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LOI CAM ON

Em xin gui 10i cam on chan thanh va biét on sau sic toi Thac si
Nguyén Thi Xuan Huong (Trudng Dai hoc Dan 1ap Hai Phong) da chi bao
va huéng dan tan tinh cho em trong sudt qua trinh tim hiéu va thuc hién
khoa luan nay.

Em xin giri 161 cam on chan thanh va biét on siu sac tdi cac thay, co
da day dd em trong sudt qua trinh hoc tap tai truong Pai hoc Dan Iap Hai
Phong ciing nhu nhitng giup d&, nhitng dong vién trong suét qua trinh lam
khoa luan.

Va con xin gui o1 cam on va biét on vo han t6i bd, me, nhitng nguoi
than yéu cua da nudi nang, day dd va lubn l1a chd dua tinh than cho con
trong cudc sdng ciing nhu trong hoc tap.

Mic du em di c6 gang hoan thanh luan van trong pham vi va kha
ning cho phép nhung chic chin s& khéng tranh khoi nhitng thiéu sét. Em
kinh mong nhan duwoc sy cam théng va tan tinh chi bao, gop y cua quy

Thay C6 va cac ban.

Em xin chan thanh cam on!

Hai Phong, ngay.....thang.....nam.......

Sinh vién

Pham Thj Ha



MO AU

Ngay nay, véi su phat trién manh m& cua Internet, céc hinh thirc két
ndi va chia sé thong tin trong cong déng mang ngdy cang phat trién da thu
hat mot luong 16n ngudi dung tham gia. Thong qua d6 ho trao doi, chia sé
thong tin, thao luan cac van dé va sé thich ciing quan tAm. Mot s6 mang x4
héi pho bién trén thé gidi nhu: Facebook, Twitter va & Viét Nam nhu: Zing,
Go.vn c6 s6 luong ngudi tham gia ngdy cang dong dao. Mot sb cac hinh
thirc thé hién khéc ciing rat phét trién nhu cic phan hdi trén cc dién dan,

cac trang dich vu va céc trang tin ttc,. . .

Cac thong tin duoc chia sé va thao luan thong qua mang xa hoi thude
rat nhiéu chu d& trong cac linh vuc kinh té, chinh tri, x4 hoi. Tir d6 hinh
thanh nén cdc ludng thong tin chi dao (thé hién nhu xu huéng cua quan
diém) cua cong dong doi voi viéc danh gid mot van dé, hay mot san pham,
dich vu nao d6. Cac quan diém, xu hudng nay sé cé tac dong manh mé dén

dinh hudng, quan diém cua nguoi ding Khac.

Viéc nghién ctru cac phuong phap hoc may cho bai toan phan lop
quan diém di va dang thu hat duoc mét luong 16n cac nghién ciu cua cac
nha khoa hoc trong linh vuc xu ly ngén ngir tw nhién va khai pha di li¢u.
Cac két qua caa né duoc nghién cau trong linh vuc niy da c6 nhiéu tng
dung trén thuc té nhu: cac hé thdng lay y kién phan hdi khach hang, cac
nhan xét, danh gia duoc tich hop trong cac hé théng phan héi truc tuyén,...
Chinh vi Iy do d6, em da chon dé tai “Tim hiéu vé Maximum Entropy

cho bai toan phan Iép quan diém” cho khoa luan tét nghiép caa minh.

Noi dung cua khoa luan dugc té chirc thanh ba chuong nhu sau:



Chuong 1: Trinh bay bai todn phan Iép quan diém, nhiém vu cua bai

toan phan lép quan diém.

Chuwong 2: Trinh bay vé mé hinh va thuat toan Entropy cuc dai cho

bai todn phan I6p quan diém.

Chuwong 3: Trinh bay nhitng két qua danh gia thir nghiém cua khoa

luan &p dung cho bai toan phan I6p quan diém.

Cubi cing 1a phan két luan.



Chwong 1: BAI TOAN PHAN LOP QUAN PIEM

1.1 NHU CAU VE THONG TIN QUAN PIEM VA NHAN XET

Nhitng théng tin nhan xét da luén ludn 1a mot phan quan trong trong
viéc cung cip thong tin cho qua trinh ra quyét dinh ctia hau hét ching ta.
Trude khi Internet trd 1én phd bién, ching ta thuong lay nhirng thdng tin
nay tir ban be, ngudi than hay cac chuyén gia tu van tiéu ding vé san pham
dich vu quan tam. Véi su bung nd cua Internet va Web d3 gitp cho chung
ta c¢6 thé d& dang tiép can cac y kién va kinh nghiém cua nhiing ngudoi khac
ma khong nhat thiét phai 1a nhimg ngudi quen biét c4 nhan, khong phai 1a
cac nha phé binh chuyén nghiép néi tiéng, nhitng ngudi ma chung ta chua
bao gio nghe nodi téi trong khong gian rong I6n. Va nguoc lai, ngay cang
nhiéu va nhiéu hon nita nhitng nguoi sin sang cung cap cac y kién cia

minh cho nhitng nguoi khac qua Internet.
Theo Khao sat Kelsey group va Horrigan, 2008:

° 81% nguoi dung Internet (60% nguoi My) nghién ctru truc

tuyén vé mot san pham it nhat mot 1an.

° 20% (15% cuia tat ca cac ngudi M) thuc hién trong 1 ngay.

®  73% va 87% ngudi dung bi anh huong dang ké dén viéc mua
hang.

®  Nguoi tiéu ding sin sang tra tir 20% dén 99% maot muc duoc
danh gia 5 sao ( 32 % véi muc 4 sao).

. 18% cua cong dan truc tuyén cao cap c¢6 mot binh luan truc
tuyén vé san pham hay dich vu.

Véi su bung nd cac dich vu web: blog, dién dan thao luan, peer-to-

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



Théng ké cia FaceBook:

. C6 hon 500 triéu nguoi dung ¢ trang thai hoat dong (active),
mdi ngudi ¢d trung binh 130 ban (friends), trao d6i qua lai trén 900 triéu

d6i tuong .
Twitter (5/2011): ¢6 hon 200 triéu nguoi dung

o Mot ngay c6: hon 300 nghin tai khoan mai, trung binh hon

190 triéu tin nhan, xt Iy trung binh khoang 1.6 ty cau hoi.
Theo wée tinh cua Technorati méi ngay cé:
° 75.000 blog méi duoc tao ra.
® 1,2 triéu bai viét.

O Viét Nam cac mang x& hoi: zing.vn, go.vn... thu hut duoc dong

dao nguoi dung tham gia.

