién quan
diém.

O day chung t6i sit dung 10 quy tic ctua Bing Liu nhu sau.

1 Positive =P Tich cuc o P
2 | PO | PO
3 | d6i_hudéng N
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4 | d6i_huéng NE
5 Negative ==N Tiéu cuc N
6 | NE | NE
7 | d6i_hudng P
8 | 46i_hudng PO
Trong 8 quy tic nay thi
P/PO 14 hai biéu dién quan diém tich cuc.
N/NE 14 hai biéu dién quan diém tiéu cuc.
P 1a biéu dién quan diém tich cuc (tir/cym tr quan diém tich cuc).
PO 1a biéu dién hop thanh ciia hai quan diém tich cuyc.
N 14 biéu dién quan diém tiéu cyc (tir/cum tir quan diém tiéu cuc).
NE 12 biéu dién hop thanh cta hai quan diém tiéu cyc.
Positive va Negative 1a biéu dién quan diém két thiic xac dinh quan diém cho
dbi tuong trén khia canh dé.
9. P ::=mdt tu/cum tir quan diém tich cuc
10. N ::= mot tir/cum tr quan diém tiéu cuc
Quy tic 9 va 10 1a hai quy tic biéu dién don gian nhat: tir/cum tir; tir/cum tir tur
chung biéu dién quan diém tich cuc/tiéu cuc.
4.2 Thir nghiém va danh gia két qua
Thu thap dir liéu: Dir 1iéu ma dé tai chuin bi thu thap [31] gém khoang 6800 tur
(tir quan diém tich cyc va tiéu cuc) [31], tap nay duogc ding cho md hinh, giai thuat,
theo ching t6i dir liéu nay 1a phu hop. Ngoai ra, trong qua trinh xay dung ontology,
chung t6i nghién ctru vé may tinh nén chon tap dir liéu vé may tinh va [31] ching toi
chon bg dir liéu gém 531 cau vé computer va 879 cau vé Wirless router dé thu nghiém

mo hinh, giai thuat.
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Vé thtr nghiém, chung t6i chon 705 ciu ngiu nhién tir dit lidu trén, véi mong

mudn mang lai do tin cdy cho mo hinh cta ching t6i. Dung tap huan luyén 1410 cau,

kiém thtr 705 cau, ty 18 kiém thir trén tap huan luyén dat ~50%, véi chiang t6i 1a hop 1y.

Xt Iy dir liéu: Cac bai viét, binh luén sau khi thu thap duoc tién xtr 1y va chuan

héa. Loc bo céc lién két, loc bo trich dan (quote) trong binh ludn, gan nhan dir lidu.

MB&i binh luan duoc gan nhin bang tay, gdm nhén: tich cuc (1), tiéu cuc (-1), trung 1ap

(0), khong lién quan (-2).

Chon lya thuat toan: Vi md hinh chung toi dua ra, chung t6i két hop hai giai

thuat SVM, NaiveBayes va cac 10 quy tic dau tién [33].

B.Pang va cac cong su [4] ap dung giai thuat Naive Bayes va SVM dé
xéac dinh huéng quan diém phan cuc trong binh luan.

Khi Str dung unigram trong phan Iép cho két qua thuc nghiém tét khi sir
dung Bayesian hoac SVM.

Naive Bayes va SVM c6 thé st dung trong phwong phap hoc méay phan
l6p quan diém.

Nhiéu k¥ thuét xtr Iy ngdn ngit tu nhién (NLP) dugc ap dung, cac phuong
phap hoc may nhu phan 16p Naive Bayes, cuc dai héa entropy va SVM
dugc nghién ctru va ap dung thur nghi¢m.

