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MO PAU

Trong thoi dai hién nay, su phat trién nhu vii bdo cua céng nghé théng tin
(CNTT) da kéo theo sy phét trién cua nhiéu linh vuc khac. C6 thé néi, CNTT dang
lam thay d6i hinh hai cia nén kinh té thé gidi, giip nhan loai buéc nhiing budc
viing chic dau tién trén con duong cua kinh té tri thire, thwong mai dién tir.. Ngay
nay, con ngudi khéng con phai vat va nhoc nhin trong cong viéc thu thap du liéu vi
da co tro thu dic luc 1a hé théng may tinh va mang truyén sé liéu trién khai & quy
mo toan cau.

Tuy nhién, sy phét trién vuot bac caa CNTT di 1am ting sé lwong giao dich
thong tin trén mang Internet mot cach dang ké, dic biét 1a thu dién tu, tin tac dién
tir,... Theo sé lidu thong ké tir Broder et ai (2008) thi cr sau khoang 6 dén 10 thang
luong thong tin d6 lai tang gap doi, bén canh d6 tdc do thay doi thong tin cling cuc
ky nhanh. Hoat dong cua céac linh vuc ciing dat ra phai xt Iy mot khéi luong thdng
tin dd s6. Mot yéu cau 16n dit ra dbi véi chang ta 1a 1am sao té chuac, tim kiém
thong tin mot cach hiéu qua nhat va phan loai thong tin 1a mot trong nhitng giai
phap hop Iy cho yéu cau nay. Nhung véi mot khéi lugng théng tin qua [on va doi
hoi phai xar ly nhanh thi viéc phan loai tha cong 1a diéu khong tuong. Hudng gidi
quyét 1a xay dung céc giai phap cho phép thuat toan hoa va chuong trinh héa trén
may tinh dé cé thé tu dong phan loai c4c thdng tin trén.

Trong dé tai tét nghiép dai hoc Trudong Pai Hoc Dan Lap Hai Phong, em
thuc hién dé tai “TIM HIEU VE SUPPORT VECTOR MACHINES CHO BAI
TOAN PHAN LOP QUAN PIEM” .

Ly do chon dé tai

Vén dé phan 16p va du doan 1a khau rat quan trong trong hoc may va trong
khai pha dir liéu, phat hién tri thirc. Ky thuat Support Vector Machines (SVM) dugc
danh gia 1a cong cu manh va tinh vi nhat hién nay cho nhiing bai toan phan 16p phi
tuyén. Nhiéu nhiing ung dung da va dang dugc xay dung dua trén ki thuat SVM rat
hiéu qua.



Muc dich, déi twong va phgm vi nghién cizu

Trong khudn kho luan vin s& nghién ciu phan bai toan phan 16p quan diém,
co s& Iy thuyét cia phuong phap SVM va c4c van dé lién quan. Phan tich nhiing
giai phap cho phép mé rong va cai tién dé nang cao hiéu qua tng dung cua SVM.
Pua ky thuat mo vao SVM cho phép phan chia khong gian dir liéu mot cach tét
hon, nham loai bo nhitng ving khong dugc phan 16p bang SVM thong thuong.

Trinh bay huéng 4p dung k¥ thuat SVM ciing nhu nhitng cai tién, mé rong
ctia N6 vao giai quyét mot sé cac bai toan wng dung trong thuc tién.

Trinh bay tong quan vé bai toan phan 16p quan diém va cu thé Ia bai toan
phan Iép phan cuc dé phan chia cac tai liéu chira quan diém la tich cuc hay tiéu cuc.

Tim hiéu dir liéu quan diém va viét chuong trinh thir nghiém phan I6p phan
cuc tai liéu st dung SVM.

Y nghia khoa hoc va thyec tién

SVM la mot phuong phap phan 16p hién dai va hiéu qua, nam chiac phuong
phap nay sé& tao nén tang gidp chlng ta trong viéc phat trién cac giai phap phan loai
va du doan..., xdy dung duoc nhirng ang dung quan trong trong thyc té.

Ung dung phan 16p SVM cho bai toan phan 16p quan diém 14 bai toan da va
dang duoc nghién ctu va phat trién rong rii va co y nghia ca vé hoc thuat 1an ng
dung thyc té.

Néi dung co ban cia ludn vin bao gom
Churong 2: Tim hiéu vé Support Vector Machine
Churong 2: Bai toan phan I6p quan diém
Chuong 3: Chuong trinh thyc nghiém

Phan Keét Lugn

Phan tai liéu tham khao



CHUONG 1: TIM HIEU VE SUPPORT VECTOR
MACHINE

1.1 PHAT BIEU BAI TOAN

Support Vector Machines (SVM) Ia ky thuat méi dbi voi viéc phan 1op dix
liéu, 1a phuong phap hoc sir dung khdng gian gia thuyét cac ham tuyén tinh trén
khéng gian dic trung nhiéu chiéu, dua trén Iy thuyét toi vu va 1y thuyét théng ké.

Trong ki thuat SVM khdng gian dit liéu nhap ban dau sé dugc anh xa vao
khong gian dic trung va trong khong gian dic trung nay mat siéu phang phan chia

t6i wu s& duge xac dinh.
Ta cd tap S gom e cac mau hoc
S = {(Xl,yl)a (X21y2)1 (X31y3)' . ( Xe,ye)} c (X X Y)e

véi mot vecto dau vao n chiéu x; € R" thuoc 16p | hoic 16p 1l (twong Gng
nhan y;=1 ddi voi 16p | va y;=-1 dbi véi 16p 11). Mot tap mau hoc duoc goi 1a
tam thudng néu tat ca cac nhan la bang nhau,

Déi voi cac dir liéu phan chia tuyén tinh, ching ta c6 thé xac dinh dugc siéu
phang f(x) ma nd co thé chia tap dir liéu. Khi d6, vai mdi siéu phang nhan dugc ta
cO: f{x)> 0 néu dau vao X thudc 16p duong, va f(x)< 0 néu X thudc Iop am

f(x) =WX+bh= Zn:wixi +b
Vi f(Xi) =i (W-Xi +b)>0,i=1,....,1

trong d6 w 1a vector phap tuyén n chiéu va b 1a gia tri ngudng

Vector phap tuyén w xac dinh chiéu caa siéu phang f(x), con gié tri ngudng b
xéac dinh khoang céch giita siéu phang va géc.
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Hinh 2. 1: Phan tach theo siéu phang (w,b) trong khong gian
2 chiéu cua tdp mau

Siéu phang c6 khoang céch véi dir liéu gan nhat 12 16n nhat (tac ¢é bién Ion
nhét) dugc goi 1 siéu phang téi vu

A
Bin lén nhikt

--Si#u phing 16i w

X Lépl
O Lépm

.....

v

Hinh 2. 2: Siéu phang téi wu

Muc dich dit ra ¢ day 1a tim duoc mot ngudng (w,b) phan chia tap mau vao
cac 16p c6 nhan 1 (16p 1) va -1 (16p 11) néu & trén véi khoang cach 1a 16n nhat



1.1.1 Trinh bay tém tit vé phén 16p dir liéu

- Phan lép dir liéu Ia mot ki thuat trong khai pha dir liéu dugc sir dung rong
rai nhat va duoc nghién ciu mé rong hién nay.

- Muc dich: Pé du doan nhitng nhan phan 16p cho cac bo dit liéu hoac mau mai.