Tai day mot lugng dong dao nguoi dung gia ting chua tung cd va co
quyén chia sé kinh nghiém va y kién cua riéng ho vé bat ky san pham hoic
dich vu la tich cyc hay tiéu cyuc. Khi cac cong ty 16n dang ngay cang nhan
ra nhiing tiéng ndi caa nguoi tiéu dung c6 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 cua ho... Cong ty cd thé dap ung vai nhitng hiéu biét ciia nguoi
tiéu ding ma ho tao ra théng qua diéu khién phuong tién truyén théng xa
hoi va phan tich cac thong diép maketing ctua ho, dinh vi thuong hiéu, phat
trién san pham va céac hoat déng phu hop khéc.

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

pham doi hoi can phai c6 cong nghé mai.



Cac nha tiép thi ludn ludn can gidm sat cac phuong tién truyén thong
cho théng tin lién quan dén thuong hiéu caa minh cho du d6 1a dbi véi céac
hoat dong quan hé céng chung, vi pham gian lan hoac tinh bao canh tranh.
Nhung phan manh cac phuong tién truyén thdng va thay doi hanh vi cua
nguoi tiéu dung di loai trir cac phuong phap gidam sat truyén théng.
Technorati wéc tinh rang 75.000 blog méi dugc tao ra méi ngay, cing Véi
1.2 triéu bai viét mdi ngay, trong d6 co nhiéu y kién ngudi tiéu ding thao
luan vé san pham va dich vu.

Vi vay, khong chi ¢6 ¢4 nhan ma céc cong ty, céc to chirc déu quan
tam dén mot hé thdng c6 kha nang tu dong phan tich quan diém ctua nguoi
tiéu dung.

1.2  BAI TOAN PHAN LOP QUAN PIEM
Bai toan phan 16p quan diém duoc xem xét voi hai tiép can chinh 1a:
- Phan 16p c4u chira quan diém.

- Phan 16p tai liéu chira quan diém.

Phén 16p cau/tai liéu chira quan diém c6 thé dugc phat biéu nhu sau:
Cho mét cdu hay mét tdi liéu chiva quan diém, héy phdn loai xem cdu hay
tai liéu d6 thé hién quan diém mang xu huéng tich cuc (positive) hay tiéu

cuc (negative), hodc trung ldp (neutral).

Theo Bo Pang va Lillian Lee(2002) phan 16p cau/tai liéu chi quan
diém khong c6 su nhan biét ctia mdi tir/ cum tur chi quan diém. Ho str dung
hoc méy c6 gidam sat dé phan loai nhimg nhan xét vé phim anh. Khong can
phai phan 16p cac tir hay cum tir chi quan diém, ho rat ra nhiing dic diém
khac nhau ctia cac quan diém va sir dung thuat toan Naive Bayes (NB),
Maximum Entropy (ME) va Support Vector Machine (SVM) dé phan 16p
quan diém. Phuong phap nay dat do chinh xéc tir 78,7% dén 82,9%.



Input: Cho mét tap céc van ban chia céc ¥ kién dénh gia vé mot doi

tuong nao do.

Output: Mdi vin ban duoc chia vao mot 16p theo mire d6 phan cuc

(polarity) theo dinh hudng ngir nghia (tich cuc, tiéu cuc hay trung lap).

Phan Iop tai liéu theo dinh huéng quan diém that sy 12 van dé thach
thire va khé khan trong linh vy xr Iy ngdn ngit. 6 chinh 1a ban chat phic
tap caa ngodn ngir cia con nguoi, dic biét 1a su da nghia va nhap nhang
nghia ctiia ngdn ngit. Su nhap nhang nay rd rang sé anh huong dén do chinh
x&c bo phan 16p cua ching ta mot mic do nhat dinh. Mot khia canh théach
thirc cia van dé nay duong nhu 1a phan biét né véi viéc phan loai chi dé
theo truyén théng dé 1a trong khi nhitng chi & nay dwoc nhan dang boi
nhitng tir khoa dang mot minh, quan diém c6 thé dién ta mot cach tinh té
hon. Vi du cau sau: “Lam thé nao dé ai d6 c6 thé ngoi xem hét bo phim
nay?” khong chtra y c6 nghia duy nhat ma rd rang 1 nghia tiéu cuc. Theo
d6, quan diém duong nhu doi hoi sy hiéu biét nhiéu hon, tinh té hon.

1.3 NHIEM VU CUA BAI TOAN PHAN LOP QUAN PIEM

Bai toan phan 16p quan diém duogc biét dén nhu 14 bai toan phan 16p

tai liéu véi muc tiéu 1a phan loai céc tai liu theo dinh huéng quan diém.

D3 c6 rat nhiéu tiép can khac nhau duoc nghién cau dé giai quyét
cho loai bai toan nay. Dé thuc hién, vé co ban cd thé chia thanh hai nhiém

vu chinh nhu sau:

> Trich cac dic trung nham khai thac cac thong tin chi quan
diém phuc vu muc dich phan loai tai liéu theo dinh huéng ngir

nghia.

> Xay duyng mé hinh dé phan 16p céc ti licu.



1.3.1. Trich cac dac trung

Trich nhitng tir, cum tir chi quan diém 1a nhimg tir ngit dugc sir dung
dé dién ta cam xuc, ¥ kién nguoi viét; nhitng quan diém chi quan d6 dwa
trén nhimg van dé ma anh ta hay c6 ta dang tranh luan. Viéc rat ra nhiing
tir, cum tir chi quan diém 13 giai doan dau tién trong hé théng danh gia quan
diém, vi nhitng tlr, cum tir ndy 1a nhimg chia khoa cho cong viéc nhan biét

va phan loai tai li€u sau do.

Ung dung dya trén hé thong danh gia quan diém hién nay tap trung
vao cac tu chi ndi dung cau: danh tu, dong tur, tinh tir va pho tu. Phan 1én
cong viée str dung tir loai dé rat ching ra. Viéc gan nhén tir loai cling dugc
str dung trong cong viéc nay, diéu nay c6 thé giap cho viéc nhan biét xu
huéng quan diém trong giai doan tiép theo. Nhitng ki thuat phan tich ngon
ngir tu nhién khac nhu xo6a: stopwords, stemming ciing dugc st dung
trong giai doan tién xir ly dé rat ra tir, cum tir chi quan diém.

1.3.2 Xdy dung mé hinh phdn 16p dé phan loai tai liéu

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

Vi nhiém vu phan 16p céc tai liéu da co rat nhiéu cac phuong phap
hoc may thong ké duoc sir dung cho muc dich nay, nhu 1a: Naive Bayes,
phan loai maximum Entropy, may vector tua SVM, cay quyét dinh...

