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MO PAU
1. Tinh cp thiét ctia dé tai luin vin

Ngay nay, x4 hoi cua ching ta dang ching kién sy bing nd cua
Internet va dic biét 1a sy phat trién dén chéng mat cia cac mang xa hoi
nhu Facebook, Twitter ciing nhu cac dién dan, cac trang thong tin mang
vé da dang cac linh vyuc. Ching ta thuong goi ching véi tén chung 1a
cac kénh truyén théng x4 hoi tryc tuyén (social media online). Trén cac
kénh truyén théng nay 1a mot luong dir liéu vé quan diém, y kién khong
16 (big data) tai tryuc tiép tir hang tram triéu ngudi dung trong nudc ciing
nhu qudc té. Vi 18 dé, viéc giam sat thuong hiéu théng qua thu thap,
phan tich nhitng phan hdi, y kién, dong gop cua nguoi sir dung trén
nhitng kénh truyén thdng nay la vo ciing quan trong va hitu ich véi cac
cong ty, doanh nghiép va céc té chic ndi chung. Viéc thu thap va xir ly
kip thoi cac thong tin nay s& hd trg tich cuc cho cac cong ty, doanh
nghiép va té chic thuc hién duoc: (1) nim bat dwoc muc do phd bién,
lan téa va tam anh huong cua thuong hiéu; (11) ndm bit duoc tam tu,
nguyén vong va ca nhing phan hoi, gép y truc tiép tir cong dong, nhitng
nguoi st dung dich vy dé tir d6 dua ra nhiing diéu chinh pha hop; (111)
niam bat va hiéu dugc nhitng phan hdi va binh luan trén dién rong doi
VGi cac van dé, su kién quan trong cua td chuc; (1V) kip thoi bao vé
thwong hiéu caa don vi truée nhitng thdng tin du luan thiéu chinh xac va
sai léch.

Chinh vi I& d6, viéc phét trién mot hé thdng cé thé tu dong thu
thap, phan tich va tong hop dir liéu truyén thong 1a vo cling can thiét va
hitu ich ddi vai su phét trién caa bat cir mot cong ty, doanh nghiép hay
t6 chirc nao, trong d6 c6 ca Pai hoc Qudc gia (PHQG) Ha Noi. Muc
tiéu cua nhém dé tai la xay dung hé thdng tw dong phan tich di lidu
truyén thong x& hoi truc tuyén phuc vu quan ly va hd trg ra quyét dinh,
kinh té, chinh tri, gido duc va x& hoi cho Dai hoc Quéc gia Ha Noi véi



tén goi VNU-SMM (Vietnam National University-Social Media
Monitoring).

2. Muc tiéu cia luin van

Lu4n van tap trung vao tim hiéu cac md hinh hoc may c6 giam sat
phd bién, duoc wng dung trong bai toan phan 16p quan diém nguoi dung
cho dit liéu van ban thu duoc tir cac kénh truyén thong xa hoi. Trong
luan van, ching tdi ciing d4 lya chon b phan I6p Maximum Entropy dé
cai dat va thir nghiém, ddng thoi tng dung vao hé thdng tu dong phan
tich dir liéu truyén thong x& hoi truc tuyén phuc vu quan ly va hd tro ra
quyét dinh trong linh vuc dao tao cho Pai hoc Quéc gia Ha Nai.

3. Cau tric cia luin vin

Luan van dugc to chic thanh nam chuong. Trong chuong 1,
ching tdi s& gidi thiéu vé bai toan phan 16p quan diém nguoi dung, cac
huéng tiép can va céc giai phap da va dang dugc nghién cau, sir dung
trén thé gisi. Trong chuong tiép theo, ching tdi s& mé ta tng quan vé
hé théng tu dong thu thap va phan tich di liéu truyén thong xa hoi truc
tuyén cho Pai hoc Quéc gia Ha Noi - VNU-SMM va vai trd cuaa thanh
phan phan 16p quan diém nguoi dung trong hé thong. Noi dung chi tiét
vé bd phan Iép Maximum entropy va ung dung cua né trong bai toan
phan tich quan diém nguoi dung s& duoc ching t6i trinh bay trong
chuong 3. Trong chuong 4, chdng toi s& tap trung trinh bay vé két qua
thyc nghiém, sau d6 danh gia, phan tich két qua, nhiing 15i va diém yéu
con ton tai. Cudi cung, ching tdi s& tong két lai nhitng noi dung da thuc
hién trong luan van, tir ¢6 d& xuat huéng nghién ctru va phat trién trong
tuong lai.