Pau vao: Mgt tdp cac mau dir liu hudn luyén,véi mét nhan phan lép

cho méi mau di liéu

Pau ra: Bé phan I6p dua trén tap hudn luyén,hodc nhifng nhan phan I6p

Phan 16p dit liéu dua trén tap huan luyén va cac gia tri trong mot thuoc tinh

phan Iép va dung né dé xac dinh 16p cho dit liéu moi

K§ thuat phan 16p dit liéu duogc tién hanh bao gom 2 budc:

Buéc 1: Xay dwng mé hinh ti tdp hudn luyén
Buéc 2: Sir dung md hinh — Kiém tra tinh ding dan cua mé hinh va ding
né dé phan lép dir liéu méi.

Buwoc 1. Xay dung mé hinh

Mdi bo/mau dit liéu dugc phan vao mot 16p duoc xac dinh trude.
Lop ctua mot bo/mau dix liéu duoc xac dinh bai thuoc tinh gan
nhan I6p

Tap cac bo/mau dir liu huan luyén - tap huan luyén - dugc dung
dé xay dung mé hinh.

Mo hinh duoc biéu dién bai céc luat phan 16p,cac cay quyét dinh
hoac cac cong thic toan hoc.

A Céc thuat
D” | todn phan ls
Du liéu = P p
| huén luyén @

NAME RANK YEARS| TENURED Bo phan Iop
Mary |Assistant Prof 3 no (M3 hinh)
James |Assistant Prof 7 yes

Bill Professor 2 no

John |Associate Prof| 7 yes IF rank = 'professor’
Mark |Assistant Prof | 6 no ORyears > 6

Annie |Associate Prof| 3 no THEN tenured = yes

Hinh 2.3: Vi du xay ding md hinh
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Buwoc 2: Sir dung mo hinh
- Phan Iép cho nhitng ddi tegng méi hodc chua dugc phan 16p
- Panh gia d¢ chinh xac cia mé hinh
e Lop biét trudc cia mot mau/bd dir liéu dem kiém tra dugc so sanh Vi
két qua thu duoc tir md hinh.

e Ti lé chinh x4c bang phan trim cac mau/bo dir lidu duoc phan lép ding
bdi mé hinh trong sé cac 1an kiém tra

Dy
@ Bo phan lép ~

Di 'léU 0 ua
kiém tra han |s

(Jeff, Professor, 4)

Tom |Assistant Prof 2 no Tenured? 1
Lisa |Associate Prof i no
Jack |Professor 5 yes Yes
Ann  |Assistant Prof 7 yes

Hinh 2.4: Sir dung mé hinh

1.1.2 Tai sao lai str dung thuét toan SVM trong phan l6p dir liéu
v' SVM rét hiéu qua dé giai quyét bai toan dix liéu c¢d sé chiéu 16n (anh cua dir
licu biéu dién gene, protein, té bao)

v' SVM giai quyét van dé overfitting rat tot (dit liéu co nhidu va tach doi nhom
hozc dix liéu huan luyén qua it)

v" La phuong phap phéan 16p nhanh

v/ CO6 hiéu suat tong hop tét va hiéu suat tinh toan cao



1.2 THUAT TOAN SVM
1.2.1 Giéi thi¢u

Bai toan phén I6p (Classification) va du doan (Prediction) 1a hai bai toan co
ban va c6 rat nhiéu (ng dung trong tat ca cac linh vuc nhu: hoc may, nhan dang, tri
tué nhén tao, .v.v . Trong khda luan nay, ching em sé di sau nghién ctru phuong
phap Support Vector Machines (SVM), mét phuong phap rat hiéu qua hién nay.

Phuong phap SVM dugc coi la cong cu manh cho nhirng bai toan phan lop
phi tuyén tinh dwoc céc tac gia Vapnik va Chervonenkis phat trién manh mé nim
1995. Phuong phap nay thuc hién phan 16p dua trén nguyén ly Cuc tiéu héa Rui ro
cd Cau tric SRM (Structural Risk Minimization), duoc xem ld mét trong cac
phuong phap phan 16p giam sat khong tham sé tinh vi nhat cho dén nay. Cac ham
cdng cu da dang cua SVM cho phép tao khong gian chuyén d6i dé xay dung mat
phang phan 16p

1.2.2 Dinh nghia

La phuong phép dua trén nén tang cua ly thuyét thong ké nén c6 mét nén
tang toan hoc chat ché dé dam bao rang két qua tim duoc 1a chinh xac

La thuat toan hoc giam sat (supervied learning) dugc su dung cho phan lop
dix liéu.

La 1 phuong phap thir nghiém, dua ra 1 trong nhitng phuong phap manh va
chinh xac nhat trong s cac thuat toan noi tiéng vé phan 16p dit liu

SVM la mot phuong phép c6 tinh tong quat cao nén cé thé dugc ap dung cho
nhiéu loai bai toan nhan dang va phan loai

1.2.3 Y twéng ciia phwong phap

Cho truéc mot tap huan luyén, dugc biéu dién trong khdng gian vector, trong
d6 mdi tai lieu 1a mot diém, phuong phap nay tim ra mot siéu phang quyét dinh tot
nhét cé thé chia cac diém trén khong gian nay thanh hai 16p riéng biét tuong tng la
I6p + va l6p -. Chat luong cua siéu phang nay duoc quyét dinh bai khoang cach (goi
la bién) cua diém dir liéu gan nhat cuia mdi l6p dén mit phang nay. Khi do, khoang
cach bién cang Ién thi mat phang quyét dinh cang tét, dong thoi viéc phan loai cang
chinh xac.
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Muc dich ciia phuong phap SVM la tim duoc khoang cach bién 16n nhat,

diéu nay duoc minh hoa nhu sau:

Hinh 2. 5: Siéu phang phan chia dz liéu hoc thanh 2 16p + va - véi khodng cach bién I6n

nhat. Cac diém gan nhat (diém dwoc khoanh tron) & cac Support Vector.

1.2.4 Noi dung phwong phap
1.2.4.1 Co s6 ly thuyét

SVM thuyc chat 1a mot bai toan ti wu, muc tiéu cua thuat toan nay 1a tim duoc
mot khong gian F va siéu phang quyét dinh f trén F sao cho sai sé phan loai 1a thap
nhat.

Cho tap mau (X1, Y1), (X2, Y2), ... (X, Y1)} Voi x; € R", thudc vao hai 16p
nhan: y; € {-1,1} 1a nhan Iép tuong ting ciia cac x; (-1 biéu thi 16p 1, 1 biéu thi 16p
).

Ta c6, phuong trinh siéu phang chta vecto Z’trong khong gian:

XW+b=0
— —>
+1,Xi.W+b>0
- — —>
Pt f(X;) = sign (X;. W + b) =
— —>
-1, Xi W+Db<0

11



Nhu: vay, f(X.) biéu dién sy phan l6p cua X vao hai 16p nhu da néu. Ta néi yi=
+1 néu X € Ioplvay;=-1 néu X € 16p 1l . Khi d6, dé c6 siéu phang f ta s& phai
giai bai toan sau:

> .
Tim min Hw” v6i W théa min diéu kién sau:
yi(sin Xi.W + b)) >1véi Vi€ 1,n

Bai toan SVM cd thé giai bing ky thuat st dung toan tir Lagrange dé bién
d6i vé thanh dang dang thuc. Mot diac diém thi vi cia SVM 1a mat phang quyét
dinh chi phu thudc cac Support Vector va n6 c6 khoang cach dén mat phang quyét
dinh 1a 1/”35”. Cho du cac diém khéc bi xo6a di thi thuat toan van cho két qua giéng

nhu ban dau. Pay chinh 14 diém ndi bat cia phuong phap SVM so Véi cac phuong
phap khéc Vi tat ca céc dit liéu trong tap huan luyén déu duoc dung dé téi wu hoa két
qua.

