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Do an tot nghiép Nganh: Cong nghé thong tin
GIOI THIEU

Ngay nay, véi su phat trién manh mé& cuaa Internet, cac hinh thic két ndi

va chia sé théng tin trong cong dong mang ngay cang phat trién da thu hat mot
luong 16n ngudi dung tham gia. Qua d6, ho ¢ thé dé dang trao ddi, chia sé
thong tin, thao luan cac van dé va sg thich ciing quan tam. Mot s mang x& hoi
phd bién trén thé giéi nhu: Facebook, Twitter, va ¢ Viét Nam nhu: Zing, Go.vn
c6 s6 lugng nguoi tham gia ngay cang dong dao. Cac bai nhan xét trén cac dién
dan, cac trang dich vu va céc trang tin tirc ciing 1a mot hinh thuc thé hién khac

rat phat trién.

Cac thong tin duogc chia sé va thao luan thong quan mang xa hoi thudc rat
nhiéu chu d& trong céac linh vuc kinh té, chinh tri, x4 hoi. T d6 hinh thanh nén
cac xu hudng, quan diém cua cong dong ddi véi viéc danh gia mot van dé, hay
mot san pham, dich vu nao dé. Cac quan diém, xu hudng nady sé co tac dong

manh mé& dén dinh hudng, quan diém cua ngudi ding khac

Trude ddy, mot ngudi dung khi muén mua mot san pham hay st dung
dich vu nao d6 thudng cé xu huéng tim hiéu thong tin qua nhitng ngudi xung
quanh. Nhung véi su phét trién cta Internet nhu hién nay, ho lai thudng tim céc
thong tin nay qua mang. Vi du nhu mot ngudi khi mua may tinh sé tim hiéu
thong tin vé cac san pham trén mang, thong thuong s& chu ¥ dén céc loai san
phdm ma da s6 nguoi sir dung danh gia tt, cac loai san pham dugc dé cap
nhiéu; mot ngudi di du lich s& chon khéach san c6 cac tiéu chi quan tim duoc

cong dong danh gia tich cuc.

Mt khéc, ddi v6i cac nha san xudt, cac nha cung cép dich vu dé tim hiéu
cac danh gia cua ngudi dung vé san pham va dich vu ctia minh, thay vi phai lay
phiéu diéu tra cho san phdm mét cach thu cong, ho c6 thé thu thap cac théng tin
thng ké quan diém, xu hudng nguoi ding théng qua cac trang mang. Tir 46 s&
gilp cac nha san xuat, cac nha cung cap dich vu hoach dinh céc chinh sach can

thiét dé phat trién san pham va dap tng pht hop nhu cau cia thi truong.
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Pé c6 thé khai thac duoc cac thong tin quan diém cia ngudi dung, viéc
tim kiém, trich cac thong tin ¢6 lién quan dén cac san pham, dich vu c6 ¥ nghia
quan trong phuc vu cho hé théng xir ly, danh gia cic quan diém vé san pham,

dich vu ma nguoi ding hay nha san xuat quan tam.

Ciing vi Iy do d6, trong d6 an nay, em nghién ctu vé phuong phap trich
va sap xép cac dic trung cua san pham, tir 46 c6 thé xac dinh cac quan diém hay
nhan xét téi dac trung cta san pham do, phuc vu cho cac budc xur ly quan diém

tiép theo.
Noi dung d6 &n bao gom 3 chuong
Chuong 1: Gigi thiéu vé bai toan phan tich quan diém
Chuong 2: Mot s6 phwong phap trich va sip xép dic trung
Chuong 3: Gidi thiéu chuong trinh thuc nghiém va két qua

Cudi cuing 1a phan két luan
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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" di luon ludn 1a mot phan quan trong trong
viéc cung cap thong tin cho qua trinh ra quyét dinh ctia hau hét ching ta. Trudc
khi Internet trod 1én phd bién, chung ta thudng yéu cau ban bé hay ngudi than
gioi thidu mot tho co khi tu dong hoac yéu cau tai liéu tham khao lién quan dén
Xin viéc tir cac ddng nghiép, hodc tu van tiéu dung. Ngay nay, Internet va Web
d3 gitp cho ching ta c6 thé d& dang tiép can cac y kién va kinh nghiém cua
nhitng nguoi khac ma khéng nhét thiét phai 13 nhitng ngudi quen biét ca nhan,
khéng phai 14 cac nha phé binh chuyén nghiép ndi tiéng, nhitng nguoi ma ching
ta chua bao gio nghe noi tdi trong khong gian rong lon. Va nguoc lai, ngay cang
nhiéu va nhiéu hon nita nhitng ngudi sin sang cung cap cac y kién ctia minh cho

nhitng nguoi khac qua Internet.

Theo hai cudc khao sat ciia hon 2000 ngudi My truong thanh méi: 81%
ngudi dung Internet (hodc 60% nguodi My) da thuc hién nghién ctu truc tuyén
vé mot san pham it nhat mét lan; 20% (15% cua tat ca cac ngudi My) 1am nhu
vay trong mot ngay. Trong sé cac doc gia danh gia truc tuyén cia nha hang,
khach san, va cac dich vu khac nhau (vi du nhu, cac co quan du lich hoac bac
sT), giita 73% va 87% bao cdo danh gia dd c6 mot anh hudng dang ké mua hang
cua ho; Nguoi tiéu ding san sang tra tir 20% dén 99% mot myc duoc danh gia 5
sao cao hon so voi mot muc danh gia 4 sao. 32% da cung cap mot danh gia vé
mét san pham, dich vu thdng qua mot hé théng xép hang truc tuyén, trong d6 co
18% cua cdng dan truc tuyén cao cép, co dang mot binh luan truc tuyén hoic

xem xét vé mot san pham hay dich vu.

Théng ké nhanh chi ra rang viéc tiéu thu hang héa va dich vy khong phai
1a dong co duy nhat khi ngudi dung tim kiém hodc thé hién y kién truc tuyén. Su
can thiét cia nhitng thong tin chinh tri ciing 1a mét yéu t6 quan trong. Vi du,

trong mot cugc khao sat hon 2500 nguoi My truéng thanh, Rainie va Horrigan
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nghién ctru c6 31% nguoi My - trén 60 triéu nguoi - 2006 nguoi dung Internet
van dong tranh ctr, 1a nhimg ngudi thu thap thong tin vé cudc bau cir nam 2006

truc tuyén va trao d6i nhan xét thong qua email. Trong sé nay:

« 28% n6i 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

Iy do chinh 1a dé nhan duoc quan diém tir bén ngoai cong ddng cua ho.

« 27% dd xem danh gia truc tuyén cho sy tn thanh hoic xép hang cua cac

t6 chirc bén ngoai.

« 28% cho biét rang hau hét cac trang web ma ho str dung dé chia sé quan
diém, nhung 29% néi rang phan Ion cac trang web ma ho str dung thach thic
quan diém cua ho, chi ra rang nhiéu nguoi khong chi don gian 1a tim kiém dé

x&c nhan cac quan diém c6 trude cua ho.
« 8% dang binh luan truc tuyén binh luan chinh trj riéng cua ho.

Déi véi nguoi dung tim kiém sy tin cdy trong nhiing 101 khuyén va tu van
truc tuyén quan tAm dén viéc x4y dung mét hé théng mai dé xu ly truc tiép céc
quan diém trudc tién 1a phan loai chung. Theo Horrigan théng ké rang trong khi
da sb nguoi sir dung internet cia My cho rang kinh nghiém tich cuc trong
nghién ctru san pham truc tuyén, 58% cho rang théng tin truc tuyén 1a thiéu, kho
tim, kho hiéu va hodc qua nhiu. Vi vay, nhu ciu c¢6 méot hé thdng dé hd tro
ngudi tiéu dung tim kiém thong tin 1a rat can thiét.

Céac nha cung cp san pham ngay cang chu y hon dén sy quan tam ma
ngudi ding ca nhan thé hién trong céc y kién truc tuyén vé san pham va dich vu,
va su anh hudng nhu xu thé sir dung.

Véi sy bung nd caa 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. . .
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« Théng ké caa Facebook: c6 hon 500 triéu ngudi ding ¢ trang théai hoat
dong (active) mdi ngudi ¢ trung binh 130 ban (friends), trao ddi qua lai trén
900 triéu dbi twong.

 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: cac mang xa hoi zing.vn, go.vn ... thu hut dugc dong dao

nguoi dung tham gia.

Mot luong dong dao ngudi ding gia ting chua timg ¢ va c6 quyén chia
sé kinh nghiém va y kién cua riéng ho vé bat ky san pham hoic dich vu, 1a tich
cuc hay tiéu cuc. Khi cac cong ty 16n dang ngay cang nhan ra, nhiing tiéng noi
ctia ngudi tidu dung co thé van dung rat 16n anh hudng trong viéc hinh thanh y
Kién ciia nguoi tiéu dung khac, cubi cing, dé trung thanh véi thuong hiéu cua
ho, ho quyét dinh mua, va van dong cho chinh thuong hiéu ctua ho.. . Cong ty
c6 thé dap ung véi nhitng hiéu biét ctia ngudi tiéu ding ma ho tao ra théng qua
diéu khién phuong tién truyén thdng x& hoi va phan tich cac théng diép
maketing cua ho, dinh vi thuong hiéu, phat trién san phim 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 mai cho muc dich theo di hinh anh san pham doi
hoi can phai c¢6 cong nghé méi.

