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LOI CAM ON

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

Em xin chan thanh cam on cac Thay, Cd trong Khoa Cong nghé Thong
tin dd tan tinh giang day va truyén cho em nhiing kién thitc quy bau cho em
trong sudt qua trinh hoc tap va 1am luan van tt nghiép

Em xin chan thanh cam on t&i cac Thay, CO va cac Can bo, Nhan vién
cua truong DPai hoc Dan Lap Hai Phong dé tao cho em nhimg diéu kién thuan
loi dé hoc tap va nghién cuu.

Cubi cuing em mudn gui loi cam on t6i gia dinh va ban bé nhiing nguoi
than yéu da ludn bén canh dong vién trong sudt qué trinh hoc tap va lam khoa
luan tét nghiép.

Mic du em da rat ¢6 gang hoan thanh luan van trong pham vi va kha
nang cho phép nhung chéc chan s& khong tranh khoi nhiing thiéu sét. Em kinh
mong nhan duoc su cam théng va tan tinh chi bao, gop y cua quy Thay C6 va
cac ban.

Em xin chan thanh cam on!
Hai Phong , ngay..... thang..... nam.......

Sinh vién

Nguyén Danh Long
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LOI NOI DAU

Ngay nay, véi su phét trién manh mé cua Internet, cac hinh thac két ndi
va chia sé thdng tin trong cong ddng mang ngay cang phat trién di thu hat mot
luong l6n ngudi dung tham gia. Qua do, ho c6 thé d& dang trao doi, chia sé
thong tin, thao luan cac van dé va sé thich cung quan tam. Mot s6 mang xa hoi
phd bién trén thé gidi nhu: facebook, twitter va & Viét Nam nhu Zing c6 s
lrong nguoi tham gia ngay cang dong dao. Cac bai nhan xét thao luan trén cac
trang mang tin tac, dich vu hay cac dién dan ciing 1a mot hinh thac thé hién
khac rat phat trién.

Cac thong tin duoc chia sé va thao luan trén cac trang mang x& hoi, trén
cac dién dan thudc rat nhiéu chu dé tir cac linh vuc Kinh té, chinh tri, xa hoi ...
dén cac van dé ky thuat, dich vu, cudc song hang ngay.... Ttr d6 hinh thanh
nén cac xu huéng, quan diém cua cong dong ddi véi viéc danh gia nhan xét
mot van dé, mot dbi twong, mot san pham hay mot hién tuong nao d6. Céac
quan diém, xu huéng nay s& cé tac dong manh mé dén dinh hudng, quan diém
cua nguoi dung khac.

Nguoi dung, hay chinh cac nha cung cap san pham, dich vu ciing ¢6 xu
huéng khai thac y kién danh gia cua ngudi khac dé st dung vao nhiéu muc
dich khac nhau. Nguoi ding can biét nhan xét vé san pham, dich vu cho lya
chon ciia minh, con céc nha san xuat, cung cap dich vu thi thu thap thong tin
dé phan tich nhu cau, thi hiéu caa khach hang, phan tich cac ddi thu canh
tranh dé tir 46 c6 chién luoc nang cao chat luong san pham va dich vu caa
minh... Va véi luong dir liéu khong 16 dugc tao ra mdi ngay thi nhu cau can
c6 cac hé théng khai thac va phan tich quan diém mat cach tu dong 1a rat can
thiét.

Pé phan tich quan diém ta can phai trich cac théng tin chia quan diém
dé phan loai c6 quan diém hay khdng. Cac thong tin chua quan diém c6 thé 1a
tir hosic mot cum tir ¢6 chira quan diém cam x(c tich cyc, tiéu cuc, trung lap.
Trong khi nguoi dung cap nhat va chia sé théng tin cua ho trén cac trang web
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x& hoi ho thuong sir dung 16i hanh van tu do theo phong cach ngén ngir riéng
cua ho. Do d6 xuat hién cac tir mai thé hién quan diém trong cac linh vuc.
Viéc xuét hién ngay cang nhiéu cac tir quan diém mai nén viéc nghién cau cac
phuong phap trich rat tw dong cac tir quan diém méi 1a rat can thiét.

Chinh vi ly do trén, em da chon d¢é tai “Phat hién tir quan diém méi cho
phan tich cam xuc” cho dd an tét nghiép cia minh.

Noi dung do an bao gém 3 chuong :

Chuwong 1 : Tong quan vé phan tich quan diém

Chuwong 2 : Phat hién tir méi cho phan tich quan diém

Chuwong 3 : Ung dung tim tir quan diém méi cho dix liéu Tiéng Viét

Cubi cuing 1a phan két luan.
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CHUONG 1 : TONG QUAN VE PHAN TICH
QUAN PIEM

1.1 Nhu cau vé thong tin quan diém va nhan xét

Nhitng thdng tin nhan xét gop ¥ da luén ludn 1a mot phan quan trong
trong viéc cung cap thong tin cho qua trinh ra quyét dinh ciia hau hét chung ta.
Trudce khi Internet trd 1én phd bién, chiing ta thudng yéu cau ban bé hay ngudi
than gigi thiéu mot tho co khi tu dong hodc yéu cau tai liéu tham khao lién
quan dén xin viéc tir cac déng nghiép, hoic tu van tiéu dung. Ngay nay,
Internet va Web da giup cho ching ta c6 thé d& dang tiép can cac y kién va
kinh nghiém cua nhitng nguodi khac ma khong nhat thiét phai 1a nhiing nguoi
quen biét ca nhan, khong phai la cac nha phé binh chuyén nghiép ndi tiéng,
nhtrng nguoi ma chung ta chua bao gio nghe noi toi trong khong gian rong
l6n. Va nguoc lai, ngdy cang nhiéu va nhiéu hon nita nhiing nguoi san sang

cung cap cac y kién cua minh cho nhttng nguoi khac qua Internet.

Theo hai cudc khao sat ciia hon 2000 nguoi My truéng thanh méi: 81%
ngudi dung Internet (hodc 60% ngudi MY) da thuc hién nghién ctru truc tuyén
vé mot san pham it nhat mot 1an; 20% (15% cua tat ca cac nguoi My) lam nhu
vay trong mot ngay. Trong sé cac doc gia danh gia tryc tuyén caa 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 da c6 mot anh huong dang ké mua
hang cua ho. Nguoi tiéu dung san sang tra tr 20% dén 99% mot muc duoc
danh gia 5 sao cao hon so v&i mot myc danh gia 4 sao, 32% da cung cap mot
danh gia vé mot san pham, dich vu théng qua mot hé théng xép hang truc
tuyén, trong d6 co 18% cua cdng dan truc tuyén cao cap, c6 diang mot binh
luan truc tuyén hodc xem xét vé mot san pham hay dich vu.

Théng ké nhanh chi ra rang viéc tiéu thy hang hoa va dich vy khéng
phai 1a dong co duy nhét khi nguoi dung tim kiém hoac thé hién y kién tryc
tuyén. Su can thiét cua nhitng thong tin chinh tri cling 1a mot yéu té quan
trong. Vi du, trong mot cudc khao sat hon 2500 nguoi My trudng thanh,
Rainie va Horrigan nghién ctu c6 31% nguoi My - trén 60 triéu nguoi - 2006
ngudi dung Internet van dong tranh ct, 13 nhitg ngudi thu thap théng tin vé
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cudc bau ctr nam 2006 tryc tuyén va trao doi nhan xét théng qua email. Trong
sb nay:

« 28% n6i rang nguyén nhan chinh cho cic hoat dong truc tuyén nay dé
thu nhan dugc quan diém tir bén trong cong dong cua ho, va 34% cho biét mot
Iy do chinh 1a dé nhan duoc quan diém tir bén ngoai cong ddng cua ho.

« 27% da xem danh gia truc tuyén cho su tan thanh hoic xép hang cua
cac t6 chirc 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 16n cac trang web ma ho st dung thach
thirc quan diém cua ho, chi ra rang nhiéu nguoi khéng chi don gian la tim

kiém dé x4ac nhan cac quan diém c6 trude cua ho.
« 8% dang binh luan truc tuyén binh luan chinh tri riéng cua ho.

Dbi voi nguoi dung tim kiém sy tin cdy trong nhitng 11 khuyén va tu
van tryc tuyén quan tim dén viéc xdy dyng mot hé thong moi dé xu ly truc
tiép cac quan diém trudc tién la phan loai chung. Theo Horrigan thong ké rang
trong khi da s6 nguoi sir dung internet cia My cho rang kinh nghiém tich cuc
trong nghién ctru san pham tryc tuyén, 58% cho ring thong tin truc tuyén 1a
thiéu, kho tim, khé hiéu va hodc qua nhiéu. Vi vay, nhu ciu c6 mot hé thong

dé hd tro ngudi tiéu dung tim kiém thong tin 1a rit can thiét.

Cac nha cung cap san pham ngay cang chii y hon dén s quan tdm ma
ngudi ding ca nhan thé hién trong cac nhan xét truc tuyén vé san pham va
dich vu, va sy anh huong nhu xu thé sir dung.

Véi sy bung nd cta nén tang Web 2.0 nhu cac blog, dién dan thao luan,
peer-to-peer mang, va cac loai khac nhau cua cac mang xa hoi...

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

* Twitter (5/2011): ¢6 hon 200 triéu nguoi dung. Mot ngay cé hon 300
nghin tai khoan méi, trung binh hon 190 triéu tin nhan, xt ly trung binh

khoang 1,6 ty cau hoi.
16



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

Mot luong dong dao nguoi dung gia ting chua timg c6 va cd quyén
chia sé kinh nghiém va nhan xét cua riéng ho vé bt ky san pham hoic dich
vu, la tich cuc hay tiéu cuc. Khi cac cong ty lon dang ngay cang nhan ra,
nhitng tiéng ndi ctia ngudi tiéu dung c6 thé van dung rat 16n anh hudng trong
viéc hinh thanh nhan xét cua ngudi tiéu dung khac, cudi cing dé trung thanh
voi thuong hiéu cua ho, ho quyét dinh mua, va van dong cho chinh thuong
hiéu cua ho... Cong ty c6 thé dap ung véi nhimg hiéu biét cia ngudi tiéu
ding ma ho tao ra thong qua diéu khién phuong tién truyén thong xa hoi va
phan tich cac thong diép maketing cua ho, dinh vi thuong hiéu, phat trién san

pham va cac hoat dong phu hop khac.

Tuy nhién, cac nha phan tich nganh cong 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 ¢6 céng nghé mai.

Céc nha tiép thi ludn ludn can giam sat cac phuong tién truyén thong
cho thong tin lién quan dén thuong 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 cic phuong tién truyén thong va thay d6i hanh vi cua
nguoi tiéu dung di loai trir cac phuong phap giam sat truyén thdng.
Technorati u6c tinh rang 75. 000 blog méi duoc tao ra mdi ngay, cing véi 1,
2 triéu bai viét mdi ngay, trong d6 c6 nhidu nhan xét nguoi tiéu ding thao
luan vé san pham va dich vu.