TOM LAI: trong trudng hop nhi phan phan tach tuyén tinh, viéc phan 16p
duoc thue hién qua ham quyét dinh f(x) = sign(<w.x> + b), ham nay thu duoc bang
viéc thay ddi vecto chudn w, day 1a vecto dé cuc dai hda vién chirc ning

Viéc mo rong SVM dé phan da 16p hién nay van dang duoc dau tu nghién
ctru. CO mot phuong phép tiép can dé giai quyét van dé nay 1a xay dung va két hop
nhiéu b phan 16p nhi phan SVM (Chang han: trong qué trinh luyén véi SVM, bai
toan phan m 16p c6 thé duoc bién doi thanh bai toan phan 2*m 16p, khi d6 trong
mdi hai 16p, ham quyét dinh s& duoc xac dinh cho kha ning tong quat hoa téi da).
Trong phuong phéap nay c6 thé dé cap tsi hai cach 1a mét-doi-mét, mét-doi-tat ca
1242 Bai todan phdn 2 lop voi SVM

Bai toan dit ra 1a: Xac dinh ham phan 16p dé phan I6p cac miu trong tuong
lai, nghia 1a v6i mot mau dix liéu mai x; thi can phai xac dinh x; duoc phan vao 16p
+1 hay lop -1

Dé xac dinh ham phan 16p dua trén phuong phap SVM, ta s& tién hanh tim
hai siéu phang song song sao cho khoang cach y giita ching la Ién nhat c6 thé dé
phén tach hai 16p nay ra 1am hai phia. Ham phan tach tuong tng véi phuong trinh
siéu phang nam giira hai siéu phang tim duoc

12



O Cic diém c6é nhan -1

® (Cic diém c6 nhan +1

® Cjc didm wong ing
© vdai Support Vector

»
>

Hinh 2. 6: Minh hoa bai toan 2 phan 16p bang phuong phap SVM

Cdc diém ma nam trén hai siéu phang phan tich dwet goi 1a cac Support
Vector. Cac diém nay s& quyét dinh dén ham phan tach dix liéu

1.2.4.3 Bai todn nhiéu phén I6p véi SVM
Dé phan nhiéu 16p thi k§ thuat SVM nguyén thuy sé chia khéng gian dit liéu
thanh 2 phan va qua trinh nay lap lai nhiéu lan. Khi d6 ham quyét dinh phan di liéu
vao l6p thr i cua tap n, 2-16p sé la:
fi(x) = wix + by

Nhitng phan tir x 1a support vector s& thoa diéu kién

+1 néu thuoc 16p i
fi(x) =
-1 néu thudc phan con lai

Nhu vay, bai toan phan nhiéu 16p sir dung phuong phap SVM hoan toan cé thé
thuc hién gidng nhu bai toan hai 16p. Bang cach s dung chién luoc "mét- doi-
mot ”(one - against - one).

Gia st bai toan can phan loai cd k 16p (k > 2), chién lugc "mét-doi-mgt ’sé
tién hanh Kk(k-1)/2 1an phan 16p nhi phan s dung phuong phap SVM. Mdi I6p s&
tién hanh phan tach véi k-1 16p con lai dé xac dinh k-1 ham phan tach dua vao bai
toan phan hai 16p bang phuong phap SVM.

13



1244 Cadc buodc chinh cua phwong phap SVM

Phuong phap SVM yéu cau dir liéu duoc dién ta nhu cac vector ciia CaC 6
thue. Nhu vay néu dau vao chua phai 12 sé thi ta can phai tim cach chuyén ching vé
dang s6 cia SVM

Tién xt ly dix liéu: Thuc hién bién d6i dix liéu phi hop cho qua trinh tinh
toan, tranh cac sé quéa Ion md ta cac thudc tinh. Thuong nén co gidn (scaling) di
liu dé chuyén vé doan [-1, 1] hoic [0, 1].

Chon ham hat nhé&n: Lwa chon ham hat nhan phu hop twong tng cho tung bai
toan cu thé dé dat duoc d6 chinh xé4c cao trong qua trinh phan 16p.

Thuc hién viéc kiém tra chéo dé xac dinh cac tham sé cho tmg dung. Diéu
nay ciing quyét dinh dén tinh chinh xac caa qua trinh phan 16p.

Sir dung cac tham sb cho viéc huan luyén véi tap mau. Trong qué trinh huan
luyén s& sir dung thuat todn tdi wu hoa khoang céch giira cac siéu phang trong qua
trinh phan lép, xac dinh ham phan I6p trong khong gian dac trung nho viéc &nh xa
dir liéu vao khong gian dic trung bang cach mé ta hat nhan, giai quyét cho ca hai
truong hop di lidu 1a phan tach va khong phan tach tuyén tinh trong khong gian dac
trung.

Kiém thu tap dix liéu Test
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CHUONG 2: BAI TOAN PHAN LOP QUAN PIEM

2.1 SU KIEN (Facts) VA QUAN DIEM (Opinions)
Théng tin dang vin ban c6 thé chia thanh 2 loai chinh:

e Sy kién Ia nhitng biéu hién khach quan vé céac thuc thé, cac su kién va
cac thuoc tinh cua ho

VD: “T6i vira mua chiéc 6 t6 mau xanh nay”

e Quan diém 1a nhitng biéu hién chii quan mé ta tinh cam, danh gia hay
cam x(c cua con nguoi d6i véi cac thuc thé, su kién va thudce tinh cua

ching: thé hién dang tich cuc, ti€u cuc hay trung lap.
VD: “Chiéc 6 t6 nay that dep, va dé st dung”

2.2 NHU CAU VE THONG TIN QUAN PIEM VA NHAN XET

“Nhitng gi nguoi khac nghi” da luon ludn 13 mot phan quan trong trong viée
cung cip thong tin cho qua trinh ra quyét dinh ctia hau hét chung ta. Trudc khi
Internet tré 1én phd bién, chung ta thuong yéu ciu ban bé hay ngudi than gidi thiéu
mét tho co khi tu dong hoic yéu cau tai liéu tham khao thu lién quan dén xin viéc
tir cac dong nghiép, hodc tu véan tiéu dung. Ngay nay, Internet va Web da gitp cho
chung ta c¢6 thé d& dang tiép can cac y kién va kinh nghiém cta nhirng nguoi khac
ma khong nhit thiét phai 12 nhitng nguoi quen biét ca nhan, khong phai 1a cac nha
phé binh chuyén nghiép ndi tiéng, nhitng ngudi ma chiing ta chua bao gio nghe néi
t6i trong khong gian rong 16n. Va nguoc lai, ngay cang nhiéu va nhiéu hon nita
nhitng ngudi sin sang cung cip cac y kién ctia minh cho nhitng ngudi khac qua

Internet.

Theo nhu hai cudc khao st caa hon 2000 ngudi My truang thanh moi: 81%
nguoi ding Internet (hodc 60% ngudi M) da thuc hién nghién ctru truc tuyén vé
mot san pham it nhat mot 1an 20% (15% cua tat ca cac nguoi M) lam nhu vay
trong mot ngay. Trong sé cac doc gia danh gia truc tuyén caa nha hang, khéach san,
va cac dich vu khac nhau (vi du nhu, cac co quan du lich hoac bac si), gitta 73% va
87% bao cao danh gia da c6 mot anh huong dang ké mua hang cia ho. Ngudi tiéu
ding san sang tra tir 20% dén 99% mot muc dugc danh gia 5 sao cao hon so Voi
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moét muc danh gia 4 sao. 32% da cung cap mot danh gia vé mot san pham, dich vu
thong qua mot hé thdng xép hang truc tuyén, trong d6 co 18% cua cdng dan tryc
tuyén cao cap, c6 dang mot binh luan tryc tuyén hoac xem xét vé mot san pham hay
dich vu.

