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ABSTRACT

This paper presents the semantic smoothing of the Bag-of-Words (BoW)
model to improve the positive class prediction of k nearest neighbors
(kNN) in the short text classification. The BoW model, a representation of
the text constructed by counting the occurrence of each word in the text, is
popularly used in text classification. The drawback of the BoW model is
that it does not take the semantic similarity of words into account. That is
often the cause of mismatches in the vocabulary used by kNN. And then, it
leads to the poor prediction of the positive class in short text classification.
We propose to use the semantic smoothing of BoW to improve the positive
class prediction of kNN. The numerical test results on a real dataset show
that our approach improves 8% in terms of the positive class prediction
while degradesing less than 1% in term of the negative class prediction of
kNN algorithm in short text classification.

TOM TAT

Trong bai nay, ching t6i gidi thiéu tiép cdn tich hop ngit nghia véi mé
hinh tii tir nham cdi tién hiéu qua du dodn [op dwong cua giai thudt k lang
giéng trong phdn I6p van ban ngan M6 hinh tii tir la mé hinh biéu dién
van ban nhw véc to tan sé xuat hién cua tir trong van ban, duogc su dung
phé bién hién nay trong van dé phan 16p van ban. Tuy nhién, khuyét diém
ciia mé hinh tii tir la khéng quan tam dén sw dong nghia cia tir, diéu nay
lam giam hiéu qua dy dodn Iop dwong (Iop quan tam) cua giai thudt k
lang giéng trong phdn I6p vin ban ngan. Chiing téi dé xudt tich hop ngir
nghia vao mé hinh tii tir dé cdi thién két qua di dodn Iop duong cua k
lang giéng. Két qua thic nghiém voi tdp dir liéu thuc cho thdy rang cdc
phwong phép cia ching téi dé xudt cdi thién dy dodn l6p dwong hon 8%
trong giam chuwa dén 1% dy dodn 6p am ciia gidi thudt k lang giéng trong
phdn lop van ban ngcfn.

1 GIOI THIEU

tu dong thu dién ti, sép xép hop thu dién tir, nhan

Phan 16p van ban (Manning, 2008), (Sebastiani,
99) 1a gan nhan ty dong cho ting van ban theo chu
dé da duogc dinh nghia trude dya vao ndi dung cta
vin ban. Phan 16p vin ban sir dung phd bién trong
ung dung nhu: gan nhan ty ddng mot ban tin, phan
16p ¥ kién nguoi dung trén cac mang xa hoi, tra 10i
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dang thu’ rac, phan tich ndi dung dé phat hién nhom
khiing bo.

Trong bai bdo ndy, chung toi xét dén van dé
phan 16p van ban ngdn, thuong thiy ¢ cac ung
dung nhu phan 16p ¥ kién trén mang xa hoi twitter
(Liu, 2012), kiém tra cac cau hoi / tra 10i tir cac
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cudc phong van trong tmg dung hoach dinh nguén
nhan lyc doanh nghiép (Do et al., 2014). Cac van
ban ndy thuong rat ngin (chira t6i da khoang 20
tir), mang rét it théng tin dé cho phép thuc hién
vi€c phan 16p bdi cac mo hinh may hoc. Hon nira,
mo hinh tai tir lai khong quan tim dén sy dong ngir
nghia cla cac tu, tim hai van ban tuong tu nhau
trong giai thuat phan 16p kNN can phai so khép tir
vung. Diu nay lam giam hiéu qua du doan 16p
duong (16p quan tdm). Chung toi d& xuét tich hop
ngit nghia vao mé hinh thi tir dé cai thién két qua
du doan 16p duong cta kNN trong phan 16p van
ban ngin. M6 hinh ngir nghia dua trén tu dién dong
nghia WordNet (Fellbaum, 1998), phan tich ngit
nghia tiém 4an LSA (Dumais, 2004) va chi dé tiém
an LDA (Blei et al., 2003). Két qua thuc nghi¢m
voi tap dir liéu thu duogc tir nghién ctru (Do et al.,
2014) cho thay rang cac phuong phép cua chung
t61 dé xudt cai thién dy doan 16p dwong hon 8%
trong khi giam chwa dén 1% du doan 16p 4m cua
giai thuat kNN trong phén 16p vin ban ngan.

Phén tiép theo cua bai viét dugc trinh bay nhu
sau: phan 2 trinh bay ngin gon vé phan 16p vin ban
Bang 1: Vi du vé tap dit liéu vin ban
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v6i mo hinh tai tir va giai thudt kNN, phan 3 trinh
bay cac phuong phap két hop ngir nghia v6i mo
hinh tai dé cai tién giai thuat phan 16p kKNN. Phan 4
trinh bay cac két qua thuc nghiém, tiép theo sau do
1a thao luan vé cac nghién ctru c¢6 lién quan dén
phan 16p van ban trudc khi két luan va huéng phat
trién.
2 PHAN LOP VAN BAN VOI MO HINH

TUI TU VA GIAI THUAT KNN

Phuong phap phan 16p véan ban thuong dya trén
md hinh thong ké tir va cac giai thuat hoc tu dong
(Manning, 2008), (Sebastiani, 99).