Vi vy, khong chi ¢6 c4 nhin, ma cac cong ty, cac to chirc déu quan

tam dén mot hé thdng c6 kha ning tir 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 phén tich quan diém (sentiment analysis) hay khai thac quan
diém (opinion mining) gin day di thu hut dwoc sy quan tam rong rii cla cac
nha nghién ctru. Nam 2001 bat dau danh dau sy lan rong nhan thic vé cac van
dé nghién ctru va co hoi nang cao phan tich tinh cam va khai thac quan diém.
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Cac nhan to duoc nghién ctru gom:

* Su gia ting cua cac phuong phap hoc may, xir ly ngdn ngit tu nhién
va khéi phuc thdng tin.

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

thap cac y kién va quan diém.

e Thuc hién nhitng thach thac tri tué, thwong mai va cac tng dung

thong minh trong linh vyc nay.

Thuat ngir khai thac quan diém (Dave et al. 2003) 1a cac cong cu khai
thac quan diém sé& xir Iy mot tap hop cac két qua tim kiém cho mot déi tuong
nhat dinh, sinh ra mot danh sach cac thudc tinh san pham (chat luong, dic
trung, vv) va cac quan diém téng hop vé chung (kém, binh thuong, tdt).

“Phan tich quan diém” 1a cum tir song song cia "khai thac quan diém"
& nhiing 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 ctu.
1.3 Mot s6 nghién ciru trong phan tich quan diém
Gan day, khai thac quan diém da tro thanh chu dé nong giita cac nha
nghién ciu xa ly ngdn ngir tu nhién va trich chon thong tin. C6 khéa nhiéu céc
bai bao duoc xuat ban va nhiing tng dung khac nhau cé sir dung hé théng
danh gia quan diém duoc phét trién va dua vao trong hoat dong thuong mai.
CAc tiép can chu yéu voi bai toan nay la:
v’ Phdn Idp quan diém théng qua viéc xdc dinh tir, cum tir chi quan diém
v' Xdc dinh quan diém vdi cac thé hién trong tung thudc tinh cia doi
twong can tim kiém quan diém.
1.3.1 Xac dinh cum tir, quan diém
Nhitng tir, cum tir chi quan diém la nhitng tir ngit dugc sir dung dé dién
ta cam xdc, y kién ngudi viét, nhitng quan diém chu quan d6 dya trén nhiing
van dé ma anh ta hay c6 ta dang tranh luan. Viéc rat ra nhiing tr, cum tir chi
quan diém 13 giai doan dau tién trong hé théng danh gia quan diém, vi nhiing
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tir, cum tir ndy 1a nhiing chia khéa cho céng viéc nhan biét va phan loai tai

liéu sau do.

Ung dung dya trén hé thong danh gia quan diém hién nay tap trung vao
cac tir chi ndi dung cau: danh tur, dong tir, tinh tir va pho tir. Phan 16n cong
viéc sir dung tir loai dé rut ching ra (Hu va Liu, 2004, Turney, 2002). Viéc
gan nhan tir loai ciing duoc sir dung trong cong viéc nay, diéu nay co thé gidp
cho viéc nhan biét xu huéng quan diém trong giai doan tiép theo. Nhiing ki
thuat phan tich ngbn ngir tu nhién khac nhu xo6a: stopwords, stemming cling
duoc sir dung trong giai doan tién xir 1y dé rut ra tr, cum tir chi quan diém

1.3.2 Sir dung tinh tir va pho tir

Nhitng hé thong hién tai dung dé nhan biét nhitng tir chi quan diém hay
xu huéng quan diém tap trung chu yéu vao cac tinh tir va pho tir vi ching
dugc xem 14 su biéu 16 rd rang nhat caa tinh chu quan ( Hatzivassiloglou and
McKeown, 1997, Wiebe and Bruce, 1999 ).

Hu va Liu (2004) &p dung viéc gan nhén tur loai va ki thuat xtr ly ngon
ngit ty nhién nham rat ra nhiing tinh tir cling nhu nhiing tir chi quan diém.
Phuong phép cta ho dua vao viéc phén loai dua trén ddu hiéu quan diém vé

san pham:

= Pinh nghia mot cAu ma chira mot hay nhiéu dau hiéu san pham va tur
chi quan diém dugc xem 14 mot cau chi quan diém.

= Voi mdi cau trong dix liéu chi quan diém, rat ra tat ca nhing tinh tur
duoc coi 1a nhiing tir chi quan diém.

= Két qua thyc nghiém viéc rit ra nhimg cau danh gia quan diém c6 do
chinh xac (precision) khoang 64.2% va recall la 69.3%.

= Su dung WordNet (Fellbaum, 1998) dé xac dinh cac tinh tir dugc rit ra
mang chiéu huéng tich cuc (positive) hay tiéu cuc (negative).

Trong WordNet, céc tinh tir duoc to chac thanh cac cum tir ludng cuc,
nira cum thia hai phan dau 12 tir trai nghia caa cum thir nhat. M&i nira cum 1a
phan dau cua tap tir ddng nghia chinh, tiép theo 12 tap tir dong nghia kém theo,
dai dién cho ngir nghia twong tu nhu nhitng tinh tr quan trong. Nguoc Véi
cach tiép can dua trén tir dién, ho sir dung dinh hudéng quan diém cua nhing
tir d6ng nghia va tir trai nghia dé dy doan dinh huéng caa céc tinh tir. Ho bét
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dau véi mot danh sach khoi dau gém 30 tinh tir thong dung dugc chon tha
cong (bang tay). Sau dé st dung WordNet dé dy doan dinh huéng cua tat ca
c4c tinh tir trong danh sach tir quan diém duoc rit ra bang cach tim kiém qua
cum ludng cuc dé tim ra liéu céc tir ddng nghia hay trai nghia c6 trong danh
sach khoi dau hay khong. Khi dinh huéng cua tinh tir duoc dy doan, nd s&
duoc bd sung vao danh séch khoi dau va co thé duoc sir dung dé xac dinh
dinh hudng cua cac tinh tir khac. Trong phuong phap nay, danh sach khoi dau
s& dan tang 1én khi sy dinh hudng caa cac tinh tir dugc nhan dang, va khi né
ngumg gia ting, tc qui md cua danh sach khoi dau tring voi qui mo cia danh
sach tir chi quan diém, thi tat ca dinh huéng cua céc tinh tir da dugc nhan biét
va qua trinh nay két thic.

Nhing tir quan diém thuong tap trung chu yéu vao hai tir loai: tinh tir
va pho tir vi vay cang nhan dang chinh xac duoc nhiéu hai loai tir ndy hé
thdng cang c¢6 d6 chinh xéc cao

1.3.3 Sir dung cac dong tir

Cac tinh tur va phd tir dong mot vai tro quan trong trong viéc phan tich
quan diém va Ia cac loai tir c6 loi thé trong viéc nhan biét dinh hudng va rit ra
cac tir chi quan diém trong céc nghién ctu hién nay. Tuy nhién, céc loai tir
khac, vi du nhu dong tir cling dugc sir dung dé dién ta cam xdc hay y kién
trong cac bai viét.

Nasukawa va Yi (2003) xem xét rang bén canh céc tinh tir va pho t,
thi cac dong tir ciing c6 thé dién ta quan diém trong hé thdng danh gia quan
diém cua ho. Ho phan loai cac dong tur cé lién quan dén quan diém thanh 2
loai. Loai thi nhat tryc tiép thé hién quan diém tich cuc hay tiéu cuc, theo Iy
giai caa ho thi “beat” trong “X beats Y”. Loai tht hai khong thé hién quan
diém tryc tiép nhung dan dén nhimg quan diém, giéng nhu “is” trong “X is
good”.

Ho st dung gan nhan tu loai dya trén mé hinh Markov (HMM)
(Manning and Schutze, 1999) va phan tich cu phap néng dua trén luat (Neff et
al., 2003) cho budc tién xu ly. Sau d6 ho phan tich tinh phu thudc vé mit cu
phap gitra cac cum tir va tim kiém cac cum tir c6 mot tir chi quan diém ma nd
b nghia hoic duoc bd nghia bai mot thuat ngit chu thé.
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1.3.4 Xac dinh chiéu hwéng, cum tir, quan diém

Trong phén tich quan diém, xu huéng cta nhitng tir, cum tir tryc tiép
thé hién quan diém, cam x(c cua nguoi viét bai. Phuong phap chinh dé nhan
biét xu hudng quan diém cua nhitng tir, cum tir chi cam nghi 13 dya trén théng
ké hoac dya trén tir vung.

1.4. Nhiém vu ciia phan tich quan diém

Phan tich quan diém 1a nhimg nghién ctru nhim phat hién ra quan diém
hay xu hudng cta nguoi dung dua trén cac ky thuat lién quan dén van dé xu ly
ngdn ngtr ty nhién. Co hai hudng tiép can chinh cho bai toan nay 1a : Phan 16p
quan diém (Sentiment Classification) va trich quan diém (Sentiment
Extraction).

Trich quan diém: bao gdbm 3 nhiém vy chinh la:
- Trich cdc ddc trung doi twong cé nhdn xét trong moi quan diém.

- Xdc dinh ¢6 hay khéng cic quan diém trong cdc ddc trung la
positive, negative hay neutral (phu thuéc vao dinh dang cua cdc
quan diém)

- Nhom cac cum tu cung nghia ddac trung

1.5. Bai toan phan I6p quan diém

Phan 16p 14 qua trinh "nhom” cac dbi tuong "gidng” nhau vao "mét 16p”
dua trén cac dic trung dir liéu cta chdng. Tuy nhién, phan I6p la mot hoat
dong tiém an trong tu duy con nguoi khi nhan dang thé gigi thuc, dong vai tro
quan trong lam co s& dua ra cac du béo, cac quyét dinh. Phan Iép va cach mo
ta cac 1op giup cho tri thic dugce dinh dang va Iuu trir trong do.

Khi nghién cu mot déi tuong, hién twong, ching ta chi cé thé dua vao
mot s6 hitu han cac dic trung cta ching. Noi cach khac, ta chi xem xét biéu
dién caa dbi twong, hién twong trong mot khong gian hitu han chiéu, mdi
chiéu tng voi mot dic trung dugc lya chon. Khi d6, phan 16p dit liéu trg thanh
phan hoach tap dit liéu thanh céc tap con theo mét tiéu chuan nhan dang duoc.

Nhiém vy phan 16p quan diém duoc xem xét voi hai tiép can chinh la:

- Phén 16p cdu chira quan diém
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- Phén 16p tai liéu chtra quan diém.