Thuat todn gom cac budc sau:

Thugt toan gém 4 buwéc:



> Budc 1: Xac dinh cac n-gram: cac dac trung duogc loc qua toan
bo tap di licu.
> Budc 2: Tinh toan tan s6 xuit hién cua céc n-gram tich cuc,

tiéu cyuc va tinh trong sb cia cac n-gram.

> Bude 3: Chon n-gram thoa méan ngudng va co trong sd cao
cling nhu loai bé cac n-gram khong c6 y nghia cho viéc phan loai.

>  Budc 4: Tinh toan do chinh x4c cta qua trinh huén luyén cia
bd phan 16p.
Trong do:

- Xeét trong mQt van ban, Ngram la mot cum tu gém nhiéu tir
lién tiép cung xuét hién trong van ban d6. Va do d6 Bigram 1a mot cum tir
gdm 2 tir lién tiép cung xuat hién trong vin ban d6. Néu d6 dai tinh theo tir
ctia mdt van ban 1a L thi s6 N-gram dugc sinh ra 1a :

L+(L—N+1)
2

Nhu vay, N cang nho thi sé lugng N-gram sinh ra cang 16n.

— Xay dung cac dac trung: st dung mo hinh ngén ngr N-gram
dé xay dung cac ménh dé thdng tin ngit canh, tir d6 xay dung cac dic trung
trudce khi dua vao huan luyén mé hinh.

Co duogc tap hop cac N-gram, ta tién hanh xay dung cadc ménh dé
thong tin ngit canh. Ménh d& mé ta théng tin ngit canh 1a mot ménh dé chi
ra van ban hién tai chira mét N-gram nao do. Vi du,

[document has i_love_it]
Theo cach ma nguyén 1y Entropy di cung cdp dé xay dung dic

trung: mot dac trung 1a su két hop gitta ménh dé mo ta thong tin ngir canh



va nhan cua I6p tuong Gng véi van ban. Vi du, véi y la 16p “int”

(interesting) ta c6 mot dac trung nhu sau:

l If y=int and document_has_i_love_it

fdocument_ has _i _ love _it, int(X, y) - O

Pic trung ndy sé& ¢6 gia tri ding néu van ban hién tai chtra cum tir I

love it” va n6 dugc gan nhan “int”,

Can cha y rang, sé lugng cac ménh dé théng tin ngit canh sinh ra
nhé hon sé luong cac N-gram(vi ¢6 nhitng N-gram tring nhau ciing xuét

hién trong mot van ban) va ciing khong bang sb lugng cac dac trung.
- Lwa chon dac trung
) Chién lwgc loai bé stop-word

Ban chat caa cac ngdn ngir tu nhién 1a ludn cd cac cau, tir xuat hien
nhiéu nhung khéng mang nhiéu ¥ nghia dé phan loai. Trong tiéng Anh goi
d6 1a stop-word. Stop-word khong nhiing du thira, khi két hop véi cac tir
khac dé xay dyng dic trung ching con gay ra hién tuong overfitting. Qua
thir nghiém trén mot bo phan 16p van ban trén tiéng Anh, sau khi loc stop-
word do chinh xac huan luyén(trainning accuracy) ting 1én dang ké. Vi vay

loai bo stop-word Ia rat can thiét.

Vay lam thé nao dé loai bo stop-word. Khoa luan nay nghién ctu
mot phuong phap kha hiéu qua, dé 1a sau khi sinh N-gram, va loai bo theo

quy tic:

P Loai bo cac n-gram la stop-word: diéu ndy co loi Véi

cac ngbn ngir ma don vi nhé nhat khéng phai 1a tir hon 1a cau. Vi du,

(1352

cau “he is in Hanoi” sinh ra 2-gram “is_in” chua 2 stop-word 1a “is” va

[13P9-2)

m.



i)  Dat nguong
Thuc té cho thay, c6 nhitng ménh dé thong tin ngir canh xuat hién
nhiéu lan trong mot vin ban va nhitng ménh dé théng tin ngit canh xuét

hién rat it 1an. Vi du trong cau “Oil Prices are Escalating ”:
[document has Oil Prices are]

Dé loai bo nhitng ménh dé thdng tin ngir canh khdng cd nhiéu y
nghia nay, chién lugc loc dat ngudng chi don gian dat ngudng cho sy xuat
hién ciia mot ménh dé théng tin ngit canh trong toan bo tap ménh dé thong
tin ngir canh: néu sb lan xuat hién nam ngoai mot khoang nao do thi bi loai
bo.

- Huén luyén mé hinh

Sau khi di x4y dung duoc tap cac dic trung ta tién hanh huan luyén
md hinh. O budc nay chinh 13 lic 4p dung cac thuat toan uéce lugng tham
sb dé tim ra tap trong sé6 A(mdi Mot dic trung f; s& dugc gan mot trong sd
Ai). Mot van ban méi cd mét tap cac dic trung, chinh tap trong sb s& quyét
dinh mac d6 quan trong cua cac dic trung va chung anh huong truc tiép
dén qua trinh phan 16p cho van ban méi, tir d6 dy doan mét cach chinh xéc

I6p cho van ban do.

Trong qué trinh huan luyén mé hinh, chling ta can tién hanh danh gia
d6 chinh xéac cua bo phan 16p. Noi cach khac, trong qua trinh nay can danh
gia kha nang doan nhan cua mé hinh théng qua dé chinh xac(accuracy) cua

qua trinh huan luyén.



Chuong 2: MO HINH ENTROPY CUC PAI

2.1 GIOI THIEU

M6 hinh Entropy cuc dai 1a mé hinh dwa trén xac suat c6 diéu kién
cho phép tich hop céac thudc tinh da dang tir dit liéu mau nham hd tro qua
trinh phan 16p.

Tu tudng chu dao cta nguyén ly Entropy cuc dai rat don gian: ta
phai xac dinh mét phan phdi mé hinh sao cho phan phdi d6 tuan theo moi
gia thiét da quan sat tir thuc nghiém, ngoai ra khong cho thém bat ki gia
thiét nao khac. Piéu ndy c6 nghia la phan phbi md hinh phai thoa mén cac
rang budc quan sét tir thuc nghiém va phai gan nhat vai phan phoi déu.

