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LOI CAM ON

Trudc tién, em xin gui 10i cam on chan thanh va biét on sau sac nhat
t6i C6 Nguyén Thi Xuan Huong, Truong Dai hoc Dan lap Hai Phong da
chi bao va huéng dan tan tinh cho em trong sudt qua trinh tim hiéu va thuc
hién khoa luan nay.

Em xin chan thanh cam on c4c Thay, Co trong Khoa Coéng nghé
Thong tin da tan tinh giang day va truyén cho em nhitng kién thicc quy bau
cho em trong sudt qué trinh hoc tap va 1am luan van tét nghiép.

Em xin chan thanh cam on t6i cac Thay, Co va cac Can bd, Nhan vién
cua truong Pai hoc Dan Lap Hai Phong da tao cho em nhiing diéu kién
thuan loi dé hoc tap va nghién cau.

Cubi ciung em mudn gui 10i cam on t6i gia dinh va ban bé nhiing
nguoi than yéu da ludn bén canh dong vién trong suét qua trinh hoc tap va
lam khéa luan tt nghiép.

Mic du em da rat ¢ gang hoan thanh luan van trong pham vi va kha
nang cho phép nhung chic chan s& khéng tranh khoi nhitng thiéu sot. Em
kinh mong nhan duwoc sy cam théng va tan tinh chi bao, gop y cua quy
Thay C6 va cac ban.

Em xin chan thanh cam on!
Hai Phong, ngay 08 thang 07 nam 2016

Sinh vién

Nguyén Tién Diing
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LOI NOI DAU

Cong dong nguoi dung Internet ngdy cang phat trién phong phi véi
nhiéu hinh thtrc két ndi, chia sé da dang nhu cac dién dan, trang tin tic,
trang thuong mai, mang xi hoi nhu facebook, twitter... Sy phét trién nay
kéo theo mot hinh thirc méi trong trao doi thong tin, d6 1a viéc cong dong
mang tang cuong chia s¢ cdm nghi, nhan xét, danh gi4, néi chung la quan
diém ctia mdi nguoi doi véi cac van dé, su kién xa hoi, kinh té, chinh tri

hay kinh nghiém vé mot san phém, dich vu ma minh tung st dung.

Céc thong tin thé hién danh gia, quan diém, nhan xét cua ngudi dung
ddi véi cac san phém, dich vu trén mang dang tr¢ nén rat hitu ich va co y
nghia quan trong d6i v6i nguoi ding méi, cling nhu d6i véi cac nha san
XUAt, cung cép dich vu. Trudce d6, mot nguoi dung khi mubn mua mot san
pham hay sir dung dich vu nao d6 thuong c6 xu hudng tim hiéu théng tin
qua nhitng ngudi xung quanh. Nhung véi sy phat trién cua Internet nhu
hién nay, ho lai thuong tim hiéu thdng tin qua mang. Vi du:

- Mot ngudi trude khi mua mot chiéc dién thoai di dong s€ 1én mang
tim hiéu binh luan (khen, ché) ctia nhimg ngudi da str dung chiéc dién thoai
nay, hay xem xu huéng moi ngudi cong dong hay sir dung loai san pham
nao. Mot nguoi di du lich sé chon khach san co cac tiéu chi quan tdm dugc
cong dong danh gia tich cyc.

- Cac thong tin dugc chia sé va thao luan thong quan mang xa hoi
thugc rat nhiéu cha dé trong cac linh vuc kinh té, chinh tri, x& hoi. Tir d6
hinh thanh nén xu huéng, quan diém cua cong ddng ddi vai viéc danh gia
mot van dé, hay mot san pham, dich vu nao d6. Cac quan diém, xu hudng
nay sé cd tac dong manh mé dén dinh hudng, quan diém cia ngudi ding
khéc.

Mt khac, ddi v6i cac nha san xuat, cac nha cung cap dich vu dé tim
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hiéu cac danh gia cia ngudi ding vé san pham va dich vu cia minh, thay vi
phai ldy phiéu diéu tra cho san pham mat cach thu cong, ho ¢ thé thu thap
cac thong tin théng ké quan diém, xu hudng nguoi ding théng qua cac
trang mang. Tur d6 s& gilp c4c nha san xuat, cac nha cung cap dich vu
hoach dinh cac chinh sach can thiét d¢é phat trién san pham va dap tng phu
hop nhu cau cua thi trudng.

Dé c6 thé khai thac dugc cac théng tin quan diém cua ngudi dung,
viéc tim Kiém, trich cac thong tin ¢ lién quan dén cac san pham, dich vu
c¢6 y nghia quan trong phuc vu cho hé théng xu 1y, danh gia cac quan diém
vé san pham dich vu ma nguoi dung hay nha san xuat quan tam.

Vi viéc mo rong nhanh chong caa thuong mai dién tir trong vong 15
nam qua, cac san pham duoc ban ngay cang nhiéu hon trén cac trang Web
va ngay cang c6 nhiéu ngudi dung dang mua san pham truc tuyén. Bé nang
cao kinh nghiém mua sam cua khéach hang, cac trang Web cho phép khach
hang cua ho dé viét nhan xét vé san pham ma ho da mua. Mot sé san pham
pho bién c6 thé nhan duoc hang tram, hang ngan y kién khac nhau. Tir
quan diém cia thuong mai dién t, viéc tiép nhan thong tin phan hoi cua
ngudi dung cd thé cai thién chién luoc va phét trién cac san pham cho cac
doanh nghiép. Vay 1am thé nao dé biét duoc san pham nao duoc danh gia
tét, cac tinh ning (dic trung) cta san phiam nao dang dugc ngudi dung
quan tdm nhiéu hon va mang yéu t6 séng con cho san pham?

Pi c6 cac tiép can khac nhau sir dung cac phuong phap khai pha quan
diém dé xép thir hang cho céc san pham. Viéc xép hang timg dic trung cu
thé bang nhitng biéu hién cu thé cho dic trung d6 cua san pham roi két hop
cac xép hang cho timg dic trung s& cho ching ta xép hang caa san pham
d6. Cac tha hang cia dic trung c6 thé duoc sir dung dé xac dinh anh
huong cia mot dic trung trén bang xép hang tong thé.

Ciing vi 1y do d6, trong d6 an ndy, em nghién ctu vé phuong phap
trich va sap xép cac dic trung ctia san pham, tir d6 c6 dwa ra thir hang cua
ting san pham trong bai toan xép hang san pham.
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Noi dung d6 &n bao gom 3 chuong

Chuwong 1: Gidi thidu vé bai toan phan tich quan diém
Chuwong 2: Mt s6 phwong phdp trich va sap xép déc trung
Chuwong 3: Di lidu thuc nghiém va két qud

Cubi cung 14 phan két luan
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CHUONG 1 : TONG QUAN VE PHAN TIiCH
QUAN PIEM - PHAN TiCH CAM XUC

1.1. Swkién (Facts) va quan diém (Opinions)
Théng tin dang vin ban co thé chia thanh 2 loai chinh:

e Su kién: 1a nhitng biéu hién khéach quan vé cac thuc thé, cac
su kién va cac thudc tinh cua ching.

Vi duy vé cau chira thong tin khach quan:
“Chiéc dién thogi nay c6 mau xanh”

e Quan diém: 1a nhitng biéu hién chu quan mé ta tinh cam,
danh gia hay cam xdc caa con nguoi dbi véi cac thyc thé,
su kién va thudc tinh ctia chung: thé hién dang tich cuc, ti€u
cuc hay trung 1ap.

Vi du cu thé hién quan diém:

“Chiéc dién thogi nay rdat muot”

Nhitng thong tin nhan xét gop y hay nhitng théng tin chu quan chtra
quan diém da ludn ludn 1a mot phan quan trong trong viéc cung cap thong
tin cho qua trinh ra quyét dinh cua hau hét ching ta. Trude khi Internet trd
1én phd bién, ching ta thudng yéu cau ban bé hay nguoi than gidi thiéu mot
tho co khi tu dong hodc yéu cau tai lieu tham khao lién quan dén xin viéc
tir cac déng nghiép, hoic tu van tiéu dung. Ngay nay, Internet va Web da
gitip cho ching ta co thé d& dang tiép can cac y kién va kinh nghiém cua
nhitng ngudi khac ma khong nhat thiét phai la nhitng nguoi quen biét ca
nhan, khong phai 1a cic nha phé binh chuyén nghiép ndi tiéng, nhing
nguoi ma chung ta chua bao gio nghe noi toi trong khong gian rong lon. Va
nguoc lai, ngay cang nhiéu va nhiéu hon nira nhiing nguoi sin sang cung
cap cac y kién ctia minh cho nhitng ngudi khac qua Internet.

Theo hai cuoc khao sat cia hon 2000 ngudi My trusng thanh moi:
81% nguoi dung Internet (hoac 60% nguoi My) da thuc hién nghién ctru
truc tuyén vé mot san pham it nhat mot 1an; 20% (15% cua tat ca cac nguoi
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MY¥) 1am nhu vay trong mot ngay. Trong sé cac doc gia danh gia truc tuyén
cua nha hang, khach san, va cac dich vu khac nhau (vi du nhu, cac co quan
du lich hodc bac si), gitta 73% va 87% bao cdo danh gia da c6 mot anh
huong dang ké mua hang caa ho. Ngudi tiéu dung san sang tra tir 20% dén
99% mot muc duoc danh gia 5 sao cao hon so v&i mot muc danh gia 4 sao,
32% da cung cAp mot danh gia vé mot san pham, dich vu théng qua mot hé
thdng xép hang truc tuyén, trong d6 c6 18% cua cong dan truc tuyén cao
cap, co dang mot binh luan truc tuyén hosc xem xét vé mot san pham hay
dich vu.

