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LOI CAM ON

Trudéc tién, em xin giri 161 cam on chan thanh va biét on sdu sic nhat téi Co
Nguyén Thi Xuan Huong, Truong Dai hoc Dan 1ap Hai Phong di chi bao va hudng

dan tan tinh cho em trong sudt qué trinh tim hiéu va thuc hién khéa luan nay.

Em xin chan thanh cam on cac Thay, Cd trong Khoa Cong nghé Théng tin da
tan tinh giang day va truyén cho em nhitng kién thic quy bau cho em trong sudt qué

trinh hoc tap va 1am luan van tét nghiép

Em xin chan thanh cam on tdi cac Théy, C6 va cac Can bo, Nhan vién cua
truong Pai hoc Dan Lap Hai Phong da tao cho em nhitng diéu kién thuan loi dé hoc

tap va nghién cuu.

Cubi cung em mudn gui loi cam on tdi gia dinh va ban bé nhiing ngudi than
yéu di ludn bén canh dong vién trong sudt qua trinh hoc tap va lam khoa luan tét

nghiép.

Mic di em di rat cd gang hoan thanh luan van trong pham vi va kha ning
cho phép nhung chic chian s& khong tranh khoi nhitng thiéu s6t. Em kinh mong

nhan duoc sy cam théng va tan tinh chi bao, gop y cia quy Thay C6 va cé4c ban.
Em xin chan thanh cam on!
Hai Phong, ngay..... thang..... nam.......

Sinh vién

Nguyén Thanh Cuong



CHUONG 1: BAI TOAN PHAN TiCH QUAN PIEM

1. 1 Nhu ciu veé thong tin quan diém va nhan xét

"Nhiing gi ngudi khac nghi” da ludn ludn 13 mot phan quan trong trong viée
cung cip thong tin cho qua trinh ra quyét dinh cta hau hét chung ta. Trudc khi
Internet tr 1én pho bién, chiing ta thudng yéu cu ban bé hay nguoi than gidi thiéu
mét thg co khi tw dong hoic yéu cau tai liéu tham khao lién quan dén xin viéc tir
cac dong nghiép, hodc tu van tiéu dung. Ngay nay, Internet va Web da gitip cho
chung ta c6 thé dé dang tiép can cac y kién va kinh nghiém cta nhitng ngudi khac
ma khong nhét thiét phai la nhimg ngudi quen biét c4 nhan, khong phai 1a cac nha
phé binh chuyén nghiép ndi tiéng, nhitng ngudi ma ching ta chua bao gio nghe néi
t6i trong khong gian rong 16n. Va nguoc lai, ngay cang nhiéu va nhiéu hon nira
nhitng nguoi sin sang cung cdp cac y kién cta minh cho nhitng nguoi khac qua

Internet.

Theo hai cuoc khao sat cia hon 2000 ngudi My truong thanh méi: 81%
nguoi ding Internet (hoic 60% ngudi M) da thuc hién nghién ciru truc tuyén vé
mot san pham it nhat mot 1an; 20% (15% cua tat ca cac ngudi M¥) 1am nhu vay
trong mot ngay. Trong sb 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 cao danh gia di c6 mot anh huong dang ké mua hang cia ho. Nguoi tiéu
ding sin sang tra tir 20% dén 99% mot muc duoc danh gia 5 sao cao hon so voi
moét muc dénh gia 4 sao, 32% da cung cap mot danh gia vé mot san pham, dich vy
thong qua mot hé théng xép hang truc tuyén, trong d6 c6 18% cua cong dan tryc
tuyén cao cap, co dang mot binh luan truc tuyén hoiac xem xét vé mot san pham hay

dich vu.



Théng ké nhanh chi ra ring viéc tiéu thu hang héa va dich vu khong phai 1a
dong co duy nhat khi nguoi dung tim kiém hodc thé hién y kién tryc tuyén. Sy can
thiét ciia nhirng thong tin chinh tri ciing 1a mot yéu t6 quan trong. Vi duy, trong mot
cudc khao sat hon 2500 nguoi My trudng thanh, Rainie va Horrigan nghién ctru co
31% nguoi My - trén 60 triéu nguoi - 2006 nguoi dung Internet van dong tranh cir,
la nhirng nguoi thu thap thdng tin vé cudc bau cir ndm 2006 truc tuyén va trao doi

nhan xét thong qua email. Trong s nay:

« 28% n6i rang nguyén nhan chinh cho cac hoat dong truc tuyén nay dé thu
nhén dugc quan diém tir bén trong cong dong cua ho, va 34% cho biét mot ly do

chinh 14 dé nhan duoc quan diém tir bén ngoai cong dong cua ho.

« 27% da xem danh gia truc tuyén cho su tan thanh hozc xép hang cia cac t6

chtrc bén ngoai.

« 28% cho biét rang hau hét cac trang web ma ho sir dung dé chia sé quan
diém, nhung 29% néi rang phan Ion céc trang web ma ho sir dung thach thirc quan
diém cua ho, chi ra rang nhiéu nguoi khong chi don gian Ia tim kiém dé xac nhan

cac quan diém co trude cua ho.
« 8% dang binh luan truc tuyén binh luan chinh tri riéng cua ho.

Déi v6i ngudi ding tim kiém sy tin cdy trong nhimg 101 khuyén va tu van
trye tuyén quan tim dén viéc xdy dung mot hé théng méi dé xur 1y truc tiép cac
quan diém trude tién 1a phan loai chung. Theo Horrigan théng ké rang trong khi da
s6 nguoi str dung internet cia My cho rang kinh nghiém tich cuc trong nghién ctru
san pham tryc tuyén, 58% cho rang théng tin tryc tuyén 1a thiéu, kho tim, khé hiéu
va hoac qua nhiéu. Vi vay, nhu cAu ¢ mot hé théng dé ho tro nguoi ti€u dung tim

kiém thong tin 12 rat can thiét.

Céc nha cung cap san pham ngay cang chi y hon dén sy quan tim ma ngudi
ding ca nhan thé hién trong cac nhan xét trc tuyén vé san pham va dich vu, va sy

anh huong nhu xu thé sir dung.



Véi sy bung nd caa nén tang Web 2. 0 nhu céac blog, dién dan thao luan,

peer-to-peer mang, va cac loai khac nhau cua cac mang xa hoi...

« Théng ké cua Facebook: c6 hon 500 triéu ngudi ding & trang thai hoat
dong (active) mdi nguoi 6 trung binh 130 ban (friends), trao ddi qua lai trén 900

triéu d6i tuong.

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

« O Viét Nam: c4c mang x& hoi zing.vn, go.vn ... thu hat duoc déng dao

nguoi dung tham gia.

Mot luong dong dao ngudi dung gia ting chua timg ¢6 va ¢ quyén chia sé
kinh nghiém va nhan xét cua riéng ho vé bét ky san pham hodc dich vu, 1a tich cuc
hay tiéu cuc. Khi cac cong ty Ion dang ngay cang nhan ra, nhitng tiéng noi cua
nguoi tiéu ding cé thé van dung rat Ion anh huong trong viéc hinh thanh nhan xét
ctia ngudi tiéu ding khac, cubi cung dé trung thanh véi thuong hiéu cua ho, ho
quyét dinh mua, va van dong cho chinh thuong hiéu cua ho... Cong ty cd thé dap
tng véi nhitng hiéu biét ciia nguoi tiéu ding ma ho tao ra thong qua diéu khién
phuong tién truyén thong xa hoi va phan tich cac thong diép maketing cia ho, dinh

vi thuong hiéu, phat trién san pham va cac hoat dong phu hop khéc.

Tuy nhién, cac nha phan tich nganh céng nghiép luu ¥ rang viéc tan dung cac
phuong tién truyén thdng méi cho muc dich theo doi hinh anh san pham doi hoi can

phai c6 cong nghé mai.

Céc nha tiép thi ludn ludn can giam sat cac phuong tién truyén théng cho
thong tin lién quan dén thuwong hiéu ciia minh - cho du d6 1a ddi véi céc hoat dong
quan hé céng chung, vi pham gian lan, hoac tinh bao canh tranh. Nhung phan manh
cac phuong tién truyén thong va thay doi hanh vi cua ngudi tiéu dung da loai trir

cac phuong phap giam sat truyén thong. Technorati uéc tinh rang 75. 000 blog méi



duoc tao ra mdi ngay, cing véi 1, 2 triéu bai viét mdi ngay, trong dé c6 nhiéu nhan

xét ngudi tiéu dung thao luan vé san pham va dich vu.

