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ABSTRACT

Twitter sentiment analysis aims at classifying the comment into positive or
negative sentiment. In this paper, we propose to use the bag-of-words
model and the Multinomial Naive Bayes algorithm for dealing with the
sentiment classification task. In the first step, raw data sets are the
comments on Twitter collected following topic. It is necessary to perform
the preprocessing task, including the special characters of Twitter,
continuously  repeatable characters, acronyms, slang, emoticons,
WordNet, and representation in Bow model. Preprocessing stage provides
the large dimensional datasets in which almost values (about 99%) are
zero. And then, the data set is stored in the LibSVM format (dim_index:
non_zero_value). This strategy is to reduce the memory complexity and
also require our new implementation of Multinomial Naive Bayes (MNB)
for dealing with the new data format. The experimental results on the data
sets show that our implementation of Multinomial Naive Bayes (MNB)
algorithm is very simple and accurate.

TOM TAT

Phan loai y kién trén Twitter la phén logi cho timg binh ludn theo hwéng
quan diém tich cuc hay tiéu cwc dya trén ngi dung binh ludgn. Trong bai
viét nay, ching téi dé xudt sir dung mé hinh tii tir va giai thudt may hoc
Multinomial Naive Bayes dé phdn logi y kién. O budc dau tién, tir tap di
ligu tho la nhitng y kién trén Twitter diegc thu thip theo chii dé, chiing 101
tién hanh tlen xir Iy cac ki tw ddc biét cua Twitter, cdc ki tw trung lap gan
nhau, tir viét tdt, tiéng long, biéu twong cam xiic, mang ngit nghia, biéu
dién van ban theo mé hinh tii tiv. Giai doan tién xir Iy cho ra tap dit liéu co
s6 chiéu 1om, nhung trong d6 da sé (khodang 99%) cdc gida tri bang 0. Pé
tiét kiém bé nho, chién lwge heu triv chi heu nhitng gid tri khac 0 (theo dinh
dang LibSVM). Céch luu triv ndy dan dén yéu cau cai dat lai gidi thudt
mdy hoc Multinomial Naive Bayes dé cé thé xir Iy dinh dang méi cia tdp
dir liéu. Két quad thyc nghiém trén cac tap dir liéu cho thcfy ban cai dat moi
cua gidi thudt Multinomial Naive Bayes (MNB) phdn Iop hiéu qua, don
gian va chinh xac.

1 GIOI THIEU

Hién nay, cong nghé ngay cang phat trién, dic
biét voi sy ra doi ciia mang xa hoi, lugng thong tin

trén mang xa hoi 1a mot kho dir liéu 16n, c6 nhiéu
tri thirc hiru dung nhung tiém an. Van d¢ quan
trong hién nay la lam thé nao dé khai thac kho dir
liéu khong 16 nay. Dir lidu trén mang x3 hoi thuong
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16n, phi céu trac, phuc tap, thdm chi la cac thong
tin ric ciing rat nhidu. Can thiét phai co nhing
nghién ctu dé xac dinh dwoc thong tin gi 1a can
thiét va thong tin nao 1a du thira. Cac nha nghién
ctru xur 1y ngdén ngit ty nhién va trich chon thong
tin déu di tim cau tra 15i cho cau hoi d6. Moi
truong ciia mang xa hoi kha tu do, noi cam xic ca
nhan dugc dé cao, 1a noi co the dé dang thu thap
nhimg y kién ciia nguoi dung vé mot san pham nao
d6. Mbi ngudi quan tim va danh gia vé mot sd linh
vue, mdi ngudi can biét thi hiéu, xu huéng vé mot
vai thir ma trén mang xa hoi thi bao gébm vo sb
thong tin vé cac linh viec ma da s6 ngudi déu quan
tdm. Cac doanh nghiép, khach hang thuong quan
tam dén san pham. Nguoi ding thi quan tim san
pham nay c6 tot khong, san pham kia tt & chd nao
va chd nao khong tot. Con doanh nghiép thi lai
thuong quan tam dén san phém cua ho dugc moi
nguoi tiép don thé nao, nhitng diém nao chua tot dé
ho bd sung sira chita, hay phat huy thém nhiing
diém nguoi dung quan tam. Cau tra 101 cho nhiing
cau hoi nay nam trong nghién ciru vé “Oplnlon
Mining” hay con goi “phén tich y kién ngudi
dung”.