Théng ké nhanh chi ra rang viéc tiéu thy hang héa va dich vu khdng
phai 1a dong co duy nhat khi nguoi dung tim kiém hodc thé hién y kién truc
tuyén. Su can thiét ciia nhiing thong tin chinh tri cling 1a mot yéu té quan
trong. Vi du, trong mot cudc khao sat hon 2500 ngudi My trudng thanh,
Rainie va Horrigan nghién ctru c¢o6 31% nguoi My - trén 60 triéu nguoi -
2006 nguoi dung Internet van dong tranh cur, 1a nhitng nguoi thu thap thong
tin vé& cudc bau cir nim 2006 truc tuyén va trao d6i nhan xét thong qua
email. Trong s6 nay:

* 28% néi rang nguyén nhan chinh cho cac hoat dong truc tuyén nay
dé thu nhan dugc quan diém tir bén trong cong ddng cua ho, va 34% cho
biét mot 1y do chinh 12 dé nhan duoc quan diém tir bén ngodi cong dong
cua ho.

* 27% da xem danh gi tryc tuyén cho sy tan thanh hoic xép hang cua
C4c t6 churc bén ngoai.

« 28% cho biét rang hau hét cac trang web ma ho st dung dé chia sé
quan diém, nhung 29% néi rang phan 1én céc trang web ma ho sir dung
thach thirc quan diém cua ho, chi ra rang nhiéu nguoi khong chi don gian la

tim kiém dé x4c nhan cac quan diém c6 trudc cua ho.
« 8% dang binh luan tryc tuyén binh luan chinh tri riéng cuaa ho.

Dbi voi nguoi dung tim kiém su tin cdy trong nhitng 161 khuyén va tu
van truc tuyén quan tdm dén viéc xay dung mot hé thdng méi dé xu 1y tryc

tiép cac quan diém trudc tién la phan loai chung. Theo Horrigan thng ké
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rang trong khi da s nguoi st dung internet cia My cho rang kinh nghiém
tich cyc trong nghién ciru san pham truc tuyén, 58% cho rang thong tin truc
tuyén 1a thiéu, kho tim, khé hiéu va hodc qua nhiéu. Vi vy, nhu cau c6 mot

hé thdng dé hd tro nguoi tiéu dung tim kiém thong tin 1a rat can thiét.

Cac nha cung cp san pham ngay cang chi y hon dén sy quan tam ma
ngudi dung ca nhan thé hién trong cac nhan xét truc tuyén vé san pham va

dich vu, va sy anh huong nhu xu thé sir dung.

Véi sy bung nd cua nén tang Web 2. 0 nhu cac blog, dién dan thao
luan, peer-to-peer mang, va cac loai khac nhau cia cac mang xa hoi...

« Thong ké cua Facebook: ¢ hon 500 triéu ngudi ding & trang thai
hoat dong (active) mdi nguoi ¢6 trung binh 130 ban (friends), trao d6i qua
lai trén 900 triéu doi tuong.

* Twitter (5/2011): ¢6 hon 200 triéu nguoi dung. Mot ngay c6 hon 300
nghin tai khoan moi, trung binh hon 190 triéu tin nhan, xi 1y trung binh
khoang 1,6 ty cau hoi

« O Viét Nam: cac mang xa hoi zing.vn, go.vn ... thu hit dugc dong
dao nguoi dung tham gia.

Mot luong dong dao nguoi dung gia ting chua ting cd va co quyén
chia s¢ kinh nghiém va nhan xét cua riéng ho vé bat ky san pham hodc dich
vu, la tich cuc hay tiéu cuc. Khi cac cong ty I6n dang ngay cang nhan ra,
nhitng tiéng ndi cua nguoi tieu ding c6 thé van dung rat Ion anh huéng
trong viéc hinh thanh nhan xét cua nguoi tiéu dung khac, cudi cing dé
trung thanh véi thuong hiéu caa ho, ho quyét dinh mua, va van dong cho
chinh thwong hiéu cua ho... Cong ty c6 thé dap (ng véi nhiing hiéu biét
ctia ngudi tiéu ding ma ho tao ra théng qua diéu khién phuong tién truyén
thong xa hoi va phan tich cac thong diép maketing cua ho, dinh vi thuong
hiéu, phat trién san pham va cac hoat dong phu hop khac.

Tuy nhién, cac nha phan tich nganh céng nghiép luu y rang viéc tan
dung cac phuong tién truyén théng méi cho muc dich theo doi hinh anh san

pham doi hoi can phai co cong nghé mai.
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Cac nha tiép thi ludn ludn can giam sat cac phuong tién truyén thong
cho thong tin lién quan dén thuong hiéu cua minh - cho du dé 1a d6i voi céc
hoat dong quan hé cong chung, vi pham gian lan, hoac tinh bao canh tranh.
Nhung phan manh cic phuong tién truyén thong va thay doi hanh vi cua
nguoi tiéu dung di loai trr cac phuong phap giam sat truyén théng.
Technorati uéc tinh rang 75.000 blog méi dugc tao ra méi ngay, clng Véi
1, 2 triéu bai viét mdi ngay, trong d6 c6 nhiéu nhan xét nguoi tiéu ding
thao luan vé san pham va dich vu.

Vi vay, khéng chi co ¢4 nhan, ma cac cong ty, cac to chirc déu quan
tdm dén mot hé thdng c6 kha ning ty dong phén tich quan diém cua nguoi
tiéu dung.

1.2 Lich st cia phén tich cam xic va Khai thac quan diém

Linh vuc phan tich cam xuc (sentiment analysis) hay khai thac quan
diém (opinion mining) gan day da thu hat duoc su quan tam rong réi cua
cac nha nghién ciru. Nam 2001 bét dau danh déu su lan rong nhan thic vé
cac van dé nghién ctru va co hoi nang cao phan tich tinh cam va khai thac

quan diém.
Céc nhan t duoc nghién cau gom:

Su gia tang cua cac phuong phap hoc may, xu ly ngén ngit tu nhién
va khdi phuc thong tin.

Su san c6 cua cac tap dir liéu dao tao cho cac thuat toan hoc may, su
phat trién cua Internet, cu thé 1a su phét trién caa tap hop cac trang Web thu
thap cac y kién va quan diém.

Thuc hién nhiing thach thuc tri tug, thuong mai va cac ung dung
thong minh trong linh vyc nay.

Thuat ngit khai thac quan diém (Dave et al. 2003) la cac cdng cu khai
thac quan diém s& xir ly mot tap hop cac két qua tim kiém cho mot dbi
twong nhat dinh, sinh ra mot danh séch cac thudc tinh san pham (chat
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luong, ddc trung, vv...) va cac quan diém tong hop vé ching (kém, binh
thuong, tot).

“Phan tich quan diém” 1a cum tir song song cua “khai thac quan
diém” & nhiing khia canh nhat dinh (Das va Chen Tong, 2001). “Phan tich
quan diém” va “khai thac quan diém” biéu thj cing mét linh vuc nghién
cuu.

Hai tiép cdn chinh trong phéin tich quan diém: sentiment
classification va opinion extraction.

e Sentiment classification: khai thac cac ky thuat dé phan loai
cac van ban hoic théng qua tiép can semantic/sentiment nhu
postive, negative [Dave et al., 2003; Pang and Lee, 2004;
Turney, 2002, etc.].

e Opinion extraction: trich rat cac quan diém bao gém céc
thdng tin vé cac nhan t6 hudng ngir nghia trong dang cdu trac
tr van ban khong c6 cdu tric, dang dugc cong ddng nghién
ctu quan tam. [Hu and Liu, 2004; Kanayama and Nasukawa,
2004; Popescu and Etzioni, 2005, etc.].

1.3.  Khai thac quan diém - su triru twong hoa

1.3.1. Cac thanh phin co ban cia quan diém:

Quan diém cua mot nguoi dung vé mot déi tuong co thé duoc thé hién
bang céc thanh phan sau:

- Opinion holder: ca nhan, hoac t6 chic nam gitr quan di€ém vé doi

tuong
- Object: dbi twong chira quan diém dugc thé hién.

- Opinion: nhan x¢ét, thai do, danh gia vé d6i tugng tir opinion holder.
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1.3.2. Biéu dién ctia dbi twong (Object)/ thwc thé (entity):

Chuing ta c6 thé biéu dién théng tin caa ddi twong hay thuc thé dugc

danh gia, nhan xét nhu sau:

- Pbi twong O la: san pham, nguoi, su kién, t6 chire hodc chu dé.

- Biéu dién O: Hé thong phan cip, O: 1a nut gbc, mdi nut 1a mot
thanh phan (component) va duoc két hop voi tap cac thudc tinh
(attributes) cua no

- Mot quan diém c6 thé dugc thé hién trong mot nut hodc thudc
tinh cua nut.

- Sur dung cac dic trung (features) thay cho cac thanh phan va

thudc tinh.