Théng ké nhanh chi ra rang viéc tiéu thy hang héa va dich vu khdng phai 1a
dong co duy nhat khi nguoi ding tim kiém hoac thé hién y kién tryc tuyén. Su can
thiét ctia nhitng thong tin chinh tri cling 12 mot yéu té quan trong. Vi du, trong mot
cudc khao sat hon 2500 nguoi My trudong thanh, Rainie va Horrigan nghién cuu cé
31% nguoi MY - trén 60 triéu nguoi - 2006 nguoi dung Internet van dong tranh ci,
la nhitng nguoi thu thap théng tin vé cudc bau cir nam 2006 truc tuyén va trao ddi
nhan x¢ét thdng qua email.

Trong s6 nay:

e 28% nodi rang nguyén nhan chinh cho cac hoat dong truc tuyén nay dé
thu nhan dugc quan diém tir bén trong cong dong caa ho, va 34% cho
biét mot Iy do chinh 1a dé nhan dugc quan diém tir bén ngoai cong dong
cua ho.

e 27% da xem danh gia truc tuyén cho sy tan thanh hoic xép hang cua
cac td chirc bén ngoai;

e 28% cho biét rang hau hét cac trang web ma ho st dung dé chia sé quan
diém, nhung 29% noi rang phan 16n cac trang web ma ho sir dung thach
thirc quan diém cua ho, chi ra rang nhiéu nguoi khong chi don gian la

tim kiém dé xac nhan cac quan diém c6 trude cta ho
e 8% ding binh lun tryc tuyén binh luan chinh tri riéng caa ho.

Déi v6i nguoi dung tim kiém sy tin cdy trong nhimg 10i khuyén va tu van
trye tuyén quan tdm dén viéc xdy dung mot hé thdng mai dé xur ly truc tiép cac
quan diém trude tién 1a phan loai chung. Theo Horrigan théng ké rang trong khi da
s6 nguoi sir dung internet cua 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 nhiéu. Vi vay, nhu cAu c6 mot hé théng dé hd tro nguodi tiéu dung tim

kiém thong tin 14 rat can thiét.
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Céc nha cung cip san pham ngay cang chi y hon dén su quan tim ma ngudi
ding c& nhan thé hién trong céc y kién truc tuyén vé san pham va dich vu, va sy anh

hudng nhu xu thé sir dung.

Véi su bung nd cua nén tang Web 2.0 nhu céac blog, dién dan thao luan, peer-
to-peer mang, va cac loai khac nhau cta cac mang xa hoi... Mot lugong dong dao
ngudi dung gia tang chua ting ¢ va c6 quyén chia s¢ kinh nghiém va y kién cua
riéng ho vé bat ky san pham hodc dich vu, 1a tich cuc hay tiéu cuc. Khi cac cong ty
l6n dang ngay cang nhan ra, nhitng tiéng ndi cua nguoi tiéu dung cé thé van dung
rat 16n anh huong trong viéc hinh thanh y kién cua nguoi tiéu dung khac, cudi cung,
dé trung thanh véi thuong hiéu caa ho, ho quyét dinh mua,va van dong cho chinh
thuong hiéu caa ho... Cong ty c6 thé dap tng véi nhitng hiéu biét cua ngudi tiéu
ding ma ho tao ra théng qua diéu khién phuong tién truyén thong xa hoi va phan
tich cac théng diép maketing ctia 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 thong mai cho muc dich theo doi hinh anh san pham doi hoi can
phai c6 cong nghé méi.

Cac nha tiép thi ludn ludn can giam sat cac phuong tién truyén théng cho
thong tin lién quan dén thuong hiéu ciia minh, cho du d6 1a d6i véi cac hoat dong
quan hé céng chang, vi pham gian 1an, hoac tinh bao canh tranh. Nhung phan manh
cac phuong tién truyén thong va thay doi hanh vi caa nguoi tiéu ding da loai trir
cac phuong phap giam sat truyén thong. Technorati uéc tinh rang 75.000 blog méi
duogc tao ra mdi ngay, cing véi 1,2 triéu bai viét mdi ngay, trong d6 co nhiéu y kién
ngudi tiéu dung thao luan vé san pham va dich vu.

Vi vay, khong chi c¢6 ¢4 nhan, ma cac cong ty, cac to chire déu quan tdm dén
mot hé thong c6 kha nang ty dong phan tich quan diém cua ngudi tiéu ding
2.3 MAY TiM KIEM QUAN PIEM / NHAN XET

Tao hé thong c6 thé xir ly thong tin chii quan mot cach hiéu qua doi hoi phai
khic phuc mot sb thach thirc méi. Pé mot ng dung s& dién vao thdng tin quan
trong va pho bién can thiét, co han ché su chl y vao blog tim kiém hoic xem xét
c4c loai tong quat hon cua tim kiém da duoc mo ta & trén.
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Sy phét trién cia cac ing dung tim kiém quan diém hodc y kién hoan chinh

cd thé lién quan dén viéc tin céng lan nhau trong nhiing van dé sau day.

e Khi ung dung duoc tich hop vao mot may tim kiém, sau d6 can phai
xac dinh xem thong tin chi quan ma nguoi dung thuc té tim kiém. Diéu
nay c6 thé khdng 1a mot van dé kho khan: trong truy van cua loai nay
c6 thé gdm céc thudt ngir nhu: “review” “reviews” hodc “opinion” ,
hodc wng dung ¢ thé cung cip mot hop kiém tra dé nguoi dung dé ho
c6 thé chon truc tiép cac danh gia can tim. Tuy nhién, truy van phan

loai 1a mét bai toan kho va 1a mot van dé thach thire

e Bén canh d6 van d& van con mo 1a xac dinh nhing tai liéu tai chd lién
quan dén mét truy van dinh huéng quan diém. Pay ciing 1a mot mot
thach thuc trong viéc thiét l1ap quyét dinh 1a dong thoi hoic sau do, 1a
cac tai liéu hodc cac phan cua tai liéu chta tai liéu chira nhan xét hoac
quan diém.

e Khi di co cac tai liéu muc tiéu, ngudi ta van con phai d6i mat véi van
dé xac dinh quan diém tong thé thé hién trong d6 va/hoic y kién cu thé
lién quan céc dic trung riéng biét hoac céc khia canh caa cac dbi tuong

hodc cac chu dé trong cau hoi, khi can thiét.

e Cudi cung, hé théng can phai trinh bay thong tin quan diém thu duogc

trong mot sé trang tom tat hop ly.

2.4 LICH SU CUA PHAN TiCH QUAN PIEM VA KHAI THAC QUAN
PIEM
Linh vuc phan tich quan diém (sentiment analysis) hay khai thac quan diém
(opinion mining) gan day da thu hat dwoc su quan tdm rong rai cta cac nha nghién
ctru. Nam 2001 bt ddu danh dau su lan rong nhan thire vé cac van dé nghién ciu va

co hoi ning cao phan tich tinh cam va khai thac quan diém.
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Cdc nhdn to dwoc nghién ciru gom:

v’ Su gia tang cta cac phuong phap hoc may, xir ly ngdn ngir tw nhién va
khoéi phuc thong tin.

v' Sy sin c6 cua cac tap dit liéu dao tao cho cac thuat toan hoc may, su
phat trién cta Internet, cu thé 1a sy phét trién cua tap hop cac trang Web

thu thap céc y kién va quan diém.

Thuc hién nhirng th&ch thuac tri tué, thuong mai va cdc ting dung thong minh

trong linh vuc nay.

Thuat ngir khai thac quan diém (Dave et al. 2003) 1 cac cong cu khai thac
quan diém sé& xir ly mot tap hop cac két qua tim kiém cho mét ddi tugng nhat dinh,
sinh ra mot danh sach céc thudc tinh san pham (chat luong, ddc trung, vv) va cac
quan diém tong hop vé chung (kém, binh thudng, tot).