Céc nha tiép thi lubn ludn can giam sat cac phuong tién truyén thong cho
thong tin lién quan dén thuong hiéu caa minh cho du d6 1a d6i véi cac hoat dong
quan hé cong chang, vi pham gian lan, hoac tinh bao canh tranh. Nhung phéan
manh cac phuong tién truyén thong va thay doi hanh vi ctia nguoi tiéu dung da
loai trir cac phuong phap giam sat truyén thdng. Technorati ugc tinh ring
75.000 blog méi dugc tao ra mdi ngay, cung véi 1,2 triéu bai viét mdi ngay,

trong d6 c6 nhiéu ¥ kién ngudi tiéu dung thao luan vé san pham va dich vu.
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Vi vay, khong chi ¢6 ca nhan, ma cac cong ty, cac té6 chirc déu quan tam

dén mot hé théng c6 kha ning tw dong phén tich quan diém ctia ngudi tiéu ding.
1.2 Lich sir cia 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 hat duoc sy quan tdm rong rai ciia céc
nha nghién ctru. Nam 2001 bat ddu danh dau su lan rong nhan thic vé cac van

dé nghién ctru va co hdi nang cao phan tich tinh cam va khai thac quan diém.
Céc nhan t6 dugc nghién ctru gém:

* Su gia tang cua cac phuong phap hoc may, xtr ly ngdn ngit tu nhién va

khoi phuc thong tin.

« Su san c6 cua cac tap dit liéu dao tao cho cac thuat todn hoc may, su
phat trién cta Internet, cu thé 1a sy phét trién cta tap hop céc trang Web thu thap
cac v kién va quan diém.

 Thuc hién nhitng thach thuec tri tué, thuong mai va cac trng dung thong

minh trong linh vuc nay.

Thuat ngit khai thac quan diém (Dave et al. 2003) 1a cic céng cu khai
thac quan diém s& xtr Iy mot tap hop cac két qua tim kiém cho mot dbi tuong
nhat dinh, sinh ra mot danh sach cac thudc tinh san pham (chét luong, dic trung,

WV) Va cac quan diém tong hop vé ching (kém, binh thuong, t6t).

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

1.3 Nhiém vu ciia phén tich quan diém

Phan tich quan diém 1a nhiing nghién ctru nham phat hién ra quan diém
hay xu huéng cua ngudi dung dua trén cac k§ thuat lién quan dén van dé xu ly
ngdn ngir tu nhién.Co hai hudng tiép can chinh cho bai toan nay 1a: Phan 16p

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

bang Thi Ngoc Thanh CT1201 -7 -



Do an tot nghiép Nganh: Céng nghé thong tin

« Phén 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 trung lap).
« Trich quan diém: bao gom 3 nhiém vy chinh Ia:
1. Trich cac dic trung d6i twong c¢6 nhén xét trong mdi quan diém.

2. Xac dinh c6 hay khong cac quan diém trong cac dic trung la

positive, negative hay neutral (phu thudc vao dinh dang ctia cac quan diém)

3. Nhoém céc cum tir cung nghia déc trung.
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CHUONG 2: PHUONG PHAP TRICH VA SAP XEP PAC
TRUNG SAN PHAM

2.1 Gié1 thiéu khai thac dac trung

Mot nhiém vu dé khai thac nhitng quan diém caa con ngudi biéu thi trén
cac dic trung cua nhitng thuc thé. Lam thé nao dé khai thac cac dic trung tir
mot kho ngir liéu 12 mot van dé quan trong. Pa c6 mot s nghién ciu vé khai
thac dac trung ( Hu va Liu, 2004; Popescu va Etzioni, 2005; Kobayashi v.v...,
2007; Scaffidi v.v..., 2007; Stoyanov va Cardie, 2008; Wong v.v..., 2008; Qiu
V.V..., 2009).

Phuong phap Double propagation (truyén kép) (Qiu v.v..., 2009) la mot
ki thuat khong giam sat tién tién cho viéc giai quyét van dé. N6 chu yéu trich
cac dic trung 1a danh tir, hoat dong tét trong ngix lidu co kich thudc trung binh.
Tuy nhién, phuong phap nay co6 thé chi ra rat nhiéu dit liéu thira (46 chinh xac
thap), va n6 co thé bo 15 cac dic trung quan trong. Dé d6i phd véi hai van dé
ndy, Zhang va céc cong sy dé xuat mot phuong phap khai thac dic trung moi.
Ho cai tién cho phuong phap ctia Qiu va cac cong su., 2009 dya trén mau bo
phan — toan bd va mau “No” dugc gigi thiéu dé ting d6 hoi twong. Bo phan -
toan bo hay meronymy la quan hé ngit nghia quan trong trong NLP, ma chi ra

rang mot hozc nhiéu déi twong 1a mot phan cua mot dbi twong khéc.

Quan hé nay rat hiru ich cho khai thac dic trung, bai vi néu ching ta biét
mot ddi turong 1a mot phan caa mot 16p san pham, dbi twong nay can phai la mot
dac trung. Mau “No” la mot mau khai thac. Dang co ban cia no 1a tir “No” di
theo sau boi mot danh tir/cum danh tir. Moi ngudi thuong biéu thi nhitng binh
luan ngan hay nhimg quan diém cia ho vé cac dic trung st dung mau nay. Ca
hai kiéu caa nhiing mau c6 thé gip tim thay cac dic trung bi mat boi sy lan
truyén. P6i voi van dé do chinh xac thap, ho gidi thieu mot dic trung cap
phuong phép tiép can dé giai quyét nd. Ho sap xép dic trung nhiing ¢ng ctr vién

dwa vao su quan trong cta ho bao gébm hai yéu té: muc do lién quan va tan suat
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dac trung.

Y tudng co ban caa sip xép tim quan trong dic trung 1a néu mét ung cir
vién dac trung 1a chinh xac va thuong xuyén duogc dé cap trong mot kho ngir
liéu, n6 can phai dugc sip xép cao, néu khdng no phai 1a két qua dugc sap xép
thap nhét trong két qua cudi cung. Tan suat dic trung 1 tan suat xuat hién caa
maot dic trung trong mot kho ngir liéu, ma dé dang dé ton tai. Tuy nhién, danh
gia su thich hop dic trung 1a thach thirc. Ho mau hda cac van dé nhu mot db thi
hai nhanh va st dung trang Web ndi tiéng st dung giai thuat HITS (Kleinberg,
1999) t6i tim kiém tdm quan trong dic trung va sap xép dic trung. Thir nghiém
cua ho nhiing két qua cho thay man trinh dién vuot troi. Trong thuc té tng dung,
ho tin rang sap xép ciing quan trong ddi véi khai thac ddc trung vi sap xép co thé
gitip ngudi st dung kham pha cic dic trung quan trong tir hang trim két qua

nhitng &ng cut vién c6 dac trung hiéu qua.
2.2 Mét s6 phwong phap khai thac diic trung

Hu va Liu (2004) &p dung viéc gan nhan tur loai va ki thuat xtr ly ngén
ngit ty nhién nham rdt ra nhiing tinh tir ciing nhu nhitng tir chi quan diém. Y
tuong chinh 1a nhitng ngudi thuong st dung nhiing tir ngit giéng nhau khi ho
binh luan trén cing nhitng dic trung san pham. Phuong phép cia ho dua vao

viéc phan loai dua trén dau hiéu quan diém vé san pham:

- Pinh nghia mot cAu ma chtra moét hay nhiéu dau hiéu san pham va tur
chi quan diém dugc xem 13 mot cau chi quan diém.

- Véi mdi cau trong dit liéu chi quan diém, r(t ra tat ca nhiing tinh tur
duoc coi 1a nhitng tir chi quan diém.

- Két qua thuc nghiém viéc rdt ra nhiing cau danh gia quan diém c6 do
chinh xac (precision) khoang 64.2% va recall 1a 69.3%.

- Str dung WordNet (Fellbaum, 1998) dé xac dinh cac tinh tir dugc rit ra
mang chiéu hudng tich cuc (positive) hay tiéu cuc (negative).
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Trong WordNet, cac tinh tir duoc t6 chtc thanh cac cum tir ludng cuc;
nira cum thir hai phan dau 14 tir trai nghia cta cum thr nhat. Mai ntra cum la
phan dau cua tap tir dong nghia chinh, tiép theo 1 tap tir ddng nghia kém theo —
dai dién cho ngir nghia twong tu nhu nhitng tinh tir quan trong. Nguoc véi cach
tiép can duya trén tir dién, ho sir dung dinh huéng quan diém cua nhing tir dong
nghia va tir trai nghia dé du doan dinh huéng cua céc tinh tir. Ho bat dau voi
mét danh séch khai dau gom 30 tinh tir thong dung dugc chon thu cdng (bing
tay). Sau d6 st dung WordNet dé du doan dinh huéng cua tat ca cac tinh tir
trong danh séch tir quan diém duoc rit ra bang cach tim kiém qua cum ludng
cuc dé tim ra lidu céc tir ddng nghia hay trai nghia co trong danh sach khoi dau
hay khong. Khi dinh hudng cua tinh tir dugc dy doan, n6 s& duoc bd sung vao
danh sach khai dau va cé thé duoc str dung dé xac dinh dinh hudng cua céc tinh
tir khac. Trong phwong phap ndy, danh sach khoi dau s& dan tang 1én khi su dinh
hudng caa cac tinh tir duwgc nhan dang; va khi n6é ngung gia tang, tirc qui mo cua
danh séch khoi dau tring voi qui md cua danh sach tir chi quan diém, thi tat ca

dinh huéng cua céc tinh tir d3 duoc nhan biét va qua trinh nay két thc.