Vi dy: biéu dién cho mét thyc thé 1a may anh Cannon S500:

battery ){battery_life, size, ... }

1.3.3. M6 hinh ctia mot binh luin cho déi twong:

Mot nhan xét, danh gia caa ngudi dung cho ddi tugng O c6 thé duoc
thé hién qua mé hinh sau:

- Mot dbi twong O dwoc biéu dién bing mot tip hiru han cac
dic trung: F ={f1, 12, ..., fn}.

e Moi dic trung f; trong F 1a mot tap hiru han cac tir hodc cum tir
Wi (cac tir dong nghia — Synonyms)

e (o tap cac tir dong nghia twong tmg: W ={W1, W2, ..., Wn}
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- Mo hinh cua mjt quan diém: Mot opinion holder j nhin xét

mdt tip cac dic trung Sj c F cia dbi twong O
® Moi dic trung fi € Sj1a nhan xét cua j
+ Chon mét tr hodc cum tur tir Wy dé mé ta dic trung

+ Thé hién quan diém la tich cuc, ti€u cuc, hodc trung lap

trong fy.
Mot quan diém la b 5 thanh phin(quintuple)
(0, fik, SOiji, hi, ty),
e 0jla mot d6i tugng dich
e fy la mot dic trung cua dbi twong 0.

® SO 1a gia tri quan diém cta ngudi nhan xét h; trong dic trung
fi cia doi tugng 0; 0 thoi gian 1. SOy 1a +ve, -ve, or neu, hoic

cac sap xép khac.
¢ h; la mot opinion holder.
e t1a thoi gian quan diém duoc dua ra.

1.4. Mot s6 nghién ciru trong phén tich quan diém
Gan day, khai thac quan diém di tro thanh chu dé néng gitra cac nha
nghién ciu xtr Iy ngdn ngir tu nhién va trich chon thong tin. C6 khéa nhiéu
cac bai bao dwgc xuat ban va nhitng ung dung khac nhau c6 su dung hé
théng danh gia quan diém duoc phat trién va dua vao trong hoat dong
thuong mai. Cac tiép can chu yéu véi bai toan nay la:
v' Phdn 16p quan diém thong qua viéc xdc dinh tir, cum tir chi quan
diém
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v’ Xdc dinh quan diém vdi cdc thé hién trong tung thudc tinh cua doi

twong can tim kiém quan diém.
v’ Trich céc théng tin chita quan diém

v’ Tém tdt quan diém

1.4.1. Xac dinh cum tir, quan diém

Nhitng tr, cum tir chi quan diém la nhiing tir ngir duoc s dung dé
dién ta cam xuc, y kién nguoi viét, nhitng quan diém chu quan d6 dya trén
nhitng van dé ma anh ta hay c6 ta dang tranh luan. Viéc r(t ra nhing ti,
cum tir chi quan diém 1a giai doan dau tién trong hé théng danh gia quan
diém, vi nhitng tir, cum tir ndy la nhiing chia khoa cho cong viéc nhan biét
va phéan loai tai liéu sau do.

Ung dung dya trén hé thong danh gia quan diém hién nay tap trung
vao c4c tir chi ndi dung cau: danh tir, dong tir, tinh tir va phd tir. Phan 16n
cong viéc str dung tur loai dé rat chiing ra (Hu va Liu, 2004 , Turney, 2002).
Viéc gan nhan tir loai cling duoc sir dung trong cong viéc nay, diéu nay co
thé gilp cho viéc nhan biét xu huéng quan diém trong giai doan tiép theo.
Nhimg ki thuat phéan tich ngbn ngit tu nhién khac nhu xo6a: stopwords,
stemming ciing duoc sir dung trong giai doan tién xur Iy dé rat ra tir, cum tur
chi quan diém

St dung tinh tir va pho tir

Nhitng hé théng hién tai dung dé nhan biét nhiing tr chi quan diém
hay xu huéng quan diém tap trung chi yéu vao céc tinh tir va pho tir vi
chang dwoc xem la su biéu 16 rd rang nhat cua tinh chu quan (
Hatzivassiloglou and McKeown, 1997, Wiebe and Bruce, 1999 ).

Hu va Liu (2004) &p dung viéc gan nhén tur loai va ki thuat xu ly ngbn
ngit tu nhién nham rat ra nhiing tinh tir ciing nhu nhiing tr chi quan diém.
Phuong phap cta ho dua vao viéc phan loai dua trén du hiéu quan diém vé

san pham:

= Pinh nghia mot cAu ma chira mot hay nhiéu dau hiéu san pham va tur
chi quan diém duoc xem 1a mot cau chi quan diém.
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= V&i mdi cau trong dit liéu chi quan diém, rit ra tat ca nhitng tinh tur
duogc coi 1a nhing tir chi quan diém.

= Két qua thuc nghiém viéc rut ra nhitng cau danh gia quan diém c6 4o
chinh xac (precision) khoang 64.2% va recall 1a 69.3%.

= Sir dung WordNet (Fellbaum, 1998) dé xac dinh cac tinh tir duoc rut
ra mang chiéu hudng tich cuc (positive) hay tiéu cuc (negative).

Trong WordNet, céc tinh tir dugc té chire thanh cac cum tir ludng cuc,
nira cum thir hai phan dau 13 tir trai nghia cua cum tha nhat. Mai nia cum
1a phan dau cua tap tir ddng nghia chinh, tiép theo 14 tap tir dong nghia kém
theo, dai dién cho nglr nghia twong tu nhu nhitng tinh tir quan trong. Nguoc
véi cach tiép can dua trén tir dién, ho sir dung dinh hudng quan diém cua
nhitng tir d6ng nghia va tir trai nghia dé dy doan dinh huéng cia cac tinh
tir. Ho bat dau voi mot danh sach khoi dau gom 30 tinh tir thong dung duoc
chon thi cong (bang tay). Sau d6 str dung WordNet dé du doan dinh hudng
cua tat ca céc tinh tir trong danh séch tir quan diém duoc rut ra bang céch
tim kiém qua cum ludng cuc dé tim ra liéu cc tir dong nghia hay trai nghia
c6 trong danh sach khai dau hay khong. Khi dinh huéng cua tinh tir dugc
du doan, nd s& dugc bd sung vao danh séch khai dau va cé thé duoc st
dung dé xac dinh dinh huéng cia céc tinh tir khac. Trong phuong phap nay,
danh séch khoi dau s& dan tang 1én khi sy dinh huéng cua cac tinh tir dugc
nhan dang, va khi n6 ngimg gia ting, tic qui md cua danh sach khoi dau
tring véi qui md cua danh séch tir chi quan diém, thi tat ca dinh hudéng cua
cac tinh tir dd duoc nhan biét va qua trinh nay két thic.

Nhitng tir quan diém thuong tap trung cha yéu vao hai tir loai: tinh tir
va pho tir vi vay cang nhan dang chinh xac dwoc nhiéu hai loai tir nay hé
thdng cang c6 do chinh xac cao

St dung cdc dong tiv

Cac tinh tir va pho tir déng mot vai tro quan trong trong viéc phan tich
quan diém va 1a céc loai tir ¢d lgi thé trong viéc nhan biét dinh huéng va
rdt ra cac tir chi quan diém trong cac nghién ctiu hién nay. Tuy nhién, cac
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loai tir khéc, vi du nhu dong tir ciing dugc st dung dé dién ta cam xdc hay
y kién trong cac bai viét.

Nasukawa va Yi (2003) xem xét rang bén canh céc tinh tir va pho ti,
thi cac dong tir ciing c6 thé dién ta quan diém trong hé thong danh gia quan
diém cua ho. Ho phan loai cac dong tir ¢6 lién quan dén quan diém thanh 2
loai. Loai thir nhat truc tiép thé hién quan diém tich cuc hay tiéu cuc, theo
ly giai cua ho thi “beat” trong “X beats Y” . Loai thi hai khong thé hién
quan diém truc tiép nhung din dén nhimg quan diém , gidng nhu “is” trong
“X 1s good” .

Ho st dung gan nhan tu loai dua trén mé hinh Markov (HMM)
(Manning and Schutze, 1999) va phan tich cu phap néng dua trén luat (Neff
et al., 2003) cho budc tién xir Iy. Sau d6 ho phan tich tinh phu thudc vé mat
cl phap gitra cc cum tir va tim kiém cac cum tir c6 mot tir chi quan diém
ma no b nghia hodc dugc bd nghia boi mot thuat ngix cha thé

1.4.2. Xac dinh chiéu hwéng, cum tir, quan diém

Trong phan tich quan diém, xu hudng cua nhiing tir, cum tir truc tiép
thé hién quan diém, cam x(c cua ngudi Viét bai. Phuong phap chinh dé
nhan biét xu huéng quan diém cta nhiing tir, cum tir chi cam nghi 1a dua
trén thong ké hozc dua trén tir ving

Mot sé dic trung trong dir liéu viin ban thwong dwoc sit dung
trong khai thac quan diém:
- Tén sut xuat hién (Term Presence vs. Frequency)
Trong phan mirc d6 thé hién quan diém (polarity classification) viéc
st dung cac vector dic trung nhi phan 1a hiéu qua hon st dung tan
Xuat cua Ccac tir thé hién quan diém (Pang et al., 2002). Trong khi do,
phan loai vin ban dya trén chu dé (topic) lai sir dung tan xuét xuit
hién cta cac tir khoa chéc chén.
Nhung trén thuc té, cac tir xudt hién chi mot 1an trong vin ban lai c6
thé 1a tir chi quan vai do chinh xac cao (Wiebe et al., 2004); Yang et al.,
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2006 xem cac tir khong duoc 1iét ké trong tir dién co trude co thé 1a tir moi
cha quan dung dé nhan manh trong céc binh luan.