Phan 16p cau/tai lidu chira quan diém c6 thé dugc phat biéu nhu sau: Cho
mot cau hay mdt tai liéu chira quan diém, hay phan loai xem cau hay tai liéu
d6 thé hién quan diém mang xu hudng tich cuc(positive) hay tiéu cuc
(negative), hodc trung lap (neutral).

Theo Bo Pang va Lillian Lee (2002) phan lép cau/tai liéu chi quan diém
khdng c6 su nhan biét caa mdi tir/ cum tir chi quan diém. Ho st dung hoc may
c6 giam sat dé phan loai nhitng nhan xét vé phim anh. Khong can phai phan
I6p céc tir hay cum tir chi quan diém, ho rdt ra nhimg dic diém khéac nhau cua
cac quan diém va st dung thuat toan Naive Bayes (NB), Maximum Entropy
(ME) va Support Vector Machine (SVM) dé phan 16p quan diém. Phuong
phap nay dat d chinh xéc tir 78, 7% dén 82, 9%.

Input: Cho mot tip cac vin ban chira cac y kién danh gia vé mot doi tuong
nao do.
Output: M6i van ban dugc chia vao mot 16p theo mirc d6 phan cuc
(polarity) vé tiép can ngit nghia nao do (tich cyc, tiéu cuc hay
trung 1ap).

Phan 16p tai liéu theo hudng quan diém that sy & vin dé thach thuc va
kho khan trong linh vy xir Iy ngdn ngit d6 chinh 1a ban chat phic tap cia ngdn
ngit ctia con nguoi, dac biét 1a sy da nghia va nhap nhang nghia ctia ngdn ng.
Sy nhap nhang nay rd rang sé anh hudng dén do chinh xac bo phan Iép cua
ching ta mot micc d6 nhat dinh. Mét khia canh thach thac cua van dé nay
duong nhu 1a phan biét n6 voi viéc phan loai cha dé theo truyén thong do 1a
trong khi nhiing chu d& nay dugc nhan dang boi nhitng tir khéa diang mot
minh, quan diém c6 thé dién ta mot cach tinh té hon. Vi du cau sau: “Lam thé
nao dé ai do co thé ngoi xem hét bé phim nay ?”khong chta ¥ c6 nghia duy
nhat ma rd rang 1a nghia tiéu cuc. Theo d6, quan diém duong nhu doi hoi sy
hiéu biét nhiéu hon, tinh té hon.

1.5.1 Phan cwe quan diém va mire dd phan cuc

- Murc d6 phan cuc: positive/negative/neutral
- Nhan xét vé san phém, dich vu: Like/ dislike/ So so
- Nhan xét vé phim anh thumbs up/ thumbs down
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- Nhan xét vé quan diém chinh trilike to win/ unlike to win
Liberal/conservative

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

e Xac dinh sy phan cuc cua van ban (tai li€u/cau) chira quan diém:

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

e Xac dinh mot doan thong tin “khach quan” 1a tot hodc xau

=>thach thirc 1ién quan dén phén tich quan diém.
VD: “The stock prise rose”
e Phan biét gitra ciu “chu quan”va “khach quan”
Rating inference (ordinal regression): Sip xép cac quan diém theo nhiéu
murc:

Sap xép cac danh gia tir theo nhiéu mirc: VD: 1 sao dén 5 sao.

Hay theo mirc do phan cyc: rat thich, thich, binh thuong, khong
thich,...

e Khi phan loai vao 3 1op: positive, negative, neutral: neutral dugc
coi la gia tri trung binh gitra positive va negative.

e Nhin “neutral”: méot s6 dugc sir dung nhu 1a 16p khach quan(thiéu
quan diém).

e Theo Cabral va Hortacsu, 2006: nhan neutral c6 thé gin negative
hon vi con nguoi ¢6 xu hudng phan tng manh voi nhén xét

negative: 40% so voi nhan x¢t neutral la 10%.
1.5.2 Nhiém vu ciia bai toan phan I6p quan diém
Bai toan phan 16p quan diém duoc biét dén nhu 13 bai toan phan 16p tai
liéu voi muc tiéu 12 phan loai céc tai liéu theo dinh hudng quan diém.

D3 c6 rat nhiéu tiép can khac nhau duoc nghién ctu dé giai quyét cho
loai bai toan nay. Dé thuc hién, vé co ban cd thé chia thanh hai nhiém vu
chinh nhu sau:
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- Trich cdc déic trung nham khai thac céc thong tin chi quan diém dé
phuc vu muc dich phan loai tai liéu theo dinh hwong ngir nghia.

- Xay dung mé hinh dé phan 16p céc tai liéu.
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CHUONG 2 : PHAT HIEN TU MOI CHO PHAN
TiCH QUAN DPIEM

Tu dong trich cac tir mai 1 sy can thiét truge tién cho mot s6 nhiém vu
xt Iy ngdbn ngit tu nhién nhu tach tr (ngdn ngit Tiéng Trung, Tiéng Viét),
trich tén cua thyc thé va phan tich tinh cam, phan tich quan diém.

Minlie Hoang et al., 2014 d4 gidi thiéu mot phuong phap dé trich céc tir
quan diém méi tir dix liéu I6n do nguoi dung tao ra. Trong d6, cac tac gia da
giai thiéu mot phuong phap hoc hoan toan khong giam sat va mot Framwork
hoan toan dya trén dit liéu cho trich tir quan diém maéi va tng dung nd trong
bai toan phén tich quan diém. Céc tac gia da thiét lap cac do do thong ké dé
x4c dinh tinh phi hop ciia mot mau tir vung va do kha nang mot tir 1a tir méi.

Phuong phap nay chi sir dung rat it cc théng tin ngbn ngi (gan véi cac
nguon tai nguyén ngdn ngit tu do) & day chi sir dung théng tin gan nhan tu
loai POS, va khdng yéu cau phai xay dung quy tic ngbn ngir. Cac tac gia da
chting minh tir cam xdc (quan diém) méi s& mang lai loi ich trong phan tich
cam xuc hay phén tich quan diém. Cac két qua thuc nghiém chang minh tinh
hiéu qua caa phuong phap dé xuat.

2.1. Gioi thiéu phwong phap

CAac tir méi trén Internet xuat hién ngay cang nhiéu, dic biét 1a trong
nodi dung do ngudi dung tao ra. Ngudi ding mubn cap nhat va chia sé théng
tin cua ho trén cac trang web xa hdi vai phong cach ngdn ngir riéng caa ho,
trong d6 xuét hién cac tir mai trong cac linh vuc nhu chinh tri, kinh té, van
héa, xa hoi.

Tuy nhién, nhitng tir méi nhu vay da tao ra nhirng thach thicc cho mot
s nhiém vu xir ly trong ngdn ngir tu nhién. Viéc tu dong trich cac tir méi 1a
khong thé thiéu ddi voi nhiéu cong viéc nhu phan doan tir (Tiéng Trung hay
Tiéng Viét..), dich may, trich xuat thuc thé co tén, hoi va tra 1oi, va phan tich
cam xuc, phan tich quan diém. Phat hién tir méi 1a mot trong nhitng van dé
quan trong nhat trong tach tir Tiéng Trung. Cac nghién ctru gan ddy (Sproat va
Emerson, 2003) (Chen, 2003) da chi ra rang hon 60% tach tir tir két qua cia tir

25



méi. Thong ké cho thiy da co6 hon 1.000 tir mai tiéng Trung xuat hién mdi
nam (Trung tAm Nghién ctru Thesaurus, 2003). C4c tir nay la nhirng thuat ngi
ki thuat chu yéu va 1a cac tir nhay cam véi thoi gian trong van hoa, xi hoi,
chinh tri. Phan Ién céc tir nay chua dugc nhan dang chinh xac boi céc thuat
toan tach tir, va nd nam ngoai cac mién tir vung.

Phat hién tir méi ciing rat quan trong dé phan tich cam xac nhu cum
trich cac cum tir chtra quan diém va phan loai micc 46 quan diém (tich cuc,
tiéu cuc hay trung lap). Mot cum tir cam xdc vai déy da y nghia ¢6 mét ranh
gidi chinh xac, tuy nhién, cac ky tu trong mot tir méi c6 thé duoc chia nho.

Vi du, trong mot cau " R &/ n JE H/ adv %5/ v A/ n (artists'
performance is very impressive — Biéu dién cua cac nghé si rat an tuong)" hai
Ky tu “Z5/v F3/n (cool; powerful — tuyét voi, manh mé&) nén duoc trich cling
nhau. Trong phan loai mic do cam xUc, cac tir méi c6 thé 1a cac dic trung
théng tin cho cac md hinh phan loai. Trong vi du truéc " %45 41 ( cool;

powerful — tuyét voi, manh meg) 1a dac trung manh cho cac moé hinh phan loai
trong khi mdi mot tir don thi nguoc lai. Viéc thém céac tir méi nhu 1a mot dic
trung trong md hinh phan loai s& cai thién hiéu suat caa phan loai quan diém.

Trong bai béo nay, cac tac gia dic biét quan tim dén trich xuat tir cam
xUc méi cd thé bay t6 y kién hay cam xuc, cac tir ndy co gia tri cao cho bai

toan phan tich quan diém.

Tur cam xUc méi, nhu dugc minh hoa trong Bang 1, la moét tap con caa
c4c thé hién nhiéu tir chinh 13 mot chudi cua cac tir lang giéng "c6 ¥ nghia
chinh xac va ré rang hay ham y khdng thé duoc bat ngudn tir y nghia hay ham
y cua cac thanh phan cua né" (Choueka, 1988). Céc tir méi nhu vay khong
thé duoc xac dinh truc tiép bang sir dung quy tac ngit phap, né dat ra mot
thach thac 16n trong phan tich tu dong. Hon nira, nguon luc tir veng hién cé
khong bao gio dam bao day du va kip thoi khi tir méi xuat hién lién tyc. Do do
ngudi ding dén cac phuong phap thong ké nhu (Pointwise Mutual
Information) (Church va Hanks, 1990), Xac suat c6 diéu kién (da Silva and
Lopes, 1999), Ky vong tuong hd (Mutual Expectation) (Dias et al., 2000),
Thoéng tin twong hd ting cuong (Enhanced Mutual Information) (Zhang et al.,
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2009), va Khoang cach thé hién gira nhiéu tir (Multiword Expression
Distance) (Bu etal., 2010).

New word English Translation Polarity
0%z Lovely positive
HE tragic/tragedy negative
A very cool; powerful positive
nZg reverse one's expectation negative

Bang 1 : CAc vi du cua tir guan diém méi

Y twong chinh cho méi phét hién tir cam xtc nhu sau:

Bat dau tur rat it tir hat giéng (vi du, chi mét tir hat gidng), ching ta c6
thé trich xuat cac mau tir viung cd két hop théng ké manh mé véi nhiing tir hat
gidng; cac mau tir vung trich xuat c6 thé dugc tiép tuc st dung trong viéc tim
Kiém nhiéu tir méi, va cac tir moi c6 kha ning nhét 6 thé dugc thém vao tir
hat giéng can thiét cho sy twong tac tiép theo.