SVM duoc xay dung cho bai toan phan loai nhi phan, cu thé dir liéu sé
dugc phan lam 2 nhan: tich cuc (Positive) va ti€u cuc (Negative). Ngoai
ra phuong phap nay ciing c6 thé phan thém mot nhan nita 1a Trung lap
(Neutral). Nhuoc diém ciia phuong phap nay la rat trich cac dic trung
clia vin ban 13 tir nén khong gian dic trung 13 rat 16n, bao gdm moi tir
clia ngdn ngit hodc tap dit liéu vé ngdn ngir. Chiéu dai cua khong gian
dic trung cang 16n cang lam gia ting kha ning nhiéu va phan loai khong

chinh xac.
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~ Phuong phap ctia Naive Bayes dugc sir dung kha phd bién trong cac 1anh

vue tim kiém, loc mail, phan 16p, ... Ky thuat nay su dung xac suat co

diéu kién giira tir va chu dé dé xac dinh chu dé cta van ban. Uu diém cta

phuong phap nay 1a don gian, tbc d6 nhanh, cai dat khong qua phirc tap

phu hgp vé1 thot gian cho phép.

~ Két hop hai giai thuét trén, chung t6i van dung 10 quy tic dau tién cua

Bing Liu ma khong phai tat ca 32 quy tac trong [31], nham xay dyng va

phan tich nhiing trudng hop chuyén huéng quan diém tich cuc, tiéu cuc

hodc trung tinh trong ngoén ngit tiéng Anh, dién hinh nhu tir nhung

“but*...

Sau day 1a két qua danh gid va thtr nghiém cta mo hinh thuét toan dé xuét nhu

Sau:
Bang 4.1: Bang danh gia két qua mé hinh 4p dung (don vi: binh luén)
. X Két qua
S M5 Hinh Huin Kiém

tt 0 hin A s A

A » D9 sai Khong
luy¢n thur Do chinh xac
léch xac dinh
1 | Mo hinh déxuit | 1410 750 87.23 % 8.37% | 4.4%

cung khia canh, chéng han xét mot s6 cau sau:

Két qua 87.23% la d6 chinh x4c véi cac loai cau phu dinh, khang dinh, cau ghép

“I really love this netbook” cho két qua 14 tich cuc, ddi véi loai cau nay la

mot cau khéng dinh cho nén viéc danh gia chi dya vao tinh tir dé danh gia

cho cau. D& thay nhin vao cau chuong trinh s& tim thay tinh tir love thé hién

tinh cam yéu mén, tot, di€u nay thé hién tich cuc.
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“This monitor is much, much better but still not great” cho két qua tiéu
cuc, d6i v6i cau nay chtra nhiéu khia canh, & day 1a hai khia canh tich cuc
va tiéu cuc, vdi loai cau nay chuong trinh thyc hi¢n tim kiém danh gia vé
sau tir “but” trudc tir nhung & cdy nay bo qua, ta xét vé sau tir nhung “but”,
day 1a tir dic biét trong khai thac quan diém bing ngdn ngit tiéng Anh. Viéc
danh gia cau ndy chuong trinh thuc hién viéc tim kiém tinh tir sau tir nhung
va nhén thiy tir “great” 13 tich cyc nhung trong truong hop cau ndy trude tir
great 1a mot phu dinh, cho nén tur tich cuc chuyén vé tiéu cuc 1a hoan toan
ding.

“My other monitor is a 23 inch ACER” & cau nay cho két qua trung tinh
l1a hoan toan dung, v&i1 nhung loai cau nay chuong trinh thyc hién viéc tim
kiém tinh tur nhung khong théy céc tir thé hién yéu td tich cuc hay tiéu cuc,
do vay, loai cau nay la trung tinh.

Két qua 4.4% khong xac dinh vi day 1a truong hop chuong trinh gip phai loai
cau so sanh cu thé ¢ hai ciu sau, cum tir so sanh duoc gach chén, day 1 nhimg cum tir
chuong trinh khéng thé xac dinh.

- It's very light-weight , which is why I use this more than my Alienware .

- Itis slightly slower than the dell, but it is hard to notice with the very nice

screen quality and larger hard drive.