Bai toan phén 16p quan diém va cac huéng tiép can
1.1 Bai toan phén tich quan diém

Phan tich quan diém (opinion mining hay sentiment analysis) 1a
mét linh vuc nghién ctiu vé céc y kién, quan diém, danh gi4, thai do va
cam xdc cua moi ngudi vé mot ddi twong. Hai thuat ngi Opinion
Mining (OM) va Sentiment Analysis (SA) c6 thé duoc sir dung thay thé
cho nhau trong céc ngit canh sir dung. Tuy nhién, mot sé nha nghién ctu
cho rang OM va SA c6 mot diém khac nhau nho [14].

Phan tich quan diém 1a mét linh vuc thu hat dugc s quan tam
Ién cua cong ddng nghién ciu néi chung va cong dong xir Iy ngdn ngit
ndi riéng boi ba yéu té chinh sau: Thir nhat, d6 1a sy da dang trong ng
dung ctia né vao nhiéu linh vyuc. Thi hai, d6 1a sy bung n caa thdng tin
va mang x& hoi. Thur ba, do la sy thach thirc caa bai toén.

Quan diém duoc chia 1am hai loai: tich cuc (positive) va tiéu
cuc (negative). Ngoai hai trang thai nay, mot cau hoac van ban dugc xép
vao dang trung lap (neutral).

Bai toan phan tich quan diém nguoi dung thuong dugc tiép can
va giai quyét & ba mirc d6: Miire dd vin ban, tai liéu (Document level),
Mibrc d§ cau (Sentence level), Mirec d khia canh (Aspect level)

1.2 Céc huéng tiép cin va giai quyét bai toan

Trong nhitng nam gan day, c6 rat nhiéu bai béo va cac cong
trinh nghién ctiu cai tién cac thuat toan phan tich quan diém ngudi dung.
Céc ky thuat nay c6 thé dugc phan loai nhu trong Hinh 1.1 [7]. Trong
d6 ta thay, cd hai huong tiép can chinh trong cac ky thuat tng dung
trong giai quyét bai toan phan I6p quan diém nguoi ding, d6 1a: sir dung
cac thuat toan hoc may hoic tiép can theo huéng str dung cac kién thic



vé tlr vung va ngir nghia. Trong cac thuat toan hoc may lai ¢ thé duoc
chia ra thanh céc thuat toan hoc c6 giam sat hay hoc khéng giam sat.
Ngoai ra, trong mét, hai nam tro lai day bat dau xuat hién cac ung dung
thanh cong cua deep learning vao trong bai toan phan tich quan diém
[12,13] dat két qua cao.

Céc thuat toan hoc may c6 giam sat phd bién duoc st dung
trong giai quyét bai toan phan 16p quan diém la: Naive Bayes,
Maximum Entropy, Support Vector Machine (SVM) [9]. Cac thuat toan
nay duoc danh gia cao vé tinh chinh xac va hiéu qua trong giai quyét bai
toan phan 16p quan diém nguoi dung. Trong muc nay, ching ti s& gidi
thiéu tdng quan v& céc giai thuat hoc c6 giam sat nay.

Decision Tree
Classifiers
]  Supervised leamin — SipiortVerior
e i ming Machine
= Linear Classifiers
Neural Network
Machine leaming
— —
approach
Rule-based
Classfiers
Maive Bayes
Sentiment Analysis }— Le-l Unsupewvisedlearning | L i?:;ﬁg;c Bayesian Network
Maximum Entropy
Dictionary-based
Approach
- Lexicon-based
approach
Statistical
Corpus-based
approach
Semantic

Hinh 1.1: Cdc kJ thudgt sur dung trong giai quyét bai toan phan I6p quan
diém



1.3 M6 hinh phan lép Naive Bayes

Bo phan 16p quan diém Naive Bayes dugc xay dung dua trén ly
thuyét Bayes vé& xac suat ¢ diéu kién va s dung mé hinh “bag of
words” dé phan loai van ban:

P(cld) P(cy% (1.1)

Muc tiéu Ia tim duoc phan Iép c* sao cho P(c*|d) Ia 16n nhét
hay xé&c suat cua tai liéu d thudc I16p ¢* 1a 16n nhit.
Tur cdng thirc trén ta c6 thé nhan thay P(d) khdng déng vai trd gi trong
viéc quyét dinh phan 16p ¢ = P(c|d) 16n nhat < P(c).P(d|c) I6n nhat.

Dé c6 thé xap xi gia tri cua P(d|c), thuat toan Naive Bayes gia
sir rang: cac vector dic trung f; cia mot tai liéu khi da biét phan I6p la
doc 1ap vai nhau.

Khi tién hanh huan luyén, thuat toan sir dung phuong phép xap
xi hop 1y cuc dai MLE (Maximum Likelihood Estimation) dé xap xi
P(c) va P(fi|c) cung thuat toan lam min add-one (add-one smoothing).

béanh gia bo phén 16p sir dung thuat todn hoc may Naive Bayes,
ta nhan thay phuong phap nay cac uu diém nhu: don gian, dé cai dat, bo
phan 16p chay nhanh va can it b nhé luu trit. Bo phan 16p ciing khong
can nhiéu dir liéu huan luyén dé xap xi duoc bo tham sb. Tuy nhién, bo
phan 16p nay c6 nhuoc diém la thiéu chinh xéac do gia thiét doc lap cua
céc vector dac trung khi da biét phan 16p 1a khdng c6 thuc trong thuc té.