Entropy la d6 do vé tinh dong déu hay tinh khong chac chan cia mot
phan phdi xac suat. Mot phan phdi xéac suat co Entropy cang cao thi phan
phdi ciia n6 cang déu. Po do Entropy diéu kién ciia mot phan phoi xac suat
trén mot chudi céc trang thai véi diéu kién biét tir mot chudi di liéu quan

sat duoc tinh nhu sau:

H(p) = -Xxy D (X)p(y/x)logp(y/x)
2.2 XAY DUNG MO HINH

Xem xét bai toan phan lop, vai Y la tap cac 16p, X la tap cac thong
tin ngir canh, 1a nhitng théng tin quan trong can cho viéc phan I6p vin ban

vao 16p Y mot cach chinh xac.

Nhiém vu trong bai toan phan 16p 1a xay dung mot mé hinh thong ké
ma dy doan chinh xac 16p cta vin ban bat ki. M6 hinh nhu vay chinh 1a
phuong phap udc lugng xac suat co diéu kién p(y | x).

M6 hinh Entropy cuc dai cung cip mdt phuong phap don gian dé
wdc luong xéac suat co diéu kién p(y | x) thdng qua viéc théng ké céc thuoce

tinh quan trong quan sat duoc tir tap dit liéu huan luyén.



2.2.1 Tap dir liéu hudn luyén
Pé 1am bai toan phan 16p trudc tién phai xay dung tap di liéu huan
luyén T = {(X1, Y1), ..., (Xn, Yn )} trong d6 {Xy, ..., Xn} la tap cac théng tin

ngt canh da dugc gan nhan tuong tng la tap cac 16p {ys, ..., Yn }-

Véi mot cap (i, Vi), phan phdi xéac suat thuc nghiém cua nd dugc
tinh bai:

~ 1 A 1A A 104 ) A ~ i A X
p(x;,y;) = ~ 80 lan xuat hién cua (xi, yi) trong tap dir liéu mau

Thong thuong thi mdi cip(x;, yi) khong thé khdng xuat hién trong tap

mMAu ma no s& xuat hién it nhat mot 1an.
2.2.2 Nhing thong ké, ddc trung va rang bugc

Muc dich cua chung ta 13 xay dung mét mé hinh thong ké cta bai
toan ma né phat sinh xac sut p(X, y) miu huin luyén. Khéi kién trac cua
mo hinh nay s& 1a mot tap cac thong ké ctia mau huan luyén. Vi du khi xét
bai toan phan loai bo phim. Bd phim duoc xép vao mdt trong ba loai: good,
not good, normal. Quan sat tir tap dir liéu mau 1a 74 cau nhan xét da dugc
gan nhan, ta c6 nhan xét nhu sau: néu nhan xét c6 tir “failure” thi xac suit

nhan xét d6 thudc loai “not good” 1a 80%. DAy chinh 1a mot thong keé.
Pé biéu dién sy kién d6 ching ta c6 thé sir dung ham dé biéu dién nhu sau:

If y = “failure”

1
f(x, Y)={O

Gia tri ky vong cua f lién quan tsi phan phdi thuc nghiém p(X, )
chinh 1a thong ké ma chung ta da nhac téi. Chung ta biéu dién gia tri ky vong

nay bai:

E() =Y P06 F00Y) v moi cap (v y) ()



Ching ta c6 thé biéu dién bat ky théng ké nao caa mau huan luyén
nhu gia tri ky vong cua ham nhi phan(f) thich hop. Chdng ta goi ham do la
ham dic trung hay dic trung. (Nhu vay véi cac phan phdi xac suit, ching ta
s& dung ky hiéu va st dung ham f(x, y) dé biéu dién gié tri cua f voi mdi cap
(X, y) riéng biét cting nhu toan bo ham f)

Khi ching ta tim hiéu vé thdng ké s& thay sy hitu ich ctia n6, ching ta
c6 thé thay duoc tam quan trong cua nd bang cach 1am cho nhitng gi ¢6 trong
mé hinh cta chling ta phil hop véi né. Ching ta 1am diéu nay bang cac rang
budc cac gia tri ky vong ma moé hinh an dinh cho cac ham dic trung (f)
tuong tng. Gia tri ky vong cua f quan hé véi xac suat mé hinh p(y|x) nhu

sau.

Z p y | X ( ) voi moi cap (x,Y) (2)

Trong d6: p(x) 1a phan phéi thuc nghiém cua x trong mau huan luyén.
Chung ta rang budc gia tri ky vong nay bang vai gia tri ky vong cua f trong

mau huan luyén:

E(f)=E(f) 3)

Tir (1), (2) va (3) ta c6:
Dy POOPYIX).F(Y) =D (X Y).T(X,Y)

Chung ta goi (3) 1a phuong trinh rang budc hay don gian la rang bugc.
Bang cach thu hep su chl y toi nhitng xac suat mé hinh p(y|x), nhu trong
cong thirc (3), chang ta loai trir cac mo hinh dugc xem xét ma no khong thich
hop véi mau huan luyén dua vao cach théng thuong ma output cua bai toan

s€ dua ra dac trung f.

TOm lai, chung ta c¢6 duoc gia tri trung binh cho cac théng ké tuong

g véi cé&c hién tuong ton tai trong dir lieu mau, E(f), va ciing 1a gia tri



trung binh yéu cau ma mé hinh caa bai toan dwa ra cac hién tugng d6 (E(f) =
E(f).

Can phan biét rd rang 2 khai niém vé dic trung va rang budc: mot dic
trung 1a mot ham nhan gia tri nhi phan cua cap (X, y); mot rang budc la mot
phuong trinh gitra gié tri Ky vong cua ham dac trung trong mo hinh va gia tri
ky vong cua no trong dit liéu huan luyén.

2.2.3 Nguyén ly Entropy cwc dai

Gia thiét rang chang ta ¢6 n ham dic trung fi, nd quyét dinh nhiing
théng ké ma ching ta cam thay 1a quan trong trong qua trinh mé hinh hoéa.
Chung ta muén mo hinh ciia chung ta phu hop v&i nhiing théng ké dé. Vi
vay, chung ta s& mudn p hop 1é trong tap con C cua P duoc dinh nghia béi:

C={p€P|EWf)=E®F) fori€{l, 2, .,n}} 4)

Trong sd cac md hinh p € C, triét 1y cuc dai Entropy yéu cau rang
chung ta lya chon phan phdi ma ngang bang nhau nhat. Nhung hién tai
chung ta d6i dién voi cau hoi rang: ngang bang nhau & ddy c6 nghia 1a gi?