2.1 MO hinh tii twr

Do dit liéu van ban & diu vao ¢ dang khong cu
truc, trong khi cac giai thudt may hoc ¢ giai doan
tiép theo sau thuong chi c6 thé xir Iy duoc dir liéu
dang céu trac bang (mdi dong 13 mot phan tir dir
lidu, cot 1a chidu hay thudc tinh). Dé giai quyét van
d& nay, mé hinh tai tir (Harris, 1954), (Salton ef al.,
1975) cho phép chung ta biéu dién tap dit liéu vin
ban vé ciu trac bang.

STT Noi dung Lép
1 support vector machines for classifying images Duong
2 databases management systems Am
m software testing Am

Budc tién xur Iy ndy bao gdm viéc phan tich tir
vung va tach cac tir trong ndi dung cta tap van ban,
sau do6 chon tép hgp cac tir c6 y nghia quan trong
dung d phan 16p, biéu dién dit liéu van ban vé
dang bang dé tir d6 cac giai thuat may hoc co thé
hoc dé phén 16p. 6] _bude phan tich tir vung, cong
viée c6 thé 1a quy vé tir gdc ciia cac bién thé tir, co
thé x6a bo cac tir khong ¢6 y nghia cho viéc phan
16p nhu cac mao tir, tir ndi,... Tiép dén 1a tach cac
tur, dua vao tu dién. Mot van ban dugce biéu din
dang véc to (c6 n thanh phan, chiéu) ma gia tri

thanh phan thir j 13 tan s6 xuat hién tir thir j trong
van ban. Néu xét tap T gém m vin ban va tu dién
¢6 n tir vung, thi T c¢6 thé duoc biéu dién thanh
bang D kich thudc mxn, dong thir i cuia bang 1a véc
to biéu dién van ban thir i twong ung.

Xem vi du tap dir liéu van ban trong Bang 1,
sau khi tién xir 1y biéu dién v6i md hinh tai tir thu
duogc bang dit liéu D ¢6 cdu trac nhu Bang 2, tir
bang nay giai thuat may hoc nhu kNN ¢ thé xir Iy
van d& phan 16p.

Bing 2: Biéu dién tip dir liéu viin ban bang mé hinh tui tir

STT 1 (support) 2 (machine) n-1 (software) n (system) Lép
1 1 1 0 0 Duong
2 0 0 0 1 Am
m 0 0 1 0 Am

2.2 Giai thuat KNN

Giai thuat kNN dugc Fix va Hodges dé xuat tir
nhitng nam 1952. Day la phwong phép rat don gian
nhung ciling cho hi€u qua cao trong khai moé dir liéu
(Wu and Kumar, 2009). Giai thuat kNN thuong
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dugc sir dung trong cac van dé tim kiém vian ban,
phén 16p van ban (Manning, 2008). Gia st ta c6 tap
mAu dit liéu hoc ban dau c6 2 16p (tron, vudng) nhu
vi du trong Hinh 1. Giai thuat kNN khong can qua
trinh hoc. Khi c6 mot phan tir dir liéu x méi dén
can du doan 16p, giai thuat di tim trong tap hoc &
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lang giéng tir tap dir liéu hoc (k = 5) cua phan tur Bang 3: Vi du vé tap dir liéu 2 vin ban d1, d2 va

méi dén x dé thuc hién du doan, 16p cua phﬁn tu viin ban x cin phéan lép
mA('ri d§n x dugc d}r doé’n dua}kvéo lt}ét bﬂinh cPonﬂsﬁ STT Noi dung Lép
dong tur cac 16p cua k lang giéng (16p cla phan tir x 41 kernel machines Duon
duogc du doan 1a tron). . . P &
d2  Linux machine Am
] O X support vector machines ?

[
] O O Trong khi phén 16p, giai thuat kNN cép tim
L] trong tap hoc k lang giéng. Chinh vi vay, két qua
] phan 16p cia gidi thudt phu thuoc vao do do
khoang cach. Tuy nhién, néu s dung mé hinh tai
tr nhu trén, thi khi tim k lang giéng ctua kNN lai

O O
O O
O
[

O khong thé xét dén sy twong dong vé mat ngir nghia
do m6 hinh tai tir khong quan tdm den su dong
O nghia cia cdc tir trong van ban (ma can so khép
O chinh xéc tir). Dé thay rd diéu nay, can xem xét vi
Hinh 1: Giéi thuit KNN du voi tap dir liéu c6 3 van ban ngan (2 van ban dl,

d2 dugc gan san 16p va vin ban x can phan 16p)
nhu sau Bang 3.
Biang 4: M6 hinh tii tir ciia tip dir lidu 2 vin ban d1, d2 va vin ban x cin phan 16p

STT support vector machine linux kernel Lép
dl 0 0 1 0 1 Duong
d2 0 0 1 1 0 Am

X 1 1 1 0 0 ?