Sau day la mot s6 cau thé hién do sai léch trong mo hinh dé xuét chiém 8.37 %
d6i voi nhung cau phirc tap nhu sau:

- “The operation with the increased memory option was flawless with the
Windows 7 Home Professional instaled otherwise other netbooks with
Windows 7 Starter doesnt allow, and nobody mention this” ¢ cau nay cho két
qua tiéu cuc la sai Iéch, bdi chuong trinh can truy xét va tim toi cum tur tich

cuc la “increased memory option” nhung ¢ day viéc xét cau nay chuong trinh
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bi nham 1an v&i cum tir nobody chuyén hudng quan diém nén theo chuong
trinh thi ti€u cuc 1a khong dung.
- “2 weeks later, The monitor start having other issues, only half screen turns
on, or it become a full green screen and doesnt change, you need to turn it off
and on again until it works” cho két qua dung 1a tiéu cuyc nhung chuong trinh
dé xuit cho két qua la tich cuc. Thyuc té, dbi vai nhirng loai cau nay, cau chira
nhiéu khia canh thi chuong trinh rat kho dé tim thiy tinh tir phu hop, do ching
t6i dé xudt chi xét mot doan cua cau d6 duoc chia cit bai tir “or”, ¢ thé dan
t6i sai 1éch khi khong chon dung doan chinh cta cu va déy ciing 13 nhiing van
dé ctia chuong trinh gip su nhap nhing khi danh gia nhitng loai cdu phtrc tap,
diéu nay dan t6i su sai 1éch khi danh gia cau va hién thuc két qua.
Ngoai ra, dé kiém tra va so sanh danh gia véi cac mo hinh khac chung t6i cling
chon tép dir liéu vé may tinh khoang 100 cau binh luan [31] véi mé hinh co sé sir dung
hai giai thuat SVM va Naive Bayes két qua hién thi nhu sau:

Bang 4.2: Bang danh gia két qua so sanh véi mé hinh co s (don vi: binh luén)

Stt Mb hinh Két qua dé chinh xac
1 Mo hinh co s& 79%
2 M6 hinh dé xuét 86%

Nhin vao bang danh gia két qua so sanh khi sir dung giai thuat toan SVM va
Naive Bayes voi mo hinh dé xuét cta chung t6i gdm hai giai thuat toan SVM va Naive
Bayes va 10 quy tic cua Bing Liu cho thiy mé hinh dé xut ciia chiing toi dat két qua
t6t hon so voi mo hinh co s6.

a) Vé wu diém ciia mé hinh ap dung:

+ Xay dyng dugc moé hinh don gian, than thién, rd rang va khong phuc tap cho
nguoi dung.

+ Xac dinh danh gia dugc mot s6 loai cau nhu: phu dinh, khéng dinh, so sanh.

b) Vé nhuoc diém ciia md hinh ap dung:
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+ Viéc phai nhap chu thé dbi v6i cau so sanh 1a mat thoi gian cho ngudi sir
dung.

+ Chuong trinh méi dung lai ¢ nhitng ciu don gian nhu cau phu dinh, khing
dinh, ddi v6i cau so sanh mai dung lai ¢ hai loai cau so sanh la so sanh hon va so sanh
bang.

+ Vén tir vung con han ché nén chuong trinh c6 thé bt gip nhung két qua chua
chuan xac.
C) Mo ta chwong trinh rng dung.

Nhu ta di dé cap & trén, nguoi sir dung ludn quan tim dén cic quan diém danh
gia vé san phém thuong mai, ma vAn dé 13 xem ho mudn biét duoc san phém ma ho
guan tdm 1a nhu thé nao thong qua c&c binh luan trén cic trang mang xi hoi, dé tir do
ngudi ding cd nhimg lua chon hop 1y, con nha cung cdp c6 thé dwa vao do dé co
nhiing quyét dinh chinh xac.

Vi vay, dé ngudi dung co6 thé sir dung cling nhu ngudi nghién ctru c6 thé kiém
thir nhitng giai thuat ma chung téi da néu ¢ trén, do do ching téi xay dung mét chuong

trinh demo nho. Chuong trinh nay dugc phat trién trén ngodn ngir java.