Théng thuong, dé danh gia vé mot san phim
nao do, nha nghién ctru s€ trich chon nhiing dac
diém riéng (Features) cua san pham. Sau do tir
nhitng review, comment, Feedback,... danh gia
xem tinh ning ciia san pham nay dugc moi nguoi
tiép don thé nao (Huifeng Tang et al., 2009).

Vai nam trd lai ddy, phan loai y kién trén mang
x3 hoi Twitter 1a chu dé néng gitra cac nha nghién
ctru. Uu diém cuia Twitter 1 cho phép ngudi ding
tim kiém nhimg binh luan (tweet) theo tir khoa cua
ho, hon nita Twitter c6 hd trg cac API cho phép
sao chép nhiing binh ludn nay v, tao thuan lgi cho
viéc nghién ciru. Tuy nhién, mdi binh luan cia
Twitter chi gidi han 140 ki ty, lwong thong tin thu
vé kha han ché nén viéc phan tich y kién gip phai
nhiéu kho khin.

Cho téi nay, phan 16n nghién ctru phan loai y
kién trén Twitter tap trung vao cac dac trung, ho
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lra chon nhimg dic trung riéng cho timg san pham,
da s6 1a dya vao su lua chon tir loai va két hop tir
loai: danh tir, dong tur, tinh tir va trang tur, dac biét
1a 2 loai tir cudi cung. Po chinh xac kha cao trén
80% (Go et al., 2008). Tuy nhién, diéu ndy mang
tinh chil quan vi cac loai tir khac ciing c6 thé mang
lai tinh hiéu qua trong viéc phan loai y kién.

Mot nhom nghién ctru khac (Turney, 2002)
dinh nghia cac biéu hién quan diém trong thuat ngir
“y kién” ctia chinh ho dwa trén biéu thi tinh ddi lap,
POS tagging va loai chii d& (san pham) dbi véi cac
tir chi ¥ kién twong tmg. Tuy nhién, phwong phap
nay lai khong dugc sit dung rong rai va két qua
mang lai chua cao. Cling do mot thuc té 1a cac
thuat ngit y kién doc lap nay khong co gi tri cong
khai, cdc nhom phan tich ¥ kién khong thé cong tac
v6i nhau va nhu vay thi khong thé dua ra mot tai
lidu tiéu chuan cho viéc str dung trong twong lai.

Theo két qua nghién ctru, cic nha nghién ctru
cho rang sir dung mé hinh unigram két hop véi giai
thuat may hoc Multinomial Naive Bayes (MNB)
dem lai hi€u qua cao, hon nira viéc cai dat kha don
gian va mang tinh khach quan. (Bermingham &
Smeaton, 2010) di thu thap cac y kién trén cac
blog, microblog (Twitter) dé phan loai. Két qua dat
duoc d6 chinh xac 74.85% cho phan 16p nhi phan
(tich cye, tiéu cuc) dua trén mo hinh Unigram déi
v6i microblog. Ngoai ra, hai ong con dua ra két
luan 1a d9 chinh xac cta phan loai y kién trén
microblog cao hon blog, mac du luong thong tin
trong cac ¥ kién cta blog nhiéu hon, vecto dic
trung khong thua nhu microblog. Pdi v6i nhiing y
kién ngéin, MNB cho két qua tot hon SVM

Xuét phat tir nhu cdu thyc tién trén, chung toi
xin dé xudt cai dat giai thudt MNB, mé hinh
unigram dé phan loai ¥ kién cua Twitter. Nghién
ctru sir dung bo tir vung trén 15000 tir bao gém
nhiéu tir loai, d& xuat cach luu trit dit liéu thua dé
tiét kiém bo nhé dbi véi sb luong binh luan (tweet)
16n, hay gap phai néu chu d& can tim dugc nhiéu
nguoi quan tam.
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Gan nhin
Lz . h 4
Tir vigt tat, Tap dac trung
emotion Bow Tap cic
» T‘_‘;,EEt '_1"'?": > | | }—h vecto biéu
Wordnet tién xir Iy dién vin bin
v
Tinh xic suat
cho tumg dic
trumg
Tur '\IE‘E tﬁ-t, ¥ ¥
emotion e
Tweet »| Tweet dwgc y Vecto biéu_l »|  Mb hinh N
W ?e Wordnet tién xi Iy dién van ban phin lép -
maol

Hinh 1: So d6 phan 16p ¥ kién véi giai thuit MNB

2 PHUONG PHAP NGHIEN CUU

2.1 Tién xir Iy dir liéu

Dir liéu cua mang Twitter rat _phtre tap, phi chu
trac, nhidu. Dé co thé phan 16p bang giai thuat may

hoc, trudc hét can phai thuc hién cac thao tac tién
xu ly.