1.4 M6 hinh phan lép SVM

1.4.1 Giéi thiéu vé SVM
May vector ho trg (Support Vector Machine — SVM) la mot
phuong phéap hoc may néi tiéng dugc sir dung dé giai quyét bai toan



phéan 16p, thuat todn dugc Vladimir N. Vapnik tim ra va thuat todn SVM
tiéu chuan hién nay st dung duoc tim ra boi Vapnik va Corinna Cortes
vao nam 1995. Nhiéu bai toan trong doi song thuc dwoc SVM giai quyét
khé thanh cong nhu nhan dang van ban, hinh anh, chir viét tay, phan loai
thu réc dién tu, virus...

Thuat todn SVM ban dau chi duoc thiét ké dé giai quyét bai
toan phan l6p nhi phan, tic 1a s6 16p han ché 1 hai 16p, véi ¥ tudng
chinh nhu sau:

Cho trugc mot tap huan luyén, duoc biéu dign trong khdng gian
vector véi mdi diém 1a biéu dién cua mot dix lieu, SVM s& tim ra mot
siéu phang f quyét dinh tét nhat c6 thé chia cac diém trén khong gian
nay thanh hai l6p riéng biét, twong @ng 1a 16p “+” va 16p “-”. Chét luong
ctia siéu phang duoc danh gia boi khoang cach 1é (margin) giita hai lop:
khoang cach cang Ién thi siéu phang quyét dinh cang tét va chit lugng
phéan I6p cang cao.

1.4.2 Bai toan phan lop nhi phan véi SVM

> Phat biéu bai to4n:

Cho tap mau {(X1, Y1), (X2, ¥2), ... (Xo, Yp)} trong d6 x; € R® va
yi € {-1, +1}. Gia st dit liéu la phan tach tuyén tinh, tic 12 ta co thé
phan tach dir liéu thanh hai 16p bang cach vé mot dwong phang trén do
thi cia Xy, X, (véi D = 2) hoic mot siéu phing trén do thi cua xq, Xs,...
Xp (V&i D > 2). Muc dich cua thuat toan phéan I6p SVM la x&y dung siéu
phing sao cho khoang cach 1& giita hai 16p dat cuc dai bang cach xac
dinh phuong trinh mé ta siéu phang do trén do thi.

1.4.3 Bai toan phan lop da 16p voi SVM

Déi v6i bai toan phan 16p vai s6 16p nhidu hon hai 16p, ta sir
dung k¥ thuat phan da 16p dang Multiple Binary Classification véi hai
chién luoc chinh 1a One-vs-One va One-vs-Rest.



1.4.4 Panh gia by phan 16p SVM
B6 phan 16p SVM ¢6 cé4c uu diém nhu:

0 Do chinh xac phan 16p cao, yéu cau kich thudc bo dir
liéu huan luyén nho, d& ap dung cho nhiéu bai toan.
0 Hiéu qua véi céc bai toan phan 16p dir liéu c6 sb chiéu
I6n.
o0 Hiéu qua véi cac truong hop sb chiéu dir liéu 16n hon sb
lwong mau.
Tuy nhién, bd phan 16p SVM con c6 mét s nhuoc diém:
o Thoi gian huan luyén lau, khéng gian bo nhé sir dung
I6n, duogc thiét ké cho phan 16p nhi phan (trong khi thuc té
cha yéu 1 phan loai da 16p).
0 C6 thé bi overfit trén di liéu huan luyén, nhay cam véi
nhiéu.

1.5 M6 hinh phén 16p Maximum Entropy

V6i nhiing nhuoc diém cia hai bo phan I6p trén, bo phan 16p
theo nguyén ly entropy cuc dai ra doi, giai quyét twong ddi tét cac bai
todn phan Igp dir liéu dang van ban. Trong chuong 3, ching tdi sé trinh
bay chi tiét v& bo phan 16p nay ciing nhu cach wng dung vao trong bai
toan phan I6p quan diém cho dit liéu van ban.