Qua trinh nay c6 thé duoc lap di 1ap lai cho dén khi gap diéu kién ding
da duoc thiét 1ap. Cac van dé chinh 1a 1am thé nao dé do sy hitu ich caa mot
mau va dinh luong kha ning ciia mot tir la mot tir mai.

Nhitng dong gop chinh cta bai bao nhu sau:

« B¢ xuat mot framework méi dé phat hién tir méi tir dir liéu 16n nguoi
dung tao ra. Framework nay la hoan toan khéng c6 giam sat va hoan toan do
dir liéu diéu khién, va chi can nghudn ngdn ngir rat it théng tin (vi du, chi gom
thong tin gan nhén tir loai - POS’s tag).

« Thiét ké cac d6 do thong ké dé xac dinh do hitu ich caa mot mau va
dinh luong kha nang cia mot tir 1a mot tir mai, twong tng. Khong st dung quy
tac ngdn ngir can thiét dé loc cac két qua khdng mong muébn. Pic trung nay c6
thé cho phép tiép can ap dung dugc cho cac ngbn ngir khéc.
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« Phan tich c&c véan dé cua dy doan mtrc do quan diém cua mot tir cam
xdc mai va chang minh sy bao gém cua tir quan diém méi mang lai loi ich

cho céc bai toan phén tich quan diém.

2.2 Phuwong phap
2.2.1. Cac dinh nghia

Dinh nghia 2.2.1.1. (Pho tir - Adverbial word) C4c tir ma chi dung dé
bd nghia cho dong tir hoac tinh tir nhu

" K (too - qua) ", "JEFE (very —rat) ", "+%> (very —rat) ", and " 4% F
(specially — dac biét) "

Dinh nghia 2.2.1.2 (tro tir). Céc tir 1 tro tir, hodc ddu ngat cau bao
gé)m: “.o1?5

Dinh nghia 3.3 (Mau tr vung). Mot mau tir vang 1a mot bo ba gdm
<AD, *, AU>, trong d6 AD 1a mot pho tir, cac ky tu dai dién * 1a mot s6 tly y
C4C tir ngir, va tat ca cac biéu thi mot tir phu tro.

Bang 2 dua ra mot s6 vi du vé cac mau tir vung. Dé c6 duoc md hinh tir
vung, ching ta 6 thé xac dinh biéu thic théng thuong véi cac nhan tir loai va
&p dung céc biéu thic thong thuong trén cac van ban duoc gan nhan tir loai.
Khi cac nhan ciia pho tir va tro tir 1 quan hé tinh va c6 thé dé dang dugc xac
dinh, phuong phap nay co thé dat dugc cdc mau tir vung mot cach an toan.

Pattern Frequency
<&y xUTU> 562,057
<"E" xS 387,649
<UKUETNTUS 380,470
<URTETOUS 369,702

Bdang 2: Tan xudt cia mgt mau tir vieng trén cac binh ludgn cia mang
Weibo.

2.2.2. Tong quan thuat toan
Thuét toan lam viéc nhu sau:
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Bét dau tir mot tap rat nho céc tir giéng (vi du nhu bang 1), thuat toan
c6 thé tim cac mau c6 két hop théng ké vai céc tir gidng khi st dung Kiém tra
ty I thich hop (likelihood ratio test — LRT) dé xac dinh mac d6 cua sy két
hop. Sau d6, cac mau tir vung da trich cd thé tiép tuc sur dung trong viéc tim
kiém nhiéu tir méi.

Mot s6 do do duoc thiét ké dé dinh luong kha ning cua mét tir ang cir
vién 1a mot tir méi, va nhitng cac tir diing dau xép hang s& duoc thém vao tap
c4c tir hat gidng cho tuong tac tiép theo. Qua trinh nay c6 thé duoc lap lai cho
dén khi gap diéu kién dung duoc thiét lap.

Cac mau (P) & mdi lan lap s& khong dugc ting 1én, thay vao do, viéc cb
dinh mot sé lugng nho cac mau trong thoi gian lap lai s& cho céac két qua toi

uu.

Tir khia canh ngdn ngit, céc tir cam xc méi thuong duoc bd nghia boi
céc pho tir va do d6 co thé dugc trich bang cac mau tir vung. Pay 1 1y do tai
sao st dung thuat toan nay. Thuat toan nay dua trén y tuong cua cua thuat
toan lan truyén kép (Qiu et al, 2011), tuy nhién su khac biét 1a ¢ chd: trudc
hét, nd sir dung rat it théng tin ngdn ngi (chi sir dung théng tin gan nhan tur
loai); Thir hai, cic dong gop chinh la dé dé xuat cac do do thong ké dé giai
quyét cac van dé quan trong sau day: thir nhat 1a do tinh hiru ich cua cac mau
tur vung; thir hai 1a do kha nang cua mat tir tng ctr vién la mot tr mai.

2.2.3. Do do tinh hiru ich cia mgt maiu

Vén dé mau chét dau tién 1a do kha nang thich hop caa mét mau trong
mdi budc lap. Piéu ndy co thé thuc hién dugc boi sy két hop ciia mot mau voi
tap tir hién tai duoc sir dung trong thuat toan. St dung Kiém tra ty 1é thich hop
(Dunning, 1993) cho muc dich nay. Pay ma mé hinh két hop thuong duoc st
dung giira cac tir myc tiéu quan diém caa (Hai et al., 2012). Likelihood Ratio
Test (LRT) néi tiéng khong chi dwa chi yéu vao cac gia dinh cua trang thai
binh thudng, ma no st dung cac gia dinh tiém can cua cac ty 1€ kha nang khai
quat hoa. Trong thuc té, viéc s dung cac ty 1& thich hop ¢6 xu huéng mang
lai nhiing cai thién dang ké trong hiéu xuat phan tich vin ban,

O day, kiém tra ty Ié thich hop (LRT) tinh mot bang dy phong ciia mot
mau p va mot tir w, Xuat phat tir cac thong ké ngir liéu, duoc cho trong Bang
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3, khi k;(w,p) 14 sb tai liéu w phd hop véi mau p, k,(w,p) 1a s6 tai lieu w
xuat hién ma p thi khong ton tai, k5 (w,p) 1a s6 lwong tai ligu ma p xuat hign
trong khi w khéng co, va k, (w, p) la s tai liéu w va mau p déu khdng co.

Statistics p p
w ki(w,p) ko (W, P)
w ks (w,p) k,(W,p)

Bang 3: Bang ngau nhién kiém tra ty 1¢ thich hop.

Dua trén cac théng ké duoc dua ra trong bang 3, cac kiém tra ty 1¢ thich
hop, md hinh thu duoc két hop thdng ké gitra mot mau p va mot tir w bang
viéc thuc hién cbéng thirc sau:

_ L(p1,kq1,l1)*L(p2,k2,12)
LRT(w.p) = l0g =, G ety )

Trong do:

L(p,k,n) = p** (1-p)";
n1= ki+ Kks;

N2=Ka+ Ka;

p1=ka/nz; p2=ka/ny;
p=(k1+k2)/(n1+ny).

Khi d6 sy thich hop caa mot mau cé thé duoc tinh nhu sau:

U@) = ) LPTRw)@)

WiEW

Trong d6: W 1a tap cac tir giéng hién tai sir dung trong thuat toan.
Thuat toan 1: Thuat toan phat hién tir mai

Input:

D: la moét tap Ion chaa cac binh luan dugc gan nhan
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Ws: 1a mot tap cac tir giéng

Kp: s6 cac mau duoc chon cho mai lan lip

Ke: 6 C&C mAu trong tp mau ung cir

kw: SO C4C tir dugc thém vao trong mdi lan lap.
K: s6 cac tir duoc tra ve.

Output: Mot danh sach cac tir mai W

1. LAy tat ca cAc mau tir vung sir dung biéu thire thong thuong trén D
2. Pém tan xuat xuat hién caa mdi mau tir vung va trich cac tir phu hop
voi mdi mau;
3. Lay ke mau c6 tan xuat cao nhat Ia tap cdc mau tng cir cho tap Pc va
5000 tir c6 tan xuat cao nhat Ia tap cac tir tng cir We;
P=g;W =W;t=0;
for |W| < Kdo
Str dung W dé tinh diém véi méi mau trong Pe vai U(p);
P = {top kp cac mau}
Str dung P dé trich céc tir mai va néu cac tir nay nam trong We, tinh
diém ching véi F(w);
9. W =W U {k cac tir c6 gia tri cao nhit}
10, W=W:.- W,
11.Sap xép cac tir trong W véi F(w);
12.Két qua 1a danh sach cac tir dugc xép trong W

© N o O A

2.3 P do kha niing dé 1a cac tir méi.

Mot van dé quan trong trong thuat toan duoc gigi thiéu 1a do do kha
nang cua Mot tir ing ct 1a tr mai.

2.3.1. Kiém tra ty & thich hep (LRT)

Tuong ty nhu d6 do thich hop miu, LRT c6 thé duoc st dung dé tinh
su két hop cuia mot tir (rng cir vién véi mot tap mau da cho nhu sau:

LRT(w) = Z LPT(w,p;)(3)

WiEW
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Trong dé: P 1a tip mau hién tai duoc sir dung trong thuat toan 1, va pi la
mot mau tir vung.

Do do nay chi dinh lugng su két hop cua tir méi ttng cir va mot tap mau
d3 cho. N6 khong cho biét kha ning tir ndy cd phai 1a tir méi hay khéng, tuy
nhién mot tir quan diém mai phai c6 sy két hop chat ché véi cac mau tir vung.
Diéu nay c6 giai thich ngdn ngir vi nhirng tir cam xuac (quan diém) mai thuong
dugc bod nghia bai tir pho tir va do d6 can phai c6 lién két chat ché véi cac
mau tir vung. Do do nay duoc chang minh 12 mot yéu té ¢6 anh hudng bai cac
thuc nghiém.

2.3.2. Entropy miu bén trai (Left pattern Entropy)

Néu mot tir ang ctr 1a mot tir méi, né s& thuong duoc sur dung vai cac
mau tir viung da dang khi khdng thé cau thanh caa mot tir méi co nghia 1a tir
nay c6 thé duoc str dung trong nhiéu kich ban ngén ngir khac nhau. Diéu nay
c6 thé dugc do bang entropy théng tin nhu sau:

LPE(W) = — Z c(li,W)*l c(l;,w) @

0g
LEL(PcW) Nw) N(w)

Trong d6 L(p,,w) la tap cac tir bén trai cua tat ca cac mau véi moi tir w
c6 thé ghép phu hop trong p,

c(l;, w) 1a's6 céc tir w ¢ thé ghép phu hop bang cac mau ma tir bén tréi
a1,
N(w) 14 s6 céc tir w c6 thé ghép phu hop boi cac mau trong p,

Str dung p, thay cho P vi mét tap sau dé 1a rat nhi trong khi tinh toan
entropy can mot s6 16n cac mau.