Vi vay, khong chi c6 ca nhan, ma cac cong ty, cac to chic déu quan tim

dén mot hé thdng cd kha ning ty dong phan tich quan diém cua ngudi tiéu dung.
1. 2 Lich sir ciia phén tich quan diém va khai thac quan diém

Linh vuc phan tich quan diém (sentiment analysis) hay khai thac quan diém
(opinion mining) gan day da thu hut duoc sy quan tdm rong rii clia cac nha nghién
ctru. Nam 2001 bat dau danh dau su lan rong nhan thtc vé cac van dé nghién cau

va co hdi nang cao phén tich tinh cam va khai thac quan diém.
Cac nhan té dugc nghién ciru gdm:

 Su gia tang cua cac phuong phap hoc may, xi ly ngbn ngir tu nhién va

khéi phuc théng tin.

« Su san c6 cua cac tap dir liéu dao tao cho cac thuat todn hoc may, su phat
trién cua Internet, cu thé 1a su phat trién cua tap hop cac trang Web thu thap cac y

kién va quan diém.

« Thuc hién nhirng thach thic tri tué¢, thuong mai va cac ung dung thong

minh trong linh vuc nay.

Thuat ngir khai thac quan diém (Dave et al. 2003) 1a cac cong cu khai thac
quan diém s& xtr Iy mot tap hop cac két qua tim kiém cho mot ddi twong nhét dinh,
sinh ra mét danh séch cac thudc tinh san pham (chat lwong, dic trung, vv) va cac

quan diém tong hop vé ching (kém, binh thuong, tot).

“Phén tich quan diém” 1a cum tir song song cua "khai thac quan diém" &
nhitng khia canh nhat dinh (Das va Chen Tong, 2001). “Phan tich quan diém" va

"khai thac quan diém" biéu thi cing mét linh vuc nghién cau.



1. 3 Nhiém vu ciia phan tich quan diém

Phan tich quan diém 13 nhitng nghién ctru nham phat hién ra quan diém hay
xu hudng cia nguoi dung dua trén cac k¥ thuét lién quan dén van dé xir 1y ngon
ngit tu nhién. Co hai hudng tiép can chinh cho bai toan nay la: Phan 16p quan diém

(Sentiment Classification) va trich quan diém (Sentiment Extraction)

« Phan 16p quan diém: La bai toan khai thac cac k¥ thuat dé phan 16p cac vin

ban theo dinh huéng quan diém (tich cuc, tiéu cuc hay trunglap).
« Trich quan diém: bao gém 3 nhiém vu chinh la:
1. Trich cac dic trung d6i twong co nhan xét trong mdi quan diém.

2. Xac dinh ¢ hay khong cac quan diém trong cac dic trung 1a positive,

negative hay neutral (phu thudc vao dinh dang ctia cac quan diém)
3. Nhom cac cum tir cung nghia dac trung.

1. 4 Bai toan phan lép quan diém

Bai toan phén 16p quan diém dugce xem xét véi hai tiép can chinh la:
- Phan 16p cdu chira quan diém
- Phan 16p tai liéu chira quan diém.

Phén 16p cau/tai liéu chira quan diém c6 thé dugc phat biéu nhu sau: Cho
mot cdu hay mot tdi liéu chira quan diém, hdy phdn loai xem cdu hay tdi liéu dé thé
hién quan diém mang xu hwéng tich cue (positive) hay tiéu cuc (negative), hodc

trung ldp (neutral).

Theo Bo Pang va Lillian Lee(2002) phan 16p cau/tai liéu chi quan diém
khong c6 sy nhan biét cia mdi tit/ cum tir chi quan diém. Ho st dung hoc may cé

giam sat dé phan loai nhirng nhan xét vé phim anh.



Khéng can phai phan 16p cac tir hay cum tir chi quan diém, ho rat ra nhitng
dic diém khac nhau cia cic quan diém va st dung thuét toan Naive Bayes (NB),
Maximum Entropy (ME) va Support Vector Machine (SVM) dé phén 16p quan
diém. Phuong phap nay dat d6 chinh xac tir 78, 7% dén 82, 9%.

Input: Cho mot tdp cic van ban chtra cac y kién danh gia vé mot ddi
tuong nao do.
Output: Mdi vian ban dugc chia vao mot 16p theo mirc d0 phan cuc

(polarity) theo dinh hudng ngir nghia (tich cuc, ti€u cuc hay trung 1ap).

Phan I6p tai liéu theo hudng quan diém that su 1a van dé thach thac va kho
khan trong linh vu xir Iy ngdn ngit d6 chinh 1a ban chat phuc tap caa ngdn ngir cia
con nguoi, dic biét 1a su da nghia va nhap nhang nghia cua ngbn ngir. Su nhap
nhing nay ré rang sé anh huong dén d6 chinh xac bd phan 16p cua ching ta mot
murc do nhat dinh. Mot khia canh thach thirc cia van dé nay dudong nhur 13 phan biét
nd véi viéc phan loai chu dé theo truyén théng dé 1a trong khi nhitng chu dé& nay
duoc nhan dang bai nhitng tir khoa dang mot minh, quan diém c6 thé dién ta mot
céch tinh t& hon. Vi du cau sau: “Lam thé nao dé ai d6 c6 thé ngdi xem hét bo phim
nay ?” khong chira ¥ c6 nghia duy nhat ma rd rang la nghia tiéu cuc. Theo d6, quan

diém dudng nhu doi hoi su hiéu biét nhiéu hon, tinh té hon.
e Nhiém vy cua bai toan phan 16p quan diém

Bai toan phan 16p quan diém duoc biét dén nhu 14 bai toan phan 16p tai liéu

v6i muc tiéu 1a phan loai cé4c tai liéu theo dinh huéng quan diém.

Pi co rat nhiéu tiép can khac nhau duoc nghién ciru dé giai quyét cho loai

bai toan nay. Dé thuc hién, vé co ban cd thé chia thanh hai nhiém vu chinh nhu sau:

> Trich cac dic trung nham khai thac cac thong tin chi quan diém phuc

vu muc dich phan loai tai liéu theo dinh hudng ngir nghia.

> Xay dyng md hinh dé phan 16p cac tai liéu.



CHUONG 2: BAl TOAN TU PONG XAC PINH CAC U,
NHUQC PIEM TRONG CAC NHAN XET ONLINE

2.1 Téng quan

CAc tac gia gioi thiéu hé théng tu dong trich cac wu nhuge diém tir cac danh
gia truc tuyén. Mic du di c6 nhiéu phuong phap duoc phét trién dé trich xuét cac
nhan xét tir vin ban, trong bai bao nay céc tac gia tap trung vao trich nhiing 1y do dé
dua ra cac nhan xét, ma chang c6 thé 1a mot trong hai hinh thirc thé hién 1a théng tin
thuc té hodc quan diém. Tan dung cac trang web xem truc tuyén voi cac wu va
nhuoc diém di dugc dua ra trong d6, ho dé xuat mot hé théng cho viéc giong cac
vu va nhugc diém véi cac cau trong cic van ban nhan xét. Ho st dung mé hinh
Maximum Entropy dé huan luyén tap két qua da gan nhin cho cac wu, nhuge diém

trich tuan tu tir cac trang web nhan xét.

Két qua thuc nghiém cua ho cho thay rang hé thong nay xac dinh cac wu va

nhugc diém vai do chinh xac 1a 66% va thu hdi 76%.
2. 2. Gioi Thiéu Bai Toan

Nhiéu nhan xét duoc thé hién trén cac trang web trong cac dang nhu danh
gia san pham, cac blog c4 nhan va cac nhém nhan tin phan hdi. Moi nguoi ngay
cang gia ting tham gia bay to nhan xét cia ho trén cac phuong tién truc tuyén.
Xu huéng nay di dua ra nhiéu dé tai nghién cau tha vi va day thtr thach nhu phat
hién chua quan, phén loai dinh huéng ngtr nghia, va phan loai danh gia.