- M0 hinh ngén ngir: sir dung cac n-grams

Vi tri cta tir c6 kha ning tac dong quan trong dén cam xuc hodc trang
thai chu quan trong van ban. Trong Kim and E. Hovy, 2006; Pang et al.,
2002, vi tri cua tr duge ma hoa thanh vector dac trung va st dung cho bai

toan phan tich quan diém.

Thao luan vé viéc sir dung n-grams muc cao la hiru ich, Pang et al.,
2002 cho thdy uni-grams thuc hién tot hon bigrams trong phan 16p céc
quan diém theo cac mic cam xdc cho di liéu phim anh. Nhung theo Dave
et al., 2003 thi bigrams, trigrams thyc hién tt hon trong phén loai phan cuc
danh gia san pham.

Riloff et al., 2006 sir dung mot phan cap tién dé con dé chinh thirc xac
dinh cac loai khac nhau cta cac dic trung tir vung va cac moi quan hé gitra
chung dé xéac dinh cac dic trung phtec tap hiru ich cho phan tich y kién.

- Thong tin twr loai (Parts of Speech)

Mot s6 nha nghién ctru Mullen va Collier, 2004, Whitelaw et el.,
2005, st dung cac tinh to nhu cac dic trung. Hatzivassiloglou va
McKeown, 1997 du doan data-driven cua tiép can ngir nghia véi tir duoc
phat trién cho cac tinh tu.

Turney, 2002 dé xuat dé phat hién cam xuc dya trén cum tir duoc lya
chon thdng qua sé lugng xac dinh trude cau mau gan nhan tir loai co trudc,
phan 16n bao gom mat tinh tir hoic mét trang tu.

Cac nha nghién ctru chi ra rang st dung cac danh tir, dong tir c6 thé la
chi dan manh mé cho cam xuc, Riloff et al., 2003.

Mot sb nghién cliru Benamara et al., 2007; Nasukawa va Yi, 2003;
Wiebe et al., 2004 so sanh hiéu qua cua cac tinh tir, dong tu, trang tur khi
phan loai.

- Phan tich ca phap (Syntax)
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Nhitng phan tich ngén ngir sdu hon xem nhu lién quan dic biét dén
mot doan cua vin ban. Kudo va Matsumoto, 2004 cho ring hai phan loai
muc cau, phan loai cam xuc va xac dinh phuong thuc ("y kién", "khang
dinh," hoac "mo ta"), su dung hoc tang cuong dua trén ciy con voi cac dac
trung dya trén cdy phu thudc thuc hién tot hon phuong phap co ban thuc
hién trén nhom cac tu.

Phén tich ca phap van ban c6 thé 1a co s& cho md hinh hda valence
shifters nhu phu dinh (negative), ting cuong (intensifiers) , va giam bot
(diminishers) Kennedy va Inkpen, 2006.

Céc sip dat tht ty va cac miu cl phép phirc tap hon cling dugc sir
dung httu ich cho phat hién chu quan Rilo va Wiebe, 2003; Wiebe et al.,
2004.

- Xir ly phu dinh (Negation):1a mdt méi quan tam quan trong

Mo hinh hoa phu dinh truc tiép c6 thé duoc mi hoa tryc tiép trong
dinh nghia cac dic trung. Das va Chen 2001 thém NOT vao cac tir xuit
hién gan véi thuat nhit nhu “no” hodc “don’t”.

Na et al., 2004 m6 hinh phu dinh chinh x4c hon bang cach tim kiém
cac mau gan nhan tir loai dic biét dé gan nhan cac cum tur phu dinh.

Phu dinh c6 thé duoc dién dat mot cach tinh t& kho phat hién, VD:
“[it] avoids all clich’es and predictability found in Hollywood movies”, tu
avoid thé hién y nghia dao nguoc.

Wilson et al., 2005 thao luan vé cac tac dong phu dinh phuc tap khac.

- Cac dic trung hwong chu dé (Topic-Oriented Features)

Tuong tac gilta chu dé va cam xuc dong vai trd quan trong trong
opinion mining. Hagedorn, 2007, vé quy mod, thong tin chu dé co thé két
hop vao trong cac dic trung.

Mullen va Collier, 2004 kiém tra hiéu qua cua cac dic trung khéc
nhau dya trén chu dé (VD, ho dua vao tinh toan khi mot cum tur theo sau
mdt suy dan dén chu dé dang duoc thao luan) diéu kién trong thuc nghiém

1a cac suy luan chu dé dugc gan nhin bang tay.
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Kim va Hovy, 2007 d& xuét str dung dic trung tong quét dé phan tich
cac quan diém dy doan va sau do tim trich chon nhu la cac dic trung n-
gram. Luoc d6 su dung dic trung n-gram thuc hién t6t hon 10% do chinh

xac trong thue nghiém cua ho.

Su tuong tac topic-sentiment dugc mo hinh hoa thong qua phan tich ciy
cac dic trung. Popescu va Etzioni, 2005 st dung cdy phu thudc thé hién

moi quan hé gitra cac cum quan diém ng cu va chu dé
1.5. Bai toan phan 16p quan diém

Phan 16p 1a qua trinh "nhém” cac ddi twong "giéng” nhau vao "mot
I6p” dua trén cac dac trung dir liu ctia chdng. Tuy nhién, phan lop la mot
hoat dong tiém 4n trong tu duy con ngudi khi nhan dang thé giéi thuc,
dong vai trd quan trong lam co so dua ra cac du béo, cac quyét dinh. Phan
I6p va cach mo ta cac 16p gidp cho tri thie dugc dinh dang va luu trir trong
do

Khi nghién ciru mot ddi tuong, hién tuong, ching ta chi ¢ thé dua
vao mot s6 hitu han cac dic trung cta ching. N6i cach khac, ta chi xem xét
biéu dién cua ddi tuong, hién twong trong mot khdng gian hitu han chiéu,
mdi chiéu tng véi mot dic trung duoc lva chon. Khi d6, phan 16p dit liéu
tré thanh phan hoach tap di liéu thanh cac tap con theo mot tiéu chuan
nhan dang duoc.

Nhiém vu phan 16p quan diém dugc xem xét voi hai tiép can chinh la:

Phén 16p cau chira quan diém

Phén 16p tai liéu chira quan diém.

Phan 16p cau/tai liéu chira quan diém co thé duoc phat biéu nhu sau:
Cho mét cau hay mot tai liéu chira quan diém, hay phan loai xem cau hay
tai liéu d6 thé hién quan diém mang xu hudng tich cuc(positive) hay tiéu
cuc (negative), hoac trung 1ap (neutral).

Theo Bo Pang va Lillian Lee (2002) phéan l6p cau/tai liéu chi quan
diém khéng c6 sy nhan biét caa mdi tir/ cum tir chi quan diém. Ho st dung
hoc may c6 giam sat dé phan loai nhitng nhan xét vé phim anh. Khdng can
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phai phan 16p céc tir hay cum tir chi quan diém, ho rdt ra nhimg dic diém
khac nhau cta cac quan diém va st dung thuat toan Naive Bayes (NB),
Maximum Entropy (ME) va Support Vector Machine (SVM) dé phan 16p
quan diém. Phuong phap nay dat d6 chinh xac tir 78, 7% dén 82, 9%.

Input: Cho mot tap cac vin ban chira cac y kién danh gia vé mot doi

tugng nao do.

Output: Méi van ban duoc chia vao mdt 10p theo mirc d6 phan cuc

(polarity) vé tiép can ngir nghia nao d6 (tich cuc, tiéu cuc hay trung lap).

Phan 16p tai liéu theo huéng quan diém that su 1a van dé thach thic va
kho khan trong linh vu Xt Iy ngdn ngir d6 chinh 13 ban chét phuc tap cua
ngodn ngit cia con ngudi, dic biét 1a sy da nghia va nhap nhang nghia cua
ngdn ngir. Sy nhap nhang nay rd rang sé anh hudng dén do chinh xac bo
phan 16p cua ching ta mot mae d6 nhat dinh. Mot khia canh thach thire caa
van dé nay duong nhu 1 phan biét né véi viéc phan loai chu dé theo truyén
théng d6 1a trong khi nhitng chi dé nay duoc nhan dang boi nhiing tir khoa
dang mot minh, quan diém c6 thé dién ta mot cach tinh té hon. Vi du cau
sau: “Lam thé nao dé ai d6 c6 thé ngoi xem hét bo phim nay ?”khong chua
¥ ¢6 nghia duy nhat ma rd rang 1a nghia tiéu cuc. Theo d6, quan diém
dudng nhu doi hoi sy hiéu biét nhiéu hon, tinh té hon

Phan cuc quan diém va mic do phan cuc

Murc d6 phan cuc: positive/negative/neutral

Nhén xét vé san pham, dich vu: Like/ dislike/ So so
Nhan xét vé phim anh thumbs up/ thumbs down

Nhian xét v& quan diém chinh tri: like to win/ unlike to win
Liberal/conservative

Phan loai bai bao la good new/ bad new.
Cac bai toan lién quan dén phan 16p phan cuc quan diém:

Xac dinh sy phan cuc cua van ban (tai liéu/cau) chira quan diém: tich

cuc, ti€u cyc hay trung tinh.
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VD: Thong qua nhén xét: “This laptop is great”.

Xac dinh mot doan thong tin “khach quan” 1a tot hodc xau =>thach
thirc lién quan dén phan tich quan diém.