2.3.3. X&c xuat ciia mot tir méi

Mot s6 tir Xuat hién rat thuong xuyén va co thé duoc ghép mo rong baoi
cac mau tir vung, nhung né khong phai la cac tir mai. Vi du: “.(love to eat —
thich an)” va .. (love to talk — thich néi) c6 thé ghép ph hop béi mot sé6 mau.
Tuy nhién, ching khdng phai 1a cac tr mai trong khi thiéu nguyén tac khong
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cau thanh (non-compositionality). Trong trudng hop nay, mdi ky tu don 1é ¢6
X4c Xuét cao c6 thé 1a tir méi. Do d6, can st dung d6 do sau cho quan sat nay:

p(w;)
L 11 =p(wy)

i

NWP(w) = (5)

Trong d6, w= wiW,...wn, Moi Wi la mot Ky tu don 1&, va p(w;)la xac
xuat dé mot ky tu (w;) tro thanh mot tir, va duoc tinh nhu sau:

_ all(w;) — s(w;)
p(w;) = all(w;)

Trong do:
all(w;) 1aténg s6 1an xuat hién caa wi

s(w;) 1a tong s6 l1an xuat hién cua wi 1a mot ky tu tir don. Trude do,
chiing ta str dung mot s6 cdng cu tach tir tiéng Trung.

2.3.4. Cac d do nguyén tac khong cu thanh.

C4c tir moi thuong dugc biéu hién bang nhiéu tir, trong khi d6, chiing ta
c6 rat nhiéu do do thdng ké duoc gisi thiéu nham phat hién cac biéu hién
nhiéu tir nay. Do d6, cac do do nay co thé dugc két hop mot cach tu nhién
trong thuat todn cua chung toi.

Do do dau tién 1a thong tin twong hd ting cuong (EMI - enhanced
mutual information) (Zhang et al., 2009):

F/

N
——= (6
. FF
=17

EMI(w) = log,
Trong d6: F 14 sd céc binh luan trong mdi biéu hién caa nhiéu tr w =

wyw, w, Xuat hién F; 12 s6 cac binh luan ma wi xuat hién.

N 1a tong s6 cac binh luan.
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Y tuong chinh cia EMI 1a dé do cac cap tir doc 1ap 1a ty 16 caa xac xuat
no 1a nhiéu tir ciing xuat hién va xac xuat nd khdng cling xuat hién. Gia tri nay
I6n thé hién kha nang thé hién s& 1a nhiéu tu.

Do do thir 2 ching t6i dung dé tinh khoang cach chuan giira nhiéu tur
(Bu et al., 2010), duoc gidi thiéu dé do d6 khdng ciu thanh cua cac thé hién
nhiéu tu.

log|p(w)| —log|@(w)|
logN — log |®(w)]

NMED(w) = (7)

Trong d6 pu(w) 1a tap cac tai liéu ma trong do6 tit ca cac tir don trong
W = wy;w, w, clng Xuat hién dong thoi
@(w) la tap cac tai liéu ma trong d6 mdi tir w xuat hién toan bo,
N: 12 tong s6 tai liéu
Khac véi EMI, d6 do nay 1a d6 do khoang cach chat, nghia 1a gia tri
nay nhé s& cho biét kha nang 16n hon né 14 thé hién nhiéu tir. Chlng ta c6 thé
thay trong cong thic, y tuong chinh cia do do nay 1a dé tinh ty 1é cua viéc
Xuat hién ddng thoi cua tat ca cc tir trong céc thé hién nhiéu tir va su xuét
hién toan bo ctia mot giai thich.
2.3.5 Céu hinh dé két hep cac yéu té khac nhau
Pé két hop céc cach tinh trén, chiing t6i di c6 cé4c thiét lap dé tinh diém
cho mét tir mai, nhu sau:
Firr(w) = LRT(w)(8)
Firr(w) = LRT(w) * LPE(W)(9)
Fowp(W) = LRT(w) * LPE(w) * LWP(w)(10)
Fgpyy(w) = LRT(w) * EMI(w)(11)

LRT(w) * LPE(w)

Fymep(w) = NMED (w) (12)
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2.4. Thuc nghiém
Céc tac gia da thuc hién cac thuc nghiém sau:

Trudc tién, ho so sanh phuong phap dé xuat véi mot sé phwong phap co
bans va thuc hién diéu chinh tham s trong qué trinh thuc nghiém.

Tiép theo 14 thuc hién phan 16p mac d6 cam x(c cua cac tir quan diém
mai (St dung hai phuong phap).

Cudi cung, 1a phan chang minh 1a cac tir quan diém mé&i mang lai loi
ich cho bai toan phan tich cam xuc.

2.4.1 Chuén bi dir liéu

Céc tac gia crawled 237,108,977 binh luan trén trang mang xa hoi
Weibo tir trang http://Weibo.com, day 1a trang mang x& hoi I6n nhat Trung
Quéc. Cac binh luan nay s& dugc gan nhan tir loai st dung cong cu tach tir
tiéng Trung 1a ICTCLAS (Zhang et al., 2003).

Ho sir dung hai ngudi gan nhan cho 5000 tir tuan ty da trich duoc bang
cac mau tir vung dugc mo ta trong thuat toan 1.

Ngudi gan nhan dugc yéu cau lya chon c6 hay khdng mét tir ang cir 12
mot tir méi, va ciing quyét dinh mac do cam xudc cia mot tr mai ( tich cuc,
tiéu cuc hay trung 1ap). Néu khong c6 su thdng nhat gitra hai céng viéc nay,
ho s& thao luan dé dua ra quyét dinh. Ngudi gan nhan da thuc hién 323 tur
mai, trong do ¢o 116 tir tich cuc, 112 tir tiéu cuc va 95 tir trung lap.

2.4.2. Cac d¢ do

Nhu dé cap ¢ phan gigi thiéu, dau ra cua thuat toan 1a danh sach cac tur
dugc xép hang, ap dung do chinh xé4c trung binh dé danh gia hiéu suat cua
viéc phat hién tir cam xdc mai. Cac d6 do dugc tinh nhu sau:

K_LP(k) xrel(k)

APUO =5 el

Trong d6: P(k) 1a d6 chinh x&c tai 14t cat k, rel(k)la 1 néu tir tai vi tri
k ma mot tir mai va 1a 0 trong treong hop nguoc lai.
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K 1a sé céc tir trong danh sach di xép hang. Mot danh sach hoan hao
(tit ca K tir 1a dung) c6 mot gié tri AP bang 1.0.

2.4.3. Panh gia cac d¢ do va so sanh véi cac phwong phap cé ban

Trudc tién la xem xét do tron cta danh gia ty 1€ thich hop, cac @6 do su
két hop cau mot tir trong mot tip mau. Md hinh két hop (LRT) ting cudng
dang ké hiéu xuat cua viéc phat hién mot tir méi, diéu nay cho thdy LRT Ia
mét nhan t6 quan trong cho viéc trich tir quan diém méi. Tir quan diém vé
ngdn ngit, cac tir quan diém méi thuong duoc bd nghia boi cac phd tir, do do
n6 ¢ méi quan hé két hop véi cac mau tir vung.

Tiép theo 1a phan so sanh céc thiét 1ap cia phuong phap nay so Voi
phuong phap co ban.

Phuong phép c6 ban thir nhat Ia sir dung thong tin twong hd ting cuong
(EMI). Ching toi thiét 1ap F(w) = EMI(w)

Phuong phap c¢6 ban tht hai 1a khoang cach thé hién nhiéu tir chuan hoa
(NMED) (Bu et al., 2010), chling tdi thiét lap F(w) = NMED (w)

Két qua ¢ hinh 1 cho thay, céc thiét lap vé do do ciia céc tac gia déu
cho két qua tét hon so vai cac phuong phép co ban. Fyygp cho két qua tot
nhit.

Viéc thém gia tri NMED hoac EMI mang lai nhiing cai tién dang cha y
nho kha ning do sy khong cau thanh caa cac tir méi. Chi st dung LRT ¢6 thé
c6 duoc mot két qua kha tét khi K 1a nho, tuy nhién, hiéu suat giam manh boi
vi n6 khdng thé xac dinh su khong cau thanh.

So sanh gitta LRT + LPE (hoiac LRT + LPE + NWP) va LRT cho thay
cac md hinh trai entropy ciing ting cudng hiéu suat rd rang. Tuy nhién, xac
suat tir méi (NWP) chi dong gop bién cho viéc cai thién nay.

Trong cac thuc nghiém trén, cac tac gia thiét 1ap kp = 5 (s6 luong cac
mau duoc lya chon tai mdi lan 13p) va kw = 10 (sd tir bd sung & mdi lan 1ap),
d6 1a cac thiét 1ap t6i wu va s& duoc thao luan trong phan tiép theo. Va chi c6
mét tir hat gidng " H; (nguoc lai ky vong cia mot)" duoc sir dung.
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2.4.4 Piéu chinh tham s6

Céac tham sb duogc lua chon cho mé hinh:

Kp=5; kw=10; |P¢| = 100.

2.4.5. Dy doan mirc dd cam XUc cia CAcC tir quan diém méi.

Trong phan ndy, cac tac gia c6 gang phan loai mac d6 cam xuc cho
323 tir mai da duoc gan nhan.

Hai phuong phap duoc lya chon cho nhiém vu nay. Pau tién 13 phuong
phap bo phiéu da s6 (MV), va thtr hai 1a thong tin twong hd, twong tu nhu
(Turney va Liftman, 2003).

Phuong phap bo phiéu da sé duoc xay dung nhu sau:

#(w, #(w,
W= Y Mt

WpePw WpENW

Trong d6 PW va NW va tap céc biéu twong cam xuc tich cuc va tiéu
cyc twong tng (hoac tap céc tir giéng)

#(w, w,,) 1a dém sy xuat hién dong thoi cia tir vao w va mot muc wy.
Murc d6 cam xtic duoc quyét dinh dua vao luat sau: néu MV(w) > thy,

thi tir w 1 tich cuc; néu MV(w) < - thy thi tir w 14 tiéu cuc va nguoc lai 1a
neutral. Ngudng th: duoc diéu chinh bang tay.

PMI duoc tinh toan nhu sau:

PMI(w, PMI(w, w,
PHION = 3 S Y S

wpEPW WnENW

Trong do:

Pr(x,y)

PMI(x,y) = log, (Pr(x) + Pr(y)
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Pr(.) 1a x4c xuat.
Mtrc d6 cam xtc dugc quyét dinh dya vao luat sau:

Néu PMI(w) > th thi w Ia tich cuc, néu PMI(w) < -th, thi w 14 tiéu cuc
va nguoc lai 14 trung lap. Ngudng th, duoc thiét 1ap bang tay.