Cac tén tai khoan Twitter cua ngudi dung dugce
chuyén veé dang USER_AT.

Dia chi trang web duogc chuyén vé dang URL.

Chung t6i con xir 1y thém céac ky ty trang lip
gan nhau, bi€u tugng cam xuc, tir viet tat, tieng
16ng, mang ngit nghia.

Xt Iy cac ki tu trung 13p gan nhau: Dé loai bo
ky tu tring lap gan nhau, dau tién phai tim ra day
chura céc ki ty trung lap, sau d6 tién hanh loai bo
cac ki tu trung lap dua trén biéu thirc chinh quy.
Do trong tiéng Anh, cic nguyén am giéng nhau
thuong dung canh nhau nén viée loai bo gip kha
nhiéu kho khin. O ddy chung t6i s& lay 2 ki ty ndm
canh nhau trong diy cac ty trung 1ip gan nhau.

Xt Iy biéu twong cam xtic: Chung toi st dung
nhitng emotion phd bién cta yahoo va facebook
(gém 36 biéu twong cam xuc), vi ddy l1a nhiing
emotion dugc st dung lau doi va phé bién. Voi
mdi tweet co chira t6 hop ki tw dai dién cho biéu
twong cam xuc, lan luot thay thé cac ki tu do bé’mg
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¥ nghia da dugc luu trong b tir dién.

Xur 1y tir viét tat va tiéng long: Bat ki mang xa
hoi nao cling chira mot von tir vung 1a tir viét tat va
nhiing tiéng long do nguoi str dung tao ra. Twitter
cing vay, diéu nay gay ra nhap nhing trong viéc
tién xir Iy ngon ngir. Trong dé tai nghién ciru nay,
chung t6i st dung hon 100 thuét nglr cia Twitter
bao gom: chir viét tit ciing cac tir, cum tir, cong cu
ki thuat co lién quan dén Twitter, dugc ngudi ding
mang xd hoi ndy quy wdc, suu tip va truyén ba.
Tuong ty nhu phuong phap xu Iy bleu tuong cam
xuc, lan luot thay the cac tir viét tat bang ¥ nghia
clia chiing trong mdi tweet.

Xu ly mang nglt nghia: M6 hinh WordNet 1a
mot loai tir dién tuong tu tr dién déng nghia.
WordNet phan chia tir vung thanh 5 loai: noun,
verb, adjective, adverb va funtion words, nhung
thuc té né chi chta noun, verb, adjective, adverb.
Nhing tip dong nghia dugc goi la synset (SYN
onym SET = synset) tu thdn ching khong gidi
thich vé nghia (hay ¥ niém) ma chung mang la gi,
chung chi cho biét 1a ching c6 mang mét nghia (y
niém) duy nhat nao d6 ma tit ca cac tir c6 dang tir
duogc chira trong tdp do cung mang. Trong nghién
clru nay, ching t6i st dung phuong phap xay dung
SentiWordNet dya trén viéc phan tich sb lwong
nhitng 101 nhan xét dwoc két ndi véi cac synset, va
dwa trén két qua vé vecto dai dién cho phan 16p
synset ban giam sat.
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@

tag

—

Acronyms

__\

Emotion /J ‘ haShtﬁE

URL

| @tuyetngan1101 That's gr8t idea I like it —D"—D #love http://t.co/YJIC davify |

X 1y tag, hashtag, URL:

AT USER That's gr8t idea. I like 1t =D =D love URL |

Xt ¥ biéu trong cam xiic:

AT USER That's gr8t idea. I like 1t happy happy love URL |

Xt 17 tir viét tat:

AT USER That's great idea. [ like it happy happy love URL |

X1 1y wordnet:

locator

AT USER That's great idea. [ like it happy happy love URL outstanding bang-up bully
corking cracking dandy groovy keen neat nifty not bad peachy slap-up swell smashing
capital majuscule big enceinte expectant gravid great large heavy with child iodine
iodin atomic number 33 ace single unity I one i ane the like the likes of ilk wish care
same alike comparable corresponding like information technology IT felicitous glad
happy well-chosen felicitous glad happy well-chosen passion beloved dear dearest
honey erotic love sexual love lovemaking making love love life enjov sleep together
roll in the hay love make out make love sleep with get laid have sex kmow do it be
mtimate have intercourse have it away have it aff screw fuck jazz eff hump lie with bed
have a go at it bang get it on bonk URL uniform resource locator universal resource