Popescu va Etzioni (2005) nghién ciu cling mot van dé. Giai thuat caa ho
y8u cau lép san pham duoc biét dén. Giai thuat xac dinh liéu c6 phai mot danh
ti/ cum danh tir 12 mot dic trung bang cach tinh toan thong tin theo timg diém
téng quan lan nhau (PMI) danh dau gitta ménh dé va I6p. Pau tién st dung mau
bo phan - toan bo dé khai thac ddc trung, toan bd dua trén cac dic trung bang
cach tim kiém trén web. Truy van trén web can nhiéu thoi gian. Trong phuong
phap cua ho, ho st dung nhitng mau quan hé b phan - toan bo dat sin dé trich
cac dic trung trong mot mién ngir liéu. Nhitng mau nay 1a mién doc lap va kha

chinh xac.

Sau nghién ctru ban dau (Hu va Liu, 2004), mot sé nha nghién cau di tiép
tuc kham pha y tuong st dung nhimg quan diém trong khai thac dic trung san
pham. Mot phuong phap dugce dé xuat duwa trén phan phy thuoc (Zhuang, 2006)
xem xét (g dung phan tich tong quan. Qiu (2009) dé xuat phuwong phap double
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propagation, khai thac cac méi quan hé ct phép nhét dinh caa phat biéu quan
diém va lam ndi bat, lan truyén théng qua ca nhiing tir quan diém lan cac dac
trung lap di 1ap lai. Nhiing quy tic khai thac duogc thiét ké tiép tuc dit co so
nhitng quan hé khéac nhau giita cac quan diém va cac dic trung. Ngit phép phu
thudc da duge thdng qua md ta nhitng mdi quan hé nay. Vi Wang (2008) mot
phuong phép nap chuong trinh ngudn dugc dé xuat. Vi Kobayashi (2007) mot
mau phuong phap khai thac duogc st dung. Cac mau la nhiing quan hé giira dic
trung va nhitng cap quan diém. Nhitng mau dugc khai thac tir mot kho ngit liéu
I6n bang cach sir dung mau khai thac mau. Théng ké tir kho ngit liéu duogc st

dung dé xac dinh nhitng diém tin cay cua viéc khai thac.

Khai thac thdng tin tong quat cd hai cach tiép can: dua trén nguyén tic va
théng ké. Nhitng hé théng khai thac dau tién chu yéu dua trén cac quy tac
(Riloff, 1993). Trong nhiing phuong phap thong ké, hau hét cac mau pho bién l1a
Hidden Markov Models (HMM_Rabiner, 1989), Maximum Entropy Models
(MEM_Chieu, 2002) va Conditional Random Fields (CRF_Lafferty, 2001).

2.3 Phwong phap trich va sap xép cac dic trung quan diém vé san pham.

Phuong phéap nay gia thiét ring cac dic trung 1a danh ti/ cum danh tir va
c4c tir quan diém I cac tinh tir. Piéu nay cho thay céc tir quan diém thuong lién
két véi cac dic trung theo mot s6 cach nao dé. Do dé,nhiing tir quan diém co thé
duoc nhan biét qua cac dac trung da xac dinh, va cac dac trung co thé duoc xac
dinh nhiing tir quan diém da biét. Cac quan diém va cac dic trung da duoc trich
dugc sir dung dé xac dinh nhitng quan diém va dic trung méi, rdi ching lai
duoc stir dung mot 1an nira dé khai thac nhiing quan diém va cac dic trung nhiéu
hon. Sy lan truyén hay qué trinh bootstrapping két thic khi khong cé céc tir
quan diém hay dic trung ndao co thé dugc tim thay. Uu diém I6n nhat coa
phuong phéap nay 1a né khong doi hoi nguon tai nguyén bd sung ngoai trir mot tir
qua diém giéng duoc khai tao ban dau. Vi vay, phuong phap nay la doc lap véi
mién dir liéu va 1a phuong phap khong giam sat, tranh mat thoi gian va gan nhan

dir liu nhu cac phuong phap hoc khong giam sat. Nhung véi ngwr ligu lon,
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phuong phap nay c6 thé trich nhiéu danh tir/ cum danh tir khéng phai 1a dac
trung. PO chinh xac cia phuong phap do do giam xubng. Ly do 1a trong qua
trinh truyén, nhitng tinh tir khong 1a quan diém van dugc trich nhu 13 quan diém,
vi du nhu “entire” va “current”. C&c tinh tir ndy khéng la quan diém, nhung
ching cé thé bo nghia cho mot s6 loai danh tir, cum danh tir, do d6 dan téi trich
cac dic trung sai. Lap di 1ap lai, cang ngay cang nhiéu nhitng di liéu nhiéu c6
thé duogc thuc hién trong sudt qua trinh. Cac van dé khéc 1a cho nhitng mién di
lieu nhat dinh, mot sb dic trung quan trong khdng co cac tir quan diém bo sung

cho chang.

Vi du: trong mot nhan xét vé cac san pham dém: “There is a valley on my
mattress”(cé mot cdi viing trén dém cua tdi), ngu Y mot quan diém tiéu cuc vi
“valley” (viing) 1a diéu khdng mong mudn trén “mattress”(@ém). R rang,
“valley” 1a mot dac trung nhung né khong dugc mo ta boi mot tinh tir quan
diém, dac biét 1a cho mot ngit liéu nho. Phuong phap Double propagation khdng

thich hgp cho truong hop nay.

Dé giai quyét van dé ndy, Zhang va cac cong su da dé xuat phuong phap
mé&i dé khai thac dic trung bao gdm hai budc sau: khai thac dic trung va sap
xép dic trung. Pé khai thac dic trung ho VAn &p dung y tuong double
propagation dé xac dinh nhiing tng cir vién. Nhung c6 hai cai tién dya trén quan
hé bo phan - toan bo (part-whole relation) va mau “No”(“No” pattern) duoc thuc
hién tim kiém cac dic trung ma double propagation khong thé tim thay. Ching
c6 thé giai quyét mot phan van dé do hoi tudng (recall). Poi véi sap xép dic
trung, cac tac gia da sap xép cac ung cir vién dic trung dya trén tim quan trong

caa chang.

Mbt mau bo phan - toan bo cho thay mot ddi twong 1a mot phan cua mot
d6i twong khac. O vi du trén: “There is a valley on my mattress”, chling ta c6
thé thiy n6 bao géom quan hé bo phan - toan bo gitta “valley” va “mattress”,
“valley” quan hé voi “mattress”, nd dugc chi ra boi gidi th “on”. “Valley”

khong thuc sy 1a mot phan cta “mattress ”, nhung 13 mot tic dong trén mattress.
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N6 duoc goi 1a méi quan hé bo phan - toan bd gia (a pseudo part-whole
relation). Dé don gian, ching ta khdng phan biét né voi mdi quan hé bo phan -
toan bo thuc té boi vi voi nhiém vu khai thac dic trung, chung khac biét rat it.
Trong trudng hop ndy, “nounl on noun2” 1a mot mau tét, né ngu y nounl la mot
phan ctua noun2. Néu ching ta biét “mattress” 1a mot khéi niém 16p, ching ta c6
thé suy ra rang “valley” 1a mot dic trung cho “mattress”. C6 rat nhiéu cac cum
tir hodac cac mau cau thé hién dang ndy cta mdi quan hé ngit nghia da duoc
nghién cau (Girju et al., 2006). Bén canh cac mau quan hé b phan - toan bo,
mau “No” 1a mot mau quan trong khac va chi ra cac dic trung dic biét trong tai
lieu chira quan diém.

Pé giai quyét van dé dau tién: dir liéu nhiéu, voi nhimg quan diém, mau
bo phan - toan bo va mau “No”, cac tac gia c6 ba chi sé dic trung trong tay,
nhung tat ca déu 1a khong rd rang, c¢6 nghia rang ching khong phai 1a cac luat
khd. Ching ta sé khéng tranh khoi khai thac cac dac trung sai (con goi la dir liéu
nhiéu) bang céach sir dung ching. Cét bo nhitng dit liéu nhidu tir nhitng Gng ctr
vién dic trung 1a mot nhiém vu kho khan. Thay vao do, cac tac gia dé xuat mot

cach dé giai quyét van dé nay: sap xép dic trung.