2.4.6. Ung dung cia cac tir quan diém méi cho phan tich cam xdc.

Trong phan ndy, cac tac gia minh hoa cho viéc ¢ hay khong cac tir
quan diém mai mang lai loi ich cho phan tich quan diém.

L4y mau ngau nhién 4500 binh luan trén Weibo chtra it nhat mot tir
quan diém trong tap cac tir quan diém Hownet va céc tir quan diém méi da
gan nhan. Ho ap dung hai mé hinh dé phan 16p mirc 46 quan diém.

M6 hinh thir nhat 1a dya trén tir vung, trong d6 dém sé tir tich cuc va
tiéu cuc trong mdi binh luan twong ung va phan 16p cac binh luan Ia tich cuc
néu no chira nhiéu tir tich cyc hon va 1a tiéu cyc trong truong hop nguoc lai.

M6 hinh thi 2 14 phan [6p dua trén SVM véi cac tir quan diém la cac
dac trung. Str dung danh gia chéo vai 5-fold dir liu.

Thir nghiém véi cac thiét 1ap khac nhau caa cac ngudn tai nguyén tir
vung Hownet:

« C4cC tir quan diém Hownet (biéu thi bang Hownet): Sau khi loai bo
mot s6 tir khdng thich hop, cac tir trai c6 627 tir quan diém tich cyc va 1.038
tur tiéu cuc, twong Gng.

« Cac tir quan diém nhé Hownet (ky hiéu 1a cptHownet): chung t6i dém
tan Xuat cua cac tir quan diém trén trén cac dir liéu dao tao va xda cac tir co
tan xuét it hon 2. Két qua cho 138 tir tich cuc va 125 tir tiéu cuc.

Sau d6, thém vao cac ngudn tai nguyén trén cac tir méi da dugc gan
nhan mic d6 quan diém (ky hiéu 1a NW, bao gébm 116 tir tich cuc va 112 tir
tiéu cuc) va 100 tir dau tién duoc trich ra boi thuat toan (Ky hiéu T100). Luu ¥
rang cac mo hinh dya trén tir vung doi hoi phai ¢ su dinh hudng cam x(c cua
mdi muc tir dién, chlng ta gan nhan bang tay cho 100 tir dau tién. Két qua tra
vé 12 52 tir tich cuc va 34 tir tiéu cuc.
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#Pos/Neg Lexincon SVM
Hownet 627/1,038 0.737 0.756
Hownet+NW 743/1,150 0.770 0.779
Hownet+T100 679/1,172 0.761 0.774
cptHownet 138/125 0.738 0.758
cptHownet+NW 254/237 0.774 0.782
cptHownet+T100 190/159 0.764 0.775

Bdng 4: CAc két qud Vi viéc cb sir va khong sir dung ddnh gic dé do phit hop.

Két qua ¢ bang 4 cho thdy thém céc tir méi trong ca hai mo hinh déu
cai thién hiéu suat mot cach dang ké. Trong cac thiét lap cua tir vung gdc
(Hownet), ca hai mé hinh tang 2-3% d6 chinh x&c khi thém céc tir méi, tuong
tu trong thiét 1ap cac tir vung nho ciing cho cai thién twong. Luu y rang, T100
tir dwoc tu dong 14y tir thuat toan 1 dé n6 co thé chira céc tir ma khong phai 1a
tir cam xUc m&i, nhung ciing cai thién dang ké hiéu xuat cia cac nguon tai

nguyén.
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CHUONG 3 : UNG DUNG TIM TU QUAN
PIEM MOI1 CHO DU LIEU TIENG VIET

3.1. it van dé

Ngay nay, cung vé&i su phat trién bang né cia mang xa hoi trén
Internet, nguoi dung da va dang tao ra mot lugng dix li¢u rat 16n trong do thé
hién cac quan diém, nhan xét, danh gia, cam xdc caa ho vé cac san pham, dich
vu, C4c van dé vé kinh té chinh tri, x4 hoi, van hoa... Cac van ban dang nay
thuong thé hién 15i viét kha tu do va ngudi dung thuong mong muén dién dat
theo cach riéng cua minh. Do d6, c6 rat nhiéu tir mai thé hién quan diém do
nguoi dung tao ra.

Vi du, khi danh gia vé mot san pham dién thoai di dong:
“Pin cua chiéc dién thoai nay rat trau!”
Hay “Dién thoai nay trong ngau qua!”

O day, 10 rang 1a tir “trau” khong phai 1a cach biéu dat trong vin ban
chinh quy khi nhan xét vé mot chiéc dién thoai, nhung khi doc thi ngudi ta c6
thé hiéu rang nd ngu y cho ta thay cai dién thoai nay pin rat bén.

Hay “ngau” 1a tir thuong dung dé mo ta cho con ngudi va khong phai la
tir thong thuong khi danh gid vé hinh thirc cta dién thoai. Vay rd rang, tap cac
tir nhu vay c6 thé coi la céc tir cam xuc do ngudi dung tao ra khi nhan xét,
danh gia vé san pham, dich vu hay cac van dé khéc.

Pi c6 mot s6 phuong phap dé xuat dé phat hién céc tir quan diém cho
cac bai toan phan tich quan diém Tiéng Viét cho két qua kha tét. Tuy nhién
viéc 4p dung mot phuong phap hoc hoan toan khong giam sat dé phét hién cac
tir quan diém méi c6 ¥ nghia quan trong nham phat hién ra cac tap tir quan
diém hitu ich cho c4c bai toan phan tich quan diém. Do d6 trong phan nay,
ching t6i &p dung thuat toan do Minlie Huang va céc cong su da dé xuat o
trén dé tim cé4c tir quan diém mai.
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hop véi dix liéu tiéng Viét.

3.2. Phwong phap

Trong thuét toan, chung toi ciing dé xuat mot sé diéu chinh cho phu

CA4c tir loai trong gan nhan tir loai cho tiéng Viét:

Theo Nguyén Phuong Thai va cac cong su (2009) cac nhan tur loai st
dung cho Tiéng Viét bao gom:

STT | Nhan Tén Vi du

1 N Danh tir Tiéng, nudc, thu do, nhan dan, dd dac, cay
cbi, chim muéng

2 Np Danh tur riéng Nguyén Du, Viét Nam, Hai Phong, Truong

Dai hoc Bach khoa Ha Noi, Mdc tinh, Hoa
tinh, Phat, Dao Phat

3 Nc | Danh tir chi loai Con, céi, dira, buac

4 | Nu | Danhtidonvi MEét, can, gio, nam, nhdm, hao, xu, dong

5 \Y} Pong tir Ngu, ngdi, cudi, doc, viét, da, dat ; thich, yéu,
ghét, gidng, mudn

6 A Tinh tir T4, xau, dep, cao, thap, rong

7 P Dai tir T6i, ching t6i, hin, nd, y, dai nhan, dai ca,

huynh, dé

8 L Dinh tir M®i, timg, moi, céi ; cac, nhiing, may

9 M S4 tir Mot, mudi, mudi ba ; dam, vai, muoi, Nira, rudi

10 | R Pho tir b3, s&, dang, Vira, mai, tiing, xong, roi ; rat, hoi,

qua
11 E | Gisitir(kéttr | Trén, dudi, trong, ngoai ; cua, trir, ngoai, khoi, &

chinh phy)
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12 Lién tir (két tur Va, vai, cung, vi vay, tuy nhién, nguoc lai
dang lap)
13 Than tir i, chao, a ha
14 Tro tir, tinh thai A a, 4, a, 4y, chic, chang, cho, chir
tir (tiéu tir)
15 Tir tiéng nudce Internet, email, video, chat
ngoai (hay tir
vay muon)
16 Tr viét tat OPEC, WTO, HIV
17 Yéu t6 cAu tao Bit, vO
10
18 Cac tur khdng

phén loai dugc

Veé chire niing ngir phap:

nhu: da, s€, rat, hoi, qua,...

dang,...

Bang 5: Cac nhan tir logi Tiéng Viét.

Chtic nang ngir phap cua Pho tir trong tiéng Viét cling thuong dung dé
bd nghia cho dong tir hoic tinh tir. Pay 1a cac tir thuong duge ding dé nhan
manh dién dat quan diém hay cam xdc. Mot sé pho tir thuong duoc st dung

Tuy nhién, trong Tiéng Viét khdng st dung cac tro dong tir va trong
mot so truong hop cac trg dong tir nay ciing chinh 1a cac pho tir nhu: da, sé,

Do do, ching ta s€ giai thich lai cac dinh nghia nhu sau:

Dinh nghia 1°: (Pho tir - Adverbial word) Cac tir ma chi dung dé bd

nghia cho dong tir hoic tinh tir nhu: kha, s, rat, hoi, qua, ...
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Dinh nghia 2’: (tro tir). Cac tir 1a tro tir hay céc tinh thai tir, hoic dau
ngét cau bao gébm: “4, ching, chd,ay, chac,. ! 2 ;:”

Dinh nghia 3-1 (MAu tr vung). Ching ta sir dung mau tir vung dé tir do
phat hién ra c4c tir quan diém méi. Xét theo khia canh ngdn ngit Tiéng Viét,
thi mot phd tir c6 thé bd nghia cho mot dong tir hodc tinh tir. Pay ciing 14 cac
cum tir thuong duoc sir dung dé dién dat quan diém hay cam xuc.

Mot mau tir vung 1a mot bo ba gom <AD, *, AU>, trong d6 AD 13 mot
pho tir, cac ky tu dai dién * 1a mot s6 tly y cac tir ngit, va tat ca cac biéu thi
mot tir phu tro.

Ap dung thuét toan 1 dé tim c4c tir méi nhu sau:

Input: D: la mot tap lon chira cac binh luan dugc gan nhén

Ws: 1 mot tap cac tir giéng

kp: s6 c&c mau duoc chon cho mdi lan lap

Ke: s6 c&C mAu trong tip mau ung cir

kw: $6 CAc tir dugc thém vao trong mdi lan lip.

K: s cac tir duogc tra vé.

Output: Mot danh sach cac tr méi W

LAy tat ca cac mau tir vung sir dung biéu thac thong thuong trén D

Pém tan xuat xuat hién caa mdi mau tir vung va trich céc tir phi hop
voi moi mau;

L4y ke mau c6 tan xuat cao nhat 1a tap cac mau ang cir cho tap Pc va
1000 tir c6 tan xuét cao nhat Ia tap cac tir tng cir We;

1. P=9;W =W,;t=0;

2. for |W|<Kdo

3. Sudung W dé tinh diém v&i mdi mau trong Pe véi U(p);
4. P ={top kp cac mau}

43



o1

Str dung P dé trich cac tir m&i va néu cac tir ndy nam trong We, tinh
diém chang véi F(w);

W =W U {k cac tir c6 gia tri cao nhit}

We=W¢- W,
. Sap xép céc tir trong W véi F(w);
Két qua 1a danh sach cac tir dugc xép trong W;

© o N o

Mot dic diém twong dong cua tiéng Viét va Tiéng Trung d6 1a mot tur
c6 thé 1a tir chira mot am tiét hay nhiéu am tiét. Do do, thuat toan ciing sir
dung cac @6 do da duogc gidi thiéu trong chuong 2 dé danh gia su thich hop
ciia mau tir vung va xac dinh kha nang mot tir 1 tr méi bang phwong phap
nhu céc tic gia da dé xuat,

3.3. Thuc nghiém

3.3.1. Dit ligu

Str dung dit liéu danh gia san pham kg thuat (dién thoai di dong, may
tinh xach tay, tablet, may anh, truyén hinh) dugc thu thap tir mot sé dién dan
k¥ thuat Viét Nam nhu tinhte.vn, voz.vn, thegioididong.com.