Trong pham vi toan hoc ngang bang nhau ctia phan phéi ¢ diéu kién

p(y[x) duge cung cip bai Entropy c6 diéu kién:
H(p)=-2_, , P(X)-p(y|x).log(p(y|x)) (5)

Entropy 1a bi chidn duéi béi 0, Entropy cia md hinh khong c6 su
khong chic chan ndo, va chin trén boi log|Y|, Entropy ctia phan phdi ngang
bang nhau trén toan bo cac gia trj c6 thé |Y]| cua y. Véi dinh nghia nay, ching

ta d4 sin sang dé biéu dién nguyén 1y cta cuc dai Entropy:

Pé lya chon mé hinh tir mot tap C cac phan phéi x4c suat duoc chép

nhan, Iya chon mé hinh p € C véi cuc dai Entropy H(p):

p*=argmax H(p) véi p €C (6)



Diéu d6 thé hién réng p* ludn ludn xac dinh; vi vay, luén luén ton tai
mot md hinh duy nhit p~ véi cuc dai Entropy trong bat ky tap rang budc C
nao.
2.2.4 Dang tham sé

Tir nguyén ly Entropy cuc dai ta c6 thé phat biéu lai rang: tu tudng
chu dao cua Entropy cuc dai 1a ta phai xdy dung duge mot phan phdi thoa
min cac rang budc va gan nhét v4i phan phdi déu. Van dé dit ra ¢ day la
lam thé nao dé ta toi uu duoc cac rang budc, trc tim ra dugc p* €C lam cuc
dai H ( p). Trong nhiing trudng hop don gian, chung ta dé dang tim ra mo
hinh phu hop bing cac phuong phép giai tich. Tuy nhién trong thuc té, s6
cac rang budc 1a rat 16n va chong chéo nhau. Vi vay, chung ta s& giai bai

toan nay theo mot hudng tiép can khac.

V&i mdi mot dic trung f;, ta dua vao mot tham s6 X;1a mét thira sb

nhan Lagrange. Ham Lagrange A( p, ) dugc dinh nghia nhu sau:

A(p,A) = H(p)+z;°i(E(fi)_ E(f)

Theo ly thuyét thira s6 Lagrange, phan phéi xéac suat p(y | x) 1am cuc
dai d6 do Entropy H (p) va thoa mén tap rang budc C thi ciing lam cuc dai
ham A( p, A) trén khong gian phan phdi xac xuét P. Goi P4 1a mé hinh lam
cuc dai ham Lagrange A( p, 1), va ¥(L) la gia tri cuc dai.

P, =argmax A(p,4) Vvoip €P
Y1) = A(p, )

Ta goi ¥(1) 1a ham d6i ngau (dual function). Cac ham pi, ¥(L) da

duoc tinh toan, ching co6 cong thirc nhu sau:

1
Z,(x)

Py [x)=( exp(D, A i (x,)))



() ==Y B(x).logZ,(x)+ > A4E(f)

Trong d6 Z,(x) 1a hang sd chuan hoa duoc quyét dinh boi yéu cau

2yP(y[x) = 1 cho toan bo x:
Z,0=Y exp(}, 4 fi(x.y))

Cudi cuing thay cho viéc phai tim phan phéi thoa man tap rang budc
I6n va phic tap 1am cuc dai d6 do Entropy, ta dua vé bai toan chi can tim

tap tham s6 A* 1am cuc dai ham doi ngau (L) khdng con rang budc.

Két qua nay c6 mot ¥ nghia quan trong. Khi d6, bat ki mot thuat toan
tim cuc dai A* cho ham Y(A) 0 thé sir dung dé tim ra phan phdi cuc dai * p
cua H ( p) thoa méan * p €C.
2.2.5 Mobi quan hé véi cuwe dai Likelihood

Log-likelihood L;(p) caa phan phoi thuc nghiém p nhu dugc du doin

trudc bai Xac suat mod hinh p duoc dinh nghia nhu sau:

L (p)=log[ [ p(y[x™" =} B(xy).logp(y|x)

Dé& dang c6 thé kiém tra duoc rang ham déi ngau y(4) cua phan trudc

chinh 1a log-likelihood ham s6 mil ctia Xac suat mé hinh p;:

¥(4) = L;(p,)

Véi cach giai thich nay, két qua caa phan trude cd thé duoc viét lai nhu sau:
MG hinh p* € C Véi cuc dai Entropy la mé hinh trong dé ho tham sé p,(y|x)
ma né cure dai likelihood ciia X&c sudt mau hudn luyén p.

Két qua nay giup 1am ting thém tinh dtng din cho nguyén Iy cuc dai
Entropy: khi quan niém viéc lya chon xac suat mo hinh p* trén co s& cuc

dai Entropy la khong du strc thuyét phuc, diéu xay ra véi cling mot Xac suat



p* 12 mot md hinh ma no, trong sb toan bd cac md hinh caa cling mot dang
tham sd, c6 thé 1a su miéu ta tét nhat cho mau huan luyén.
2.2.6 Cdc thudt todn wéc lwong tham sé

C6 nhiéu thuat toan dung dé wéc luong tham sd, dién hinh 1a cac
thuat toan GIS, IIS, L-BFGS. Trong khoé luan nay, chung toi xin gii thiéu
thuat toan L-BFGS la thuat toan uéc lugng tap tham sb hiéu qua nhat hién
nay.
Cho tap dix lieu huan luyén: T ={(X1, Y1), ..., (Xn, Yn)}
Phan phéi mii:

1
Z;(X)

p,(y1x)=( exp(D A fi (%, y)))

Huan luyén mé hinh Entropy cuc dai chinh 1a w6c lwgng tap trong sé

A= {Ai,. .., A Jdé phan phéi mii ¢ trén dat cuc dai cao nhat.

Thuat toan L-BFGS la phuong phap gidi han bd nhé cho phuong
phap quasi-Newton(Limited memory BFGS). Phuong phép nay cung cap
kha nang t6i wu hang triéu tham sé véi tée do rat nhanh, vi vay trong cac
nghién ciu mai day né dugc danh giad la hiéu qua hon cac phuong phap
khac.