“Phdn tich quan diém”la cum tir song song cua "khai thdc quan diém”o
nhitng khia canh nhéat dinh (Das va Chen Tong, 2001). “Phdn tich quan diém’va
"khai thdc quan diém “biéu thi cing mot linh vuc nghién ciu

2.5 XU HUONG NGHIEN CUU GAN DAY

Gan day, khai thac quan diém da tré thanh cha dé nong giira cac nha nghién
ctru xir Iy ngdn ngit tu nhién va trich chon thong tin. Co kha nhiéu cac bai bao dugc
Xuat ban va nhiing ung dung khac nhau c6 sir dung hé thdng danh gia quan diém
dugc phét trién va dua vao trong hoat dong thuong mai. Cac tiép can cha yéu vai
bai toan nay la:

v Phdn I6p quan diém théng qua viéc xdc dinh tir, cum tir chi guan diém

v’ Xac dinh quan diém véi cdc thé hién trong tirng thudc tinh ciia doi twong can

tim kiém quan diém.
2.5.1 Xac dinh cum tir, quan diém

Nhitng tir, cum tir chi quan diém 1a nhiing tir ngit duoc sir dung dé dién ta
cam x(c, y Kién nguoi viét, nhitng quan diém cha quan d6 dya trén nhiing van dé
ma anh ta hay c6 ta dang tranh luan. Viéc rit ra nhitng tir, cum tir chi quan diém Ia
giai doan dau tién trong hé théng danh gia quan diém, vi nhiing tir, cum tir nay la
nhitng chia khda cho cdng viéc nhan biét va phan loai tai liéu sau do.
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Ung dung duya trén hé thong danh gia quan diém hién nay tap trung vao cac
tir chi ndi dung cau: danh tir, dong tir, tinh tir va pho tir. Phan 16n cdng viéc st dung
tir loai dé rut ching ra (Hu va Liu, 2004 , Turney, 2002). Viéc gan nhan tir loai ciing
dugc st dung trong cbng viéc nay, diéu nay cd thé gidp cho viéc nhan biét xu
huéng quan diém trong giai doan tiép theo. Nhiing ki thuat phan tich ngbn ngit tu
nhién khac nhu xéa: stopwords, stemming ciing duoc sir dung trong giai doan tién
xur Iy dé rut ra tir, cum tir chi quan diém

2.5.2 Sir dung tinh tir va phé tir

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

Hu va Liu (2004) &p dung viéc gan nhén tur loai va ki thuat xtir ly ngbn ngir tu
nhién nham rdt ra nhitng tinh tir ciing nhu nhitng tir chi quan diém. Phuong phap

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

= Pinh nghia mot cdu ma chra mét hay nhiéu dau hiéu san pham va tur chi
quan diém duoc xem 1a mot cau chi quan diém.

= V6i mdi cu trong dir liéu chi quan diém, rdt ra tat ca nhiing tinh tir dugc coi
la nhitng tir chi quan diém.

= Két qua thuc nghiém viéc rut ra nhitng cau danh gia quan diém c6 d6 chinh
xac (precision) khoang 64.2% va recall 1a 69.3%.

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

Trong WordNet, cac tinh tir duoc t6 chirc thanh cac cum tir ludng cuc, nta
cum thr hai phan dau I tir trai nghia cua cum tha nhat. M&i nira cum la phan dau
cua tap tir dong nghia chinh, tiép theo la tap tir dong nghia kém theo, dai dién cho
ngit nghia twong tu nhu nhitng tinh tir quan trong. Nguoc véi cach tiép can dya trén
tir dién, ho str dung dinh huéng quan diém cta nhiing tir ddng nghia va tir trai nghia
dé dy doan dinh hudng caa cac tinh tir. Ho bat ¢au vi mot danh sach khoi dau gom
30 tinh tir théng dung duoc chon thu cong (bang tay). Sau d6 sir dung WordNet dé
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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 liéu cac tir dong nghia hay trai
nghia c6 trong danh sach khéi dau hay khong. Khi dinh huéng cua tinh tir dwoc du
doan, n6 s& duoc bd sung vao danh sach khoi dau va cé thé duoc st dung dé xéc
dinh dinh hudng cua cac tinh tir khac. Trong phuong phap nay, danh sach khai dau
s& dan tang 1én khi sy dinh hudng cua céc tinh tir duwoc nhan dang, va khi né nging
gia ting, trc qui md cta danh sach khai dau tring véi qui mé caa danh séach tir chi
quan diém, thi tat ca dinh hudng cua céc tinh tir dd dugc nhan biét va qua trinh nay
két thic.

Nhing tir quan diém thudng tap trung chu yéu vao hai tir loai: tinh tir va pho
tr vi vay cang nhan dang chinh xac duoc nhiéu hai loai tir ndy hé thong cang c6 do
chinh xéac cao

2.5.3 Swr dung cac dong tir

Céc tinh tr va pho tir dong mot vai tro quan trong trong viéc phan tich quan
diém va 1a céc loai tir ¢6 loi thé trong viéc nhan biét dinh huéng va rit ra cac tir chi
quan diém trong cac nghién ciu hién nay. Tuy nhién, cac loai tir khac, vi du nhu
dong tir ciing duoc st dung dé dién ta cam xuc hay y kién trong cac bai viét.

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

Ho sir dung gan nhan tir loai dua trén mé hinh Markov (HMM) (Manning
and Schutze, 1999) va phan tich cu phap néng dua trén luat (Neff et al., 2003) cho
budc tién xir Iy. Sau d6 ho phan tich tinh phu thudc vé mat ci phap giira cac cum tir
va tim kiém cac cum tir c6 mét tir chi quan diém ma n6 bd nghia hodc dugc bo
nghia boi mot thuat ngir chi thé
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2.5.4 Xac dinh chiéu hwéng, cum tir, quan diém

Trong phan tich quan diém, xu hudng caa nhirng tir, cum tir truc tiép thé hién
quan diém, cam x0c ciia ngudi Viét bai. Phuong phap chinh dé nhan biét xu huéng
quan diém cua nhitng tir, cum tir chi cam nghi 1 duya trén théng ké hoic dua trén tir
vung

2.6 NHIEM VU CUA PHAN TiCH QUAN PIEM
Phan tich quan diém 1a nhitng nghién ctru nhim phat hién ra quan diém hay xu
huéng ctia ngudi ding dya trén cac k¥ thuét lién quan dén van dé xtr Iy ngon ngir ty
nhién. C6 hai hudng tiép can chinh cho bai toan nay la:Phan 16p quan diém
(Sentiment Classification) va trich quan diém (Sentiment Extraction)
Trich quan diém: bao gom 3 nhiém vu chinh Ia:
- Trich cde déc tring doi tiwong c6 nhdn xét trong méi quan diém.
- Xdc dinh ¢6 hay khéng cde quan diém trong cdc dic trumg I positive,
negative hay neutral (phu thudc véo dinh dang cua cdc quan diém)
- Nhom cdc cum tir cung nghia ddc trung
2.7 BAI TOAN PHAN LOP QUAN DIEM
Phan 16p 1a qué trinh "nhém” cac d6i tuong "giong” nhau vao "moét 16p” dua
trén cac dic trung dir lidu cua ching. Tuy nhién, phan 16p 1a mot hoat dong tiém an
trong tu duy con ngudi khi nhan dang thé giéi thuc, dong vai trd quan trong 1am co
s& dua ra cac dy bao, cac quyét dinh. Phan lép va cach mo ta cac 16p gidp cho tri
thirc dugc dinh dang va luu trir trong do6

Khi nghién cau mot dbi tuong, hién tuong, ching ta chi c6 thé dya vao mot sd
hitu han cac dic trung cua ching. Noi cach khac, ta chi xem xét biéu dién cua doi
tuong, hién tugng trong mot khdng gian hitu han chiéu, mdi chiéu ang véi mot dic
trung duoc lya chon. Khi do, phan 16p dit liéu tro thanh phan hoach tap dir liéu
thanh céc tap con theo mot tiéu chuan nhan dang duoc.