Y tuong co ban la ching ta sip xép nhiing ung ctr vién dic trung duoc
trich boi tim quan trong dic trung. Néu mot ang cir vién 1a dic trung chinh xac
va quan trong, nd phai dugc sip xép cao. Péi véi dic trung khong quan trong
hoac nhiéu, n6 phai duoc sap xép véi hang thap trong két qua cudi cung. Bang
sap xép ciing rat hitu ich trong thyc té. Trong mot kho ngir liéu Ién, ching ta c6
thé rat ra hang traim dic trung ndi bat. Tuy nhién, nguoi st dung thuong chi
quan tdm vé nhitng van dé quan trong, ching can phai cé thir hang cao. CAc tac
gia xac dinh hai nhan té chinh anh huéng dén tim quan trong dic trung: mot 1a
su thich hop dic trung (feature relevance) va hai 1a tan suat dic trung (feature

frequency).
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Thich hop dic trung: n6 mé ta l1am thé nao cd thé xay ra mot ang cir
vién dic trung 1a mot dic trung chinh xac. Cac tac gia thdy riangco ba dau mdi

manh meé chi su thich hop dac trung trong mét kho ngtr liu.

v Pau mbi dau tién 1a mot dic trung chinh xac thuong dugc bd nghia
boi nhiéu tir quan diém (cac tinh tir hay céc trang tir). Vi du, trong dit liéu
vé mattress (dém), “delivery” dugc bd nghia boi “quick” “cumbersome”
va “timely”. N6 cho thay nhan xét ndy nhan manh vao tir “delivery”. Do
d6 chung ta c6 thé suy luan rang “delivery” 1a mot dic trung phu hop.

v Pau mdi tha hai 12 mot dic trung c6 thé duoc rit ra tir nhiéu cac mau
bo phan - toan bo. Vi du, trong dir liéu 6 t6, néu ching ta tim thay hai
cum tu sau, “the engine of the car” va “the car has a big engine”, ching
ta cO thé suy luan rang “engine” 1a mot phan caa “car”.

v Pau mbi tht ba 1a sy két hop cua sy bd nghia quan diém, trich mau
bo phan - toan bo va mau “No”. Do 1a, néu mét ung ctr vién dic trung
khéng chi dugc bd nghia boi cac tir quan diém ma con duoc trich ra tir
mau bo phan - toan bo hay mau “No”, chiing ta c6 thé suy luan d6 1a mot
dac trung voi do tin cay cao. Vi du, cAu “there is a bad hole in the
mattress”, N0 chi ra mdt cach rd rang la “hole” la mot dac trung cho
mattress vi né dugc bd nghia boi tir quan diém “bad” va ciing trong mau

bo phan - toan bo.

Ngoai ra, cac tac gia thay rang c6 mot méi quan hé thyc thi 13n nhau gitra
c4c tir quan diém, cac mau bo phan - toan bo va “No”, va cac dic trung. Néu
mét tinh tir b nghia cho nhiéu dic trung ding, thi rat c6 thé 1a tir nhitng quan
diém tét. Twong tu, néu Mot ang cir vién diac trung c6 thé duoc rit ra dua trén
nhiéu tir quan diém, cac mau bo phan - toan bd, hoac mau “No”, nd cling ¢ kha
nang cao 1a mot dic trung dung. Pidu ndy chi ra rang giai thuat HITS sip xép

c4c trang Web c6 thé ap dung duoc.
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Tan suat dic trung: day 1a mot yéu té quan trong anh hudng dén viéc
sap xép dic trung. Tan xuét dic trung da duoc xem xét trong nghién ctu cua Hu
va Liu, nam 2004; Blair-Goldensohn va cac cong su nam 2008. Cac tac gia cho
rang mot dic trung f1 thi quan trong hon dic trung 2 néu f1 xuét hién thuong
xuyén hon so véi f2 trong nhitng tai liéu quan diém. Trong thuc té, d6 1a mong
muébn dé sip xép cac dic trung thuong xuyén d6 cao hon so véi cac dic trung
hiém khi xay ra. Nguyén nhan 1a thiéu mot dic trung duoc dé cap thuong xuyén
trong khai thac quan diém 1a x4u, nhung thiéu mot ti 1& ddc trung khong phai 13

maot van dé 16n.

Két hop cac nhan té trén, cac tac gia gidi thiéu mot phuong phép khai
thac ddc trung mai. Thuc nghiém cho két qua tot véi nhiéu tap dit liéu thuc té da

dang.
2.3.1 Double propagation

Double propagation dua vao quan sat ma ¢ do la quan hé tu nhién gitra
C4c tir quan diém va cac dic trung vi thuc té 12 cAc tir quan diém thudng duoc st
dung dé bo nghia cho cac dic trung. Hon nita, quan sét ciing cho thay rang cac
tir quan diém va cac dic trung cua ching cling c6 quan hé trong cac thé hién
chtra quan diém (Qiu va cac cong su nim 2009). Cac mdi quan hé nay cé thé
duoc xac dinh thong qua bd phan tich cu phap phu thuéc dua vao ngir phap phu

thudc. Viéc xac dinh cac quan hé nay 1a chia khoa dé khai thac dic trung.

Dependency grammar (Ngir phap phu thudc): mé ta cac quan hé phu
thuoc gitra cac tur trong mot cau. Sau khi dwoc phan tich boi mot phan tich ca
phap phu thudc, cé4c tir trong mot cau dugc lién két véi nhau bang mot quan hé
chac chan. Véi cau, “The camera has a good lens”, “good” 14 tir quan diém va
“lens” 1a mot dic trung ctia camera. Sau khi phan tich cl phap, ching ta c6 thé
thdy rang “good” phu thugc vao “lens” vai mdi quan hé mod. Mod c¢6 nghia 1a
"good" 1 tir b6 nghia cho "lens". Trong mot sé truong hop, mot tir quan diém
va dic trung khong truc tiép phu thudc, nhung chung phu thudc truc tiép vao

cuing maot tir. Vi du, tir cdu “The lens is nice” ching ta c6 thé tim thy ca dic
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trung "lens” va tir quan diém "nice” phu thudc vao dong tir "is" véi méi quan hé
s va pred twong ung. O day s c6 nghia 1a "lens” 1a dbi twong bé mat caa "is"

trong khi D ¢6 nghia "nice" 1 vi ngit caia ménh dé.

Trong (Qiu va cac cong su., 2009), dinh nghia hai pham tru quan hé phu
thudc dé tong két tat ca cac kiéu quan hé phu thudc giita hai tir, dugc minh hoa

trong hinh 1. Miii tén dugc st dung dé dai dién cho nhiing phan phu thudc.

Quan hé truc tiép (Direct relations - DR): N6 dai dién cho mét tir phu
thuoc vao tir khac truc tiép hodc ca hai déu phu thudc truc tiép vao mét tur tha
ba, thé hién trong (a) va (b) caa hinh 1. Trong (a), B phu thudc truc tiép vao A,

va trong (b) ca hai déu truc tiép phu thudc vao D.

Quan hé gian tiép (Indirect relation): duoc thé hién cho viéc mot tir
phu thudc vao tir khac thong qua nhiing tir khac hay ca hai phu thugc vao mot tur
thir ba gian tiép. Vi du, trong (c) cua hinh 1, B phu thudc vao A théng qua D;
trong (d) hinh 1, A phu thuéc vao D thdng qua I, trong khi B phu thuoc vao D

thong qua I,. Di vi mot sé tinh hudng phuc tap, ¢d thé c6 nhiéu hon mot Iy, 1.
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Hinh 1: Méi quan hé khac nhau giira A va B

Céc mdi quan hé gian tiép cu phap l1a nghiéng vé 15i trong ngir liéu Web.
Do d6 céc tac gia chi sir dung mdi quan hé truc tiép dé trich céc tir quan diém va
cac tng ctr vién dac trung trong ng dung. Str dung cac luat trong Qiu va cac

cong su., 2009 duoc &p dung nhu sau:

« Céc luat trich dya trén cac mdi quan hé (Extraction Rules based on

Relations)

Cho hai quan hé truc tiép DRs gitra A va B (ca A va B c6 thé la céc tur
quan diém hoic dic trung), ching ta dinh nghia cac luat dé thu duoc cac moi
quan hé cu thé ciing nhu cac thong tin tir loai. Sir dung cdng cu gan nhan tir loai
Stanford POS tagger. Vi 4 loai cta nhiém vu trich, ching ta dinh nghia 4 luat
nhu bang 1.
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Cot 2 1a cac méi quan hé duoc quan sét gitra hai tir, Cot 3 thé hién su rang
budc caa méi quan hé quan sat dugc va cot 4 12 két qua. Mii tén thé hién su phu
thugc. Vi du, S—>S-Dep—F co nghia S phu thudc vao F thong qua mot mdi quan
hé S-Dep.