Hinh 2: Vi du vé cac buée tién xir 1y di liéu

2.2 Biéu dién dit liéu

Mo hinh Bag of Words (BoW) 1a mdt mo hinh
duogc st dung phé bién trong linh vuc phan loai
van ban. M6 hinh nay thuong st dung dé xur ly
ngon ngit ty nhién, dugc ding dé biéu dién tai lidu,
xem tai li€u 1a mot tap hop céc tr (words) ma
khong quan tim dén thir ty ciing nhu cdu trac cu
phap cua chung.

Mot van ban duoc biéu dién dang véc-to (co n
thanh phan la cac tur tuong ung) ma gia tri thanh
phan thtr j 14 tin sb xuat hién tir thtr j trong van
ban. Néu xét tap D gom m vin ban va ty dién co n
tir vung, thi D ¢6 thé dugc biéu dién thanh bang D
kich thudc m x n, dong thtr i cia bang la véc-to
biéu din van ban th i twong tmg.

Gia st dir liéu ¢6 15.000 tweets véi 20.000 dac
trung (tr vung), thong thuong mdi tweet s& duoc
luu trit nhu sau:
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Chi 1 2 3 20000
muc

Tins6 |0 1 0 . |0
xuat
hién

Néu mdi tan sb xuat hién cta 1 dic trung tén
khoang 2 bytes dé luu trit, vdy mdi tweet ton
40.000 bytes. 15.000 tweets tén 600.000.000 bytes.

Dbi voi nghién ciru ndy, chung t6i dé xudt cach
lwu trit tiét kiém bo nhé, twong ty nhu LibSVM
[Chang & Lin, 2011], chi luu nhing tir ¢6 tan sb
xuat hién 16n hon 0. Cach luu trit nhu sau:

<label> <index-1>:<value-1> <index-2>:<value-2> ...

Trong do:

<label> 1a 16p ban dau cua tweet, 1 1a tich cuec,
0 1a tiéu cuec.
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<index-i> chi muc cua tir thir i.
<value-i> tan s0 xuat hién cua tir i.

Vi mdi binh luan trén Twitter chi gii han 140
ki tw, nén sb luong cac tu xuét hién rét it, trung
binh tir 5 — 7 tr khi chua xtr ly wordnet, 10 - 12 tir
khi d3 xir Iy wordnet. Néu phai luu tit ca cac tin s6
xuét hién cua tung tur trong tweets, dit li€u sé trd
nén rat thua, da s6 déu mang gié tri 0, dan dén su
lang phi bd nho.

Néu luu trix tiét kiém bd nhd, trung binh s€ c¢6 6
dac trung tan so xuat hién 16n hon 0:

2:15:1101:1 609:1 1200:1 15356:1

Véi mdi dic trung c6 dang index-i:value-i, ta
tén khoang 5 bytes, vdy 1 tweet chi ton trung binh
30 bytes. 15.000 tweet s& chiém 450.000 bytes. So
véi cach luu trit ban dau, chung ta tiét kiém duogc
599.550.000 bytes.

Tét nhién 15.000 tweets chi 14 mot con sb v
cuing nho so voi lugng dir lidu trén Twitter. Néu dir
lidu cang 16n, y nghia ctia viéc luu trir tiét kiém bo
nhd s& duoc thé hién cang rd.

2.3 Phén loai y kién bing giai thuit may
hoc MNB

Multinomial Naive Bayes (MNB) 13 mdt mo
hinh don gian nhung hoat dong rat tbt trong viéc
phan loai van ban. [Lewis & Gale, 1994] da dé
xuét két hop mo hinh ti tir va NB tao ra giai thuat
Multinomial Naive Bayes. Cu thé trong bai toan
cua chung ta nhu sau:

Goi C 1a tép hop cac 16p cua van ban (C c6 2
phan tir +1 va -1). Goi £ 14 mot vin ban méi dén.
Ta chon xac suit dé # thudc vao 16p ¢; 16n nhét.
Xéc suat nay dugc tinh boi cong thire:

Pr(c).Pr(¢, | c
Pr(z,)
Vvéi ceC
Chu y:
Pr(c) dugc tinh béng tong so van ban cua 16p ¢
chia cho tong s6 vin ban ciia tat ca cac 16p.

Khi tim gia tri 16n nha} ctia Pr(c|t;) ta c6 thé bo
qua tinh Pr(t;) do khong d6i khi so sanh.