Nhiém vu phén 16p quan diém duge xem xét voi hai tiép can chinh la:
- Phan 16p cau chira quan diém
- Phan 16p tai liéu chira quan diém.
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Phan 16p cau/tai liéu chtra quan diém co thé duoc phat biéu nhu sau: Cho mot
cAu hay mot tai liéu chira quan diém, hay phéan loai xem céu hay tai liéu d6 thé hién
quan diém mang xu hudng tich cuc(positive) hay tiéu cuc (negative), hoic trung lap
(neutral).

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

Input: Cho mdt tép cac van ban chira cac y kién danh gia vé mot doi twong nao do.
Output: Mdi vin ban duoc chia vao mot 16p theo mirc dd phan cuc (polarity)
vé tiép can ngir nghia nao do (tich cyc, tiéu cuc hay trung 1ap).

Phan 16p tai liéu theo hudng quan diém that su 1a van dé thach thirc va kho
khan trong linh vu xir Iy ngdn ngit d6 chinh 1a ban chat phuc tap caa ngdn ngir cia
con ngudi, dic biét 12 su da nghia va nhap nhang nghia cua ngdn ngit. Su nhap
nhang nay rd rang sé anh hudng dén do chinh xac bo phan 16p cia ching ta mot
muc do nhat dinh. Mot khia canh thach thirc cua van dé nay dudng nhu 13 phan biét
nd véi viéc phan loai chu dé theo truyén théng dé 1a trong khi nhitng chit dé nay
dugc nhan dang boi nhitng tir khoa ding mot minh, quan diém cé thé dién ta mot
cach tinh té hon. Vi du ciu sau: “Lam thé nao dé ai dé cé thé ngoi xem hét bg phim
nay ?”’khong chira ¥ ¢6 nghia duy nhat ma rd rang la nghia tiéu cuc. Theo d6, quan
diém duong nhu doi hoi sy hiéu biét nhiéu hon, tinh té hon

2.7.1 Phan cwc quan diém va mirc d§ phén cuc
- Murc d¢ phan cuc: positive/negative/neutral
- Nhan xét vé san pham, dich vu: Like/ dislike/ So so
- Nhan xét vé phim anh thumbs up/ thumbs down
- Nhan xét vé quan diém chinh tri:like to win/ unlike to win Liberal/conservative

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

e Xac dinh sy phan cyc cia van ban (tai li¢u/cau) chira quan diém: tich

cuc, tiéu cuc hay trung tinh.
VD: Thong qua nhan xét: “This laptop is great”.

e Xac dinh mdt doan thong tin “khach quan™ la tdt hodc xdu =>thach

thire lién quan dén phén tich quan diém.
VD: “The stock prise rose”
e Phan biét gifra cau “chu quan”va “khach quan”
Rating inference (ordinal regression): Sap xép cac quan diém theo nhiéu mirc:

e Sip xép cac danh gia tir theo nhiéu mtrc: VD: 1 sao dén 5 sao. Hay theo
murc do phan cuc: rat thich, thich, binh thuong, khong thich,...

e Khi phan loai vao 3 16p: positive, negative, neutral: neutral dugc coi la
gia tri trung binh gitta positive va negative.

e Nhian “neutral”: mét s dugc str dung nhu 14 16p khach quan(thiéu quan
diém).

e Theo Cabral va Hortacsu, 2006: nhan neutral c6 thé gin negative hon
vi con nguoi cd xu hudng phan itng manh véi nhan xét negative: 40%

so v&i nhan xét neutral 1a 10%.

2.7.2 Nhiém vu ciia bai toan phan 16p quan diém
Bai toan phan lép quan diém duoc biét dén nhu 14 bai toan phan 16p tai ligu
v6i muc tiéu 1a phan loai cé4c tai liéu theo dinh hudng quan diém.

D3 c6 rat nhiéu tiép can khac nhau duoc nghién ctru dé giai quyét cho loai bai
toan nay. Pé thuc hién, vé co ban cd thé chia thanh hai nhiém vu chinh nhu sau:

- Trich cdc déc trung nham khai thac cac thdng tin chi quan diém dé phuc vu
Muc dich phan logi tai liéu theo dinh huong ngir nghia.

- Xay dung mé hinh dé phan lép céc tai liéu.
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2.7.3 XAy dung mé hinh phén 16p dé phan loai tai liéu

Trong phan tich quan diém, xu hudng cta nhitng tir, cum tir truc 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 14 dya trén théng ké hoac dua trén tir
vyng. Vai nhiém vy phan 16p cac tai lidu, da ¢ rat nhiéu cac phuong phap hoc may
thdng ké duoc sir dung cho muyc dich nay, nhu 1a: Naive Bayes, phan loai Maximum
Entropy, hoc may giam sat SVM, cay quyét dinh,...

Thudt toan gom 4 buéc:
Buoc 1: Xac dinh cac n-gram, cdc dac trung duoc loc qua toan bg tap dir liéu.

Buwéc 2: Tinh todn tan sé xudt hién cia cac n-gram tich cuc, tiéu cuc va tinh
trong sé cua cac n-gram.

Buwéc 3: Chon n-gram théa mén ngueéng va c6 trong sé cao ciing nhur logi bé
cac bigram khong co6 y nghia cho viéc phan logi.

Buwéc 4: Tinh todn dé chinh xac cia qua trinh hudn luyén cia bg phan lép
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CHUONG III: CHUONG TRINH THU'C NGHIEM

3.1 DU LIEU THU NGHIEM

Trong dd &n nay, ching tdi sir dung dit liéu tir nhitng bai viét vé danh gia bo
phim gdm 700 nhan xét tich cuc va 700 nhan xét tiéu cuc. Dit liéu nay dugc cung
cap boi tac gia Lillian Lee (http://www.cs.cornell.edu/people/pabo/movie-
review-data/) Cac dit liéu nay da duoc loai bo cac chi s6 danh gia va rit ra thong
tin trong nguyén van tir cac tai liéu géc dinh dang HTML, xir Iy cac dau cham cau

nhu cac muc cua tir vung riéng biét.

Chung téi tap trung vao nhirng dac trung dya trén nhitng tir don <unigram>
va cap 2 tir <bigram>.

3.2 CONG CU SU DUNG
3.2.1 Cong cu sinh SRIML

SRILM I bo cdng cu dé xay dung va ap dung cac md hinh ngdn ngir thong
ké , chi yéu 1a dé st dung trong nhan dang tiéng noéi, gan thé théng ké va phan
khuc, va dich may thong ké. Bo cong cu nay duoc phat trién bai “Phong thi nghiém
va nghién ctu cong nghé giong néi SRI” tir nam 1995, ¢6 thé chay trén nén tang
Linux cling nhu Windows.

SRILM bao gom cac thanh phan sau:

e Mot tap hop cac thu vién C++ gitp cai diat md hinh ngdn ngit, hd tro
cau trc dir liéu va cac chirc ning tién ich nho.

e M0t tap hop cac chuong trinh thuc thi thuc hién nhiém vu xay dung mo
hinh ngon ngi, dao tao va thir nghiém moé hinh ngdn ngir trén dir ligu,
gan thé hodc phan chia van ban, ...