Viét lai ham log-likelihood khi thay p;( y | x) tir ) vao ():

L(p) =
YA Aif; (i y) — i log Yaeaexp (B 4 f; (0, %))

Tu twong cua thuat toan 1a st dung phuong phéap leo doi tim kiém
cuc dai toan cuc. Vi bé mit cua ham L(p,) 12 16i nén hoan toan c6 thé thuc
hién dugc diéu nay. Céc thu tuc lap duoc st dung dé tién gan dén tdi uu
toan cuc cua ham L(p,). Tai modi budc lip ta tim vec-to gradient nao co

hudng tién toi cuc dai toan cuc nhat. Trén bé mit cua mot ham 16i, vec-to



gradient thoa man diéu kién d6 s& c6 gia tri bang @. Voi mdi mot vec-to

dL(pa) dL(pa)

A ) hién tai xac dinh cho ta mot tap cac trong sd.
EYN oAy

gradient(

Thanh phan tha i ciia vecto gradient cua L(py) 1a:

A IIRN o Zyer exp (X Afi 0 %)) i
TRDWEED N s vapn e

=Z§y=1fi(xj'3’j)'2§y:1 Zerp/l(Y|xj)fi(y' Xj)
= pfi(x:y) - Ep/lfi(xfy)
Trong mdi budc lip thu tuc L-BFGS yéu cau gia tri hién tai cua
L(p;) va vecto gradient hién tai. Sau d6 no tinh toan dé cap nhat gia tri moi
cho tap tham sb { Ai,. .., A «}. Cudi cing ta thu duoc tap trong sb téi uu

{\*,. .., A *} sau mot s6 hiru han cac budc lap.

_p&Iy)r®)
P(yx) = R

2.3 BAI TOAN PHAN LOP QUAN PIEM SU DUNG PHUONG
PHAP HOC MAY MAXIMUM ENTROPY CUC PAI

Pé thyc hién phuong phap hoc may nay véi dir liéu tai liéu, ching ta

su dung cac dac trung N-gram.

bat { f1, ..., fn } la mot bo dugce xac dinh trude cua dac trung
m c6 thé xuat hién trong mot tai liéu, vi du bao gom tir “still” hodc “really

stinks”.
Pit ni(d) 1a sé 1an xuat hién cua f; trong tai liéu d.

Tiép theo, mdi vector dic trung dai dién cho 1 van ban d:

" := (a(d), na(d), . . ., N(d)).



Phan loai Maximum Entropy (MaxEnt, or ngan gon 1a: ME) 1a mot
ki thuat thay thé hiéu qua da duoc chitng minh trong mét tng dung Xt ly
ngdn ngit tu nhién cho thay rang d6i khi nhung khong phai lac nao ciing
thuc hién tét hon Naive Bayes vé phan loai van ban chuian. N6 wéc tinh

P(c/d) theo dang s6 mil nhu sau :

Pue(c/d) := 5o exp (Zikic Fie(d, ©)),

Trong d6:  Z(d) 1a mot ham chuan héa

Fi cla mot déc trung / 16p ham

fi: dac trung
c: lop
i L i (dA)>0(d)vac'=
Fi,c(daC ):= {0 Tllch(éc)> (d)vac c

Cho vi du, mot dic trung dic biét / 16p ham c6 thé chay khi va chi
khi <bigram> “still hate” xuat hién va quan diém cua tai liéu duoc gia
thuyét 1a tiéu cuc. Piéu quan trong 1a khdng giéng nhu Naive Bayes,
MaxEnt khéng gia dinh vé méi quan hé giita cac dic trung, va vi vay co thé
c6 kha ning thuc hién tét hon khi gia dinh diéu kién doc lap khong dugc
dap ung.

Aic la cac tham s6 cua dic trung; kiém tra dinh nghia ctia Pye cho
thay rang A; . 16n c6 nghia f; duoc xét dén 1a 1 chi s6 quan trong cua lép c.
Cac gi4 tri caa tham sé duoc thiét lap dé cuc dai hda Entropy trong su phan
loai dua ra tiy theo diéu kién rang budc d6 ma cac gia tri duoc ky vong caa
l6p cac ham, ddi véi ban mau bang nhiing gia tri ky vong cua ching, doi
véi dit liéu huan luyeén: triét 1y co ban d6 1a chang ta nén chon mé hinh tao
ra cac gia dinh it nhat vé dit liéu trong khi “still” van con phu hop véi né,

lam y nghia truc quan hon.



Chwong 3: THUC NGHIEM

3.1 DU LIEU THU NGHIEM

Trong d6 &n ndy sir dung dit liéu tir nhitng bai viét vé danh gia bo
phim gém 700 nhan xét tich cuc va 700 nhan xét tiéu cuc. Dit liéu ngudn
cia chung t6i la ban 1luu trir Internet movie Database cua

rec.arts.movies.reviews newgroup. Tap dir liéu nay sé c6 san tai:

http://www.cs.cornell.edu/people/pabo/movie-review-data /. Cac di liéu

nay di duoc loai b cac chi sé danh gia va rat ra théng tin trong nguyén
van tur cac tai li€u géc dinh dang HTML, xtr 1y cac d4u chdm cau nhu cac

muc cua tir vung riéng biét.

Chung t61 tap trung vao nhiing dic trung dya trén nhiing tor don

<unigram> va cap 2 ttir <bigram>.
Phat biéu bai toan: bai toan phan 16p quan diém dugc phét biéu nhu sau:

Cho mot file vin ban chira cic cau duge biéu dién: {f;,. .., fn } 1A

mot bd dugc xac dinh trude ciia m dac trung xuét hién trong mot tai li¢u.
ni(d) 1a s6 1an xuat hién cua f; trong tai liéu d.

Tiép theo, mdi vector dic trung dai dién cho 1 van ban d:

&= (ny(d), ny(d).. . . , Nn(d)).

van ban d chira quan diém tiéu cuc hay tich cuc. Ta thyuc hién phan 16p cho

van ban bang cach gan nhan: 1 hoic -1 cho ting cau trong van ban.
1: twong tNg VGi vin ban chira quan diém tich cuc.

-1: twong GNg V4i van ban chira quan diém


http://www.cs.cornell.edu/people/pabo/movie-review-data�/

Input: Cho mét tap hop cac cau vin ban danh gia D ¢6 ¥ kién (hoic
tinh cadm) vé mot doi tuong.

Output: Mbi cau duoc gan nhin phan loai 1a cdu chira quan diém
tich cuc hay cau chtra quan diém tiéu cuc.
3.2 CONG CU SU DUNG
3.2.1 Céng cu sinh SRIML

v’ Gidi thi¢u: SRILM- The SRI Language Modeling Toolkit la
mot bd cong cu dé xay dung va ap dung mo hinh ngdén ngit thong ké
(LMS), chu yéu 1a dé st dung trong nhan dang giong noi, gin thé thong ké
va phan doan va mot may dich thuét.

v’ Thanh phin:

> Mot tap hop céc thu vién 16p C + + thuc hién cac m6 hinh
ngdn ngit, ho tro stuctures dir liéu va cac chirc nang tién ich linh tinh.