VD: “The stock prise rose”

Phan biét gitra cau “chu quan”va “khach quan”

Rating inference (ordinal regression): Sip xép cac quan diém theo
nhiéu murc:

Sap xép cac danh gia tir theo nhiéu mirc: VD: 1 sao dén 5 sao. Hay
theo mirc d6 phan cuc: rat thich, thich, binh thuong, khong thich,.. .

Khi phan loai vao 3 lop: positive, negative, neutral: neutral dugc coi
la gia tri trung binh gitra positive va negative.

Nhan “neutral”: mot sé6 dugc st dung nhu 1a 16p khach quan(thiéu
quan diém).

Theo Cabral va Hortacsu, 2006: nhan neutral ¢ thé gan negative hon
vi con nguoi co xu huong phan ung manh véi nhan xét negative: 40% so
voi nhan xét neutral 1a 10%.

Nhiém vu ctia bai toan phan 16p quan diém

Bai toan phan Iop quan diém duoc biét dén nhu 13 bai toan phan 16p
tai liéu vai muyc tiéu 1a phan loai c4c tai liéu theo dinh huéng quan diém.

D3 c6 rat nhiéu tiép can khac nhau dugc nghién ciru dé giai quyét cho
loai bai toan nay. Dé thuc hién, vé co ban c6 thé chia thanh hai nhiém vy
chinh nhu sau:

Trich cdc dic trung nham khai thac cac thong tin chi quan diém dé
phuc vu muc dich phan logi tai liéu theo dinh huwong ngir nghia.

Xay dung mé hinh dé phan 16p cac tai liéu.
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CHUONG 2: PHUONG PHAP XEP HANG CAC
PAC TRUNG SAN PHAM CHO XEP HANG CAC
SAN PHAM

2.1. Giéi thiéu

Mot nhiém vu khac cta khai thac quan diém nham muc dich tom tat
noi dung céc y kién cho mot thuong hiéu, mot san pham hoiac mot nha san
Xuat cu thé nao d6. Tuy nhién, mong muén thuc té cua ngudi dung thuong
1a duoc thuc hién theo ting cap do, dugc hd tro tao ra cac xép hang hang
tuong (g vai nhu cau cy thé. Vi du nhu theo mot s6 tiéu chi 1a dic trung
ctia san pham duoc quan tam.

Mt khéc, cau hoi 1am thé nao dé biét duoc san pham nao dugc danh
gia tot, cac tinh nang (dic trung) cua san pham nao dang dugc ngudi ding
quan tdm nhiéu hon va mang yéu t6 séng con cho san pham ciing thudng
duoc dat ra.

Wiltrud Kessler va cac cong su da gisi thiéu phuong phap dé xép
hang cac san pham dua trén cac thdng tin cam xtc va cac budc dé thuc hién
nhiém vy ndy. Ho xay dung phuong phap dé dua ra mot danh séch xép
hang cé&c san pham va dua ra gia thuyét rang mot thir hang nhu vay sé c6
ich hon cho nguoi dung khi ho can lua chon mét san pham dwa trén nhu
cau cu thé hon so véi gié tri ¢b dinh.

C6 hai diéu kién tién quyét chinh dé c6 thé dat dugc muc tiéu do:

Thir nhat 1a can ¢6 chuan vang thdng tin xép hang, dua vao d6 nhu 1a
nén tang dé danh gia. Cac xép hang nay cé thé bo sung dé sir dung téi uu
héa dinh huéng dit liéu caa phuong phap dé tu dong tao ra cac xép hang
nay dwa trén cau tric hoac théng tin nhan xét dang van ban.

Trong tiép can nay, ho st dung hai tiéu chuan vang bén dé 1a xép hang
ban hang ciia Amazon.com va xép hang danh gia cho cac dic trung san
pham cua Snapsort.com.
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Thir hai 14 cac tiép can khac nhau dé st dung cac phuwong phéap khai
pha quan diém dé tao ra céc thu hang cho cac san pham. Ho tap trung vao
cac phuong phap 1am min dan véi su két hop thé hién quan diém cua ting
dic trung khac nhau. Ho tao ra bang xép hang voi timg dic trung cu thé véi
nhitng danh gia cho dic trung d6 ctia san pham. Viéc két hop cac xép hang
cho timg dic trung s& cho ching ta xép hang cua san pham d6. Cac xép
hang dic trung c6 thé dugc sir dung dé xac dinh anh huong caa mot dac
trung trén bang xép hang téng thé.

Cong trinh da mang lai cac dong gop sau:

Thao luan vé nhiém vu cta du doan xép hang day du cau cac san
pham bén canh dy doan riéng biét cua cac binh chon.

Chting minh l1am thé nao phuong phap khai pha quan diém dua trén so
sénh va hudng muc tiéu cd thé duoc st dung cho du doan cac thtr hang san
pham. Ho st dung dit liéu thuc té cho cac xép hang, st dung théng tin xép
hang béan hang tir Amazon.com va xép hang chit lugng tir Snapsort.com.

Chi ra rang phuong phap khai thac quan diém bang cach lam min dan
(xép hang cac dic trung trude) dat duoc hiéu suit dang ké trong viéc du

doan cac thtr hang tur thong tin van ban.

Gioi thiéu cac xép hang dic trung cho phép hiéu dugc tac dong cua
ting khia canh cho cac xép hang chung caa san pham.

2.2. Pinh huéng xép hang dwa trén dic trung ciia cac sin pham

Phan I6n cac cach tiép can khai thac quan diém thuc hién trich céc
danh gia cua cac san pham va cac dic trung dé lam két qua cua qué trinh
phan tich. Pay chinh 1a qua trinh giai thich cho ngudi ding cudi cac thi
hang cho cac dac trung khac nhau. Tuy nhién, cac gia dinh co ban la nguoi
diing cudi nay co thé két hop thdng tin nay theo mot cach nao d6 dé dua ra
cac quyét dinh riéng. Tinh tién ich caa théng tin tir cac hé théng khai thac
quan diém rd rang 1a tly thudc vao cac truong hop sir dung cu thé va nhu
cau chi quan. Do do, cac dic trung quan trong caa mot thir hang cua céc
san pham chinh Ia:
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Viéc xép hang hd trg cac nhu cau cy thé cia mot ca nhan hay caa mot
nhiém vu dau/cudi.

« Viéc xép hang co thé hoan toan cha quan hoic nta chu quan.

« M6t nguoi st dung c6 thé bj anh huong béi nhiing yéu t6 tac dong
dén s¢ thich du c6 tht hang hay khong.

Mot vi du cia mot thi hang 13 n6é da co sin tir cau tric siéu dit lidu
chinh 1a bang xép hang caa mot chung loai san pham tir mot cira hang ban
hang truc tuyén (trong cdng viéc nay, 1a cac tht hang doanh sé ban hang
caa Amazon.com).

Thir hang nay xac dinh cho truong hop ngudi quan ly ¢ nhu cau toi
da hoa su pho bién cia mot san pham. thir hang nay la naa cha quan va
nguoi st dung thuong khdng nhan thie day da cua tat ca cac yéu té anh
huong dén thir hang. Cac yéu té d6 1a gia cua san pham, chat luong, ty 16
hiéu nang cua gia ca, quang cao, vv. Do d6, thuc hién tinh toan thong tin
duoc sinh ra bing cac phuong phap khai thac quan diém theo cach 1am min
dan cd thé lam sang to dén tac dong cua ting khia canh trén cac xép hang
nay. Néu cac danh gia va xép ther hang ban hang xuat phat tir cing mot
ngudn, sé cac y kién danh gia dang dugc sin sang cho mot san pham c6 thé
duogc coi 1a twong quan (hoac it nhét 1a twong tac) voi s6 luong bén ra.

CAac nhan xét dong mot vai trd quan trong dbi véi mot quyét dinh mua
hang, vi vay su tuong tac cling sé lam viéc theo mot hudng khac, khi mot
san pham cd nhiéu danh gia va hau hét trong s6 do 1a tich cuc, co hoi &
tang 1én va moi nguoi s&€ mua no.

Mot trueang hop khac caa ngudén Mot thé hién caa mot ngudn thdng tin
d3 co 1a xép hang chuyén gia, trong d6 mot chuy@n gia mién so sanh céc
san pham khac nhau va cac dic trung khac nhau ciia chung va dat ching
theo mot tha tu.

M6t ngudn tin phd bién cho xép hang nay 1a céc trang bao hoic céac
trang web cu thé cua mién véi muc dich cung cdp cho ngudi ding véi mot
ngudn day du thong tin hd trg ra quyét dinh mua hang cua ho. Xép hang
nay thuong hoan toan chu quan, tuy nhién, cac yéu té khac nhau duoc dua
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vao tinh toén, nd cé thé duogc tiét 16 hay khdng. O day, ho sir dung céc
thong tin san cd tir Snapsort.com

Pay 1a mot dich vu thu thap théng tin chi tiét vé may anh va cung
cipsu SO sanhgitta ching. Diém sb cua ching két hop cac  dic
trung tir théng s6 k¥ thuat nhu man trap, kich thuéc ngam, c6 hay khong su
6n dinh cua viéc dinh hinh anh, ciing nhu tinh phé bién (cAc méy anh da
dugc xem bao nhiéu lan trén céc trang web) hoic sé dng kinh ¢6 san. Tha
hang nhu vay di duoc st dung trong cong viéc trudc day cong bd gan
day cua Tkachenko va Lauw (2014), ngudi sar dung mot phan cua danh
gia chuy@n gia tiéu chuan vang khi ho xac dinh céc dic diém duge xac dinh
trudc cho san pham cua ho (vi du: may anh nhé hon dugc danh gia
t6t) va danh gia lan nita ddi véi cac xép hang dic trung cu thé.