Xac sudt Pr(t;|c) dugc tinh bang cong thirc:

i
Pr(t, | ¢) = (Zf,l,)'HPr(W <)
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Chu y:
i 12 tAn sut tir thir n trong .
Pr(w,|c) 1a xéc suit ctia tir thir # khi cho trudc
16p c.
Thay (me- )!’Hf;zi'/ la o | tacocong
thie Pr(z, | ¢) = a ] Pr(w, | )’
n

3 KET QUA VA THAO LUAN

Dé danh gia hiéu qua ciia phuong phéap dé xuat,
chung t61 da thuc hién cai dat giai thuat MNB
(Lewis & Gale, 1994) (m6 dun phan loai y kién
trén Twitter), sit dung ngén ngtr Python va thu vién
wordnet NLTK ctia n6, dong thoi chung t6i da thay
dbi cdu triic chuong trinh thich hop véi cach luu
trir tiét kiém bd nho. Chung t6i st dung m6 dun
biéu dién dit liéu theo md hinh thi tir BoW
(McCallum, 1988). Ngoai ra, chiing t6i ciing can so
sanh MNB v&i mét giai thudt SVM chuén, duoc st
dung phd bién trong cong dong may hoc 1a
LibSVM (Chang & Lin, 2011).

V& dit liéu thuc nghiém, chung t6i st dung tap
dir liéu duoc suu tap boi [Go et al., 2009] dugc lay
tr cac API thu thép theo dinh ki trén Twitter. Cac
tweets dugc chép trong khoang thoi gian tir ngay
06/04/2009 dén ngay 25/6/2009 véi 72 cha dé
thudc nhiéu linh vuc: mua ban, ki thuat, 4m nhac,
khu vuc,... Két qua 6ng thu duogc 1 triéu 6 tweets
v6i 8000 binh luan tich cyc va 8000 binh luan tiéu
cuc khong trung nhau.

B dir liéu 1 (b6 dir li€u gbc): 15.000 binh luan
duoc lay ngau nhién trong b dir liéu 1 tri€u 6 cua
(Go et al., 2009).

Bo dir lidu 2: 1a bo dit lidu gde duoc xur 1y biéu
tugng cam xtc.
“Bo dit liéu 3: 1a bd dir ligu 2 duge xir Iy tir
viet tat.

B0 dir li¢u 4: 1a bo di liéu 3 duge x1r ly mang
ngir nghia.

Chung t6i st dung nghi thirc kiém tra hold —
out dé danh gia hiéu qua cta 2 giai thuat phan 16p,
ldy ngiu nhién 2/3 tap dir liéu dé hoc (10000 binh
luan) va 1/3 tap dir liéu kiém tra (5000 binh luan),
thuc hién trén cing mot tap dit liéu mau.

Chung t6i tién hanh so sanh két qua dwa trén
cac ti€u chi nhu:

TP: tong sb phan tir ctia 16p tich cyc dwoc mo
hinh phan 16p 1a tich cuc.
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TN: tong s6 phan tir ciia 16p tiéu cuc dwoc mod
hinh phan 16p la tiéu cyec.

FN: tong sb phan tir ctia 16p tich cuc bi mé hinh
phan 16p sai thanh ti€u cuc.

FP: tong s6 phan tir ctia 16p tiéu cuc bi mé hinh
phén 16p sai thanh tich cuc.

TP rate (recall): @ chinh xac cta 16p tich cuc.
TN rate (recall): d9 chinh xac cua 16p tiéu cuc.

Precision: 14 sb phan tir dugc md hinh phén 16p
dtng ve 16p tich cuc chia cho tong so phan tr dugc
du doéan la 16p tich cuec.

Accuracy: d9 chinh xac toan cuc.
FI: trung binh diéu hoa cuia precision va recall.

Sau khi tién hanh thir nghiém nhiéu lan giai
thuat SVM, chiing t6i nhan thiy rang sir dung ham
nhan tuyén tinh voi hang sé cost = 1 (dung hoa do
16n cua 1& phan hoach va 16i) cho két qua phén 16p
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cao nhit. Tt ca cac giai thudt trén déu duoc thuc
hién trén may tinh c4 nhan (Intel Pentium T3400,
2.2 GHz, 2GB RAM] chay hé diéu hanh ubuntu
12.04

Sau khi chiing toi tién hanh phéan 16p trén 4 bd
dir liéu, ket qua thu duge tir 2 giai thudt may hoc
nhu trinh bay trong Bang 1, biéu d6 trong Hinh 3.