Observations Constraints Qutputs
R1, Sijy?Siy-Dep=> Sy Sin €15}, § =8y
Sy-Depe{CONJ},
POS(S ) el T}
RI1, S5 25-Dep2HES-Dep€s; S:e{S}. s=§5;
- S-Dep==8-Dep,
POS(S)eIJ}
R2, S§8-Dep=>F FelF}, §=5
S-Depe{MR},
POS(S)elJJ}
R2, | S>S-Dep>HEF-Dep€F | FelF). s=§
B SiIF-Depe{MR},
POS(S)elJJ}
R3, 5>S-Dep>F SeiS), =F
S-Depe{MR},
POS(F)e{NN}
R3, | S2S-DepDH€EF-Dep€F | Sels), =F
B SIF-Depe{MR},
POS(F)e{NN}
R4, Fiy> Fy-Dep= Fy, Fin €1F}, I=Fyy
Fyj-Depe{CONT},
POS(Fy;)e{NN}
R4, F>F-Dep>H&F-Dep€F, Fe{F}, =F
F-Dep==F~Dep,
POS(F)e{NN}

Bang 1: CAc luat dé trich tir quan diém va dic trung.

Trong bang, s(or f) nghia 1a tir quan diém duoc trich (hoic dic trung).
{S}(or {F}) va S(or F)-Dep viét tit cho cac tir quan diém da biét (hodc cac dic
trung da duoc trich) va mdi quan hé phy thudc caa S(or F) theo thir ty tuwong
tmg. H c6 nghia 1a mot tir bat ky. POS(S(or F)) la thong tin tir loai cua S(or F).
{3J} va {NN} la tap cac nhan tir loai cua cac tir quan diém va dic trung tiém
nang tuong ung (JJ: 1a nhan twr loai tinh tir va NN: & nhén tur loai danh tir). Cac
tac gia xem xét cac tir quan diém la c4c tinh tir nhu trong phan 16n cac nghién
clru trudc vé phan tich quan diém. va cac dic trung 1 danh tir /cum danh tir. Do

d6, {JJ} ban gobm JJ, JIR (cac tinh tir dang so sanh hon) va JIS (cac tir dang so
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sanh hon nhét). {NN} bao gdm NN va NNS, 1 viét tit cho danh tir sé it va danh
tir s6 nhiéu. Tuy nhién, c6 cac trudng hop ma cac nhan xét sir dung cac dai tir dé
tham chiéu dén cac dic trung da duoc dé cap trude d6. Do do, cac tac gia cling
xem xét cac dai tir nhu 1a cac dac trung. Trong do, ho st dung “it” va “they”.
Do cac 13i 1a c6 kha ning, cac tac gia khdng thuc hién bat ky xir ly tham chiéu

ddng thoi nao.

{MR} bao gom cac mdi quan hé phu thuoc mé ta cac mdi quan hé gita
c4c tir quan diém va cac dic trung, nhu 1a mod, c6 nghia 1a mot tir bd nghia cho
mot tir khac. Cac méi quan hé phu thudc khac (MRs) bao gom: subj, obj,

pnmod, etc.

{CONJ} 1a méi quan hé cua lién tir va chi bao gém lién tu.

Trong do str dung:

v' R1; dé trich céc tir quan diém () str dung cac tir quan diém words (S;)

v’ R2; dé trich céc tir quan diém () st dung cac dic trung (F)

v' R3; dé trich cac dic trung (f) sir dung céc tir quan diém (S)

v' R4, dé trich cac dic trung (f) sit dung cac dic trung da duoc trich (F)).
2.3.2 Mbi quan hé b phan - toan bd (Part-whole relation)

Mot méi quan hé bo phan - toan bo 12 mét tiéu chi tét cho cac dic trung
néu tir khai niém Iop duoc biét dén. Vi du, mot két hop dinh danh “car hood”
bao gom méi quan hé bo phan - toan bo. Néu ching ta biét “car”’la mot tir khai
niém 16p duoc biét dén, thi ta co thé suy luan rang “hood” 1a mot dic trung cua
car. Mau toan bo xuét hién thuong xuyén trong van ban va dugc thé hién boi su
da dang cua cac cau tric cl phap-tir vung (lexico-syntactic structures) (Girju
V.v..., 2006; Popescu va Etzioni, 2005). C6 hai kiéu cu tric cd phép-tir vung
truyén dat cac mdi quan hé bo phan - toan bo: cau tric rd rang (unambiguous
structure) va cau tric nhap nhang (ambiguous structure). Cau tric rd rang chi ra

rd rang mdi quan hé bo phan - toan bo - ting phan. Vi du, cu “the camera
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consists of lens, body and power cord.” va “the bed was made of wood”. Trong
nhitng truong hop ndy, su phat hién caa cac mau dan tgi khdm phé cac méi quan
hé bo phan - toan bo thuc té. Ching ta c6 thé dé dang tim thay cac dic trung cua
camera va the bed. That khéng may, diéu nay khdng phai loai miu thuong

Xuyén trong ngir liéu.

Tuy nhién, c6 rat nhiéu su nhap nhang thé hién rd rang nhung chuyén tai
cac mdi quan hé bo phan - toan bo trong mot sé bdi canh. Vi du, cho hai cum tir
"valley on the mattress” va "toy on the mattress”, "valley" 1a mot phan cua
"mattress” trong khi "toy" khdng phai 1a mot phan cua "mattress”. C4c tac gia
str dung ca hai mau rd rang va nhap nhang. Mic du cac mau nhap nhang c6 thé
mang lai mot sé dir liéu thira, chiing ta c6 thé sap xép ching véi chi sé thap

trong thu tuc sap xép. Hai loai mau sau duoc sir dung dé trich dic trung.
2.3.2.1 Mdu cum tir (Phrases pattern)

Trong trudng hop ndy, mdi quan hé bo phan - toan bo ton tai trong mot

cum ftur.

NP + Prep + CP: danh tir / cum tur danh tir (NP) chira dung tir b phan va
cum khai niém 16p (CP) c6 chira tir toan bd. Chung dugc néi bai gisi tir (Prep).
Vi du, "battery of the camera™ la mét truong hop cia mau nay NP (battery) la
danh tir bd phan va CP (camera) la danh tur toan bo. Trong ung dung cua cac tac

gia, ho chi sur dung 3 vi tri dac biét: "of", "in" va "on".

CP + with + NP: twong tu nhu vay, CP la cum khai niém I16p, va NP la
cum danh tir / danh tir. Chung duoc néi voi nhau bang tir "with". O day NP 1a c6
kha ning 1a mét dic trung. Vi du, trong mot ménh dé, "mattress with a cover",

"cover" la mot dac trung cho mattress.

NP CP hay CP NP: danh tir / cum danh tir (NP) va cum khai niém 16p
(CP) tao thanh mot tir ghép. Vi du, "mattress pad™”. "Pad" la mét dac trung cia

"mattress".

2.3.2.2 Mdu cau (Sentence pattern)
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Trong cac mau nay, quan hé bd phan — toan bd duoc chi dinh trong mot
cau. C4c mau c6 chira dong tir cu thé. Tur bo phan cé thé duoc tim thdy bén

trong cac cum danh tir hoac cac cum giai tir chira gidi tir xac dinh.

"CP Verb NP": CP la cum khai niém lop cé chura tir toan bo, NP 1a cum
danh tur c6 chira céc tir bd phan va dong tur ¢6 gidi han va xac dinh. Vi du, trong
mot cau, "the phone has a big screen”, ching ta ¢ thé suy luan rang "screen" I1a
maot dic trung cho "phone”, ma Ia mot khai niém I6p. Trong nhitng mau cau,
dong tir dong mot vai tro quan trong. Céc tac gia sir dung dong tir thé hién dé

tim cac quan hé bo phan - toan bo trong mot cau, thi du, "has"”, "have” "include™

"contain” "consist", “comprise”. .... (Girju v.v..., 2006).

Pay 1a dé cap hiru ich dé sir dung cac mdi quan hé b phan — toan bo, tir
khai niém Iép cho ngir liéu 1a can thiét, nd kha dé dang tim kiém duoc bai vi
danh tir v&i tan xuat xuét hién 16n trong ngi liéu thi ludn ludn 14 tir khai niém

I6p dua trén cac thuc nghiém cua céc tac gia.
2.3.3 MAiu “No”

Bén canh tir quan diém va mdi quan hé bo phan — toan bo, mau “No”
cling 14 mot mau quan trong cho thiy cac dic trung trong mot kho ngir liéu. O
day “No” thé hién cho tir no. Dang co ban caa mau “No” Ia tir theo sau béi danh

tr /cum danh tur.

Pay 1a mot miu don gian va rat hitu ich dé trich dic trung. N6 1a miu xac
dinh cho danh gia san pham va céc bai viét cua dién dan. Moi nguoi thuong thé
hién nhitng binh luan hay nhiing quan diém trén cac dic trung bdi mau don gian
nay. Vi du, trong dit liéu vé dém, moi ngudi thudng ndi rang “no noise” va “no
indentation”.O day “noise” va “indentation” 13 cac dic trung cia mattress. C4c
tac gia phat hién rang mau nay thuong xuyén duoc sir dung trong ngir liéu va 13
chi din rat t6t cho cc dic trung véi do chinh xac cao.Nhung cac tac gia phai
quan tam dén mot sé thé hién “No” ¢6 dinh, nhu “no problem”, “no offtense”.