B6 cong cu SRILM c6 rat nhiéu chuong trinh con, dé xay dung mé hinh ngon
ngir ta st dung chuong trinh Ngram
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Chuong trinh Ngram thong ké tan sb xuét hién cua cac cum Ngram. Két qua
cua viéc thong ké duoc ghi lai vao mot tép hoic sir dung ching dé xay dung mo
hinh ngdn ngir. Két qua cua viéc théng ké dugc ghi lai theo dinh dang sau:

ngram —count —ordern -interpolate -text <dataFile> -Im <outputFile>

Trong do:

e order n: thiét lap do6 dai Ion nhat caa cac cum Ngram sé& thong ké bang n. Gia
tri mic dinh néu khong thiét 1ap tham sé nay lan =3

e interpolaten: véi n nhan cac giatrila l, 2, 3, 4,5, 6, 7, 8, hoac 9. Tinh toan
tan s6 cua cac cum Ngram c6 d6 dai 1a n bang cach noi suy tir cac cum
Ngram c6 d6 dai nho hon.

e text<dataFile>: File dir liéu can thong ké tan s6 cac cum Ngram. Tép vin
ban nay co thé chira mdi cau trén mot dong. Ki hiéu két thiic va bat dau dong
méi s& duoc ty dong thém vao néu trong tép dau vao chua co. Cac dong
tréng trong tép nay ciing bi loai bo.

e Im<outputFile>: xay dung md hinh ngdn ngir truy hdi tir cac tan sd vira
thdng ké, sau d6 ghi lai vao tép fileketqua theo dinh dang & trén.

3.2.2 Ngon ngir lap trinh java

Java la mot ngbn ngit lap trinh dang lap trinh hudng dbi twong (OOP). Khéc
vé6i phan 16n ngén ngit lap trinh thong thuong, thay vi bién dich ma ngudn thanh ma
may hoic théng dich ma ngudn khi chay, Java duoc thiét ké dé bién dich ma ngudn
thanh bytecode, bytecode sau do s€ dugc moi trueong thuc thi (runtime environment)
chay. Bang cach nay, Java thuong chay nhanh hon nhitng ngdn ngit 1ap trinh théng
dich khac nhu Python, Perl, PHP,...

Cu phap Java duoc vay muon nhiéu tir C & C++ nhung c6 ¢t phap hudng ddi

tugng don gian hon va it tinh ning xt ly cip thap hon.
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Mot s6 dic diém ndi bat cua java
- May ao java

- Thong dich

- Boc 1ap nén

- Hudng ddi tuong

Pa nhiém, da ludng

3.2.3 Cong cu phan lép dir liéu SVMLight
Bo cong cu phan 16p SVM-light viét trén C dugc phat trién boi Joachims
Thorste véi cac diac diém chinh sau:
Céc tinh nang chinh cia chuong trinh
- Téi vu hoa thuat toan nhanh

- Giai quyét nhanh cac van dé phan loai va hdi quy dbi voi cac két qua

dau ra da bién

- H0 trg cac phuong phap nhan dang mau....
SVM-light bao gom cac thanh phan chinh:

- SVMTlearn: huan luyén mé hinh

- SVMTagger: gan nhan phan 16p

- SVMTeval: danh gia két qua.

- SVMClassicfy: kiém thir két qua
Thuc hién:
Huén luyén mo hinh:

svm-learn [-option] train_file model_file
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e Trong do:
train_file: bao gdm dit liéu huan luyén.
- Tén file cua train_file co thé 1a bat ky.

- Phén mo rong cta phai do nguoi ding ty dit nhung phai gidi han 3 ky
.

model_file: chtra model duoc xy dung dua trén dir liéu hudn luyén cia SVM.

V6i phan 16p vin ban , dir liéu huan luyén 1a céc tai liéu thu thap

Mbi dong 1a thé hién cia mot tai liéu.

Mai dic trung thé hién mot thuat ngir (ttr) trong mot tai licu
- Nhan va mdi dic trung duge cach nhau bai diu cach.

- Pic trung: cip gia tri cua dic trung dugc sap xép theo gia tri sd ting

dan.

Gia tri dic trung str dung: VD:tf-idf (trong sb ciia tin xudt tir).

3.3 Két qua thue nghiém
Cac budc thuc hién

Buwéc 1: sir dung cong cu N-gram dé sinh ra céc file dir liéu chira cac N-gram
cua tai liéu chira quan diém. O day, ching toi str dung uni-gram (1-gram) va Bi-
gram (2-gram).

Buwéc 2: Tu tap dit lidu nay, truée khi duoc sir dung dé huan luyén va kiém
thir can qua mot sb budéc loc bo cac dic trung khong tot.

Budc thir nhat, loc bo céc tir vo nghia (stop word), va cac ky tu dac biét nhu {!
2,0, @ #,¢ )

Budc tiép theo 1 loc bé cac dic trung theo tan sb. Nhimg dic trung c6 tan 6
Xuat hién trong dit liéu huan luyén thip hon mot gia tri nao dé (d6i véi unigram sé
1a nho hon 3 va bigram 14 nhé hon 7) s& bi loai bo. Budc cubi cung duoc thuc hién
sau khi di gan cac trong s6 cho timg dic trung.
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Buwéc 3: Géan nhdn cho mdi N-gram trong tap di lieu huan luyén dé lay
thdng tin phan loai: cac nhan xét chira quan diém tich cuc duoc gan nhdn 1, céc

nhan xét chira quan diém tiéu cuc dwgc gan nhan -1.

Chuong trinh sau khi gan nhan cho cac ciu, phan loai cac tap dit liéu huén
luyén va danh gia sé tién hanh chon cac dic trung la cac tir cho dau vao cua thuat

toan SVM

Pé thyc hién phan 16p tai liéu quan diém, ching t6i chia tap dir liéu thanh
hai tap con 1a tap huan luyén (train) va tap kiém thir (test)
Tap huan luyén gom c6 550 nhan xét tich cuc va 550 nhan xét tiéu cuc.

Tap kiém thir (test) gdm c6 150 nhan xét tich cuc va 150 nhan xét tiéu cuc.

Két qua thyuc hién phan 16p Support Vector Machine véi cac dic trung Uni-

gram va Bigram nhu sau:

Do chinh xac (Precision) 91,38 % 56,49%

Do phan hoi (Recall) 91,54% 58%

Chuong trinh trich dic trung n-gram va tao dir liéu cho phan I6p SVM dé
phan 16p cac binh luan la tich cuc hay tiéu cuc.
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delSpecial Symbol
Get StopWords
Get Pos Data

Get Neg Data
Make ME Data

3. 1: Giao dién chinh cua chuong trinh

~ - . oy A A -. L ’ o "
2 Feature Extractions - Pham Van Son - Lop CT1201 =
| File Data

\data\
ngram 1=427
ngram 2=842

\1-grams:
-1.849068 -0.07433902
-1.916015 -0.05575989
-1.916015 -0.03520021
-1.209866 -0.1714286
-2.995196 -0.04280803
-1.476682 -0.0507583
-2.995196 -0.04727612
-2.040954 2 -0.05046006
-2.694166 : -0.01065789
-2.995196

-99 -0.04683137
-1.652774 -0.03829348
-2.995196 accompanying -0.0521385
-2.995196 accuses -0.04683137
-2.995196 achieves -0.01975089
-2.694166 acted -0.05125847
-2.995196 action -0.0521385
-2.694166 actors -0.04816424

3.2: M¢ file dit liéu dau vao
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File Data

F achieves
" lancelot
" morte
accompanying bagpipes
accuses lancelot
anonymous knights
armor reduced

arthur de

arthur's men

arthur's wife

arthurian films

arthurian legends
arthurian tales
background music
bickering men

bodies smolder

boldly made

bresson begins
bresson employed
bresson films

bresson immediately
bresson screenwriter
bresson strove
bresson's "