Tong quan hé théng VNU-SMM
2.1 Kién triic tong thé ciia hé thong

Hé théng VNU-SMM duoc thiét ké vai kién tric tong quan nhu
trong hinh 2.1:

il Media

Theo déi va giam sét thong tin tryc tuyén

- Tai chinh,
Ty dng thu thap ngén hing
dirligu
Oviie Sockl J

Hinh 2.1: Thiét ké tong quan cia hé thong VNU-SMM

Blogs &

Forums

Hé thdng can thu thap, leu trit va xu ly, phan tich mot luong
thdng tin khong 16 tir cac kénh truyén thong x& hoi véi yéu cau xu ly
nhanh, kip thoi nén thiét ké caa hé théng can dam bao dugc cac yéu cau
nay. V& cong nghé, hé thdng duoc tich hop va cai dat nhiéu cong nghé
hién dai vé& dién toan dam may va xu ly di liéu I6n. Thém vao d6, hé
thdng ciing dugc thiét ké theo kién trdc ma, phuc vu viéc linh dong



trong mé rong ung dung ciia hé thong ra nhiéu linh vuc khac ngoai giéo
duc nhu y té, sirc khoe hay tai chinh, ngan hang.

Tir Hinh 2.1, ta c6 thé thiy hé théng VNU-SMM dugc thiét ké
v6i ba khéi chire niang chinh: khéi chirc nang tu dong thu thap dir liéu,
khéi chic nang theo ddi va giam sat thong tin truc tuyén va khéi hién
thi, giao dién twong tac véi nguoi sir dung.

2.1.1 Khébi chirc niing tw dong thu thap dir liéu

Khéi chic nang tw dong thu thap dit liéu c6 cac chuc ning
chinh nhu: ty dong thu thap dir liéu tir cac kénh truyén thdng xa hoi nhu
facebook, twitter, cac blog, forums. Sau d6, tién xu Iy dir liéu (data
preprocessing) dé chuan héa va lam sach thong tin. Dit liéu sau khi dugc
chuan hoéa va 1am sach s& duoc hé thdng luu vao co so dir liéu, dong
thoi tu dong danh chi muc phuc vu viéc truy xuét dit liéu nhanh chéng
khi can str dung. Ngoai ra, khéi chac nang nay con thuc hién nhiém vu
phan tich so b dir liéu (data shallow analysis).

2.1.2 Khdi chirc niing 16i véi chirc ning theo ddi va giam sat thong
tin true tuyén

Khéi chuc nang tu dong theo ddi va giam sat thong tin truc
tuyén 1a khdi chue nang 18i cia hé théng. Khéi chirc nang thuc hién cac
nhiém vu: phan loai, phan Iop, thdng ké va téng hop thong tin, phan tich
va so sanh thuong hiéu, phan tich cac khia canh, phén tich va so sanh,
phan tich binh luan/quan diém, phan tich y kién g6p y va phan tich xu
hudng.

2.1.3 Khéi hién thi, giao dién twong tac v6i nguodi ding cudi

Khéi giao dién hién thi, twong tac c6 chuc nang cung cip cho
nguoi st dung cudi mot giao dién truc quan, sinh dong cho ting noi
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dung la két qua cta cac budc phan tich néi trén. Nguoi sir dung c6 thé
theo ddi thdng tin c4p nhat theo thoi gian thuc, khi cé dir liéu mai cap
nhat, dong thoi c6 thé thuc hién cac thao tac tim kiém, so sanh, thong
ké, v.v dbi véi céc dit lieu da thu thap duoc.

2.2 Thu thip va gan nhan dir liu

Dit liéu cua chdng toi thu dugc hé théng gom 9353 cau, trong
d6 co 2812 céu la positive, 2662 cdu la negative va 3879 cau la gan
nhén other.

2.3 Phin 16p quan diém

Thanh phan phan 16p quan diém thuoc khéi chuc nang 18i véi
kha niang ty dong phan 16p quan diém theo thoi gian khi cé dit lidu méi
thu thap dugc. Chi tiét vé cach cai dat bo phan 1op theo mé hinh entropy
cuc dai s& duoc ching t6i trinh bay chi tiét trong chuong 4 cua luan van.
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B¢ phan l6p Maximum Entropy
3.1. Tong quan vé entropy cuc dai

Trong muc nay, ching t6i s& gisi thiéu vé khai niém entropy
cuc dai thdng qua mét vi du don gian. Gia sir chdng ta can mé hinh héa
lai céc quyét dinh ciia mot chuyén gia khi phan 16p chu dé& cho mot bai
bao. M6 hinh p gan cho mdi phan Iop £ mot gia tri xap xi p(f) 1a Xac suat
ma chuyén gia s& chon 7 1a phan 16p caa bai bdo. Bé c6 thé xay dung
dugc md hinh p, ching ta truéc tién can thu thap mét luong I6n cac mau
lua chon phan I6p cua chuyén gia. Muc tiéu cuaa chung ta la (1) trich
Xuit cac dir liéu thuc vé qué trinh ra quyét dinh tir tip mau thu thap
dugc va (2) xay dung mé hinh p cho qué trinh ra quyét dinh nay.