Trong cac truong hop nay, “problem” va “offense” khdng phai la cac dac trung
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mong doi. Céc tac gia c6 mot danh sach duoc 1am bang tay céc tir nay.
2.3.4 Po thi hai nhanh va thuat toan HITS

Tim kiém chu dé bao gom siéu lién két (HITS) 1a mot thuat toan phan tich
lien két dé danh gia nhirng trang web. CAc tac gia c6 thé ap dung céc thuat toan

HITS dé tinh toan lién quan dic trung cho sap xép.
« Kich ban ap dung HITS nhu sau:

Pau tién cho mét gisi thiéu ngan gon toi HITS. Cho mot truy van tim
kiém rong g, HITS gui cac truy van toi hé thong tim Kiém, va sau do tap hop k
(k = 200 trong tai liéu gdc) cac trang duoc sap xép cao nhat, ching duoc gia
dinh 1a c6 lién quan dén truy van tim kiém. Tap hop nay duoc goi la tap géc R,
sau d6 no phat trién R bang cach bao gém bat ky trang nao tro vao mot trang
trong R, sau d6 hinh thanh mét tap co so S. HITS lam viéc trén cac trang web
trong S. N6 gan cho mdi trang S mot sé diém quyén han (authority score)va
diém trung tm (hub score). Cho biét sb luong trang phai duoc nghién ciu 1a n.
Ho st dung G = (V, E) dé biéu thi @6 thi lién két (dinh hudng) cua S. V 12 tap
hop cac trang (hoac cac nut) va E la tap hop dinh hudéng cac canh (hoac lién
két). Ho sir dung L dé biéu thi ma tran ké cua d6 thi.

Lij = {(1) Lfo(tl;zje)rfvfs'e o
Cho diém quyén han cua trang i 1a A(i), va diém trung tdm cua trang i la

H(i). Mbi quan hé ting cuong 1an nhau cia hai diém dai dién nhu sau:

AQW) = Xg.nee HO) (2)
H) = X phes AU) (3)

Chuing ta c6 thé viét ching dudi dang ma tran. Ho sir dung A dé biéu thi
vector cot véi tat ca cac diém quyén han, A = (A(1), AQ2),. .., A (n))T, va sir
dung H dé biéu thi vector cot vai tat ca cac diem trung tam, H = (H(1), H(2),. ..,
H(M))",
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A= ILTH (4)
H LA (3)

Pé giai quyét van dé, sa dung phuong phap 1ap, bat dau voi mot sé gia tri
ngau nhién cho cac vecto, vi du nhu, Ag = Ho = (1, 1, 1,. .. 1). Sau d6 né tiép tuc

tinh toén lap di 1ap lai cho dén khi hoi tu thuat toan.

Tir cac cdng thic, ching ta c6 thé thay rang diém quyén han uée lwong
tam quan trong noi dung cua trang, va sb diém trung tim udc lugng gié tri caa
cac lién két cua né dén céc trang khac. Mot diém quyén han duogc tinh toan nhu
téng cia cac diém trung tam ti 16 ma né tro dén trang d6. Mot diém trung tam
duoc tinh nhu 1 téng cua cac diém quyén han ti 1& cua cé4c trang nd tro téi. Y
tuong chinh cua HITS 1a mot diém trung tam tét tro vao nhiéu diém quyén han
t6t va diém quyén han duoc chi boi nhiéu diém trung tam tét. Vi vay, quyén han

va trung tm c6 mdi quan hé tang cudng lan nhau.

Cho kich ban nay, céc tac gia c6 3 dau méi manh mé cho cac dic trung
trong mot ngit liéu: cac tir quan diém, cdc mau bo phan — toan bo, va mau “No”.
Mic di ba mau nay khong phai la cac luat cé dinh, cac méi quan hé bt bugc Ian
nhau ton tai gitra chiing. Néu mét tinh tir bo nghia cho mot sé dic trung, nd cd
kha nang cao 1a mot tir quan diém tét. Néu mot ung ctr vién dic trung duogcC b
nghia boi mot sd tir quan diém, né c6 kha ning 1a mot dic trung xac thyc.
Tuong tu VGi cac mau bo phan — toan bo, mau “No™, hoac su két hop cho ba dau
mdi ndy. Dang nay cua mdi quan hé bat budc 1an nhau ¢ thé mé hinh ty nhién

trong qua trinh HITS.

Ap dung céc thuat toan HITS: Dua trén y tuong chinh cua thuat toan
HITS va cac chi din dic trung, cac tac gia p dung céc thuat toan HITS dé co
dugc su sap xép thich hop dic trung. Cac dic trung dong vai nhimg diém quyén
han va cac chi dan dic trung dong vai trd nhu nhitng diém trung tam. Khac véi
thuat toan HITS chung, cac dic trung chi co diém quyén han va céc chi dan dac
trung chi c¢6 diém trung tdm. Ho hinh thanh mot do thi hai nhanh duge dinh

huéng, duoc minh hoa trong Hinh 2. C6 thé chay thuat toan HITS trén d6 thi hai
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nhanh. Y tudng co ban néu mot tng cir vién dic trung ¢ diém quyén han cao,
n6 phai 12 mot dic trung co lién quan cao. Néu mot chi dan dic trung c6 mot

diém trung tdm cao, nd phai dugc mét chi dan dic trung tot.

O
O

>0

Feature Indicators Features

Hinh 2: Méi quan hé giira cac chi s6 dic trung va cac dic trung
2.3.5 Sap xép dic trung

Mic du céc thuat toan HITS cd thé sip xép cac dic trung dwa vao su
thich hop dic trung, nhung sip xép cudi ciing khéng chi dugc xac dinh dya vao
su thich hop. Tan suat dic trung 1 mot nhan t6 quan trong khéc anh hudng dén
thir hang cudi cing. Mong mudn cao dé sip xép ching chinh xac va cac dac
trung thuong xuyén nam & trén, vi chlng quan trong hon so véi cac dac trung
hiém khi xay ra trong khai thac quan diém (hoac tham chi ca céc ung dung
khéc). Vi y kién ndy, cac tac gia dat tat ca ching cing véi nhau dé trinh bay

thuat todn ma ho sir dung. Ho sur dung hai budéc:

Bud6c 1: Tinh toan diém dic trung st dung HITS ma khdng can xem xét
tan suat. Khai tao, ho sir dung ba chi dan dic trung dé xac dinh céc tng ctr vién
dic trung, tir 6 tao thanh mot do thi hai nhanh. M&i ¢ng ctr vién dic trung dong
vai tro nhu 1a mot n(t quyén han trong do thi, mdi chi dan dic trung dong vai tro
nhu mot nat trung tam. PSi voi nlt s trong dd thi, ho cho Hg 1a diém trung tam
va Ag 1a diém quyén han. Sau d6, ho khoi tao Hg va Ag tir 1 dén tat ca cac nut

trong dd thi. Ho cap nhat cac diém cua Hs va Ascho dén khi ching hoi tu bing
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cach st dung vong lip. Cudi ciing, ho chuan hoa As va tinh toan diém S cho mot

dac trung.

Bwéc 2: Ham diém cudi cung xem xét tan suat dic trung duoc dua ra

trong phuong trinh (6).

5 =S5(fllog (freq(f)) (6)

Trong d6 freq(f) 13 ¢ém tan suat cua dic trung f, va S(f) 1a sé diém quyén
han caa ung ctr vién dic trung f. Y tuwdng 1a day vao cic dic trung Gng ctr vién
thuong xuyén bang cach nhan véi logarit cia tan suat. Gia tri logarit duoc su

dung dé giam anh huéng caa cac s6 dém tan suat lon.
2.4 Két qua va thao luan
2.4.1 Tép dir liéu

Ho sur dung bén tap dir liéu khac nhau dé danh gia cac ky thuat dé xuét.
Chung dugc thu tir mot cong ty thuong mai cung cap céc dich vu khai thac quan
diém. Bang 1 cho thay cac linh vuc va sé cau trong mdi bo dir liéu. Dir liéu
trong "Cars" va "Mattress" 14 cac nhan xét san pham dugc trich tr mot s cac
trang web nhan xét truc tuyén. "Phone" va "LCD" 1a bai thao luan dién dan rat
tr mot s trang web din dan truc tuyén. Ho chia nhd mdi nhan xét/bai viét
thanh cau va cau duoc duoc gan nhan tir loai bang cach sir dung Brill's tagger

(Brill, 1995). Cac cau duoc dan nhén 1 ddu vao cho hé théng cua cac tac gia.