> Mot tap hop cac chuong trinh thyc thi dugce xay dung trén dau
trang cua cac thu vién dé thuc hién nhiém vu tiéu chuan nhu cac LMS dao
tao va thir nghiém chung gan thé, dit liéu hodc phan chia vin ban, v

v Cdch thwe hién hudn luyén mé hinh ngon ngir

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

- order n: thiét 1ap do dai 16n nhat ctia cac cum Ngram sé& thong
ké bé“mg n. Gia tri mic dinh néu khong thiét 1ap tham s6 nay lan=3

- interpolaten: véi n nhan cac giatrilal, 2, 3,4, 5,6, 7, 8, hoac
9. Tinh toan tan s6 ctia cic cum Ngram cé d6 dai 1a n bang cach noi suy tir

cac cum Ngram c6 do dai nhé hon.



- text<dataFile>:File dir liéu can thong ké tin sb cac cum
Ngram. Tép van ban nay c6 thé chira mdi cdu trén mot dong. Ki hiéu két
thuc va bit dau dong méi s& duoc ty dong thém vao néu trong tép dau vao
chua co. Cac dong trong trong tép nay ciing bi loai bo.

- Im<outputFile>: xay dung mé hinh ngdn ngir truy hoi tir cac
tan sb vira thong ké, sau d6 ghi lai vao tép fileketqua theo dinh dang & trén.
3.2.2 Coéng cu phdn Iop dir ligu Maxent

Cong cu ma nguon md Maxent cua tac gia Le Zhang tai Centre for

Speech Technology Research, University of Edinburgh.

http://homepages.inf.ed.ac.uk/lzhang10/maxent toolkit.html

B6 cong cu Maximum Entropy cung cap mét tap hop cac cong cu va
thu vién dé xay dyng md hinh Entropy téi da (Maxent) trén nén Python hay

C++.
Gom 3 thanh phan chinh:
¥ Huén luyén mé hinh
P Kiém th dit ligu
P Tinh toan do chinh xac cia m6 hinh phan 16p + gan nhan phan
loai cho cdu chira quan diém.
Céach thgec hién:
Buéc 1: Huan luyén dix liéu
maxent -m <model><trainFile>
Trong do:

>  <trainFile> 1a tén file dir liéuhuan luyén da duoc gan
nhan

> -m: thiét 1ap tén mo hinh


http://homepages.inf.ed.ac.uk/lzhang10/maxent_toolkit.html

> <model> tén mo hinh ngudi dung duge huan luyén
Buwoc 2: Qua trinh test

maxent -p -m <model><testFile>-o0 <outputFile>

Trong do:
>  -p: dy doan do chinh xac ctia qua trinh huén luyén
> <model>: tén mé hinh di duoc huan luyén & budc trén
>  <testFile:tén file dir liéu test
> -o0: du doan tén file két qua

> <outputFile>: tén file két qua

3.3 KET QUA THU NGHIEM

Thuyc hién trén b dit liu polariry review 1.0
Cdc bwoc thuc hign:

Buéc 1: sir dung cdng cu N-gram dé sinh ra cac file dix liéu chira céc
N-gram cua tai liéu chira quan diém. O day, ching t6i sir dung uni-gram (1-

gram) va Bi-gram(2-gram).

Buéc 2: Tir tap dit liéu nay, trude khi duoc st dung dé huan luyén va

kiém thir can qua mot s6 budc loc bo cac dic trung khong tot.

- Budc thir nhat, loc bo céac tir vo nghia (stop word), va cac ky tur

ddc bidt nhu {1 @’ <,” < <7 )

- Budc tiép theo 14 loc bo cac dic trung theo tan sb. Nhitng dic
trung co tan s6 xuét hién trong dir liéu huin luyén thép hon mot gia tri nao
d6 (méc dinh 1a 10) sé& bi loai bo. Budc cudi cung dugc thyc hién sau khi da
gan céac trong sd cho timg dic trung. Tai budc ndy, nhitng dic trung nao

khong lam tang Entropy cua md hinh thi sé bi loai bo.



Buéc 3: gan nhan cho mdi N-gram trong tap di liéu huan luyén dé
ldy thdng tin phan loai: cic nhan xét chira quan diém tich cuc duoc géan

nhan 1, cac nhan xét chira quan diém tiéu cuc dugc gan nhan -1.

Chuong trinh sau khi gan nhan cho cac cau, phan loai cac tap dir licu
huén luyén va danh gia s& tién hanh chon cac dic trung la cac tir cho dau
vao cua thuat toan Maxent.

Pé thyc hién phéan 10p tai liéu quan diém, ching toi chia tap dir liéu
thanh hai tip con 1a tp huin luyén va tap test.

Tap huan luyén gém c6 550 nhan xét tich cuc va 550 nhan xét ti€u

cuc.
Tap test gom c6 150 nhan xét tich cuc va 150 nhan xét tiéu cuc.

Két qua thuc hién phan 16p Maximum Entropy v&i cac dic trung

Uni-gram va Bigram nhu sau:

Dic trung Uni-gram Bi-gram

Do chinh xac 83,2776 % 79,5987 %
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-1, bloomington | indiana -- mailto . [this . ] . commreviews_by . goldhlum . golly . imdb . indepen . michael .

-1 | hitp 'exciting’ and , amy , hops |, leaving , offers , recently , sadly , taking , thriller , warren , written -or- http .
-1,2000, anna, convinced , douglas , drifts |, drunk , essentially , interrupted , james | sel-indulgent , stolen
-1, annette , damn , daughter , equally , intentions |, jugaling , kathryn , phillippe's . kathryn . loosely . roger . s
-1 "hitp film freak , ', clueless | director, dvd |, greg , heckerling , including , loser, mena , rosemary, sage , 2
-1 'in'stitle , ', acted , caught, dangling , deviously , hush | illogical , injecting , martha , poking , praying , pre
-1, ballard's , carole , complete , dick , disc , frankly , hank , joey, leaving , manhattan's , mann , places , regu
-1, aims , attributed , charlie , chw , college-bound | critical , cutesy , david , ethan , events , favorite , ferris , h
-1 +johnson-ott, adapted |, adjusting , allison, angelina , based , cordelia, cuban , finally, generally, gregon_ |
-1, august  hless | coincidence | determined , enter  hugging | jesus , possibly | satan's . altogether . basing v |

il [ ]

Hién th; diz liéu 1 trong 3 file sau khi chay chize ndng Get Neg Data
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‘h , 1874  arthur, hickering , hresson , decimated | disjointed , expressionless | flat, humben , including , ine |
, carlito | carlito's |, chiefly , curly-haired , emotional , including , insult-throwing , john |, jorge |, legal , luis , n
'heterosexual 'in lookwho's ', anne , back , endearing , ford , frank , goofily , heche , heche's |, innuendo ,
,comical , continually , continues |, eylk |, hilarious |, jerry , jerry's | julia , language , make , patrick , witty - dml