3.2. Entropy la gi?
Ta c6 dinh nghia vé Entropy do Shannon dua ra vao nim 1948:
Vi mot tap hop céac xac suat P ={p,, p,,..., p,} ta co entropy

cua P duoc dinh nghia nhu sau:
H(P) = _Z D; IOg D; (33)
il

3.3.1. Cac rang bugc va dic trung

Trong mé hinh entropy cuc dai, ching ta sir dung cac tap mau
huan luyén (training data) dé sinh ra cac rang budc cho phan phéi diéu
kién. Mai rang budc thé hién mot dac trung cua tap mau ma phan phdi
d4 hoc can c6. Phan phéi sau khi hoc xong phai thoa man tat ca cac rang
budc sinh ra tir tip mau, ngoai ra khong cho thém bt ki gia thiét nao
khac.
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Céc ham dac trung f'(x, ) (con goi tit 1a dac trung) 1a mot
ham nhi phan vai 2 tham sé: y €tap cac 16p can phan loai va x € tap
cac ngir canh:

f=e->{0,53

Viéc chang ta lya chon cac ham dac trung la tuy thugc vao tirng
bai toan khac nhau va cach lya chon dic trung s& anh huéng dén chat
luwong cuia b phén I6p.

3.3.2. Nguyén ly Entropy cuc dai

Nguyén ly Entropy cuc dai cho rang: Véi mét tdp cac dir liéu da
biét trude, phan phoi xdc sudt tot nhdt trong tdp cdc phan phoi xdc sudt
c6 thé dé biéu dién trang thdi hién tai cia tri thire, la phdn phéi xdc sudt
c6 entropy cwc dai va phdn phéi nay la duy nhdt.

Ta c6 thé tom tat y tudng, ban chat caa nguyén ly entropy cuc
dai nhu sau: Nguyén ly entropy cuc dai khong gia thiét bat cu diéu gi vé
phan phdi xac suat ngoai nhirng gi quan sat duoc tir tap dit liéu, ddng thoi
ludn chon phan phdi Xac suat dong déu nhat phil hop véi cac rang bugc quan
sat dugc nay.

3.3.3. Dang tham s

Bai toan dat ra theo nguyén ly entropy cuc dai c6 dang: tim p*
thuoc C sao cho entropy la 16n nhét. Bai toan c6 thé dé dang duoc giai
quyét khi sb rang budc la it va don gian, tuy nhién, trong thuc té s6 cac
rang budc ting 1én va chong chéo nhau nhu trong vi du & muc 2.1 thi ta
can mot huéng giai quyét hiéu qua hon.

Dé giai quyét van dé nay, chling ta cé thé 4p dung phuong phap
thira s6 Lagrange.
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3.3.4. Tinh to4n cac tham s6

C6 nhiéu phuong phap sb hoc duoc sir dung, c6 thé ké dén nhu
1S (Improved lterative Scaling), L-BFGS, GIS (Generalized Iterative
Scaling). Trong phan nay, ching tdi s& gisi thiéu tdng quan vé hai
phuong phap pho bién va tét nhat hién nay cho bo phan 16p dya trén mo
hinh entropy cuc dai: 1IS va L-BFGS .

1) Phuong phéap Improved Iterative Scaling

Phuong phap nay dugc hai nha khoa hoc Darroch va Ratcliff
gidi thiéu vao nam 1972 dé tinh toan céc xap xi cuc dai likelihood cho
cac tham sb cua cac mo hinh ham mii (exponential model). Thuét toan
nay duoc ap dung véi diéu kién cac ham dac trung f;(x, y) khong am:

fi(x,»)=20 VXV,i

Trong bai toan phan I6p ching ta dang giai quyét, diéu kién nay
hién nhién théa man do cac ham dic trung 1a cac ham nhi phan. Noi
dung cua thuat toan duoc trinh bay nhu sau:

Input: Céc ham dac trung £;(x, y) va phan phdi thuc
nghiém p(x,y)

Output: Céc tham s téi wu A, * va md hinh ti uu p,.

Bude 1:Bat dau voi A, =0 véi moi i €{1,2,...,n}

Burde 2:V6i mdi i thuc hién:

a. Goi A/, langhiém cua phuong trinh:

2 PP 0 (x, )exp(AL " (x, ) = B(f)  (3.13)
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Trong do: S (x,p) Zn:ﬁ(x’J/)

b. Cap nhat lai gia tri cua A, theo cong thicc: 4,=4,+ A4,
Bude 3: Quay lai buéc 2 néu nhu tat ca cac A, déu chua hoi
tu.