Phéat hién cha quan la nhiém vu xac dinh cac tir chu quan, cac giai thich,
va cau. (Wiebe et al, 1999; Hatzivassiloglou va Wiebe, 2000; et al Riloff, 2003).
Xac dinh chii quan gilip phan tach cac nhan xét tir cac théng tin thuc té, n6 co thé
hitu ich trong tra 15i cau hoi, tom tit,..

Phéan loai dinh hudng ngir nghia la mot nhiém vu cua viéc nhan xét la tich
cuc hay tiéu cuc cua cac tur (Hatzivassiloglou va McKeown, 1997; Turney, 2002;
Esuli va Sebastiani, 2005). Nhan xét cua cac cum tir va cac cau ciing da duoc

nghién cuu (Kim va Hovy, 2004; Wilson et al. 2005). Phan loai nhan xét mac do

10



tai liéu dugc thuc hién chu yéu cho cac danh gid, noi ma cac hé théng chi xac
dinh mét nhan xét la tich cuc hay tiéu cuc cho toan bo mét tai liéu (Pang et al,
2002; Turney2002).

Trong cdng viéc nay, c6 rit nhiéu van dé phuc tap hon trong linh vuc
quan diém da duoc nghién ctu. (Bethard et al, 2004; Choi et al, 2005;. Kim va
Hovy, 2006) di x4c dinh ngudi dua ra nhan xét cua quan diém duoc thé hién
trong cac cau bang cach str dung cac k¥ thuat khac nhau Wilson va cac cong su,
2004 tap trung vao su nhin manh cua cdc ménh dé quan diém, tim kiém nhiing
quan diém manh va yéu. Chklovski, 2006 gigi thiéu mot hé théng tap hop va
dinh luong mic do dénh gia cac nhan xét rai rac khap cac trang web.

Ngoai phan loai quan diém ¢ muc do tai liéu trong phan danh gia san
pham truc tuyén, Hu va Liu, 2004. Popescu va Etzioni, 2005 tap trung vao khai
thac va tom tat cac nhan xét bang cach trich xuat cAu quan diém lién quan dén
dic trung san pham.

Trong bai bao nay, c4c tac gia tap trung vao mot van dé day théach thuc
nhung quan trong ciia phan tich quan diém, xac dinh ly do cho nhan xét, dac biét
1a dbi voi cac nhan xét trong phan danh gia san pham truc tuyén. Bai toan xéac
dinh Iy do nhan xét trong cac danh gia truc tuyén Ia tim céch tra loi cau hoi “Cac
nguyén nhan nao ma tac gia cua nhan xét |1 thich hay khéng thich san pham?”

Vi dy, trong danh gia ctia khach san, thong tin nhu "tim thay 189 nhan xét
tich cuc va 65 danh gia tiéu cuc" c6 thé khong thoa man diy du cac nhu cau
thong tin cho cac nguoi dung khac nhau. Thong tin hitu ich hon c6 thé 1a "khach
san nay la rat tét cho céac gia dinh c6 tré so sinh".

Cong viéc nay khac mot cach quan trong vai cac nghién cau (Hu va Liu,
2004) va (Popescu va Etzioni, 2005). Cac phuong phap tiép can nay trich xuat
cac dic trung cta Cac san pham va xac dinh cac cau c6 nhan xét vé nhitng dic
trung nay bang cach sir dung cac tir va cum tir nhan xét. O day, ho tap trung vao
trich cac vu va nhuoc diém trong d6 bao gom khéng phai 1a cau chi cd chira thé
hién nhan xét vé cac san pham va cac dic trung ma con gom céc cau véi nhiing
ly do tai sa0 mot tac gia ciia mot bai danh gia viét nhan xét. Mot sb vi du xac

dinh boi hé théng cua ho:
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It creates duplicate files.

Video drains battery.

It won'tplay music from all music stores

Mic du viéc tim kiém 1y do trong vin ban mang nhan xét 1a mét phan

quan trong cua viéc danh gia, khéng c6 mot nghién ctiru nao da dugc thuc hién
cu thé mot phan vi khdng cé dir liéu duogc gan nhan. Gan nhan mdi cau 1a mot
nhiém vu tén thoi gian va tdn kém. Trong bai bao nay, ho dit ra mot framework
dé tu dong xac dinh ly do trong cac danh gia truc tuyén va gidi thiu mot ky
thuat méi dé ty dong gin nhan dir liu huan luyén cho nhiém vu nay. Ho gia
thuyét rang trong mot tai liéu danh gia truc tuyén lién quan chat ché dén cac uu
va nhuoc diém thé hién trong van ban. Ho tan dung thyuc té rang trong céc danh
gia trén mot s trang web nhu epinions.com di chira cac wu va khuyét diém bang
van ban cta cung mot tdc gia nhu la cac nhan xét. Ho st dung nhitng uu va
khuyét diém tu dong gan nhadn cau trong cac nhan xét sau d6 ho huin luyén hé
théng phan loai. Sau d6 ap dung cac hé thong két qua dé trich xuat cac wu va
nhuoc diém tir cdc nhan xét trong céac trang web khac ma khdng c6 cac vu va

khuyét diém xac dinh.
2. 3. Cac wu diém va nhwoc diém trong cac nhan xét truc tuyén

Xem xét viéc xac dinh mot quan diém trong cac nghién ctu cia cac tac
gia vé céc tinh toan ngdn ngir, day 1a mot viéc rat khé dé dinh nghia thé nao la
mot quan diém trong mot mé hinh tinh toan vi khé c6 thé xac dinh don vi cua
mot quan diém. Nhin chung, cac nha nghién ciru phan tich quan diém & ba mirc
d6 khac nhau la: muc tir, mirc cau va muc tai liéu.

Phan tich quan diém muc tir bao gom phan loai nhan xét tir, 14 xem muc tir
vung duy nhét (vi du nhu tot hay xau) nhu 1 chira nhan xét, cho phép phan loai
cac tir vao loai nglr nghia tich cuc va tiéu cuc. Cac nghién ciru theo nhan xét muc
ciu coi cAu nhu 13 mdt don vi nho nhat cia mot nhan xét. Cac nha nghién ctu cb
gang xac dinh cau mang nhan xét, phan loai nhan xét cua ching, va xac dinh céac
ngudi dua ra nhan xét va cac chu dé cua cac cAu nhan xét. Phan tich nhan xét

muc tai liéu duoc &p dung cha yéu dé phan loai nhan xét, trong d6 toan bo tai
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liu dugc viét cho mot nhan xét duoc dugce danh gia 1a chira quan diém I tich
cuc hay tiéu cyc. Nhiéu nha nghién ctu cho rang xem xét toan bo tai liéu chira
quan diém la qua th.

Trong nghién ctu cua Kim va cac cong su, ho dua ra tiép cach 1a mot
nhan xét ¢ quan diém chinh (nhan xét hoac khdng) vé mot san pham nhat dinh,
nhung ciing bao gdm cac ly do khéc nhau cho cac nhan xét hodc khdng nhan xét,
ma nd co gia tri dé xac dinh. Vi vay, ho tap trung vao viéc phat hién nhitng ly do
trong nhan xét san pham truc tuyén. Ho ciing gia thuyét rang cac ly do trong bai
danh gia lién quan chit ché dén wu va khuyét diém thé hién trong nhan xét. Céc
vu diém trong mot danh gia san pham 1a nhitng ly do mé ta tai sao mot tac gia
ctia nhan xét thich san pham. Cac nhuoc diém 1 ly do tai sao tac gia khdng thich
san pham. Dua trén quan sat cua ho trong cac danh gia truc tuyén, hau hét céc
danh gia c6 ca uu va khuyét diém ngay ca khi doi khi mét trong sé chdng chiém

wu thé.
2. 4. Tim kiém wu va nhwoc diém

Phan nay mé ta cach tiép can caa cua Kim va Hovy cho viéc tim kiém cac
cu wu va nhuogc diém di cho trong mot van ban xem xét. Trudc tién ho thu thap
dir liéu tir epinions.com va tu dong gan nhan madi cau trong tap dit liéu. Sau do6 ho
md hinh hé théng st dung mot trong nhiing ky thuat hoc may da duoc &p dung

thanh cdng cho cac van dé khac nhau trong xu ly ngdn ngit tu nhién.
2. 4.1 Tw ddng gan nhan cau wu diém va nhwoe diém