Ca xép hang doanh thu va xép hang chuyén gia déu dang ¢ gang dé
két hop y kién tir hoic mot tap hop cac ngudi dung. Tuy nhién, cac xép
hang c4c san pham c6 thé 1a rat chu quan. Vi vay, viéc gidi thiéu mot xép
hang thuc té phai dua trén cong dong ma khong lam min trudc nhimg dac
trung duoc dua vao tinh toan dé dua ra quyét dinh.

Thong thuong trong viéc gan nhan xép hang, yéu cau mét xép hang
day du cia mot danh sach céc san pham tir nhimg ngudi gan nhan 1a mot
thach thac reom. Vi vay, dé xuat nhiém vu cong dong nhu vay can duoc
thiét lap trong hoc xép hang, khi d6 nhimg ngudi gan nhin duoc yéu cau
x4c dinh vu tién cho mot cip san pham. Cac nhan nhu vay c6 dugc sir dung
sau d6 dé tao ra mot tha hang ntra chu quan cling nhu thir hang ca nhan.
Cach tiép can nay khong duoc thuc hién trong bai bdo nay nhung cé thé

mang lai nhitng dong goép cho cac nghién clru trong tuong lai.

Tir cac thir hang nhu vay, mot chirc nang sé thich c& nhan cé thé dugc
hoc véi trong sé khac nhau ciia mdi dic trung khac nhau véi nhau, tham chi
ca khi nguoi dung khdng nhan thic dugc cac nhan té nay.

2.3. Cac phuong phap

Nhiém vu cua bai bdo nay la tao ra mot danh sach tha hang cua céc
san pham dya trén thong tin cam xtc. Dé xép thir hang cac san pham, cac
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tac gia thuc hién 3 phuong phap cho phéan tich van ban va 2 phuong phap
co ban (baselines).

C0 hai cach tiép can dua trén tinh cac tir hoic cac cum tir ¢6 thé hién
tich cuc va tiéu cuec.

Pau tién 1a xac dinh cac mirc 46 quan diém duya trén tir dién voi 16p
tuong tng dugc quy dinh rd rang.

Diém thé thién cam xuc score(p) cho mdi san pham p duoc tinh bing
sb céc tur tich cuc (pos) trén toan bo cac nhan xét cho san pham nay trir di
sb cac tur tiéu cuc (neg).

scoregice(p) = pos(p) —neg(p)(1)
Dé tinh sy tac dong cho céc nhan xét dai hon, ho chuan hoa sb cac tir

trong toan bo cac nhan xét cho cac san pham dac biét all,:

score(p)
all

(2)

scoreg,ct(p) =
p

Danh sach dugc xép hang cua cac san pham duoc tao bai viéc sap xép
theo cac diém ndy. Quan tdm dén hai bién thé cua phuong phap nay la
DICT va DICTNorm.

Pay 1a phuwong phap dau tién dua trén tir dién dé dang thuc hién va st
dung. Tuy nhién, n6 khdng thé dua vao cong thirc nay cac thé hién chua
mtc d6 quan diém. Do vdy, phuong phap tht hai duoc lya chon 1a phat
hién dua trén hoc may cho cac cum khach quan véi cac muac do thé hién
quan diém cua ching trong ngir canh, sir dung JPFA (Joint Fine-Grained
Sentiment Analysis Tool, Kingler va Cimiano, 2013).

Tinh toan diém cho san pham va xép hang duoc thuc hién tuong tur
nhu cach tiép can dya trén tir dién. Ho dé cap dén hai bién thé cua phuong
phap nay 13 JFSA va JFSA-NORM.

Pé tao ra mot danh sach dugc xép hang cac san pham, ho hudng dén
viéc thuc hién khai thac cac thé hién so sanh van ban, nhu trong vi du sau:

Nguyén Tién Diing CTL801 35



It has a Dbetter lens than theT3i
-’ N——— N ——

———

Entity predicate aspect Predicate
(preferred) (not preferred)

Dé trich cac so sanh nay, sir dung cong cu duoc gidi thiéu cho CSRL
(Comparision Semantic Role-Labeler, Kessler va Kuhn, 2013). Hé théng
nay phat hién va trich cac vi tir so sanh (“better”), hai thyc thé lién quan 1a
“It” va “the T31”, trong d6 “It” dugc quan tdm hon va dac trung dugc So

sanh la “lens”.

Pé xac dinh cac san pham nao duoc yéu thich hon, ho két hop voi
thuc thé duoc dé cap cho tén san pham (hoic cac tén dai dién) véi d6 tuong
tu cosin téi thiéu trong muc ti.

O vi du trén, “T3i” dugc két hop véi “Canon EOS Rebel T3i”; dai tur
“It” duoc xac dinh vai san pham dang dugc danh gia.

Diém cho mét san pham dugc tinh dua trén sb 1an né xuat hién 1a san
pham duoc thich hon (pref) trir di s6 lan né khéng duge thich hon (npref):

scorecsp, (p) = pref (p) — npref (p)(3)
Diém tra vé cho ting san pham duoc str dung dé sap xép twong tu nhu
dé cap ¢ trén. Phuong phap nay duoc goi 12 Csry.

Str dung hai phuong phap co ban dé xac dinh thong tin van ban cua
mot binh luan:

Phuong phap dau tién 13 phan loai san pham theo xép hang sao trung
binh (tir mot dén niam sao, dugc xac dinh bai tac gia caa mot bai danh gia)
cua tat ca cac danh gia cac san pham tuong ung (STAR).

Phuong phap thtr hai sip xép cac san pham bang cua sé y kién da
nhan dugc (NUMREVIEWS). Bang truc giac c6 thé thay san pham dugc
ban ra thuong xuyén sé& c6 nhiéu danh gia hon.

Hai phuong phap dé xuit 1a Jgsa VA Csgi Nhan dang cac dic trung cia
san pham clng voi cac cum tir danh gia khach quan hodc so sanh twong
ung.
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Bén canh viéc tao mot cac thi hang dugc xép, phuong phap con két
hop d6 do cau tat ca cac dic trung cua san pham, sir dung céc tiy chon dé
chi s dung dé danh gia vé cac dic trung cu thé tir 46 tra vé két qua la
danh sach cac dic trung dugc xép hang. Khi mot dic trung duoc dé cap
dén véi nhiéu thé hién, ho s dung ham chuan héa dé loc thdng tin can
thiét.

Khi tién hanh thuc nghiém, ho sir dung mot danh sach dugc thuc hién
thu céng cac danh gia vin ban cho céc dic trung xuat hién thuong xuyén
nhat trong tap dir liéu. Trong phién ban tiép theo cta phuong phap, cac
cum tir chi quan hoic céc thuc thé xem xét chi tinh gié tri cua san pham
néu c6 mot tir tring gitra dic trung dugc nhan dang va mot van ban bién
thé cuia dic trung muc tiéu.

Method Amazon Snapsort
STARS -0.027 0.436*
NUMREVIEWS 0.331* 0.095
DICT-NORM (Gl) 0.125* -0.148
DICT-NORM (MPQA) 0.142* -0.145
DicT (GI) 0.219* 0.426*
DICT (MPQA) 0.222* 0.441*
JFSA-NORM 0.151* -0.230
JFSA 0.234* 0.404*
CsRL 0.183* 0.511*

Bang 1: Két qua cua cac phuong phap target-agnostic cho su doan xép
hang ban hang cua amazon va xép hang chat luong caa Snapsort. Sy cai
thién vuot qua ngau nhién dugce danh dau * (p<0.05). Phuong phap co ban
tdt nhat dugc in dam.
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2.2.1 Cac thwc nghiém
Céc thiét 1ap cho thuc nghiém

Pé danh gia phuong phap, str dung cac nhan xét duogc ldy tir trang
Amazon v&i cac san pham: "camera” va "camera" trong két néi véi "fuji",
"fuji-hnTm", "canon", "panasonic", "olympus", "nikon", "sigma",

"hasselblad", "leica", "pentax", " olympus"

rollei", "Samsung", "sony",

Str dung cho chuan vang tha nhat, dit liéu duoc Iy tir trang xép hang
ban hang Amazon cho cac mé ta san pham. (Xép han béan hang tt nhat trén
Amazon cho loai May anh va Photo) trong khoang thoi gian tu 14-
18/04/2015, va bao gom chi cac san pham dugc cung cap xép hang. Két
qua tra vé danh sach 920 san pham véi tong sé 71.409 nhan xét. CéAc tén
ctia san pham duoc trich tir tiéu dé cua trang va sir dung 6 ky tu dau tién.

Déi vai chuan vang thir hai, sa dung thtt hang cho chat lugng san
pham dugc cung cap boi Snapsort, trong s6 150 san pham hang dau trong
bang xép hang doanh s6 ban hang cia Amazon thi cd 56 san pham cuét
hién tén Snapsort. Sir dung cé4c thi hang trong loai "Best overall” (t6ng thé
t6t nhat) cua "tat ca cac may anh ky thuat sé cong bd trong 48 thang cudi
cung" duogc truy hoi vao ngay 12 Thang Sau 2015.