2) Phuong phéap L-BFGS (Limited-memory BFGS)

L-BFGS 1a mot thuat toan tbi uu trong ho cac phuong phép
quasi-Newton cho phép xap xi thuat toan BFGS gbc st dung bo nho
giéi han ciia may tinh. B¢ hiéu ré phuong phéap nay, ching tdi s& gidi
thiéu tbng quan vé phuong phap Newton va phuong phap Quasi-
Newton trudc khi giéi thiéu vé thuat toan L-BFGS

a. Phuong phap Newton

Hau hét cac phuong phap téi wu sé hoc 1a céc giai thuat
l3p trong d6 ta thir dan cac gia tri cua bién can tim, hoi tu dan
vé gié tri t5i wu cua ham sé da cho. Hay néi cach khac, voi
ham sb x* argmax f(x) , gia sir ta c6 mot gi tri xap xi x,

, ta mong mudn gia tri thir tiép theo 1a x,, thoa man:

VACHRACHE

Phuong phap Newton tap trung vao xap xi bac 2 caa ham

n+l

s6 cho céc diém xung quanh x, . Gia sir ham s6 £ 1a kha vi
hai lan (twice-differentiable), ching ta c6 thé s dung xap xi
bac 2 cua ham f cho cac diém ‘gan’ mot diém cb dinh bang
khai trién Taylor. Xap xi nay dung véi gia tri Ax tién dan ti
0.
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Ta c0 giai thuat 1ap NewtonRapshon nhu sau:

NewtonRaphson(f,z) :

Forn =0,1,... (until converged) :
Compute g, and H," for z,
d=H.'g,
a= 1{1'121{_]1 f(zn — ad)

Tnyl ¢ Tn —ad
Hinh 3.1: Giai thudt lap NewtonRapshon

Giai thuat trén c6 thé dugc chang minh ludn hoi tu toi
diém t6i wu cho ham f cuc dai néu f 12 mot ham sé 18m hay hoi
tu toi f cuc tiéu néu f 12 ham 16i véi lra chon xo bét ky.

Trong thyc té voi cac bai toan hoc may nhu ching ta
dang quan tam, f thuong 1a mot ham sb nhiéu chiéu véi sb
chiéu tuong tng voi s6 tham sé ciia mo hinh hoc. S6 tham sb
nay thuong rat 16n, 6 thé I8n téi hang tram triéu hodc tham
chi hang ti, diéu nay khién cho viéc thuc hién tinh toan theo
phuong phap Newton Ia khong thé do khéng thé tinh duoc ma
tran Hessian hay nghich dao caa né. Chinh vi vay, trong thuc
té, giai thuat NewtonRapshon rét it khi dwoc str dung véi cac
bai toan lén. Tuy nhién, thuat toan trén van dlng véi ma tran
Hessian xap xi dii tot ma khéng can chinh xac tuyét doi.
Phwong phap dugc sir dung dé x4p xi ma tran Hessian nay la
Quasi-Newton.

b. Quasi-Newton
Phuong phdp Quasi-Newton sir dung moét ham

QuasiUpdate dé sinh ra ma tran Hessian nghich dao tai X,

dua trén ma tran Hessian nghich dao tai x, .
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O day, chang ta gia st rang phuong thirc QuasiUpdate chi
can ma tran nghich dao tai diém lién truéc d6, do léch gitra 2
diém va do léch gradient cua chdng.

Bdon nha nghién cttu Broyden, Fletcher, Goldfarb va
Shanno d4 tim ra phuong thiic tinh xap xi ma tran Hessian
nghich dao H;l ma ta goi la phuong thirc BFGS Update.

Ta chi can sir dung phuong thirc ndy wng dung vao trong
phuong thirc QuasiNewton & trén dé xap xi tham sé.

Xap xi BFGS Quasi-Newton ¢ wu diém la khdng can
ching ta phai tinh toan ra ma tran Hessian caa ham sb / ma
thay vao do, ta cé thé lién tuc cap nhat cc gia tri xap xi cua
nd. Tuy nhién, chlng ta van can phai luu lai lich sir cua cac
vector s, va y, trong mdi vong lap. Néu van d& cét 16i cua
phuong phap NewtonRapshon 1a bo nh¢ can thiét dé tinh toan
ma tran nghich dao Hessian la qua Ién thi phuong phap BFGS
Quasi-Newton chua giai quyét duoc van dé nay do bg nho lién
tuc tang khéng cé gigi han. Chinh vi I& @b, phuong phap L-
BFGS ra doi véi y tuong chi st dung m gié tri s, va y, gan
nhét dé tinh toan ham update BFGS thay vi toan bo sé lugng
vector. Viéc nay gitp cho bo nha luén Ia hitu han.
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Két qua thir nghiém va danh gia
4.1. Tién hanh thir nghiém
» Buwée 1: Tu dong thu thap dir liéu tir cac trang mang truc
tuyén: baomoi.com, vnexpress.net va dantri.com.vn.
> Budéc 2: Tién xu ly dix liéu thu thap duoc: 1am sach va chuan
hoa dir liéu, gan nhan loai tir cho tirng c&u binh luan.
> Buéce 3: Nhan dang thu cong tirng cu trong bo dir liéu mau
va phan vao cac 16p positive (tich cuc), negative (tiéu cuc) va
other (khac)
» Buéc 4: Tach 1832 céu trong bd dir liéu d& gan nhan thanh
bo test va 7521 cau con lai 1a bo huan luyén.
> Buéc 5: Chay bo phan 16p va so sanh két qua phan 16p tu
dong so vai két qua phan I6p thi cong.
4.2. Tién xir Iy dit liéu
Dix lidu sau khi duoc crawl ty dong vé s& dugc dua qua bo tién xir
ly dir liéu trudc khi dwa vao nhan dang thu cong. Bo tién xa ly 1a
JvnTextPro do cAc tac gia cua truong Pai hoc Cong nghé phat trién.
4.3. Xay dung mo hinh
4.3.1. Lwa chon dac trung
Nhu ta d4 biét tir ngi dung chuong 2, cac ham dic trung f gom
hai tham sé: ngit canh va nhan phan 16p.
Céc ham dic trung dugc xéac dinh theo quy tac sau:

> Buwéc 1: Tim tit ca unigram, bigram cua tung cau hay
tirng quan sat (observation).



18

> Buwére 2: Sap xép danh sach cac unigram va bigram thu
dugc theo thir ty giam dan cua loai tir (uu tién cac tinh tu,
roi dén danh tir, rdi dén dong tir, roi dén céc loai tir khac).
> Buéc 3: Lay top 50 cua danh sach sau khi sip xép lam
dac trung cho céu hay quan sat do.

4.3.2. Cai dat thuat toan hoc

Chung t6i cai dat bo phan 16p st dung hé diéu hanh windows 10
va ngdn ngtr 1ap trinh Java vai cong cu lap trinh Eclipse.

Hé thdng cai dat thuat toan hoc ME str dung phwong phép L-
BFGS dé x4p xi tham sé cho md hinh.
4.4. Két qua thir nghiém
4.4.1. Cac chi s6 do kiém chét lwong b phan l6p

Hé thdng duoc danh gia dua trén bo ba tiéu chi danh gia sau: Do
chinh x&c (precision), do bao phu (recall) va Fy.
4.4.2. Két qua thwe nghiém bai toan phén 16p mire d ciu

Két qua phan loai vai tap kiém tra dugc thé hién trong Bang 4.1:
Bdng 4.1: Két qua thiee nghiém bai todn phdn 16p mirc dg cdu sir dung

ME
S6 | Nhian | Nhan P Pd bao
thwe | dang dang chinh phu F; (%)
thé dwge | dang | xac (%) (%)
- - (6)=2.4)
m | @ | @ |G e
+(5))
Positive | 555 | 543 325 50.85 | 5856 | 59.20
Negative | 514 | 530 309 5830 | 60.12 | 59.20
Other 763 | 759 460 60.61 | 60.29 | 60.45
All 1832 | 1832 | 1094 | 59.72 | 59.72 | 59.72
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Tir bang két qua trén ching ta cd thé thay, két qua cia by phan
16p tinh theo tiéu chi d6 chinh xac ctia cac nhéan positive, negative, other
lan luot 12 59.85%, 58.30% va 60.61%. CAc gia tri nay xap xi véi két
qua tinh theo d6 bao phu, 1an luot 1a 58.56%, 60.12% va 60.29%. Diéu
nay cho thay, bo phan Iép tuong ddi 6n dinh khi danh gia theo hai tiéu
chi trén, két qua 1a gia tri F1 theo tirng nhén ciing xap xi nhau. Két qua
tinh theo tiéu chi F1 dat 59.72% néu tinh theo tong toan bd nhan cua
chuong trinh.

4.5. So sanh voi bo phan lop Naive Bayes

Dé so sanh, ching t6i ciing d4 cai dit bo phan 16p Naive Bayes va
déanh gia trén cing tap dir liéu huan luyén va kiém tra nhu trén. Chung
t6i da sir dung thu vién méa nguon mo dé cai dat va kiém tra bo phan lop
Naive Bayes'.

Két qua cu thé nhu trong Bang 4.2.

Bdng 4.2: Két qud thire nghiém bai todn véi bg phan 6p Naive Bayes

S6 | Nhian | Nhan P Pj bao
thuc | dang | dang chinh phu F; (%)

thé dwge | diang | xac (%) (%)
- _ (6)=2.(4)
W | @ | @ |G e
+(5))
Positive | 555 | 348 214 6149 | 3856 | 61.49
Negative | 514 | 463 262 5659 | 50.97 | 56.59
Other 763 | 1021 | 543 5318 | 71.17 | 5318
All 1832 | 1832 | 1019 | 55.62 | 55.62 | 55.62

Tir bang két qua trén, chdng ta c6 do chinh xé4c cua ba nhén
positive, negative va other lan luot 12 61.49%, 56.59% va 53.18%. So
sanh véi do bao phu, ta thdy c6 su chénh léch 16n (38.56%, 50,97% va

! https://github.com/datumbox/NaiveBayesClassifier
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55.62%) va dong thoi két qua do theo tiéu chi F1 dat 55.62%, thap hon
s0 voi bo phan 16p Maximum entropy. Su khdng én dinh trong phan loai
ctia bo phan 16p Naive Bayes c6 thé dan dén hi¢u qua phan 16p rat khac
nhau ddi véi cac bo dit lieu khac nhau.