Cac tap dir liéu Cars Mattress Phone LCD

S6 cau 2223 13233 15168 1783

Bang 2. Thir nghiém tap dix liéu
2.4.2 Panh gia s6 ligu

Bén canh d6 chinh xac va hoi tuong, ho ap dung do chinh xéc sé liéu

(precision@N metric) cho danh gia thar nghiém (Liu, 2006). N6 cung cip ty 1&
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cac dic trung chinh xac nam trong s6 N cac Gng cir vién dic trung hang dau
trong mot danh sach sap xép. Ho so sanh cac phuong phap cua ho vai két qua
ctua phuwong phap double propagation ma cac tng cir vién duoc trich chi boi tan

Xuat xuat hién.
2.4.3 Két qua thir nghiém

Pau tién ho so sanh két qua cua ho véi double propagation trén sy hoi
tudng va do chinh xac cho nhiing kich thuéc kho ngir liéu khac nhau. Két qua
duoc trinh bay trong Bang 3, 4, va 5 cho bén tap hop di liéu. Ho dua ra do
chinh xac va hoi twong 1000, 2000, va 3000 cau tir cac tap dit liéu. Ho dd khong
thir nhiéu hon bai vi ty kiém tra bang tay sy hdi tuong va chinh xéac tré nén kho
khan hon. C6 it hon 3000 cau cho cac tap di liéu "Cars™ va "LCD". Vi vay, cac

cot cho "Cars" va "LCD" rdng trong Bang 5.

Trong bang, "DP" dai dién cho phuong phap double propagation; "Ours"
dai dién cho phuong phap dé xuét cua ho; "Pr" dai dién cho chinh xéc, va "Re"

dai dién sy hoi tudng.

Cars Mattress Phone LCD

Pr Re Pr Re Pr Re Pr Re

DP | 079 | 055|079 | 054 | 0.69 | 0.23 | 0.68 | 0.43

Ours | 0.78 | 0.56 | 0.77 | 0.64 | 0.68 | 0.44 | 0.66 | 0.55

Bang 3. Két qua caa 1000 cu

Cars Mattress Phone LCD

Pr Re Pr Re Pr Re Pr Re

DP | 0.70 | 0.65 | 0.70 | 0.58 | 0.67 | 0.42 | 0.64 | 0.52

Ours | 0.66 | 0.69 | 0.70 | 0.66 | 0.70 | 0.50 | 0.62 | 0.56

Bang 4. Két qua caa 2000 cau
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Cars Mattress Phone LCD

Pr Re Pr Re

DP 0.65 | 0.59 | 0.64 | 0.48

Ours 0.66 | 0.67 | 0.62 | 0.51

Bang 5. Két qua caa 3000 cau

T céc bang, ching ta c6 thé thay ring trong tit ca cdc mién, phuong
phap cua ho thyc hién tét hon double propagation vé hdi twdng véi mot mat mat
nho trong su chinh xac. Trong cac tap di liéu cho "Phone" va "Mattress", do
chinh xéc tham chi con tét hon. Ho ciing thdy rang vai sy gia ting kich thudc dir
lieu, khoang cach do hoi tuong gitta hai phuong phap trd nén nho dan va do
chinh x&c cua ca hai phuong phap ciing giam. Tuy nhién, trong truong hop nay,
sap xép dic trung dong mot vai trd quan trong trong phat hién cac dic trung

quan trong.

So séanh sip xép giira hai phuong phap duoc thé hién trong Bang 6, 7, va
8, trong d6 cung cap do chinh xac cua két qua trén 50, 100 va 200 twong wng.
Luu y rang céac thuc nghiém bao cao trong cac bang nay di duoc chay trén toan
bo cac tap dit liéu. Khéng cd nhiéu két qua hon cho dit liéu "LCD" vuot ra ngoai
tép 200 nhu 1 chi c6 mot sé gidi han cac dic trung duoc thao luan trong dix
licu. Vi vay, cac cot "LCD" trong Bang 7 1a rdng. Ho sap xép céc ang cu vién
dic trung duoc trich dua trén tan suat cho phuong phap double propagation
(DP). Sir dung tan suat xuat hién nhu 1a cach ty nhién dé sip xép cac dic trung.
Mot dic trung thuong xuyén xuat hién trong mot kho ngir liéu, thi né 1a quan
trong hon. Tuy nhién, sdp xép duya trén tan suat gia thuyét cac tng cur vién duoc
trich 1a cac dic trung chinh xac. Cac bang cho thay rang phuong phap dé& xuét
cua ho (Ours) nhanh hon so véi double propagation déang ké. Ly do 1a mot s6
g cir vién dic trung c6 tan suat xuat hién thudng xuyén cao dugc trich boi
double propagation khong phai 1a cac dac trung dting. Phuong phap cua ho xem

xét lién quan dic trung 13 mot nhan té quan trong. Vi vay, né cho ra cac sap xép
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Cars Mattress Phone LCD

DP 0.84 0.81 0.64 0.68

Ours 0.94 0.90 0.76 0.76
Bang 6. B chinh xac & top 50

Cars Mattress Phone LCD

DP 0.82 0.80 0.65 0.68

Ours 0.88 0.85 0.75 0.73
Bang 7. Do chinh xac ¢ top 100

Cars Mattress Phone LCD
DP 0.75 0.71 0.70
Ours 0.80 0.79 0.76

Bang 8. B¢ chinh xac ¢ top 200
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CHUONG 3: THUC NGHIEM

3.1 Cong cu gan nhan twr loai Stanford Parser
3.1.1 Giéi thigu

Phén tich cu phap ngdn ngwr tu nhién la mdt chuong trinh hoat dong dua
VAo cau tric ngit phap caa cau, vi dy, véi nhdm tir di cing nhau (nhu “phrases™)
va véi tir 1a cha dé hoic dbi twong cua dong tir. Xac xuat phan tich ci phap st
dung kién thtc vé ngdn ngir co6 duoc tir phan tich cau tha cong dé tim céch san
suat phan tich ¢ kha nang nhét cua nhitng cau mai. Théng ké nhitng phan tich
cli phap nay van con mot sb sai lam, nhung thuong l1am viéc kha tét. Phat trién
cta ho 1a mot trong nhitng budc dot pha Ion nhat trong viéc xtr ly ngdn ngir tu

nhién trong nhitng nam 1990.

Stanford biéu dién kiéu phu thudc duge thiét ké dé cung cap mot mo ta
don gian cua cac mdi quan hé ngir phap trong mot cau c6 thé dé& dang hiéu va
hiéu qua duoc su dung boi nhirng nguoi khéng c6 chuyén moén ngbn ngir hoc,

nhitng ngudi mudn trich xuat van ban quan hé.

Go6i san pham nay la mot cai dat Java cia xac suat phan tich ci phap ngon
ngit tu nhién, ca PCFG tbi uu hod cao va b phan tich cd phép tir vung phu
thugc, va phan tich cl phép tir vung PCFG. Cac phién ban gbc cua phan tich cu
phép nay chu yéu duoc viét bai Dan Klein, voi ma hd trg va phét trién ngix phap
ngbn ngit Christopher Manning. Mé rong thém cdng viéc (qubc té va mau ngon
ngit cu thé, dau vao / dau ra linh hoat, ngit phap nén chat, mang tinh thé phan
tich ci phép, k-phan tich cl phap tot nhat, danh méay phu thudc dau ra, hd tro
nguoi dung, vv) da dugc thuc hién boi Roger Levy, Christopher Manning, TeG
Grenager, Galen Andrew, Marie-Catherine de Marneffe, Bill MacCartney, Anna
Rafferty, Spence Green, Huihsin Tseng, Pi-Chuan Chang, Wolfgang Maier, va
Jenny Finkel.

Phién ban hién tai cua phan tich ct phap yéu cau Java 6 (JDK1.6) hoic

nhitng phién ban sau. (Ban ciing co thé tai vé mot phién ban cii ctia phan tich cu
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phap, phién ban 1.4, chay theo JDK 1.4 hoac phién ban 2.0 ma chay theo JDK
1.5, tuy nhién hién nay nhiing phién cii it dugc hd trg). Phan tich ct phép ciing
doi hoi dung luong hop Iy cia bo nhé (tai it nhat 1a 100MB dé chay nhu 13 mot
phan tich ci phap PCFG trén cau 1én dén 40 tir trong chiéu dai, thuong khoang
500MB bd nhg dé c6 thé phan tich ct phap twong tu dién hinh-cua-Newswire

cau bang cach sur dung mau yéu td).
3.1.2 Cach sir dung

Cong cu gan nhan tur loai Stanford la thiét ké duoc sir dung tir dong Iénh

hodc lap trinh thong qua giao dién Gng dung cua no.
C6 thé sir dung phuong phap sau:

1. Trén hé théng Windows, ban c6 thé chay mét giao dién phan tich
cl phap bang cach nhap dap vao biéu tugng lexparser-gui.bat, hodc dua ra

c4c 1énh lexparser-gui trong thu muc nay tir mot dau nhac lénh.
v Nhép Load File, Browse, va diéu hudng dén va chon testsent. txt

v Nhép Load Parser, Browse va chon thu muc twong tu mot mau jar.

Tu cac mau jar chon englishPCFG.ser.gz.
v Nhép Parser dé bit dau phan tich cau.

2. Trén hé théng Ubuntu, dua ra cac 1énh lexparser trong thu muc nay

tir mot dau nhic Iénh: sh lexparser.sh file_dit_liéu_nguon > file dich
3.2 Chwong trinh thuc nghiém
3.2.1 Bai toan

Input: Cho mot tap hop cac cau vin ban danh gia co6 quan diém vé san

pham hozc doi tuong.