Jesa duoc huan luyén trén dir liéu vé may anh duoc thiét 1ap boi
Kessler et al. (2010). Csr. duoc huan luyén vé dir liéu may anh caa Kessler
va Kuhn (2014). Di véi cac phuong phap dict va dict-NORM, cac tac gia
ther trén hai ngudn tir quan diém khéc nhau, tir dién ngudoi diéu tra chung
(Stone et al., 1996) va cac dau méi chu quan tir hé hoi dap MPQA (Wilson
et al., 2005).

Pé do luong su twong quan cua xép hang duoc tao ra bang cac
phuong phap khac nhau céc tac gia st dung thir hang vang, tinh toan hé sé
diéu chinh twong quan thir hang cia Spearman la p (Spearman, 1904).
Kiém tra tinh kha quan véi cac thir nghiém Steiger (Steiger, 1980).
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2.2.2. Cackét qua

Xem xét hai xép hang khac nhau cho danh gia: xép hang ban hang bao
gom 920 san pham, day 1a mot vi du cho mot xép hang cd thé hitu ich cho
cac nha quan ly ban hang va cac nha san xut san pham.

Thir hai 1a xép hang chuyén gia bai Snapsort.com bao gom 56 san
pham. Pay 13 hai thir hang cho hai khai niém khac nhau va khong c6 do
tuong quan gitra hai xép hang ( p= -0.04).

Theo cac tac gia, bang 1 1a su so sanh két qua caa cac phuong phéap co
s& va cac phuong phap dé xuat.

Két qua tot nhat trén Amazon bang cac dém s nhan xét (p=0.33,
NUMREVIEWS)

Véi Snapsort, NUMREVIEWS chi cho p = 0.1. Nhan té tao ra su khac
biét trong trudng hop cua Amazon la danh gia va xép hang dén tir cling
mot ngudn va nd khong rd rang khi ma cé hay khong sy pho bién cia mot
san pham din dén cd nhiéu nhan xét danh gia hay san pham dan dén nhiéu
nhan xét hay s danh gia nhiéu dan dén danh s ban hang cao hon. Va mic
dd "phd bién™ 1a mot trong nhiing khia canh anh huéng dén danh gié trén
Snapsort, nhung no6 khong dang chu y.

Hiéu suat cia phuong phap co ban STARS khong khac biét dang ké
khi 1y ngau nhién tir Amazon. Piéu nay giai thich mot phan boi thuc té 13
trong s6 cac san pham véi danh gia 5* chi 6 rét it nhan xét (dudi 10). Pay
la mot van dé yéu trong xép hang caa Snapsort. Bén canh d6, mong mudn
noi dung caa cac danh gia 1a cac quyét dinh chét luong va gan véi nhing gi
nguoi ding Snapsort st dung dé danh gia hon 1a nhitng anh huong cua
doanh sé ban hang.

Xép hang dua trén xac dinh mac d6 quan diém theo tir dién (DICT)
xap xi xép hang doanh thu ban hang véi p = 0,22, cho ca MPQA va Gl.
Chuan héa cac diém mic d6 quan diém 1am giam su twong quan. Su tuong
tu cua cac két qua thu duoc cua hai bo tir dién khac nhau duoc phan anh
trong cac mdi tuong quan rat cao cua cac xép hang tra vé (khong chuan
hoa: p = 0,99; chuan hoéa: p = 0,8). Tuy nhién, cac xép hang vai khdng
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chuan hoa 1a khong tuong quan véi cac xép hang chuan hda caa cling tir
dién. (Gl p = -0.16, MPQA p = -0,14).

Viéc xép hang dua trén tir dién tot hon mot chat véi JFSA, p = 0,23.
Chuan héa sd tir t6 (do d6 tac dong dén sd nhan xét) 1am giam hiéu suat p =
0,15. Su khac biét ciia JFSA véi dict-NORM (GI) va DICT (MPQA va GI)
la kha quan (p <0,05). Dbi voi Snapsort, chuan héa cé tac dong rat khdng
tot.

Trén Amazon, xép hang dat duoc véi CSRL 1a binh thudng so Véi cac
phuong phap khac. CSRL chiju su anh huong cua dir liéu thua (s6 lugng
cao nhat caa cac cum tir quan diém cho mot san pham dugc tim thay trong
JFSA 1a hon 9000, trong khi s6 luong cao nhat cia su so sanh d6 dé cap
dén maot san pham da cho 12 662 cho CSRL). Tuy nhién trong xép hang ¢
Snapsort, CSRL cho két qua tot nhat cua tit ca cac thuc nghiém véi p =
0,51.

So sanh viéc sur dung tit ca cac thdng tin tir cac y kién dé tao ra céc
xép hang, cac két qua dic trung cu thé cho thay su hiéu biét vé tac dong
cua tiung dic trung trén xép hang vang. Cac xép hang dic trung cu thé doi
V6i cac dic trung quan trong lién quan chit ché voi xép hang vang, trong
khi nhitng dic trung hoan toan khong lién quan c6 mét tuong quan gan
ngau nhién.

Aspect # p o
performance 637 0.301 0.009
Video 600 0.278 0.013
Size 513 0.218 0.017
pictures 790 0.213 0.003
battery 541 0.208 0.012
Price 625 0.198 0.008
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Zoom 514 0.196 0.013
shutter 410 0.191 0.016
features 629 0.190 0.009
autofocus 403 0.175 0.013
screen 501 0.136 0.012
Lens 457 0.099 0.012
Flash 591 0.093 0.011

Bang 2: Céc két qua cua phuong phap JFSA cho du doan thtr hang
doanh sé ban hang khi chi st dung cac cum tir dugc xem xét cho dic trung

muc tiéu da xac dinh.

Cac két qua cho xép hang doanh sé ban hang Amazon va JFSA duoc
thé hién trong Bang 2. Do su thua thét dix liéu, mot s6 luong 16n cac san
pham nhan dugc mot sé diém 1a 0. DBé loai b nhitng két phan anh phat gia
cua p trong khi cho phép so sanh giita cac phuong phap véi nhau vé sé
lwgng san pham dugc luu, ho thém céc san pham diém 0 theo tht ty ngau
nhién va c6 hon 100 danh sach xép hang khac nhau ngau nhién. Bé qua cac
két qua cho CSRL va céac két qua trén Snapsort ma tat ca déu gan ngau
nhién.

Déi v6i bang xép hang duoc tao boi JFSA, hiéu suat caa dic trung
dong gop nhiéu nhat gan vai xap xi xép hang cua doanh thu (p = 0,30) tiép
theo 1a video (p = 0,28). Ca hai két qua tét hon xép hang target-agnostic
ctua JESA (p = 0,23) (dang ké vé mat hiéu suat).

2.3. Tong két

CAc tac gia gigi thiéu cdng viéc dy doan thir hang cua cac san pham
va gigi thiéu ba ngudn tiém ning cho cac thir hang vang: xép hang doanh
thu ban hang va xép hang dua trén y kién danh gia cta chuyén gia da duoc

Nguyén Tién Diing CTL801 41



str dung trong cac thuc nghiém. Thém nira 1a cac thao luan l1am thé nao dé
gan nhan dir liéu xép hang dya trén cong déng. Chirng minh céc cac két
qua ban dau 1am thé nao dé sir dung cac phuong phap khai thac quan diém
khac nhau (dua trén tir dién, may hoc, dya vao so sénh) dé du doan xép
hang. Va thuc nghiém vé cach xép hang cac dic trung cu thé cd thé duogc
st dung cho do ludng tac dong cua céc théng tin quan trong trong xép
hang.

Céac phuong phap thao luan cho thdy mot hiéu suat con han ché, tuy
nhién, nhitng két qua xap xi mét thir hang & thé gidi thuc 1a ¢ trién vong
va khuyén khich nghién ctu thém. Mac du diém sb twong quan 13 tuong
d6i thap, nhung n6 cho phép cho mot phan tich vé anh huong ciia mot dic
trung cu thé trong xép hang nhu cho xép hang doanh thu trén Amazon.

Két qua tot nhat cho viéc xép hang doanh sb ban hang caa Amazon
dat duoc dua trén sé danh gia (NUMREVIEWS). Diéu nay c6 thé duoc
xem nhu 13 mot trudng hop cua con ga va qua trang, va né cd thé 1a truong
hop ma c6 rat nhiéu danh gia bai vi san pham da dugc ban nhiéu lan. Hiéu
tmg tuwong ty khdng xuat hién trén Snapsort. Xép hang sao trung binh
(STARS) khong phai 1a thong tin hudng tdi cho xép hang ban hang trén
Amazon, nhung cho két qua tét trén Snapsort.