Trong mot s6 trang web c6 danh gia san phiam nhu amazon. com va
epinions.com, mét s6 trong d6 (vi du nhu epinions.com) dua cac cum tir thé hién
truc tiép wu va nhuoc diém trong cac twong ang cia nhan xét cia mdi tac gia cing
Vvéi cac van ban nhan xét. Dau tién, ho thu thap mot tap 16n cac bo ba: <vin ban
nhan xét, cac uu diém, cac nhugc diém> tir epinions.com. Mot tai liéu danh gia
trong epinions.com bao gom maot chu d& (mot mé hinh san pham, tén nha hang,

diém dén du lich, vv...), ru va nhuge diém (phan 16n 12 mot vai tir khoa nhung doi
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khi 14 cau hoan chinh), va vian ban nhan xét. Hé théng gan nhan ty dong cua ho
truéc tién 13 thu thap cac cum tir trong truong wu diém va nhugc diém va sau d6

tim kiém cac vin ban danh gia chinh dé thu thap cc cdu tuong ng voi nhiing

cum tur.
PROS: |::> PI,P2,P3,.... Pn
P1,P2,....Pn
[ >|CLC2C3,....Cn
CONS:
CLCZ,...Cn ::> Cau khong lién quan

Nhitngquan diém

nhe;m Xetve 1 san Cé}u chta nhitng wu diém,nhuoc
pham hoac dich diem:
Vvu nao do.... P1_Cau 7
Caul
A P2 —Cau 10
Cau 2 :: :
Cau 3
Cl-Cau 16
Cl-Cau3
Caun

Mot tai liéu nhan xét qua trinh gan nhan

Qua trinh gan nhan tw déng cdc cau wu va nhwoe diém trong mét nhgn xét.
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Hé thdng trich xuit dau tién cac cum tir phan cach bai ddu phay tir moi
truong wu diém va nhugce diém, tao ra hai tap cac cum tir: {P1, P2,..., Pn} cho wu
diém va {C1, C2,..., Cm} cho khuyét diém.

Vi du trong hinh 1: “beautiful display "c6 thé 1a P; va" not something you
want to drop”c6 thé 1a C;.

Sau d6, hé thdng so sanh nhirng cum tir véi cac ciu trong vin ban trong
toan bo nhan xét. Béi véi mdi cum tir trong {P;, Ps,..., P,} va {Cy, Cs,..., C}, hé
thdng kiém tra tirng cau dé tim maot cAu ma bao trim hau hét cac tir trong cum tur.
Sau d6, hé théng gan nhan cau nay vai nhan "pro™ hoic "con" thich hop. Tat ca
cac cau con lai dugc gan nhin khong dugc danh dau 1a "neither". Sau khi gan nhan

tat ca cac dit liéu epinion, ho st dung né dé huan luyén hé théng nhan dang cau.

2. 4.2 M0 hinh héa véi phan loai Maximum Entropy

Kim va Hovy st dung phan loai Maximum Entropy cho nhiém vu tim
kiém cau wu diém va nhuoc diém trong mot danh gia nao d6. Phan loai
Maximum Entropy da duoc &p dung thanh cong trong nhiéu nhiém vu trong xu
ly ngén ngit tu nhién, chang han nhu vai trd gan nhan ngir nghia, tra 15i cau hoi,

va trich rat thong tin.

Class symbol Description
PR Sentences related to pros in a review
CR Sentences related to cons in a review
NR Sentences related to neither PR nor CR

Bang 1: Cac 16p dugc dinh nghia cho cac nhiém vu phan 16p

Cac md hinh Maximum Entropy 1a md hinh tét nhat 1a pha hop véi tap cac
rang budc bt budc bai bang chimg nhung dang khdng théng nhat c6 thé (Berger
et al, 1996). Ho md hinh xac suit c6 diéu kién caa mot 16p ¢ cho mot vector dic

trung x nhu sau:

1

Plel) = s G e
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Trong d6: Z, 14 nhan t6 chuan héa duoc tinh nhu sau:

Zi= ) exp () aifi(ex)

Trong cdng thirc dau tién, fi(c, X) 1a mot ham dic trung trong d6 c6 mot gia tri nhi
phan 0 hoic 1. oj la mot tham sé trong sé trong ham chire nang fi(c, X) va gia tri
l6n hon cua trong s6 cho thay fi(c, x) 1a mot dic trung quan trong trong 16p c. Béi
vé6i phét trién hé théng, ho st dung MegaM toolkit dé thuc hién phan 16p trén.

Dé xay dung mot mo hinh hiéu qua, ho chia nhiém vu cua viéc tim kiém
Cau wu va nhuoc diém thanh hai giai doan, mdi giai doan 1a mot phan 16p nhi phan.
Dau tién 1a giai doan xac dinh cum tir va thir hai 1a giai doan phan loai. Bbi véi mo
hinh 2 giai doan nay, ho dinh nghia mot 16p bo ba cua ¢ dugc liét ké trong Bang 1.
Nhiém vu xac dinh tch cac cau ang cir 1a vu diém va nhuoc diém (CR va PR
trong Bang 1) tir cac cau khong lién quan dén mot trong s ching (NR). Nhiém vy
phan loai sau d6 phan loai cac (ng cir vién vao wu (PR) va nhuoc diém (CR).
2. 4. 3 Cac dac trung

Phén 16p su dung ba loai cua cac dac trung: cac dac trung tir vung, Cac
dic trung Vi tri, va cac dac trung tir chira quan diém.

Déi véi cac dic trung tir vung, ho st dung unigrams, bigrams, va trigrams
thu thap duoc tir tap huan luyén. Ho phan tich truc gi4c rang c6 mot sé tir thuong
duoc sir dung trong c4c cau vu diém va nhugc diém, ching ¢ kha ning dai dién
cho ly do tai sao nguoi ding viét trong nhan xét. Vi du vé cac tir va cum tir d6 1a:
"because" va "that’s why".

Déi véi cac dic trung Vi tri, dau tién ho tim thay ranh gi6i doan trong vin
ban nhan xét bang cach sir dung cac thé html nhu <br> va <p>. Sau khi tim thay
ranh gigi doan, ho thém cac dic trung cho biét cau dau tién, thir hai, cudi cing, va
cau cudi cung thtr hai trong mot doan. Nhitng dic trung kiém tra truc gidc duoc sir
dung trong tom tat tai liéu ma cac cau quan trong ¢ chtra cac chu dé trong mot
van ban c6 mau vi tri nhat dinh trong mét doan (Lin va Hovy, 1997), n6 c6 thé &p
dung vi cac Iy do nhu wu va nhuoc diém trong mot tai liéu nhan xét 1a cac cau

quan trong nhat dé tom tit toan bo cac diém cua mot nhan xét.
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Déi véi cac dic trung tir chra nhan xét, ho da st dung céc tir chira quan
diém di duoc chon trudce dugc tao ra boi su két hop cua hai phuong phap. Phuong
phap déu tién thu duoc mot danh sach cac tir chira nhan xét tir mot ngir liéu tin tac
l6n bang cach tach céc bai viét nhan xét nhu thu tir, bai x& luan tir cac bai bao ma
la céc tin tirc don gian hodac cdc su Kién. Phuong phap tht hai duoc tinh dinh
huéng ngit nghia cua tir dwa trén tap céc tir ddng nghia WordNet2. Trong nghién
ctru ciia Kim va Hovy, 2005, ho da ching minh rang danh sach céc tir duoc tao ra
boi su két hop cua hai phuong phap thuc hién rat tét trong viéc phat hién cac cau
chra nhan xét.

DPong co dé tao danh sach cac tir chira nhan xét 1a mot trong cac dic trung
cia ho 1a cac cau wvu va nhuoc diém hoan toan co thé chira cac biéu thuc chira
nhan xét( tham chi mot sé trong dé 1a cau thuc té), chang han nhu “The waiting
time was horrible” va “Their portion size of food was extremely generous!”
trong nhan xét nha hang. Ho coi cac cau wu diém va nhuoc diém chi chta céc su
Kién, chéng han nhu "The battery lasted 3 hours, not 5 hours like they advertised”,

s& duoc bit bai cac dic trung tir vieng hoic vj tri.