3.3: Hién thi dit liéu dung dé chay Get Pos Data

11:1198:1296:1 403:1 526:1 549:1 1002:1 1140:1 1163:1 1374:1 1882:1 1949:1 2065:1 2126:1 2130:1 22
11:1196:1 198:1 274:1 296:1 343:1 930:1 1102:1 1105:1 1106:1 1131:1 1134:1 1137:1 1212:1 1349:1 137
11:1318:1 392:1 521:1 537:1 549:1 591:1 1032:1 1039:1 1102:1 1131:1 1137:1 1212:1 1318:1 1319:1 134!
11:1280:1 514:1 680:1 995:1 1027:1 1540:1 1640:1 1974:1 2285:1 2454:1 2643:1 3031:1 3356:1 3633:1 3!
11:139:1963:1993:1 1142:1 1161:1 1163:1 1249:1 1250:1 1363:1 1426:1 1481:1 1593:1 1817:1 1839:1 1

1220:1 329:1 544:1 732:1 740:1 931:1 1153:1 1397:1 1414:1 1576:1 1836:1 1897:1 2128:1 2273:1 2301:1

11:1265:1286:1318:1 366:1 549:1 604:1 624:1 722:1 966:1 1159:1 1173:1 1411:1 1753:1 1821:1 19781

11:1137:1 198:1 482:1 596:1 1949:1 2022:1 2029:1 2356:1 2425:1 2728:1 2800:1 3211:1 3734:1 4489:1 4
11:1120:1198:1 361:1 413:1 1102:1 1131:1 1212:1 1479:1 1538:1 1540:1 1677:1 1698:1 1741:1 1960:1 2
11:11106:1 1692:1 1694:1 1884:1 1978:1 1981:1 2142:1 2289:1 2596:1 3688:1 3696:1 3699:1 3772:1 383
11:1985:1 1020:1 1134:1 1596:1 1605:1 1606:1 1810:1 1836:1 1907:1 1961:1 2305:1 2643:1 2762:1 2804:
11:1198:1274:1 341:1 973:1 1013:1 1102:1 1131:1 1134:1 1310:1 1321:1 1456:1 1732:1 1894:1 1978:1 22
11:1274:1931:1 1065:1 1067:1 1108:1 1140:1 1141:1 1214:1 1249:1 1303:1 1388:1 1397:1 1521:1 1522:1
113:1198:1 1280:1 1801:1 2461:1 2642:1 2795:1 3116:1 3642:1 3839:1 4464:1 4839:1 5045:1 5153:1 5194
11:1315:1 412:1 935:1 938:1 939:1 1155:1 1357:1 1637:1 1692:1 1694:1 1715:1 1855:1 1894:1 1912:1 203
1537:11106:1 1137:1 1303:1 1379:1 1827:1 2199:1 2596:1 2643:1 2994:1 3045:1 3214:1 3255:1 3339:1 33
130:1273:1280:1478:1537:1611:1638:1665:1872:1 1106:1 1134:1 1186:1 1407:1 1441:1 1480:1 1741:
1198:1552:1972:1 1013:1 1131:1 1137:1 1283:1 1719:1 2025:1 3267:1 4523:1 4621:1 5021:1 5076:1 5873
11:1198:1274:1 326:1 484:1 649:1 729:1 777:1 963:1 1108:1 1163:1 1171:1 1814:1 1973:1 1974:1 1978:1
11:1498:1 1526:1 1838:1 1894:1 1906:1 1951:1 2416:1 2985:1 3527:1 4471:1 4696:1 5032:1 5105:1 5154:
11:1198:1701:1718:1 963:1 995:1 1000:1 1067:1 1106:1 1140:1 1141:1 1160:1 1165:1 1170:1 1253:1 162

<[] » L]

3.4: Dit liéu cho phén l6p SVM
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11:1366:1515:1 519:1 995:1 1106:1 1141:1 1241:1 1260:1 1288:1 1396:1 1530:1 1882:1 1888:1 2016:1 23 |
1326:1455:1467:1537:1 1102:1 1131:1 1134:1 1263:1 1694:1 1770:1 1931:1 1932:1 2063:1 2965:1 3270:| v |




T =y
Administrator: C:\Windows\system32\cmd.exe = = m‘ﬂ_hj

D:\sum_light>sum_learn examplel/bSUMIrain.txt examplel/model

Scanning examples...done

Reading examples into memory...100..200..300..400..500. .600..700. .800. .904. .10608
..1108. .0K. {1188 examples read)

Setting default regularization parameter C=0.0105

.................... 341 iterations)
Optimization nished {1 misclassified, maxdiff=0.808097).
Runtime in cpu—seconds: @.45

Numbher of SU: 1684 d(including 464 at upper hound>

L1 loss: loss=156.88702

Norm of weight vector: wi=2.69524

Norm of longest example vector: ixi=19.087878

Estimated UCdim of classifier: UCdim<=2645.20714

Computing XifAlpha—-estimates...done

Runtime for XiAlpha—-estimates in cpu—seconds: 0.080

RiAlpha—estimate of the error: errori=922.089%Z (rho=1.00,depth=6>
RiAlpha—-estimate of the recall: recall=>7.64%~ (rho=1.00.depth=08>
RiAlpha—estimate of the precision: precision=>7.68%Z (rho=1.008.depth=8>
fliNumber of kernel evaluations: 32952

Writing model file...done

BID :\sum_light>sum_classify examplel/hSUMTest.txt examplel/model examplel/predicti
ons

Reading model...OK. (1884 support vectors read)

Classifying test examples..108..2008..3808. .done

Runtime C(without I0> in cpu—seconds: 8.68

Accuracy on test set: 56.67«% (178 correct, 130 incorrect, 308 totald
Precision/recall on test set: 56.49%/58.088x

D:\sum_light?_

m

3.5: Hinh anh khi chay Lénh SVM trong méi truong DOS
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KET LUAN

Luan van hudng téi muc tiéu phan 16p dir liéu dat @6 chinh xac cao, tuy da
xem xét duoc tat ca cadc muyc tiéu nhu trong phan gigi thiéu nhung do thoi gian c6
han, nén mot sé van dé van chua hoan chinh. Tuy nhién, luan vin ciing dat duoc
mot s6 két qua: .

Nghién ctru va trinh bay co s& cua ly thuyét ciia phuong phap hoc may.
Trinh bay phuong phap SVM. Pay 1a mét phuong phap phan 16p hi¢u qua
dugc nghién ciu nhiéu nhat trong thoi gian qua.
Phan tich nhitng giai phap cho phép mé rong va cai tién dé nang cao hiéu
qua tng dung cua SVM:
e Cai dat dugc mot sé cong cu gitip d& cho viéc xay dung mé hinh ngén ngi
nhu: chuan hoa vin ban, tach tir bang ngon ngir Java.
e (Cai dit duoc chuong trinh dé trich dic trung va tao dit liéu cho phan I6p
SVM.

e Tim kiém va st dung bo dix liéu phan 16p tai liéu chira quan diém.
e Cai dat va chay thanh cong bé ma nguén mé Srilm trén méi trudong Linux

e Sirdung bo cong cu ma nguon ma SRILM dé xay dung mé hinh ngén ngi
cho dit liéu dau vao.
Do thoi gian ¢6 han, nén hién tai luan van mai chi nghién ctru duoc trich dac
trung n-gram tir cac binh luan va st dung phan 16p SVM dé phan I6p cac binh luan
la tich cuc hay tiéu cyc. Trong thoi gian tai, t6i sé tiép tuc nghién ctru trich cac dic

trung khac cho bai todn ndy va cic phuong phap phan 16p thdng ké khac.
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