4.6. Panh gia két qua

Mic dd bd phéan 16p Maximum entropy cho két qua cao hon so
vai bo phan 16p sir Naive Bayes, két qua dat duoc chua cao (~60%). Két
qua nay c6 thé do mot s6 nguyén nhan sau:

+ Tap dit liu sir dung dé huan luyén va kiém tra gan nhan con
chua chinh xéac: bo dit liéu nay sau khi duoc crawl vé va chay qua bo
tién xir ly (loc bo stopword, diu cau, chir so; dua vé dang chir viét
thuong (lowercase); phan tach tir va thuc hién pos tagging) da duoc
phan loai va gan nhan bang tay theo phuong phap crowdsourcing do
khéi luong cau can phan loai Ion. Diéu nay dan dén nhiing bat thuong
va khé kiém soét trong chat lwvong ngudn dit liéu.

+ Céc dac trung lya chon chua thyuc su hiéu qua: ddi voi cac
thuat toan hoc may c6 giam sét, viéc chon lua dugc cac dac trung hiéu
qua la diém mau chdt quyét dinh dén chét luong cia ca bo phan 16p.
Trong hé thdng, ching toi da sir dung céc dac trung phd bién cho cac bo
phan I6p chu d& truyén thong (unigram va bigram), Part-of-speech
(POS) cua ting tir, ddng thoi két hop véi st dung cac dic trung riéng
ctia bai toan phan 16p quan diém nhu sir dung tir dién cac tir va cum tir
mang quan diém (sentiment words and phrases) dé ting do chinh xac
cho bd phén Iép. Tuy nhién, cac dic trung dugc lya chon van con mang
tinh kinh nghiém va danh gia qua thyuc té nén két qua chua dugc cao.
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Tong két va huéng phat trién tiép theo

Lu4n vin d nghién ctru va tim hiéu vé bai toan phan 16p quan
diém voéi dir lidu 1a cac comment, phan hoi, cac gop Y tir cac kénh truyen
thong xa hoi phé bién, danh gia thuat toan hoc maximum entropy véi di
lieu thyuc té trong chu dé gido duc. Céc két qua chinh ma luan van dat
duoc nhu sau:

> Tim hiéu, gioi thiéu va danh gia so bo mot sb thuat toan hoc

cO gidm sat tng dung trong xay dung bo phén I6p van ban ndi

chung va phan 16p quan diém nguoi ding néi riéng: thuat toan

Naive Bayes, SVM va Maximum Entropy.

» Gioi thiéu va di sdu vao thuat todn Maximum Entropy va

cach tng dung trong hé thng phan 16p quan diém nguoi dung.

> Thtr nghiém véi dit liéu that thu dwoc tir cac kénh truyén
théng xa hoi.

Tuy d4 ¢ gang nang cao chat luong bo phan 16p, nhung két qua
thir nghiém véi mac cau con chua cao (~60%) do mot sé nguyén nhan
ca vé khach quan va cha quan, trong d6 nguyén nhan chii yéu do chat
lwong cua bo dit lidu hun luyén va kiém tra con thip, chua ddng bo, cac
dic trung duoc lya chon chua hiéu qua. Trong tuong lai, dé cai tién hiéu
niang caa bd phan 16p, ching toi c6 thé giam sb luong cac cau trong tap
huan luyén dé c6 thé tap trung nang cao chat luong gan nhan cua tap
nay. Bén canh d6, dé nang cao chét luong cua cac dic trung, ching toi
dé xuat str dung thém céc kién thic chuyén gia vé ngdn ngir va hiéu biét
vé céc linh vuc cu thé dé c6 thé tranh duoc cac truong hop phan 16p sai
co ban néu chi dya vao viéc dém cac tir trong cau. Vi du nhu ching toi
c6 thé phan biét cac cau diéu kién dé xur ly riéng, cac cau ghép c6 su so
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sanh, thay doi vé quan diém dé xu Iy riéng, v.v. Ngoai ra, nhu d4 trinh
bay trong chuong 1, chiing tdi ciing can nhic mot hudng nghién cau kha
thi va rat c6 tiém niang dé tang do chinh xac cua bo phan 16p 1a nghién
ctru va cai dat phuong phap hoc may deep learning cho bd phan 16p.