Loai dac trung Mo ta Ky higu
(Feature category) (Description) (Symbol)
Unigram
Cac déac trung tir vung Bigram Lex
(Lexical Features) Trigram
Thefirst, the second,the last,the
Céc ddc trung vi tri second to last sentence in a Pos
Céc dac trung tir chira quan Pre-selected opinion-bearing op
diem words
(Opinion-bearingword features)

Bang 2: Bang tom tat cac dic trung
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Bang trén tém tit cac dic trung ma ho sir dung cho cac mé hinh va céc

biéu twgng cua ching ta s& sir dung trong phan con lai cia bai béo nay.
2.5. Dir Ligu

Ho thu thap dit liéu tir hai ngudn khac nhau:

+ www.epinions.com

+ www.complaints.com

Dit liéu tir epinions.com chu yéu dugc sir dung dé huan luyén hé thong
trong khi dix liéu tir complaints.com 1a dé kiém tra cac mé hinh da huin luyén
thuc hién trén dir liéu maoi.

Complaints.com bao gdm mét co sé dit liéu Ion cac nhan xét caa nguoi
tiéu dung vé da dang cac san pham, dich vy, va cac cong ty duoc thu thap hon 6
nam. Panh gia trong complaints.com la hoi khac so véi cac trang web khac ma
ching dugc lién két truc tiép hodc gian tiép véi cac trung tdm mua sim trén
mang nhu amazon.com va epinions.com. Muc dich cta viéc danh gia trong
complaints.com 1a dé chia sé kinh nghiém cua ngudi tiéu dung chu yéu Ia tiéu
cuc va canh béo cac doanh nghiép tir phan héi cia cac khach hang. Tuy nhién,
mét s6 nhan xét trong trung tim mua sam truc tuyén nhan xét lién quan Ia tich
cuc va doi khi khuyén khich moi ngudi mua céc san pham hoic sir dung céc dich
vu nhiéu hon nita. Mic du nd ¥ nghia nhung tuy nhién khong c6 dit lidu dugc
gan nhén bang tay dé ching ta cé thé sir dung dé xay dung mot hé théng dé xac
dinh nguyén nhan cia complaints.com. Bé giai quyét van dé nay, hogia thuyét
rang ly do trong cac nhan xét danh gia twong ty nhu cac khuyét diém trong cac
nhan xét danh gia khac va do d6 néu ching ta, bang cach nao d6 co thé dé xay
dung mot hé théng cd thé xac dinh cac khuyét diém tir cac nhan xét, ching ta co
thé ap dung né dé xac dinh ly do trong cac danh gia nhan xét. Dya trén gia thuyét
nay, ho hoc mot hé théng st dung céc dir liéu tir epinions.com, ma dé cd thé ap
dung k¥ thuat gan nhan dir liéu tu dong cua ho, va st dung hé théng két qua dé

xac dinh ly do tir cac danh gia trong complaint.com.
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2.5.1 Tap dir ligu 1: Ty dong gan nhan dir liéu

Ho thu thap hai linh vuc nhan xét khac nhau tir epinions.com: cac danh
gia san pham va céc danh gia nha hang. Di véi cac danh gia san pham, ho thu
thap 3241 nhan xét (115. 029 cau) vé may nghe nhac mp3 duoc thyc hién bai cac
nha san xuat khac nhau, ching han nhu Apple, iRiver, Creative Lab, va Samsung.
Ho ciing thu thap 7524 nhan xét (194. 393 cau) vé cac loai khac nhau cua nha
hang nhu. Family restaurants, Mexican restaurants, fast food chains, steak houses,
and Asian restaurants. Cac con s trung binh cua cac cau trong mot tai liéu nhan
xét la 35, 49 va 25, 89.

Muc dich cua viéc lya chon mét trong cac san pham dién tir va cac nha
hang 1a cac chu dé nhan xét cho nghién cau cua ho 1a dé thir nghiém phuong
phéap tiép can caa ho trong hai tinh huéng rat khac nhau. Ly do tai sao ngudi tiéu
ding thich hay khdng thich mét san pham trong danh gia céc thiét bi dién tir chia
yéu la vé cac dic trung cu thé va hitu hinh. Ngoai ra, c6 phan nao mot tap cb
dinh céc dic trung ctia mot dang cu thé caa san pham, vi du: dé sir dung, do bén,
pin, chat lwong hinh anh va d chép cho cac may anh ki thuat s6. Do d6, ching
ta ¢6 thé mong doi nguyén nhan trong danh gia cua thiét bi dién tir c6 thé chia sé
nhitng tir dic trung san pham va cac tir d6 mo ta cac khia canh cua cac dic trung
nhu: “short” hoic“long” cho “battery life”. Thyc té nay c6 thé lam cho céac
nhiém vu xac dinh ly do mot cach dé dang.

M3t khac, cac nhan xét nha hang néi vé khia canh rat da dang va céc dac
trung triru twong nhu 1a cac ly do. Vi du, 1y do nhu: “You feel like you arein a
train station or a busy amusement park that is ill-staffed to meet demand!”,
“preferential treatment given to large groups”, va“they don't offer salads of
any kind”’ 14 khé dé du doan.

Ho lan dau tién tu dong gan nhan ting cu trong cac danh gia thu thap
duoc tir mdi mién voi cac dic trung duoc md ta nhu muc ty dong gan nhin wu
diém va nhugc diém cho cac cau. Ho chia cac dir liéu thanh dir liéu huan luyén

va thir nghiém.
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Sau d6, Ho huan luyén md hinh caa ho bang cach st dung tap huan luyén
va thir nghiém né dé xem néu hé théng c6 thé gan nhan thanh céng cau trong tap

thar nghiém.
2.5. 2. Tap dir liéu 2: Dir lieu Complaints.com

Tt co s dit liéu trong complaints.com, ho tim kiém céc chu dé cing nhan
Xét nhu tap dit liéu 1: 59 khiéu nai cac nhan xét phan héi vé cac may nghe nhac
mp3 va 322 danh gia vé nha hang. Ho da thtr nghiém hé théng trén tap di liu

nay va so sanh két qua véi két qua xac dinh chi thich ciia con ngudi.

2.6. Két qua va thuc nghiém

Ho mé ta hai muc dich cua thuc nghiém. Trudc tién Ia phan tich 1am thé
nao & moé hinh phét hién tét cac wu, nhuoc diém véi viéc két hop cac dic trung
khéac nhau thyc hién trén di liéu thu thap duogc tir epinions.com. Thir 2 la xem xét
lam thé nao mé hinh huan luyén tét nhat thuc hién trén dit liéu méi tir mot ngudn
khéc, complaint.com.

Cho ca hai tap dit liéu, ho thuc hién trén ca hai phan caa thuc nghiém, cho
ca hai mién cac nhan xét cho may nghe nhac mp3 va nha hang. Ho phan chia

80 % dix liéu cho huan luyén, 10 % cho phat trién va 10% cho danh gia két qua.

2.7. Nghién ctru ciia Kim va Hovy dé tw dong phat hién cac ciu va

cac tir chira quan diém

Xac dinh cha quan muc cau. Wilson va Wiebe (2003) phat trién mot luoc do
gan nhén chu thich cho cac cau chii quan. Ho tao ra ngit liéu MQPA, bao gdm cac
bai bao duoc gan nhin bang tay. Mot sb tiép can khac duoc ap dung dé hoc cac tir

va cac cum tir ¢6 dau hiéu chu quan. Turney (2002) va Wiebe (2000) tap trung vao

hoc cac cum tinh tir va trang tr, Wiebe va cac cong sy (2001) tap trung vao céc

danh tu. Riloff va cac cong su (2003) da trich cac danh tir va Riloff va Wiebe

(2003) da trich cac mau cho cac thé hién chii quan st dung qué trinh hoc ting

cuong.
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2.7.1 Thu thap cic ngudn dir liéu

Ho phat trién mot sb thu thap cua cac tir hoc khong chira quan diém va chtra
quan diém. Ho két hop ching dé dat duoc danh sach céc tur tin cay hon. Ho dat

duoc mot danh sach cac tir thém vao tir dai hoc Columbia.