Output: Tap tir quan diém va cac dic trung dugc trich chon va sap xép.
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3.2.1.1 Bg de ligu

Chung t6i str dung bd dit 1iéu 500 nhan xét dé trich cac dic trung va quan
diém vé cac dic trung san pham.

Trudc khi tién hanh thuc nghiém, chiing t6i stir dung cong cu gan nhan tir
loai Stanford Parser dé ldy thong tin tir loai cho cac cau.

3.2.1.2 Phwong phap

Khai thac dac trung cho cac thuc thé 1a mot nhiém vu quan trong trong
nhiém vu khai thac quan diém.
Thuat todn gdm 4 budc:
+ Gan nhan tur loai bang cong cu stanford parser
+ Xac dinh cAu cd chira mot hay nhiéu dau hiéu san pham hay tir quan
diém dugc xem 1 cau chi quan diém
+ Trich chon dic trung
v' V&i mdi cau trong dit liéu chi quan diém, r(t tat ca nhitng danh tir /
cum danh tur dugc coi la nhitng tir chi dac trung va nhirng tinh tir dugc coi
la nhitng tir chi quan diém.Cac quan diém va cac dic trung da duoc trich
dugc str dung dé xac dinh nhitng quan diém va dic trung méi. Qua trinh
nay cu lap di 13p lai cho dén khi khéng thé tim thay cac tir quan diém hay
dic trung thi két thic.

v' Duya vao mdi quan hé ngit nghia gitta quan diém va dic trung dé
xac dinh dic trung va quan diém trong dit liéu. Ap dung bo phan tich cu
phap phu thudc dua vao ngir phap phu thudc. Str dung cac luat trong Qiu
va cac cong su, 20009:

- R1; dé trich céc tir quan diém (s) st dung céc tir quan diém words

(Si)

- R2; dé trich cac tir quan diém (S) st dung céc dic trung (F)
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- R3; dé trich cac dic trung (f) sir dung cac tir quan diém (S)

- R4; dé trich cac dic trung (f) st dung cac dac trung da duoc trich
(Fi.
+ Sap xép dic trung san pham ap dung giai thuat HITS

v’ Céac dic trung déng vai nhitng diém quyén han va cac chi s dic
trung dong vai nhimg diém trung tdm. Khac nhau tir thuat toan HITS
chung, cac dac trung cé diém quyén han va dic trung co diém trung tam

trong truong hop cua ho.

v" Hinh thanh mét db thi hai nhanh dwgc dinh hudng. Chay céc thuat
toan HITS trén d6 thi hai nhanh. Y tuéng co ban néu mét Gng cir vién dic
trung c6 diém quyén han cao, né phai 1a mot dic trung c6 lién quan. Néu
mét dic trung chi c6 mot s6 diém trung tdm cao, n6 phai dugc mot chi s6

dic trung tot.
3.2.2Thwc nghiém

Cac luat, cac mau dua trén méi quan hé gitra hai tir duoc st dung dé trich

tir quan diém hay dic trung:

- conjunctions (word1_JJ, word2_JJ).

Vd: Here 's the brief synopsis : the phone is tiny , cute , feels kind of "

plastic-like " (as if it might break ) , but seems pretty sturdy.

conj_but(tiny_JJ, sturdy_JJ).

- {MR} (wordl JJI/NN, word2 JJ/NN). Trong d6: {MR} bao gdm cac
mdi quan hé phu thudc mé ta cac mdi quan hé, thi du nhu: mod, subj,
obj, ...

v" Vd: | am a business user who heavily depend on mobile
service .

amod(service_NN, mobile_JJ).
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v Vd: After years with that carrier 's expensive plans and
horrible customer service , portability seemed heaven-sent .

amod(plans_NNS, expensive JJ);

amod(service_NN, horrible_JJ);

nsubj(heaven-sent_NN, portability NN).

- conjunctions (wordl_NN, word2_NN).

Vd: My favorite features , although there are many , are the speaker

phone , the radio and the infrared .

conj_and(phone_NN, radio_NN);

conj_and(phone_ NN, infrared_NN).

- NP + Prep + CP : danh tir / cum tir danh tir (NP) chira dung tir bo
phan va cum khai niém 16p (CP) c6 chira tir toan bg. Chiing duoc ndi
bai gidi tu (Prep), thi du, “of”, “in”, “on”, “about”,....

Vd: There is much which has been said in other reviews about the

features of this phone , it is a great phone , mine worked without any

problems right out of the box .

prep_in(said, reviews);

prep_about(said, features);

prep_of(features, phone);

prep_without(worked, problems); ...

- CP + with + NP: CP la cum khai niém I6p, va NP la cum danh tur /
danh tir. Chung dugc ndi voi nhau bang tir “'with*".

Vd: The speaker phone is very functional and i use it in the car , very

audible even with freeway noise.

prep_with(audible_JJ, noise_NN).

- NP CP hay CP NP: danh tir / cum danh tir (NP) va cum khai niém
I6p (CP) tao thanh mot tir gheép. Vi dy, "mattress pad”. "Pad" la
mat dac trung cua "mattress”.

- CP Verb NP: CP la cum khai niém 1ép c6 chira tir toan bo, NP la

cum danh tir cO chira cac tir bo phan va dong tur co gidi han va xac
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dinh. St dung dong tir thé hién dé tim céc quan hé bo phan - toan
bo trong mot cau, thi du, "has”, "have" "include" "contain"
"consist”, “comprise”,...

3.2.3Két qua

Chuong trinh thir nghiém trich duoc cac dic trung san pham va cac nhan xét
cho céc dic trung d6 dua theo cac luat va mau bo phan — toan bo.

Giao dién chinh ctia chuong trinh

L Demo S

File Data

Mo file dix liéu:
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[ File Data

(ROOT &
(NP (=) (NN ()

(ROOT
(NP
(NP (JJ excellent) (NN phone)) |

G
(NP (JJ excellent) (NN service)) I
(9))

amod(phone-2, excellent-1) f
root(ROOT-0, phone-2)

amod(service-5, excellent-4)
appos(phone-2, service-5)

(ROOT
(S
(NP (FWi))
(VP (VBP am)
(NP
(NP (DT a) (NN business) (NN user))
(SRAR

Trich dac trung:

F:\DoanZ0lZ\Thanh'NewData'\nokiscoparl.txt
rhone, excellent

service,excellent

user, i

user, i

depend, user

depend, user

service mobile
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KET LUAN

Trong qué trinh thuc hién d6 an, em dé tim hiéu vé phan tich quan diém
hay khai thac quan diém va cac van dé dat ra voi bai toan nay. Tim hiéu ky vé
phuong phép trich va sap xép dic trung san pham trong tai liéu chira quan diém.

Do an ciing d3 di tim hiéu cac dic trung ngdn ngir dung cho bai toan trich
dic trung nhu: phan tich c phap, gan nhan tir loai cho ngbn ngit; Véi mot sb
phuong phap trich va sap xép dic trung san pham trong tai liéu chira quan diém.

Chuong trinh thuc nghiém cling da thir nghiém trén bd dit liéu 500 nhan
xét dé trich cac dic trung va quan diém vé cac dic trung san pham.

Hudng nghién ctu tiép theo, em s& tiép tuc thir nghiém véi cac phuong
phap trich dic trung khac va nghién ciru cac phuong phéap sap xép dic trung dé

sap xép dic trung hiéu qua.

Trong mot khoang thoi gian cé han, nén khi trinh bay cac van dé em da
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nghién ctu dugce khong tranh khoi nhiing thiéu sét. Em rdt mong nhén duoc

nhiing y kién déng gép quy bau cuia thay cd va cac ban.

Em xin chan thanh cam on!

bang Thi Ngoc Thanh CT1201 -38-



Do an tot nghiép Nganh: Cong nghé thong tin
TAI LIEU THAM KHAO

Tiéng Viét:
1. Ths. Nguyén Thi Xuan Huong va Ths. Lé Thuy, Phan tich quan

diém va mot sé tiép can, Hoi nghi khoa hoc CNTT lan tht nhat, 2012.

2. Nguyn Manh Dtec, Tim hiéu vé khai thac quan diém va phan loai
quan diém ¢ mac cau, Khoa luan tét nghiép hé dai hoc nganh Cong nghé
thong tin, Dai hoc Dan lap Hai Phong, 2011.

Tiéng Anh:

1. Extracting and Ranking Product Features in Opinion Documents.
Lei Zhang, Bing Liu, Suk Hwan Lim and Eamonn O’Brien-Strai, 2010

2. Expanting Domain Sentiment Lexicon through Double
Propagation. Guang Qiu, Bing Liu, Jiajun Bu and Chun Chen, 2009

3. http://nlp.stanford.edu/software/lex-parser.shtml
4. http://www.cs.uic.edu/~liub/FBS/FBS.html

5. http://nlp.stanford.edu/software/stanford-dependencie s.shtml

bang Thi Ngoc Thanh CT1201 -39 -


http://nlp.stanford.edu/software/lex-parser.shtml
http://www.cs.uic.edu/~liub/FBS/FBS.html
http://nlp.stanford.edu/software/stanford-dependencie%20s.shtml