' R

() = | B |-

Type a sentence to tag:

gling,
Subject1 | {2'] |
Subject2 | @ |
Run sentence |
Result

®

INE

Hinh 4.4: Giao dién chinh cta chuong trinh chinh
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Pé thyc thi chuong trinh nguoi ding cin nhap vao ving khung vong tron s6 1 &
trén tirc phan khung phia dudi “Type a sentence to tag” mot cau binh luan bat ky bang
tiéng Anh. Hai hang ngang “Subject 1” va “Subject 2” tuong Gng vung sd 2 va 3 Ia
ngudi ding nhap cha thé néu can thiét hodc khong, néu khong quan tam dén chu thé 1a
gi. Va cudi cung, click vao “Run sentence” dé chay chuong trinh va hién thi két qua &
ving s 4. Sau day 13 mot sb giao dién thé hién ciu binh luan bang tiéng Anh.

~ Cau khang dinh

Type a sentence to tag:
Dell is the best

-

| |
Subject1 | |

Subject2 | |

| Run sentence

Result

Positive

TIne

Hinh 4.5: Két qua cau don tich cuc (Positive).
- Cau phu dinh
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S
Type a sentence to tag:
Dell is not good
]
Subject1 | |
Subject2 | |
Run sentence
Result
Megative |~ |
Hinh 4.6: Két qua cau don tiéu cuc (Negative).
- Céau so sénh
i - - B s T g‘
£ — - B
Type a sentence to tag:

Dell is more beautiful than Acer.

Subject1  |Dell
Subject2  |Acer |
Run sentence
Result

Dell:Positive Acer:MNegative

Hinh 4.7: Két qua cau so sanh hon.
D6i voi loai cau so sanh ngudi ding can nhap hai chu thé dé thyc thi chuong

trinh, trong truong hop ngudi dung khong nhap, nhap sai hay nhap mot chu thé nao do
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thi chuwong trinh khong hién thi két qua ma hién thi thong bao. Sau dy 1a mot s6 mod
hinh khong hién thi két qua.

-

L%

- -

- w e
Type a sentence to tag:

:.IEIQ

Dell has a processor faster than samsung

Subject1 |

|
Subject2 |

Run sentence

Result Please check again

TINE

Hinh 4.8: L3i khong nhap chu thé hodc nhép thiéu chu thé.
_

== g
Type a sentence to tag:

Dell has a processor faster than Samsung

Subject1  |Dell

| |
Subject2  [Vietnam

Run sentence
Result

Input errorly, Please check again

TINE

Hinh 4.9: Ldi nhap chu thé khong dung.
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T e

Type a sentence to tag:

Dell has a processor faster than Samsung

Subject1  |Dell

Subject2  [than

Run sentence

Result Data is not exist, Please check again

TINE

Hinh 4.10: L8i nhap chu thé khong dung (tiép).

Dé hiéu rd hon chung t6i xay dung bang két qua caa 10 cau binh luan don gian

nhu sau:

Bang 4.3: Bang két qua phan 16p cac cau binh ludn (don vi: binh ludn)

Két qua hién thi danh gia ding theo

Sit Céu binh luan bit ky bang tiéng Mo hinh da xudt Con
Anh nguoi
Positive | Negative Neutral | Yes | No

1 |It's good X d

2 | It'sbad X d

3 | It'ssoso X d

4 | Dell is as bad as Samsung (Dell, Hp)x d

5 | Dell is more beautiful than Acer x(Dell) X(Acer) d
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6 | Dell is good but I don't like it X d
7 | Hp is better than Dell X(Hp) x(Dell) d
8 | Dell has a processor faster than Hp X(Desll) X(Hp) d
9 | Dell has a battery faster than Hp X(Hp) x(Dell) d
10 |It’s good and I love them X d

Chung t6i xét 10 cau binh luan khac nhau va két qua nhan dugc twong tng l1a x
(chu thé twong (mg) hodc x. V&i x co thé 1a “Positive”, “Negative” va “Neutral” theo
bang phan tich trén. Ngoai ra, ching toi ciing x4y dung thém hai cot dé con ngudi c6
thé danh gia, so sanh, ddi chiéu véi két qua cua chinh hg vé1 mod hinh dé xuét cua
chidng t6i, trong d6 két qua danh gia “Yes” 1a dung va “No” 1a khong ding, dugc danh
dau “d”.
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CHUONG 5

KET LUAN VA HUONG PHAT TRIEN
5.1 Kétluin

Chung t61 da xay dung dugc mo hinh va giai thuat danh gia dugc mot s6 cau
don gian nhu cau don, cau so sanh va cau ghép la dang tin cay.