, 000, 2000, 2001 , e-dreams , ending , expertly , general , govworks , kozmo , porn , raising , showing , siy
, brother | captain , commenting , eyehrow-raising , faith , gentle , miracle | screened , superior , working , w
+ johnson-ott + juliet, 4 , ewan , fills | jim , john , marius , moulin , huvo , opulent, richard , send , understan
, edwin , jackie , lee | object, sustained . barely . carter . funny . nice . rush a hit a cheat a chinese a comedy
‘huy' california , fresh |, funny, kills , perfarmance , playing , ted , thankiully , unintentionally , wilson , zorro . b
,_hoom_, _dragonheart_, beatings , cinematically, crapshoot, enduring , explosions | falls | frustrated | b
+3+4 + called, life, unlike -4 to . beating . conformity . filmmakers . men . minimum . rating 0to 10,10
, albeit, alec , hart, hob , hob's | creating , elle , harold | hit, left, mickey . action . alec . anthony . aros . halg
,brings |, hurbank , california | christof, describes |, driven |, introduces , made , sound , straight , tangerine |
, backdraft, check, s , dominate , g jackson , paul , police , prone , nolog tifkin , roman , rd
, egotistical , funny , smart, val . bruce . kilmer . lane's . mira . scenes . steven . val . virgil . virgil's 3 . <s= anj
,170,1888 50, anxious , atmosphere |, cartoonish , d-day , dad , death |, detailed |, disturhing , documenta
,dante's , eh , folks , save , suspenseful . brosnan . dante's . due . naturally . pierce <s= isaster a decent a |
,hergman , devito , falls , heist, house | lindo , manipulative , moore , overtly , sailing , state , things , wag -
, 18897  alex, appeared , arlene , bleak , huilding , douglas , edward , emma , emotional , frances |, gary, gil
's many 's silent, accepts , crooks |, delectahle , desperate , drinking , drug , ethan , glimpses | joel , I:angué
,based , courthey , david , interestingly , parodic , scream , weathers , wounded - there - we . couple . screg
, armin-mueller , dealt, determination , frustration , including , love's , michael , nicole , randall . clooney . d|
1999  brings , celia, charles , david , hilary  james | playing , rachel , sexuality -- hilary . com~kinnopiarevi ¥ |
| »|

Hién th; dir liéu 1 trong 3 file sau khi chay chizc ndang Get Pos Data

:\Documents and Settings\nghia>cd\
:\>D:

D:\>maxent .exe
axent 20041229

urpose:
A command line utility to train {(test) a maxent model from a file.

maxent [OPTIONS1... [FILES]1...
——help Print help and exit
——version Print version and exit
-v ——verhose verbhose mode {(default=off)
—-mSTRING ——mode 1=STRING set model filename
-b ——hinary save model in binary format {(default=off>
—o0STRING ——output=8STRING prediction output filename
1 y ——detail output full distribution in prediction mode <{(def
ult=off

iINT ——iter=INT iterations for training algorithm {(default=’380’>
—gFLOAT ——gaussian=FLOAT set Gaussian prior, disable if B (default="0.8")>
——cutof f=INT set event cutoff d{(default=’1’>
——heldout=8TRING specify heldout data for training

——random randomizing data in cross validation {(default=of

——nommap do not use mmap{(> to read data (slow> {(default=o

Group: MODE
-p
—nINT ——cu=INT N-fold cross—-validation mode {(default='@’>

——predict prediction mode, default is training mode

Group: Parameter Estimate Method
——1bfgs use L—-BFGS parameter estimation {(default)
——gis use GIS parameter estimation
D:\>maxent /Ha/outData_Ngram/uTrain.txt —m MO1

D:\>maxent —p —m MO1 /Has/outData_Ngram/uTest.txt —-o out_u.txt
Accuracy: 83.2776x (249/299>

D:\>maxent /Ha/outData_Ngram/bTrain.txt —m MO2

D:\>maxent —p —m M02 /Ha/outData_Ngram/hTest.txt —o out_h.txt
Accuracy: 79.5987x (238,299
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KET LUAN

Trong qué trinh lam khoéa luin, em dd tim hiéu dwgc mo hinh
Entropy cuc dai, mot s6 khia canh vé phan 16p quan diém va cac van dé dat
ra voi bai toan nay.

Do an tim hiéu vé tiép can phan 16p quan diém sir dung trich chon

dac trung n-gram va ap dung phuong phap hoc may Maximum Entropy.

Chuong trinh thyc nghiém cling da thtr nghiém trén b dir li¢u véi
700 cau tich cuc va 700 cau ti€u cuc va st dung phuong phap hoc may co
giam sat Maximum Entropy dé phan 16p véi cach chon dic trung 1a st
dung uni-gram va bi-gram.

Huéng nghién ctu tiép theo, em s& tiép tuc thtr nghiém voi céc
phuong phap phan loai khac va nghién ciru cac phuong phap chon dac
trung dé phan loai cau quan diém hiéu qua.

Trong mot khoang thoi gian ¢ han, nén khi trinh bay céc van dé em
d3 nghién ctu dugce khong tranh khoi nhitng thiéu sét. Em rat mong nhan

duoc nhitng v kién déng gop quy bau cta thay c6 va cac ban.

Em xin chan thanh cam on!



TAI LIEU THAM KHAO

1. Bo Pang and Lillian Lee va Shivakumar Vaithyanathan.
Thumbs up Sentiment Classification using Machine Learning
Techniques.

2. Sentiment Identification Using Maximum Entropy

Analysis of Movie Reviews. Nipun Mehra and Shashikant
Khandelwal and Priyank Patel.

3. Ths. Nguyén Thi Xuan Huong va Ths. Lé Thuy vé “phan tich
quan diém va mdt sé huéng tié€p can”. Hoi nghi khoa hoc 1an thtr
nhat, 2012, trudong PHDL Hai Phong.

4.  Nguyén Thuy Linh vé “Phan 16p tai liéu web doc 1ip ngon
ngir”. Khoa luan tt nghiép dai hoc hé chinh quy, nganh cong nghé
thong tin, truong Pai hoc Quéc gia Ha Noi.

5. http://www.cs.cornell.edu

6. http://homepages.inf.ed.ac.uk/lzhang10/maxent toolkit.html

7. ftp://ftp.cs.cornell.edu/pub/smart/english.stop

8. http://www.speech.sri.com/projects/srilm/download.html
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