2.7.1.1 Thu thap 1: sir dung WordNet.

Trude tién, ho thu thap bang tay mot tip cac tir chira quan diém (34 tinh tir
va 34 dong tir). Phan 16p dau tién duoc dua ra ma do chinh xé4c rat cao (hé thong chi
tim cac cAu chtra quan diém), nhung khi danh sach cac tir qua nho, do hoi tudng lai
rat nho (no6 bi mat mot sé). Do d6, ho st dung mét danh sach céc tir dugc md rong
bang cach sir dung WordNet. Gia thuyét ctia ho 13 cac tir dong nghia va trai nghia
cua mot tur chira quan diém co thé 1a tr quan diém tot, vi du nhu: "nice, virtuous,
pleasing, well-behaved, gracious, honorable, righteous" Ia cac tir dong nghia cho
“good” hodc "bad, evil, disreputable, unrighteous" la cac tir trai nghia. Tuy nhién,
khong phai tat ca cac tir dong nghia va trai nghia c6 thé sir dung dugc: mot sb tir
nay dudng nhu cdé mit trong ca ngit canh chira quan diém va khéng chtra quan
diém, nhu "solid, hot, full, ample" cho "good". Piéu nay cho thiy can thiét cho mot
muc d cua do 16n gia tri. Néu ching ta cé thé do do :”g?m nhét chtra quan diém”
clia cac tir dong nghia va trai nghia dé nhan biét quan diém, sau dé c6 thé xac dinh
c6 hay khong trong tap dugc mo rong. Dé tinh toan ty 1€, ho tao ra mot danh séch tu
chtra quan diém béng tay va tao ra céc tir lién quan cho chung sir dung WordNet. Dé
tranh thu thap cac tir khong pho bién, ho bat dau voi danh sach tir co ban va phd
bién cho céc sinh vién nudc ngoai chudn bi cho thi TOEFL. Tir d6, ho ldy ngiu
nhién 462 tinh tir va 502 dong tir cho gan nhin bang tay. Humanl va human2 duoc
gan nhan 462 tinh tr va human3, human4 dugc gan nhan 502 dong tir, gan nhan
mdi tir 13 tir chita quan diém hodc khong chira quan diém cia tir khéc.

bé dat duoc do do ctia do nhian manh quan diém/kh@ng quan diém, ho do
khang cach WordNet ciia tir dich (d6ng nghia hodc trai nghia) voi hai tap cac tir
gidng dugc chon bang tay cong véi cac tir md rong hién tai (hinh 1). Ho xac dinh

mot tr mdi vao phan loai gan hon.
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Cong thirc cho tiép can nay nhu sau:
arg. max P(c|w)
(1)

= arg. max P(c|syny, syn, ...syn,)

Trong d6: ¢ 12 mot binh luan (chtra quan diém hoic khong chia quan diém)
w la tur dich.
Syn, 1a cac tir dong nghia hodc trai nghia cta tir da cho boi WordNet.
Pé tinh toan cong thirc (1), ho xay dung mé hinh phan loai, cong thirc (2):
arg. max P(c|w) = arg, max P(c)P(w|c)

= arg. max P(c)P(syn,, syn, ...syn,|c)

m
= arg.maxP(c) 1_[ P(fk|C)C0unt(fksynset(w))
k=1

Trong do fi1a dac trung cia ¢, nd ciing la thanh vién cta tap cac tir muc tiéu
W.

Count(f,, synset(w)) 1a tong tat ca su xuat hién cua fk trong tip cac tir ddng nghia
cua w.

Muc dich caa m6é hinh nay la phan loai tai liéu. (Mac du ho sir dung tap tu
ddng nghia cua céc tir gidng thu duoc tir WordNet, ho c6 thé thay thé tir cac dac
trung thu dugc tor mot ngit liéu. ) Sau khi ma rong, ho dat dugc 2682 tinh tir chira
quan diém va 2548 tinh tir khdng chira quan diém, 1329 dong tir chia quan diém va
1760 dong tir khdng chira quan diém, voi cac gia tri nhan manh. Bang cach st dung
cac tor nhu 1a cac dac trung, ho da xay dung phéan l6p Naive bayesian va phan 16p
dugc 32373 tur.
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2.7.1.2 Thu thap 2: Dir liéu WSJ

Cac Thuc nghiém véi tap & trén da khong cho cac két qua kha quan trén mot
van ban tiy y. Vi mot ly do 1 céc két ndi tir ddng nghia cua tir dién WordNet don
gian 1a khong du mé rong. Tuy nhién, néu ching ta biét tan suat twong dbi cia mot
tir trong c&c van ban chira quan diém so véi van ban khéng chtra quan diém, ching
ta c6 thé st dung théng tin thong ké thay vi thong tin tir vung. Déi voi diéu nay, ho
d3 thu thap dugc mot sé lwong 1on dir liéu dé bu cho nhitng han ché cua bo suu tap
1.

Theo quan diém cta Yu va Hatzivassi-loglou (2003), ho thiét lap gia dinh co
ban va tho 1a cac tir ma xuat hién thuong xuyén hon trong cac bai xa luan béo chi va
thu cho ngudi bién tap hon trong cac bai bao khong bién tap c6 thé 1a cac tir tiém
ning chira quan diém (mic du bai x& luan bao gom cac cau su kién thyuc té). Ho st
dung bo suu tdp TREC dé thu thap dix liéu, trich rGt va phan loai tat ca cac tai liéu
Wall Street Journal tir n6 hoic 1a Editorial hoac nin-Editorial dya trén su xuat hién
cua cac tir khoa "Letters to Editor" "Letter to Editor"”, hoac "Editor" hién dién trong
tiéu dé cua nd. Viéc nay tao ra tong so 7053 tai liéu bién tap va 166. 025 tai liéu
khong bién tap.

Ho tach ra cac tir quan diém tir nhitng tir khong c6 quan diém bang cach xem
Xét tan suat lién quan caa ching trong hai bo suu tap, duéi dang xac suat, bang céach
str dung SRILM, bé cdng cu ngdn ngit md hinh SRI. V&i mdi tir W xuét hién & mot

trong nhirng bd tai liéu, ho tinh toan nhu sau:

#WinEditorialdocuments

EditorialProb(W) =
itorialProb(W) totalwordsinEditorialdocuments

#WinnonEditorialdocs

EditorialPro(W) =
nonEditorialPro(W) totalwordsinnonEditorialdocs

Ho str dung Kneser-Ney 1am min (Kneser va Ney, 1995) dé xu ly cac tir chua

biét / hiém. Dé cd xé4c suit trén ho tinh toan sb diém cua W nhu ty 18 sau day:
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EditorialProb(W)

Score(W) =
core(W) = 3 onEditorialProb (W)

Score(W) dau hiéu xu huéng caa mdi tir d6i v6i vin ban bién tap hoiac khdng
bién tap. Ho tinh toan cac diém cho 86. 674. 738 tir t6. Puong nhién, C4c tir VSi 6
diém gan 1 13 khéng dang tin cay. Dé loai bo cac tir nay, ho ap dung mot bd loc don
gian nhu sau: ho chia mdi bo suu tap Editorial va non-Editorial thanh 3 tap con. Véi
mdi tir trong mot cap con {Editorial, non-Editorial} ho tinh toan diém (W). Ho chi
giit lai nhitng tir ma cac diém trong tat ca 3 cap tap hop con déu I6n hon 1 hoic nho
hon 1. Néi cach khac, ho chi gitr cac tur lap di lap lai véi xu hudng lap lai theo
Editorial hoic non-Editorial. Thu tuc nay di gitp loai bé mot sé céc tir khong can
thiét, tra vé la 15. 568 tur.

2.7.1.3 Thu thap 3: véi Columbia Wordlist

Phéan doan don gian céac bai bao WSJ vao viét vao Editorial/non-Editorial 1a
mot su khac biét rat rd rang. Bé so sanh hiéu qua cua viéc thuc hién cua ho vé y
tudng nay vai viéc thuc hién cua Yu va Hatzivassiloglou ctua Pai hoc Columbia, ho
truy van danh sach tir caa ho. Danh sach nay chira 167. 020 tinh tir, 72. 352 dong
tir, 168. 614 danh tir, va 9884 trang tir. Tuy nhién, con sé nay dang ting cao dang ké
do dém du phong cua céc tir véi cac bién thé trong von tir va mot dau cham cau. Ho
tron danh sach nay va c6 duoc bo suu tap 4. Trong s nhing tir ndy, ho chi lay 2000

tir chira quan diém va 2000 tir khdng chtra quan diém cho danh sach tir cudi cing.