Dya vao biéu do Hinh 3, ta thdy giai thuat
MNB phan 16p chinh xac khi so sanh véi gidi thuat
SVM. MNB ¢6 thé luu trir tiét kiém bd nhé theo
dinh dang cua LibSVM, hon nita 6 chinh xac téng
thé ctia MNB cao hon gan 10% so véi SVM.

Sau 2 budc tién xir ly, hiéu qua cua giai thuat ting
1én, tuy nhién mure do tang chm. Riéng d01 voi div
liéu xtr Iy WordNet, cac chi s giam xudng dang
ke két qua thap hon khi chua xtr Iy. Ngoai ra, ti 1¢
sd phan tir 16p tich cuc duoe dy doan la 16p tich
cuc cao hon ti 18 sb phan tu 16p ti€u cuc dugce dy
doan 1a 16p ti€u cuc, ngoai tror dit liéu duge xu ly
WordNet.

Bing 1: Két qua phén 16p y kién bang 2 giai thuat MNB va SVM

MNB SVM
B 1 B) 2 Bj 3 B 4 Bj 1 B) 2 B) 3 B 4
TP 2200 2248 2228 2000 1836 1921 1889 1703
FN 377 350 312 619 741 619 709 811
TN 2032 2079 2177 1884 1674 1616 1665 1662
FP 391 323 283 497 749 844 737 824
TP rate = Recall  0.853706 0.865281 0.877165 0.76365 0.712456 0.756299 0.727098 0.677407
TN rate 0.83863 0.865529 0.884959 0.791264 0.690879 0.656911 0.693172 0.668544
Precision 0.849093 0.874368 0.887296 0.800961 0.710251 0.694756 0.719345 0.673922
Accuracy 0.8464 0.8654 0.881 0.7768 0.702 0.7074 0.7108 0.673
F1 0.851393 0.869801 0.882202 0.781861 0.711352 0.724222 0.723201 0.67566
0.9
0.88 ]
0.86 .
0.84 +—
o TP rate
0.82
< 0.8 1| m TN rate
0O Accuracy
0.78
oF1
0.76 +
0.74 +—
0.72 4
0.7
Bo 1 Bo 2 Bo6 3 Bo 4

Hinh 3: Biéu dd so sanh két qua ciia 4 by dir liéu bang giai thuat MNB
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Tap chi Khoa hoc Truong Pai hoc Can Tho

Két qua thuc nghiém cho phép ching toi tin
rang giai thuat MNB phén 16p y kién trén Twitter
hiéu qua, ké ca s6 chiéu 16n.

4 KET LUAN VA HUONG PHAT TRIEN

Chung ti vira trinh bay mot hudng tiép can
trong viéc phan loai y kién mang xa hoi, sit dung
phuong phap biéu dién vin ban bang mé hinh tii
tir va giai thudt may hoc MNB. M6 hinh tai tir
dugc xay dung don gian, nhanh, dé biéu dién vin
ban dudi dang véc-to tan s6 xuét hién cua tir trong
van ban, s6 chidu 16n. Thay vi luu trir day du gié tri
clia vecto, chung t6i dé xuédt cach luu trir theo
chuén LibSVM dé tiét kiém bo nhé. Chung toi da
cai dat lai giai thuat may hoc Multinomial Naive
Bayes dé c6 thé xir 1y dinh dang méi cua tap dit
lidu. Két qua thuc nghiém trén cac tap dir li€u cho
thiy ban cai dat moi cua giai thuat Multinomial
Naive Bayes (MNB) phan 16p hi¢u qua, don gian
va chinh xac khi so sanh véi may hoc SVM.

Trong twong lai, ching t6i tiép tuc nghién ctru
cho nhitng chii @& nhit dinh va cac mang xa hoi
khéc, dic biét ddi voi mang xa hoi facebook véi
ndi dung binh luan khong han ché. Nghién ctru tich
hop vao mang xa hoi duéi dang tng dung, hd trg
cho céc t chire kinh té, chinh tri, nghé thuat.

LOI CAM TA

Nhom tac gia xin chan thanh cam on sy hd tro
cua khoa CNTT & TT, Trudong Pai hoc Can Tho
va khoa chuyén nganh truong Cao dang Cong dong
Ca Mau d3 tao diéu kién thuan lgi cho nhom tac
gia hoan thanh d¢ tai nghién ctru.
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