Tién xu ly dit liéu: loai bé nhiing tir khéng ¢ dau, cac 15i chinh ta
trong cac binh luan.

Dir liéu bao gom 6000 binh luan. Sir dung céc cong cu tach tir tiéng
Viét, gan nhan tir loai dé 1am dix liéu vao cho thuat toén.

Mot s6 binh luan:

“Khi mua dién thoai phé théng cho nhitng ngudi 16n tudi (c6, bac, bd,
me) hoic cho tré con (chau, em) thi minh van chon Nokia. Nhung mua
Smartphone thi Nokia khong con 1a mét su lwa chon nira, ké tir khi minh bi
Nokia cho ném miy "trai dang" 1a N96, N97 va N900. N8 sau d6 ciing khong

cuu van duoc.”

“da mua con nay tur cai thoi con 2tr190k gio nd giam con c6 ~800k theo
nhan xét cua em la con nay (~800k chir IGc em mua la ~2m2 thi chat qua) wifi
nha 6n, xai viettel gprs ~5-10kb/s, con 3g thi ~45kb/s ndi chung 1a cham nhu

bac chu da noi. Vé do bén thi em da xai hon 1 nam, 1am rét ciing 3-4 lan tur
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trén ban, givdng. nhung ma van n. con cai sim1 bi lock mang mobi thi sau 1
nam xai ty nhién n6 tu unlock chir cha hiéu thé nao nén gio dang xai sim 1 1a
viettel con con sim 3g vut x4.”

“Cai d6 thi em b6 tay,mdy ciing bj tinh trang twong tw.ma em thay dé
cling chiang anh huéng gi nén chang quan tdm Iam.méy van chay binh thuong

N9

ma.
“Nokia dang trén duong Iy lai thi phan, nhiéu con kha thi ghdm.”

“mai yéu nokia du khong con dinh cao nhu xua nhung van trung thanh,
khong thé gi6 chiéu nao hua theo chiéu do.”

“Pap tng nhu cau co ban cia nguoi dung. Nhung Nokia dao nay ra em
nao ciing kha nhiéu mau. Mua hé nhin chic nong lim day.”

“Umk minh ciing khéng hiéu tai sao lai vay! Chiéc 201 thyc té 1a ban
sao cua 200 lai hd tro, phai ching tiiy vao thi truong cung @ng.! haiz chan
Nokia chua thdy san pham nao thuc sy hoan hao cia Nokia co tinh ning 2
Sim c4, van c6 thiéu s6t! A em c6 gang gop y nhiét tinh rdi phan hoi voi
Nokia VN!”

“minh m&i ruéc em nay vé tir nguyénkim rat hai 1ong voi em nd, nhung
khi minh két néi wifi may béo t6t nhung vao opera chay dugc 50% bao 'khong
tim thay may cha' hic bac nao biét gidp minh vai. c6 ai biét up rom con nay
khéng?”

“ndi chung 1a em van thich con FPT nay hon: 1-nhin né sang hon con
avio 2- c¢6 wifi, em toan nghe online v&i down nhac qua wifi khong ah”

3.3.2. Xir ly dir ligu

O day , ta xtr dung c&c cdng cu tach tir Tiéng Viét va gan nhan tur loai
dé xir ly dix liéu binh luan & trén

Dir liéu Iy dwoc sau khi sir dung cong cu tach tir vntokenizer :

“Khi mua dién_thoai phd_thdng cho nhitng nguoi 16n_tudi ( ¢d , bac ,
bd , me ) hodc cho tré_con ( chau , em ) thi minh van chon Nokia . Nhung
mua Smartphone thi Nokia khéng con 1a mét su lya_chon nita , ké tir khi minh
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bi Nokia cho ném may " trai ddng " 1a N96 , N97 va N900 . N8 sau d6 ciing
khéng ctru_van duoc .

da mua con nay tir cai thoi con 2tr190k gio n6 giam con c6 ~ 800k theo
nhan_xét cua em la con nay ( ~ 800k chur Iic em mua la ~ 2m2 thi chat qua )
wifi nha on , xai viettel gprs ~ 5-10kb / s , con 3g thi ~ 45kb / s néi_chung 1a
cham nhu bac cha d3 néi . V& do bén thi em d3 xai hon 1 ndm , lam rét cling
3-4 1an tir trén ban , givong . nhung_ma van 6n . con cai sim 1 bi lock mang
mobi thi sau 1 nim xai ty_nhién nd tu unlock chtr cha hiéu thé_nao nén gio

dang xai sim 1 1a viettel con con sim 3g vit X0 .

Céi d6 thi em bo_tay , may ciing bi tinh_trang tuong tu . ma em thay
dé ciing chang anh huéng gi nén chang quan_tdm lim . méay van chay
binh_thuong ma.

Nokia dang trén duong Iy lai thi_phan , nhiéu con kha_thi ghém .

mai yéu nokia du khong con dinh_cao nhu xua nhung van trung_thanh
, khong thé gi6 chiéu nao hua theo chiéu d6 .

Pap ung nhu_cau co ban cia nguoi dung . Nhung Nokia dao nay ra
em nao cling kha nhiéu mau . MUa_hé nhin chic néng lam day .

Umk minh ciing khong hiéu tai_sao lai vay ! Chiéc 201 thuc_té la
ban_sao cua 200 lai hd_tro , phai_ching tuy vao thi_truong cung_ung . ! haiz
chan Nokia chwa thdy san pham nado thuc sy hoan_hao cua Nokia c6
tinh_nang 2 Sim ca , van cd thiéu_s6t ! A em c6_gang gop_y nhiét_tinh roi
phan_hdi véi Nokia VN !

minh méi rudc em nay vé tir nguyénkim rat hai_long véi em nod , nhung
khi minh két_ndi wifi may béo tét nhung vao opera chay duoc 50% bao '
khong tim thdy méy _cha ' hic bac nao biét gitp minh véi . ¢6 ai biét up rom
con nay khéng ?

noi_chung 1a em van thich con FPT nay hon : 1-nhin n6 sang hon con
avio 2 - co wifi , em toan nghe online vai down nhac qua wifi khéng ah”

Dir liéu lay dwoc sau khi sir dung cong cu gan nhan tir loai vntagger :
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Khi/N mua/V dién/N _/M thoai/N pho/V _/M thdng/N cho/E nhiing/L
ngudi_16n/N /M tudi/N (/M co/N /, bac/N /, b&/N ,/, me/N )V hoic/CC
cho/V tré/A /M con/Nc (/N chau/N ,/, em/N )/A thi/C minh/P van/R chon/V
Nokia/Np ./. Nhung/C mua/V Smartphone/Np thi/C Nokia/Np khong/R con/R
1&/V mot/M su/Nc lya/V /A chon/V nixa/R /, ké/V ta/E Khi/N minh/P bi/V
Nokia/Np cho/V ném/V may/L "/" trai/N dang/A "/" 1a/V N96/Np ./, N97/Np
va/CC N90O/Np ./. N8/Np sauw/E do/P ciing/R khong/R cau/V /N van/V
duoc/R /.

da/R mua/V con/N nay/P tiw/E cai/Nc thoi/N con/R 2tr190k/M gio/Nu
no/P giam/V con/R co/V ~/N 800k/M theo/E nhan/V _/N xét/V caa/E em/N
la/V con/N nay/P (/M ~/Nu 800k/M cha/C luc/N em/N mua/V la/V ~IM
2m2/M thi/C chat/A quéa/R )/A wifi/V nha/N on/A |/, xai/V viettel/N gprs/V
~/N 5-10kb/M /IX s/A /I, con/C 3g/M thi/C ~/M 45kb/M /X s/N no6i/V _IN
chung/A 13/C cham/A nhu/C bac/Nc cha/N da/R noéi/V /. V&/V do/N bén/N
thi/C em/N da/R xai/V hon/R 1/M nam/N ./, lam/V r6t/V cling/R 3-4/M lan/N
t/E trén/E ban/N ,/, giudng/N /. nhung/C /A ma/C van/R 6n/A .[. con/R
cai/Nc sim/N 1/M bi/V lock/V mang/N mobi/V thi/C sau/N 1/M nam/N xai/V
tu/P /M nhién/N n6/P tu/P unlock/V cht/C cha/R hiéu/V thé/P /M nao/P
nén/C gio/N dang/R xai/V sim/N 1/M 1a/V viettel/N con/V con/N sim/N 3g/M
vat/V x6/N /.

Cai/Nc do/P thi/C em/N bo/V /M tay/N ,/, may/N ciing/R bi/V tinh/N
IV trang/N twong/N /M tu/P ./. ma/C em/N thay/V d&/E ciing/R chang/R
anh/N /M huang/V gi/P nén/C chang/R quan/N _/M tam/N 1am/R ./. may/N
van/R chay/V binh/N /M thuong/R ma/T /.

Nokia/Np dang/R trén/A duong/N lay/V lai/R thi/N /M phan/N /,
nhiéu/A con/Nc kha/N _/M thi/V ghém/V /.

mai/R yéu/V nokia/N du/C khong/R con/V dinh/N /N cao/A nhu/C
xua/N nhung/C van/R trung/V _/M thanh/N ,/, khong/N thé/R gi6/N chiéu/N
nao/P htia/V theo/E chiéu/N do/P /.

Pap/V /N ung/V nhu/N /M caw/N co/N /M ban/N cua/E ngudi/N
dung/V ./. Nhung/C /M Nokia/Np dao/V nay/P ra/R em/N nao/P ciing/R
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kh&/R nhiéu/A mau/N /. Mda/N /M h&/N nhin/V chiac/A néng/A 1am/R
day/P /.