2.7.1.4 Thu thap 4: Tron dir liéu cudi cling

Cho dén nay, ho da phan loai cac tir hoic 1a chira quan diém hoac khong
chia quan diém bang hai phuong phap khac nhau. Phuong phap dau tién tinh toan
muc do gan véi cac tap tir chira quan diém va khdng chira quan diém duoc chon
bang tay trong tir dién WordNet va quyét dinh 16p va do chac chan cua ching. Khi

tir c6 mirc d6 gan bang nhau cho ca hai l6p thi s& kho khin dé quyét tinh dinh cha
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quan cua nd, va khi WordNet khéng chira mét tir hoic cac tir dong nghia cua no,
chang han nhu tir "antinomosexsual”, ho khéng phan loai no.

Phuong phap thir hai, phan loai cac tr sir dung cac van ban WSJ, 1a it dang
tin cay hon so vdi cac phuong phap tir vueng. Tuy nhién, né xu ly thanh céng cho vi
du "antihomosexual". Vi vay, ho két hop céc két qua cua hai phuwong phap
(collections 1 va 2), khi cac dic tinh khac nhau cua chung bu dip cho nhau. Sau d6
ho ciing két hop 4000 tir tir danh séch tir Columbia dé cho danh sach tir cudi ciing la
43700. Khi tat ca ba danh sach bao chira muc d6 giita 0 va 1, ho lay trung binh cong
ching, va binh thuong héa mac do khoang tir -1 dén +1, véi gia tri quan diém Ién
hon gan véi 1. Cac tir c6 mot gia tri hap dan cao trong tat ca ba bo suu tap c6 mot
murc d6 tich cuc toan bo cao nhat. Khi c6 mot cudc bo phiéu xung dot trong sé ba

cho mét tir, n6 s& tu dong suy yéu.

CHUONG 3: THUC NGHIEM
3.1 Cong cu va ngbn ngir 1ap trinh

3.1.1 Ngbn ngir JAVA

C6 thé ndi rang Java 1a mot ngbn ngir 1ap trinh manh dang duogc sir dung rat
rong rdi hién nay trén toan thé gigi. Trén thuc té, Java duogc biét dén khong chi Ia
mot ngdn ngir 1ap trinh ma con 1a mot platform mot moi truong va cong nghé phéat
trién riéng biét. Khi 1am viéc vai Java, nguoi lap trinh dugc s¢ hitu mot thu vién
I6n, ¢6 tinh m& véi mot Twong ma ngudn tai s dung khdng 16 1udn ¢ trén internet.
Ngoai ra, cic chuong trinh viét bang Java c6 mdi trudng thuc thi riéng vai cac tinh

ning bao mat, kha ning trién khai trén nhiéu hé diéu hanh khéac nhau.
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Java la mot ngén ngit lap trinh huéng d6i tuong (OOP). Khac véi phan 16n
ngdn ngit 1ap trinh thong thuong, thay vi bién dich ma ngudn thanh ma may hoic
thong dich ma ngudn khi chay, Java duoc thiét ké dé bién dich ma ngudn thanh
bytecode, bytecode sau d6 s€ dugc moi trueong thuc thi (runtime environment) chay.
Bing cach nay, Java thuong chay nhanh hon nhitng ngén ngi lap trinh thong dich
khac nhu Python, Perl, PHP,... Java duoc phat trién tir C ++ va C++ 12 hau dué
tryc tiép cua C, do d6 Java ké thira cli phap cua C va tinh huéng ddi tuong cta C++

nhung c6 ¢ phap hudng ddi tuong don gian hon va it tinh ning xt Iy cap thap hon.

3.1.2 B¢ cong cu NetBeans IDE 7

NetBeans IDE la mot “moéi truong phat trién tich hop” (Integrated
Development Environment) kiéu nhu Visual Studio ciia Microsoft va dugc xem la
mot bd tng dung can phai c6 danh cho cac nha phét trién phan mém.

NetBeans IDE hd tro nhiéu hé diéu hanh khac nhau nhu Windows, Mac,
Linux, va Solaris. NetBean bao gom mot IED ma ngudn mo va mot nén tang ung
dung cho phép nha phét trién nhanh chéng tao nén céc ung dung danh cho web,
doanh nghiép,desktop va thiét bi di dong bang cac ngdn ngit 1ap trinh Java, C/C++,
JavaScript, Ruby,Groovy,va PHP.

3. 2 Chwong trinh thuyc nghiém

3. 2.1 Bai toan

Bai toan ty dong xac dinh vu diém va nhuoc diém cua cac nhan xét online

duoc thuc hién gom c6 hai pha 1am viéc nhu sau:
1. Khai théac dir liéu tir cac trang Web chiwra cac binh luan cé dang: Pros,
Cons, va quan diém chi tiét: (Epinion.com)
Vi du:
Pros: Great photos easy to use, very small

Cons: Battery usage: included memory is stingy
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| had never used a digital camera prior to purchasing have always used a
SLR...

Thuc hién qua trinh gan nhdn mot cach ty dong cho cac cdu 1a wu diém,
nhuoc diém dwa vao cac tom tit vu, nhuoge diém & mdi binh luan.

Cac dir liéu dugc gan nhan nay sé duoc sir dung 1am dit liéu huan luyén dé
&p dung cac phuwong phap phan 16p quan diém cho céc binh luan khéng c6 dang uu
va nhuge diém nhu trén.

Phan Ién cac phuong phap duoc sir dung dé phan 16p quan diém déu sir
dung trén dit liéu da gan nhan va duoc thuc hién bang tay. Do d6, chi phi dé thuc
hién cho xay dung céac ngir liéu huan luyén nay 1a dat do va ton kém.

Viéc xay dung cac phuong phap gan nhan ty dong dé tao ra b ngix liéu ¢ y
nghia quan trong mang lai loi ich cho trong ca nghién ctu ly thuyét 13n lgi ich kinh
té. Dit liéu duoc khai thac tu dong sé& gidp ich cho viéc khai thac thac cac thong tin

quan diém da dang va phong phu tir d6 phat trién cac tng dung trong thuc té dit ra.

2. Sir dung cac phwong phap phén 16p dé xac dinh cic wu va nhwoc diém

trén cac nhan xét online dwa trén dir liéu huan luyén da thu thap dwoc.

Trong khudn kho ciia do 4n nay, ching téi thuc hién viéc gan nhan tu dong
c4c cau trong mot binh luan twong tng véi cac vu diém va nhuoc diém vé mot san
pham hozc dich vu nao d6. Dit liéu nay sau d6 s& duoc sir dung dé huan luyén phan
l6p cac cau chira wu, nhuwge diém phuc vu cho viée xac dinh thdng tin vé mot san

pham hoic dich vy ndo d6 c6 phai 1a xu huéng cia ngudi dung hay khéng.
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Input: Céc binh luan duoc thu thap tur cac trang Web.

Output : Céc cau trong binh luan dwoc gan nhan twong Gng Vvaéi Cac uu

diém,nhuoc diém dugc tom tit & dau mdi binh luan.

3.2.2. Bp dir ligu

Chung toi thu thap 50 binh luan vé thé hé dién thoai thdng minh tir trang

http: //www. epinions.com dé lam dix liéu dau vao cho bai toan.

Mot binh luan c6 dang:

=Nol =
Pros : good lookc slim, usable, fast Internet services, good picture quality.
Cons : slippery, typing problem

My papa brought me Samsung Galaxy S 1l Smart phone on my birthday.

It is really useful and fantastic phone to use.

| can browse the Internet through this and can take pictures, videos.| like to watch
videos in my phone.

| can easily find my nearest restaurants and other places through it.

it has high picture quality and videos.

| like to play games on it.

The games are interesting and easily down loadable.

| have taken my baby pictures with this product.

The photos are great.

The smart phone is usable for my husband for checking mails for job purpose.

Thin and light smartphones are easy to carry around and easier on the hand with
extended use.

Since it is based on Android 4.0 we already know that it has a solid base.

Samsung flexed its software chops with the S 111 in a way that sets the phone apart
from its competitors.

Samsung did some really interesting things with the camera.

The curved bump on the phone’s bottom can make it hard to hold, and the battery
life needs improvement.