Céc phuong phap nay xem xét dén mirc do quan diém cta cac cum tur
mang lai két qua tot tha hai (JFSA va DICT) trén Amazon. Véi Snapsort,
phuong phap dua trén su so sanh CSRL thyc hién tot nhat trén tat ca cac
phuong phap khac va cho hiéu suat cao nhat trén moi thuc nghiém & day (p
= 0.51).
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CHUONG 3: THU NGHIEM TREN DU LIEU

3.1. Dit liéu thir nghiém cho d6 4n

Dit liéu dugc st dung: Trong phan thyc hién thir nghiém cho phuong
phap sap xép tha hang cac dic trung phuc vu cho xép thi hang céc san
pham, em tim hiéu va phan tich dir liéu trén trang Amazon.com Véi cac
danh gia cua khach hang cho san pham cung may anh.
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| didn't rush to make a review of this camera, as | wanted to really put it I have owned this camera for about a year now and just now getting around to

through it's paces first. | won't try to list every feature or go over every bullet writing my review, so | can say with 100% certainty how | feel

point (the above description does a fine job), but instead try to go over a few

things which make a big difference to me as a 50 Mark Il owner For some I have been a Canon shooter for a while and | am stepping up from a Canan

background, | bought an original 50 in 2007, a 5DIl in 2008 and have been 7D. The 5D iis a little bit bigger than the 7D but both have similar build
B Amazonrar "\ & Bidirectional inter-de..p.. 7| [& ToanZIM - IELTS Wri.pdf  ”

D @ s 0 e 9 4

Dit liéu binh luan cua khach hang duoc crawl vé cho danh muc san
pham Camera and Photo c6 dang sau:
<title>Canon EOS 5D Mark III</title>

<link> https://www.amazon.com/Canon-Frame-Full-HD-Digital-
Camera/dp/BO007FGYZFI/ref=sr 1 1?s=electronics&ie=UTF8&qgid=146798

0819&sr=1-l&refinements=p 89%3ACanon#customerReviews</link>
<NumberOfPosts>643</NumberOfPosts>
<lastBuildDate>07 june 2016 04:26:48 AM</lastBuildDate>
<!-- Comments -->
<items>

<tag value="0">
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<properties CustomerReviews="3" TopReviewerRanking="134"
HelpfulVotes="3" author=" ©Nelly “date="02/18/2016">

</properties>

<infomation star="5" title="All I have 1s one word to
describe this camera... HOLY CRAP!! Yes I know that's more than

one word!">
</infomation>

<comment>0OK so I didn't get my Canon 5d III from amazon
because of financing options elsewhere but I just had to leave a
review here. Ok so I jumped from a canon t3i with the 18-55mm
kit lens straight into this monster 5d III with the canon 24-
70mm £/2.8 mkII zoom lens.

The Canon 5d III is better than the Canon t3i in Jjust about
every department. I bought it about a week before Christmas 2015
and I'm writing this review now about 4 weeks later after I've
had time to actually play with it and take a few 100 shots
during Christmas and New Years parties and a small portrait
session. I am blown away at the image quality this camera and
lens produces. I'm extremely thrilled to be producing those same
sharp clean images that I would see online from night club,

sports, and portrait photographers.
Comparisons between the 5dIII and t3i

1. The image gquality is MUCH BETTER, SHARPER, AND CLEANER.
2. Better capability at low light shooting with higher ISO's.
3. Incredible autofocusing system with 61 AF points (41 of them
are cross type) that I am still learning as I go. No more focus
and recompose. Use the (orientation linked AF point) option in
the auto focus menu and you'll see what I mean. (That's just one
of many many useful features of the AF system)
4. The extra buttons at the top of the camera give you more
flexibility at changing almost any setting at just a push of a
button and a turn of either the top wheel with your index finger
or the bottom wheel with your thumb. Changing some of those same
settings on the t3i requires going a little further into the
menu which takes a couple extra seconds to push a couple extra
buttons decreasing your chances of getting that candid shot that

you want to get in a hurry.

5. In-camera HDR. Helpful in properly exposing shadow areas when
shooting towards the sun or other bright areas without over

exposing the brighter areas.
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6. You can rearrange and customize a number of buttons to suit

your shooting style and needs.

7. You can calibrate (micro-adjust) any lens if needed.
8. Better selection of higher quality lenses.

9. Weather sealed.

I'm sure I'm missing a few more points that I can't think of
right now. There are only three things that the t3i is better at
than the 5diii...
Smaller, lighter, and cheaper. Other than that, the 5diii ate
the t3i for lunch and pooped it out by dinner time. Don't get me
wrong I must emphasize that the Canon t3i was a great little
starter camera and I have produced plenty of great images
especially when paired with the Canon 50mm 1.8 but it was time
to step up my game and start making some money on the side with

this monster camera and lens.

Even though the 5d III price dropped about $800 around the
beginning of 2015 it's still pretty expensive. I know it was
crazy to spend about $1,100 more on the 5dIII vs the 6d (which
has the same great image quality) Jjust to get an incredible AF
system and an extra storage slot (which I don't care for too
much right now) and better ease of use of the custom functions,
settings buttons layout that more than 1likely vyou will be
changing frequently throughout... but I wanted to be prepared
for any kind of photography event that comes my way. So there ya

have it, My review.</comment>

</tag>

Nhan xét:
Dit liéu dugc truy héi tir trang Amazon.com phuc vu cho thuc nghiém chira
cac noi dung sau:
1. Thong tin danh gid sao: <infomation star>: dugc su dung cho
danh gia chuan vang xép hang
2. SO ngudi xem xép hang: <TopReview of ranking> duoC Sir

dung cho danh gia chuan vang xép hang
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3. Binh luan cua khach hang: <comment> duoc st dung dé trich

thong tin xép hang cho cac dic trung dé xép hang cho san pham

3.2. Phwong phap

Thuat toan duoc thuc hién nhu sau:

1. Thu thap dit liéu danh gia cua khach hang theo dinh dang
nhu phan 3.1

2. Thuc hién tién xir ly dir liéu: tach tir, x6a bo cac khoang
trbng khong can thiét.

3. Su dung cong cu JESA va CSRL dé trich cac cum tir chia
quan diém hoic cac so sanh quan diém cho ting dic trung
cta san pham.

4. Tinh diém va xép thir hang cho cac dic trung theo cong
thac (1),(2) cho JFSA va (3) cho CSRL.

5. Sir dung cong danh gia cua Speaman, 1980 dé do do twong

tu gitra cac két qua xép hang cua cac phuong phap.

3.3. Gioi thiéu cong cu JFSA

JFSA 1a mot phan mém mé ngudn mé dugc phét trién bsi Roman
Klinger, 2015 sir dung dé thyuc hién cac thuc nghiém véi md hinh xac suat
cho viéc trich cac dic trung va cum tir cha quan thé hién cac danh gia

tuong tng.

> Cau truc cia thu muc nhu sau:
src/ bao gom tat ca céac file ngudn
bin/ bao gdm céc kich ban trg giup dé bién dich chwong trinh
3rdparty/ bao gom ark-tweet-nlp-0.3.2.jar

data/ gom céc dit liéu vi du, cac ngit liéu sir dung va cac tir dién duoc
su dung trong mé hinh
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ini/ gom cac file khoi tao

models/ gom cac mo hinh dd dwgc huan luyén trudc.

» Phan mém duoc cai dat trén hé diéu hanh linux véi Java 1.7 va
Maven 2.0
> Dé cai dit, ching ta thuc hién céc thao tac sau:
o Cai dat ark-tweet trén thu muc Maven
source bin/install-ark-tweet-nlp.sh
o Bién dich maven va tao mét file jar
Két qua : tao ra mot file jar:
jfsa-0.1-jar-with-dependencies.jar
> Dir liéu: Phan mém nay thyc hién trich dac trung va cac cum tir chia
quan diém trén dir liéu khong gan nhan.
- Dir liéu vao: 1a tép .txt chira dit lidu danh gia co cau tric
nhu sau:
Cot dau tién: 1 sé thir tu (cac binh luan)
Cot thir 2: chua st dung: danh cho cac phét trién sau
Cot thr 3: van ban chaa dir liéu danh gia
- Dirliéu ra:
Cac dac trung va cum tr chtra nhan xét tuong g dugc chua trong
file .csv

Cac mdi quan hé so sanh dugc chua trong file .rel

> Chay hé thong trén mé hinh da dwoc huan luyén truéc:

“jJava-Xmx2g-cptarget/jfsa-0.1.jar:target/jfsa-0.1-jar-with
dependencies.jarsc.rk.targsubj. TargSubjSpanNERmodelfile.jfsainputdata.tx
t outputdata.txt
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Hoac: ./bin/run.sh modelfile.jfsa inputdata.txt outputdata.txt
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KET LUAN

Do 4n di dat duoc mot sb két qua nhu sau:

> Tim hiéu tong quan vé phan tich quan diém hay khai thac quan diém
Va C4c van dé dat ra voi bai toan nay.
> Tim hiéu vé phuong phép trich tir quan diém méi trén di liu, Gng

dung vao bai toan phén tich quan diém

> Tim hiéu vé dit liéu nguoi dung danh gia san pham cho may anh trén
trang Amazon.com, mau dit liéu quan diém dugc crawl vé tir trang
nay dé phan tich thuat toan ap dung trén di liéu do.

» Chuan bi dir liéu cho thuc nghiém

> Tim hiéu str dung cdng cu trich cac dic trung va tir quan diém tuong
ung trong van ban chira nhan xét.

Chu dé nghién cau caa d6 an nay 1a mot linh vyc kién thuc mai hoan
toan m&i ma chung em chua duoc hoc. Do d6 viéc doc tai liéu dé tim hiéu
va phan tich di gitp em hiéu biét thém rat nhiéu cho nhiing bai toan c6 y
nghia trén thyc té. Do thoi gian ¢ han nén dé tai mai chi budc dau phan
tich dit liéu va xac dinh thuat toan cho chuong trinh thuc nghiém. Trong
thoi gian téi, em sé& tiép tuc phat trién dé tai, danh gia két qua thuc nghiém
cua phuong phap.

Trong qué trinh thuc hién dé tai va trinh bay noi dung da tim hiéu
dugc chic em khong tranh khoi c6 nhiing thiéu s6t. Em rat mong nhan
duogc nhitng y kién dong gop quy bau cta thay cd va cac ban

Em xin than thanh cam on !
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