Umk/N minh/P ciing/R khong/R hiéu/V tai/E /M sao/N lai/R vay/P 1/!
Chiéc/Nc 201/M thuc/N _/Np té/V 1a/V ban/N _/M sao/N cua/E 200/M lai/R
ho/V _IN tro/V /, phai/V /V ching/R tuy/V vao/E thi/N /M truong/N
cung/N /M tng/V ./. /! haiz/A chan/A Nokia/Np chua/R thay/V san/N _/M
pham/N nao/P thuc/V /M su/Nc hoan/V _/A hao/V cua/E Nokia/Np c6/V
tinh/N /A nang/R 2/M Sim/N ca/T ./, Van/R c6/V thidu/A /A s6t/V 1/t All
em/N cd/V _IM gang/N gop/V /M y/N nhigt/N _/M tinh/N r6i/C phan/V _/M
hoi/N vai/E Nokia/Np VN/Np !/!

minh/P moi/R ruéc/V em/N nay/P vé/V ti/E nguyénkim/N rat/R hai/A
_IM 16ng/N VSI/E emyN n6/P ./, nhung/C khi/N minh/P két/V /N ndi/V
wifi/N may/N bao/V tét/A nhung/C vao/V opera/N chay/V dugc/R 50%/M
bao/N '/V khong/R tim/V thay/V may/N /M cha/N '/N hic/V bac/N nao/P
biét/\V gidp/V minh/N v6i/E /. co/V ailP biét/V up/V rom/N con/N nay/P
khong/R ?/?

noi/V _IN chung/A 1a/C em/N van/R thich/V con/Nc FPT/Np nay/P
hon/A :/: 1-nhin/M n6/P sang/V hon/R con/N avio/N 2/M -/- co/V wifi/N /,
em/N toan/R nghe/V online/V va&i/E down/N nhac/N qua/V wifi/N khong/R
ah/V
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KET LUAN

Db an da dat dugc mot sé két qua nhu sau

> Tim hiéu tong quan vé phan tich quan diém hay khai thac quan
diém va c4c van dé dat ra vai bai toan nay.

> Tim hiéu vé phuong phap trich tir quan diém mai trén dir lieu,
g dung vao bai toan phan tich quan diém

» Tim hiéu vé gan nhan tir loai cho Tiéng Viét va mot sb dic diém
ngdn ngir tiéng Viét dé tir d6 lya chon dé xuat cho ung dung tim
tir quan diém méi cho dit liéu Tiéng viét.

» Phan tich dir liéu thu thap tir cac binh luan trén cac trang mang
x4 hoi, tién xu ly dit liéu, tach va gan nhan tir loai dé chuan bi dir
liéu cho thuc nghiém.

Pé tai vai nhitng noi dung kién thirc hoan toan mai ddi véi em nén viéc
doc tai liéu, trinh bay va tim hiéu tng dung 1a mét thach thizc khéng nho. Do
d6 vai mot khoang thoi gian ngan dugc phép thuc hién dé tai, em chua hoan
thanh dugc chuong trinh cho wng dung. Trong thoi gian tdi, em sé& tiép tuc
phét trién dé tai, danh gia két qua thyc nghiém cia phuong phap dé tir d6 co
nhitng diéu chinh va dé xuat ma rong phi hop véi ngi liéu.

Em ciing s& tiép tuc thir nghiém vai ngit liéu du 16n dé danh gia két qua
cua phuong phap.

Trong mot khoang thoi gian ¢6 han, nén viéc phat trién trinh bay van dé
em da nghién ctru dugc khdng tranh khoi nhiing thiéu sét. Em rat mong nhan
dugc nhitng y kién dong gép quy bau cua thay cd va cac ban

Em xin than thanh cam on !
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PHU LUC

Coéng cu tach tir vntokenizer
1) TONG QUAN

Chuong trinh vnTokenizer duwoc sir dung dé tach tir cac van ban tiéng
Viét (ma hoa bang bang ma Unicode UTF-8). Chuong trinh chay dudi dang
dong lénh:

- vnTokenizer.sh néu chay trén cac hé diéu hanh Linux/Unix/Mac OS
- vnTokenizer.bat néu chay trén cac hé diéu hanh MS Windows

Yéu cau: May can cai JRE (Java Runtime Environment) phién ban 1.6.
JRE c6 thé tai vé tr dia chi website Java cia Sun Microsystems:
http://java.sun.com/

1) DU LIEU

Trong mét 1an chay vnTokenizer c6 thé tach tir mot tép hoic dong thoi
nhiéu tép nam trong cting mot thu muc.

1) Tach tor mot tép:

Dir liéu can cung cip cho chuong trinh gdm 1 tép van ban tiéng Viét,
dang thé (vi du nhu tép README.txt nay).

Két qua: Mot tép van ban két qua tach tir duge ghi dudi dinh dang don
gian hoac dinh dang XML, tuy theo lua chon cia nguoi sir dung (xem vi du
duoi day).

2) Téach tr nhiéu tép nam trong mot thu muc:

Dix liéu can cung cip gom mot thu muc chira cac tép van ban thd can
tach tir (thu muc input) va mét thu muc trong (thu muc output) dé chua két
qua tach tur.

Mac dinh, chuong trinh s€ tu dong quét toan b thu muc input va loc ra
tat ca cac tép c6 dudi 1a ".txt". Nguoi sir dung c6 thé thay doi dudi mic dinh
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nay thanh duéi bat ki, vi du ".seg" bang tiy chon -e cua dong lénh (xem vi du
dudi day).

Két qua: Tap céc tép két qua tach tir trong thu muc output, cac tép nay
c6 cung tén véi tép input twong ung, tc 1a tép input/abe.txt s& cd két qua la
tép output/abc.txt.

11) CHAY CHUONG TRINH

1) Tach toe mot tép: vnTokenizer.sh -i <tép-input> -0 <tép-output>
[<céc-tuy-chon>]

Hai tly chon -i va -0 12 bat budc. Ngoai ra, ngudi ding cd thé cung cap
cac tly chon khong bat budc sau day:

-X0: dung dinh dang XML dé biéu dién két qua thay vi dinh dang mac
dinh 1a van ban tho.

-nu: khéng st dung dau gach dudi (no underscore) khi ghi két qua. Néu
tdy chon nay duoc st dung thi trong két qua, cac am tiét khong dwoc ndi véi
nhau bang ky tu gach dudi, ma bang ky ty trang.

-sd: sir dung mé-dun tach cau trude khi thuc hién tach tir. Néu tly chon
nay duoc st dung thi trudc tién vnTokenizer thuc hién tach van ban input
thanh mét tap cac cau, sau do6 thuc hién tach tur tirng cdu mot. Mac dinh thi
mO-dun tach cau khong duogc sir dung, vnTokenizer thuc hién tach tir trén toan
b van ban. Céc tly chon nay ¢ thé dugc phdi hgp dong thoi véi nhau dé cho
ra két qua mong muén.

Vi du:
a) vnTokenizer.sh -i samples/test0.txt -0 samples/test0.tok.txt

Tach tr tép samples/testO.txt va ghi két qua vao tép
samples/test0.tok.txt

b) vnTokenizer.sh -i samples/test0.txt -0 samples/test0.tok.xml -xo

Tuong ty nhu a), tuy nhién tép két qua samples/test0.tok.xml s& c6 dinh
dang XML.
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c¢) vnTokenizer.sh -i samples/test0.txt -0 samples/test0.tok.txt -sd
Tuong tu nhu a) va st dung mod-dun tach cau trudc khi tach tur.

2) Tach tir mot thu muc: Ngoai cac tuy chon nhu ¢ trén, khi tach tir thu
muc, chwong trinh cung cap thém tdy chon khéng bat bugc

-e : chi dinh phan mé rong cua cac tép can tach. Vi du:

a) vnTokenizer.sh -i samples/input -o samples/output Thuc hién tach tir
tat ca cac tép samples/input/*.txt, ghi két qua ra thu muc samples/output.

b) vnTokenizer.sh -i samples/input -0 samples/output -e.xyz

Thuc hién tach tir tat ca cac tép samples/input/*.xyz, ghi két qua ra thu
muc samples/output
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Céng cu gan nhan vntagger
1) TONG QUAN

Chuong trinh vnTagger 1a cong cu gan nhan vin ban tiéng viét c6 do
chinh xac kha cao khoang 96%

Cac thu vién dugc cung cap trong tép tin jars caa thu muc lib
Chuong trinh str dung 18 nhén tir loai nhu da néu trong ndi dung
I1) YEU CAU

May can cai jre 6.0 tro 1&n. JRE c6 thé tai vé tir dia chi website Java
cua Sun Microsystems: http://java.sun.com/

111) CHAY CHUONG TRINH
- vnTagger.sh néu chay trén céc hé diéu hanh Linux/Unix/Mac OS
- vnTagger.bat néu chay trén cac hé diéu hanh MS Windows

Chuong trinh chinh khong c6 giao dién nguoi ding. néu ban muén sir
dung phién ban co6 giao dién nguoi dung, ban nén tai vnToolkit

Céach gan nh@n mot tép van ban

Ban nén cung cap 2 tham sé cho chuong trinh : t&p vin ban du vao dé
gan nhan (lya chon tham sé -i) va tép vin ban dau ra thé hién két qua cua
chuong trinh (Iya chon tham s -0)

Vi du : ./vnTagger.sh -i samples/0.txt -0 samples/0.tagged.xml

File “0.txt” chira van ban tiéng viét c6 sa dung ma UTF-8. file
"0.tagged.xml" duoc tao boi chuong trinh va no cling c6 ma UTF-8. Theo mac
dinh céc tir ghép duoc tach véi nhau bang dau céch, ban co thé sir dung —u dé
tach ching bang dau gach dudi. Néu ban muén tép két qua 1a mot tép van ban
don gian thay vi la tép XML, str dung lua chon -p

Do d6 1énh :./vnTagger.sh -i samples/0.txt -0 samples/0.tagged.xml -u

S& xuat ra vai cac am tiét duoc tach boi dau gach dudi

53


http://java.sun.com/

Do d6 1énh :./vnTagger.sh -i samples/0.txt -0 samples/0.tagged.xml —u -p

S& xuat ra véi cac am tiét duoc tach boi diu gach dudi va xuét ra tép
don gian thay vi tép XML

Céch kiém tra tép da gan nhan

Néu ban muén kiém tra do chinh xéac cua viéc gan nhan, sir dung tham
s6 -t trén tép can kiém tra

Vidu : ./vnTagger.sh -t samples/1.tagged.txt
Két qua kiém tra s& duoc xuét ra giao dién diéu khién chuan.
V) SU DUNG THE API

Lép chinh caa chuong trinh 1a vn.hus.nlp.tagger.VietnameseMaxentTagger.
I6p cung cap 3 phuong thirc gan nhan sau :

+ public String tagText(String text)

Gén nhdn mot van ban va két qua 1a mot chudi

+ public void tagFile(String inputFile, String outputFile, IOutputer outputer)
Gén nhan mét tép van ban va két qua duoc xuat ra mot tép

+ public void tagFile(String inputFile, String outputFile)

Gan nhan mot tép van ban va két qua duoc xuat ra mot tép, sir dung
mot tép don gian mac dinh

Va mot phuong thirc dé kiém tra tép da gan :

+ public void testFile(String filename)
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