The faster the processor, the smoother a phone’s user interface, and the quicker you
can browse the web, run apps and stream media.

s front-facing camera is great for video chatting, and the 8-megapixel primary
camera on the back snaps high-quality photos — an LED flash helps.

The device’s total storage capacity is an impressive 48GB, with 16GB installed and
up to an additional 32GB through an external microSD card.

The larger screen allowed me to adjust from a hard qwerty keyboard to the soft one
on screen with ease.
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The display provides great viewing and the ability to join emails and other social
accounts is the best.
Once | figure out how to make the Voice Actions work I'm sure it will be a total plus
for me.

Chdng t6i tién hanh gan nhan céac cau trong 50 binh luan twong tng véi cac
vu diém, nhuoc diém di duoc liét ké bang tay dé dung cho danh gia dit liéu.

Mot binh luan dugc gan nhén co6 dang sau:

Pros:P1=good look,P2= slim,P3= usable, P4=fast Internet services,P5= good
picture quality.

Cons:Cl=slippery,C2=typing problem

My papa brought me Samsung Galaxy S 1l Smart phone on my birthday.

P3:1tis really useful and fantastic phone to use.l can browse the Internet through
this and can take pictures, videos.

| like to watch videos in my phone.

P1:1 can easily find my nearest restaurants and other places through it.it has high
picture quality and videos.

| like to play games on it. The games are interesting and easily down loadable.
P5:1 have taken my baby pictures with this product. The photos are great.
The smart phone is usable for my husband for checking mails for job purpose.

P2=Thin and light smartphones are easy to carry around and easier on the hand
with extended use.

Since it is based on Android 4.0 we already know that it has a solid base.

Samsung flexed its software chops with the S 111 in a way that sets the phone apart
from its competitors.

Samsung did some really interesting things with the camera.

C1:The curved bump on the phone’s bottom can make it hard to hold, and the
battery life needs improvement.

P4:The faster the processor, the smoother a phone’s user interface, and the quicker
you can browse the web, run apps and stream media.
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front-facing camera is great for video chatting, and the 8-megapixel primary
camera on the back snaps high-quality photos — an LED flash helps..

The device’s total storage capacity is an impressive 48GB, with 16GB installed and
up to an additional 32GB through an external microSD card.

The larger screen allowed me to adjust from a hard qwerty keyboard to the soft one
on screen with ease.

P9=The display provides great viewing and the ability to join emails and other
social accounts is the best.

Once | figure out how to make the Voice Actions work I'm sure it will be a total plus
for me.

3.2.3 Phwong phap

Duwa vao viéc phan tich cac dit liéu thuc té va cac nghién ciu truée d6 cho
thay, nguoi dung thudng sir dung cac dic trung tinh tir, trang tir va mot s6 dang mo
rong cua dong tir dé thé hién cac nhan xét caa ho vé cac dic trung hay truc tiép vé
cac san pham hay dich vu. Cac dic trung hay chinh cac san pham, dich vu dugc thé

hién bang cac danh tur.

Vi du: trong mot danh gia wu diém: “good picture quality”

Thi “pictrure quality” 13 cum danh tir thé hién dic trung cua san pham, con

“good” 1a tinh tir thé hién nhan xét vé dic trung do.

Do d6, chling t6i sir dung mot phuong phap don gian la tim kiém céac danh
tir, Sy Xuat hién twong tng cua cac danh tur, tinh tir, trang tir va dong tir duoc nhic
t6i trong cac wu, nhuge diém da duoc tom tat & dau binh luan trong céc cau nhan

xét dé 1am dau hiéu gan nhan wu, nhuoc diém cho cac cau.
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3.3 Két Qua

Chuong trinh thir nghiém gan nh@n cho 50 binh luan thu thap tir trang http:
//www. epinions.com. Chung t6i so sanh két qua voi bo dir liéu di gan nhin bang
tay.

3.3.1 Mot sé giao dién chwong trinh:

3.3.2 Giao dién chinh

-~ F e
|| Gan nhan ty déng cac ciu Uu diém - Nhuge didm [E=EE

File Data
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Mé file dir ligu:

am nhan t al: oy - LFGC
4| Gan nhin tu déng cac cau Ui fudidm-Nhugedigm o et
.—-

File Data

ENo 1= L;

Pros : it has high resolution | 720p resolution ( 1.280 x 720 pixels ) .
Cons : the phone is too big | | recommend slimming it down in width and height B/

The Samsung galaxy nexus is one of the better phones 've dealt with .

| had the IPhone 4 previous to it and it wasnOt reliable as the galaxy nexus .

The display screen is very sharp- a 720p rescolution (1,280 x 720 pixels ) .

One of the things | like about it most is the speed of the camera .

Also , | really like the size of the camera |, but | would recommend sliming it down in size .

One thing | dislike about this new phone is the fact that it doesnOt have a search button .

Many people , including myself , would prefer a physical search button at the bottom of the screen .
One thing | also noticed was how the internet browser hasnOt been enhanced enough to let me save ps
This is something that | wish to have in a phone .

On the other hand |, the positives do out way the negatives .

The screen resolution , speed of the camera |, size of the phone | and fast performance {1 .2-GHz dual-c
After transferring from an iFhone to a droid |, | needed to have a phone with 103 capabilities .

This phone definitely gave me what | needed .

| was able to do most of the same things with my new phone .

For instance | | was able to drop/store apps inside other apps .

Having that feature is a necessary

-
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Két qua chay:

([ 2] Gan nhan t dong cac cau U G - Nhioe mEm_LE o= e

File Data
=No 14| A
Pros: P1=it has high resolution, P2=720p resclution (1,280 x 720 pixels).
Cons: C1=the phone is too big, C2=1 recommend slimming it down in width and height

The Samsung galaxy nexus is one of the better phones I've dealt with.

| had the IPhone 4 previous to it and it wasnOt reliable as the galaxy nexus.

P2 The display screen is very sharp- a 720p resolution (1,280 x 720 pixels).

ne ofthe things | like about it most is the speed of the camera. Also,

CZ:1 really like the size of the camera, but | would recommend sliming it down in size.

COne thing | dislike about this new phone is the fact that it doesnOt have a search button.

Many people, including myself, would prefer a physical search button at the bottomn of the screen.

2ne thing | also noticed was how the internet browser hasnOt been enhanced enough to let me save pa

This is something that | wish to have in a phone.
¥
Al o -
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KET LUAN
Luan van hudng téi muc tiéu:
Ty dong trich nhitng wu diém, nhuogc diém cua cac nhan xét online.

Pua ra két luan nhitng san pham hoic dich vu c6 1a xu huéng cia ngudi

dung hay khéng.

Tuy da xem xét duoc tat ca cAc muc tiéu nhu trong phan giGi thiéu nhung do
thoi gian ¢ han, nén ching t6i chua thé thuc hién thanh cong tat ca nhitng muc tiéu

dua ra. Tuy nhién, luan vin ciing dat dugc mot sé két qua:

> Nghién ctru va trinh bay vé bai toan phan tich quan diém.

» Nghién ctru va trinh bay bai todn tu dong xac dinh wu,nhuwoc diém
cua cac nhan xét online.

> Cai dt thanh cong chuong trinh tu dong gan nhén cac cau 1a vu diém

va nhuge diém trong mot binh luan trén nén JAVA.

Do thoi gian c6 han, nén chadng tdéi mai chi nghién ctu, thu thap gan nhén
mét bo dit liéu nho va tién hanh thuc nghiém dé gan nhan ty dong cac cau 1a vu

diém va nhuoc diém trong mot binh luan.

Trong thoi gian téi, chdng t6i tiép tuc phét trién viéc gan nhan tu dong cac
cau vy, nhuge diém si dung thém thong tin tir tir dién WordNet va tién hanh phan
loai cac ciu uu va nhuoc diém.Tu dong dua ra duoc két luan 1a san pham hay dich
vy nao d6 c6 1a xu huéng cia ngudi ding hay khéng? Dya vao day nhirng nha dau
tu,cac nha san Xuat s& c6 cin ctr dé diéu chinh san pham,dich vu theo xu huéng cua

da s nguoi dung.

Chdng t6i rat mong nhan dugc nhiing y Kién dong gop tir cac Thay, CO va

cac ban.

Tran trong cam on.
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