Luan van da xay dung dugc mé hinh danh gia ty dong vé khai théc quan diém
v6i giao dién than thi¢én, rd rang va cac chic nang giup nguoi st dung thao tac thuan
tién.

Ngoai ra, chung t6i da nghién ctru cic cong trinh lién quan dé giai quyét bai
todn phan tich muc do tinh cam thé hién trong cau nhan xét, y kién.

5.2 Hwéng phat trién

Hé thdng cua ching t6i chu yéu tip trung vao xac dinh cac y kién danh gia cua
khéch hang cha yéu 1a v& may tinh, ddy 12 mit hang pho bién hién nay. Trong tuong lai
néu c6 didu kién ching toi s& md rong hon, voi nhidu chi dé khac nhau trén mang xa
hoi.

Hé théng cua chung t61 modi chi xac dinh duoc mét sb loai cau co don gian nhu
phu dinh, khang dinh, so sanh. Trong twong lai chung t6i mudn mé rong thém céc loai
ciu phtc tap hon trong tiéng Anh.

Ngoai ra mé hinh ontology trong qua trinh nghién ctru méi dung lai & mirc lam
quen, bi giéi han boi pham vi san pham, mot huéng phat trién d6 1a bo sung thém vao
ontology cac tri thitc ciia cac san pham nhu dién thoai, sach, quan 4o,... va day ciing la

van dé chung t6i s& nghién ctru tiép trong twong lai khong xa.



58

TAI LIEU THAM KHAO

[1]. Feldman, R. - Techniques and Applications for Sentiment Analysis. In
Communications of the ACM, pp.82-89, 2013.

[2]. Huifeng Tang, Songbo Tan, Xueqi Cheng, A survey on sentiment detection of
reviews, Journal Expert Systems with Applications: An International Journal
archive, pp.10760- 10773, 2009.

[3]. Peter Turney, Thumbs up or thumbs down, semantic orientation applied to
unsupervised classification of reviews, Proc. of the 40th ACL, pp.417-424, 2002.
[4]. B. Pang, L. Lee Thumbs up Sentiment classification using machine learning
techniques, pp.1-8, 2002.

[5]. Kushal Dave, Steve Lawrence, and DavidM. Pennock, Mining the peanut gallery
Opinion extraction and semantic classification of product reviews, In Proceedings of
WWW, pp. 519-528, 2003.

[6]. Taboada, M., Caroline A, & Kimberly V, Creating semantic orientation
Dictionaries, in Proceedings of 5th international conference on language resources
and evaluation, Italy, 2006.

[7]. Beineke, P.Hastie, T.Vaithyanathan, & S. The sentimental factor: Improving
review classification via human-provided information. In Proceedings of the, 42nd
ACL conference, 2004.

[8]. Shotaro Matsumoto, Hiroya Takamura, Manabu Okumura, Sentiment
Classification Using Word Sub-sequences and Dependency Sub-trees, pp.301-311,
2005.

[9]. Thorsten Joachims. Making large-scale SVM learning practical. In Bernhard
Scholkopf and Alexander Smola, editors, Advances in Kernel Methods Support
Vector Learning, pp.44-56, 1999.

[10]. Corinna Cortes, Vladimir Vapnik, Support-Vector Networks, Machine
Learning, pp.273-297, 1995.



59

[11]. Kim S. and Eduard H. - Crystal: Analyzing Predictive Opinions on the Web. In
Joint Conference on Empirical Methods in Natural Language Processing and
Computational Natural Language Learning, pp.1056-1064, 2007.

[12]. Hu, M. and Liu, B. - Mining and Summarizing Customer Reviews. In
Proceedings of 10th ACM SIGKDD International Conference on Knowledge
Discovery and Data Mining, pp.166-177, 2004.

[13]. Hu, M. and Liu, B. - Mining Opinion Features in Customer Reviews. In
Proceedings of 19th National Conference on Artificial Intelligence, pp.755-761, 2004.
[14]. Alexander O. - Sentiment Mining for Natural Language Documents. In
COMP3006 PROJECT REPORT, Computer Science Research Project, Department of
Computer Science Australian National University, 2009.

[15]. Casey W., Navendu G. and Shlomo A. - Using Appraisal Groups for Sentiment
Analysis. In Proceedings of the 14th ACM International Conference on Information
and Knowledge Management, pp.625-631, 2005.

[16]. Ramanathan, N. Bing, L. and Alok, C. - Sentiment Analysis of Conditional
Sentences. In Proceedings of 2009 Conference on Empirical Methods in Natural
Language Processing, pp.180-189, 2009.

[17]. Khin, S. - Ontology Based Combined Approach for Sentiment Classification. In
Proceedings of 3th International Conference on Communications and Information
Technology, pp.112-115, 20009.

[18]. Ginsca L., et al. - Sentimatrix — Multilingual Sentiment Analysis Service. In
Proceedings of 2nd Workshop on Computational Approaches to Subjectivity and
Sentiment Analysis, ACL pp.189-195, 2011.

[19]. Ashish S., Vikram G., Denzil C. and Anirban M. - Generating Domain-Specific
Ontology from Common-Sense Semantic Network for Target-Specific Sentiment
Analysis. In Proceedings of 5th International Conference of the Global WordNet
Association, 2010.



60

[20]http://www.oracle.com/technetwork/database/enterprise-edition/index-098492.html
[20]http://visp.vietlp.org:8080/demo/?page=seq_pos_chunk

[22]. AurélienBossard, Michel Généreux and ThierryPoibeau. CBSEAS, a
Summarization System Integration of Opinion Mining Techniques to Summarize
Blogs, 2008.

[23]. Sushant Kumar and Diptesh Chatterjee. Statistical Model for Opinion

Summarization, 2008.

[24]. Jack G. Conrad, Jochen L. Leidner, Frank Schilder, Ravi Kondadadi. Querybased
Opinion Summarizationfor Legal Blog Entries, 2008.

[25]. Cortes, C. and Vapnik, V. - Support-Vector Networks. In Journal Machine
Learning, pp.273-297, 1995.

[26] Tran Thi Ngoc Thao, Nguyén Ngoc Kim Lién, Ngoé Minh Vuong - Phan Tich Y
Kién Cua Nhan Xét Tiéng Anh Dya Trén Phuong Phap Hoc May, pp.1-13, 2014.

[27] Walaa Medhata, Ahmed Hassan, Hoda Korashy - Sentiment analysis algorithms
and applications: A survey. Ain Shams Engineering Journal, pp.1-21, 2014.

[28] G.Vinodhini, RM.Chandrasekaran - Sentiment Analysis and Opinion Mining: A
Survey. International Journal of Advanced Research in Computer Science and
Software Engineering Volume 2, Issue 6, pp.1-11, 2012.

[29] C. Fellbaum, ed., Wordnet: An Electronic Lexical Database. MIT Press, 1998.
[30]. C. P. Cheng, G. T. Lau, J. Pan and K. H. Law. Domain-Specific

Ontology Mapping by Corpus-Based Semantic Similarity. Proceedings of

2008 NSF CMM I Engineering Research and Innovation Conference, pp.7-10, 2008.

[31] https://www.cs.uic.edu/~liub/FBS/sentiment-analysis.html#datasets

[32] https://bayesian.org/bayes

[33] Bing Liu. Chapter 5. Sentiment Analysis and Opinion Mining. Morgan &
Claypool Publishers, 2012.


http://vlsp.vietlp.org:8080/demo/?page=seg_pos_chunk
https://www.cs.uic.edu/~liub/FBS/sentiment-analysis.html#datasets
https://bayesian.org/bayes