Bang 4 12 md hinh tii tir bidu didn 3 vin bang phén 16p cua giai thuat kNN. C6 hai tlep can dugc
trén. Dé phan 16p x thude vao 16p Duong hay Am, dé xuat o day. Mot 1a st dung tu dién dong nghia
kNN tim / lang giéng cua x bang cach tinh khoang WordNet (Fellbaum, 1998) két hop v6i mo hinh thi
cach (chiang han Manhattan) tir x dén vin ban dJ va tir. Ngoai ra, ¢6 the str dung phuong phap phan tich
d2, sau d6 lang giéng 1a khoang cach nho nhét. Két ngit nghia tiém an (Latent Semantic Analysis —
qué 1a khoang cach d(x, d1) = d(x, d2) = 3. kNN LSA (Dumais, 2004) va chu dé tiém 4n Latent
khong thé phan 16p tét cho phan tir x. Néu xét vé Dirichlet Allocation - LDA (Blei et al., 2003)).

ngir nghia, thi x tvong ty v6i d/ hon la d2, do x va 3.1 MO hinh ngir nghia sir dung tu dién
dI cung thudc vao chu dé may hoc. WordNet

3 TICH HQP NGU NGHIA VAO MO Xuat phét tir md hinh tai tir v6i tap tir vung Voc
HINH TUI TU kich thude 1a n, can xay dung mdt ma tran dong

nghia S kich thudc la nxn ma ¢ do mdi phan tir Sij
la moi quan hé dong nghia gilta tr Wi va tu Wj
trong tap Voc.

Pé khic phuc nhuoc diém vé viéc bo qua sy
dong nghia cua tir trong mo hinh thi tu, can thiet
phai tich hop thém ngit nghia d€ cai thién hi€u qua

. Text classification
BoW Semantic
— w
D[m,n] I - Sem[m,n]| Classification AN
U wl—g algorithm 4\:»45
> > i > —_—| L[ mf ENARY
: kNN ] X
— WordNet ] D D
Pre-processing ]
Hinh 2: M6 hinh ngir nghia BoW-WordNet va kNN cho phan l6p van ban
Ma trin ddng nghia S duge xdy dung dua vao ngilt nghla phan cap cua cac tur tleng Anh, cung cap
tu dién WordNet. Ty dién nay 1a mot co s& dit liéu cdc mOi quan h¢ dong nghia gitta cac tir. Sy dong
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nghia ngilr nghia gilta hai tir ¢ gia tri trong doan
[0, I]. Néu hai tir la dong nghia tuyét doi thi
WordNet tra vé gia tri dong nghia ngilt nghia la /.

Viéc tich hgp dong nghia vao mé hinh tai tir
thuc hién bang cach nhan bang dit liéu D kich
thudc mxn cia mo hinh tai tr v6i ma tran dong
nghia S, thu dugc bang dit liéu méi 1a Sem c6 kich
thude 1a mxn. Lic nay giai thuat kNN x@ Iy bang
Sem dé phan 16p dit liéu thay vi 1a bang D ciua md
hinh tai tir thuong thdy. Hinh 2 md ta& mo hinh
ngit nghia BoW-WordNet va kNN cho phan 16p
van ban.

Tro lai vi du trén, voi by tr vung gém 5t
{support; vector; machine; linux; kernel}, ma tran
dong nghia S dugc xdy dung tir ty dien WordNet

nhu trinh bay trong Bang 5.

Bang 5: Ma tran dong nghia S cia tip tir vung
{support; vector; machine; linux;
kernel}

S support Vector machine linux Kernel

support 1.0 0.38 0.78 030 0.39

vector 0.38 1.0 0.38 0.21 047

machine 0.78 0.38 1.0 0.0 0.36

linux 0.30 0.21 0.0 1.0 0.0

kernel 0.39 047 0.36 0.0 1.0

Tiép dén, nhan bang dir liéu 4 cua mo hinh tdi
tir voi ma trdn dong nghia S & Bang 5, thu dugc
bang dit liéu Sem nhu Bang 6. Néu dé y so sanh su
khac nhau giita Bang 4 (md hinh tui tir) va Béng 6
(md hinh ti tir ¢6 tich hop ngit nghia), ta c6 thé
thiy ring trong Bang 4 véc to x c6 thanh phan
tuong Ung kernel = 0 do x khoéng c6 chua tu
kernel, tuy nhién cac tr support, vector, machine
lai c6 quan hé ngir nghia tir kernel nén sau khi tich
hop ngit nghia, véc to x trong vdi Bang 6 co6 thanh
phan kernel twong tng 1a gia tri 16n hon 0. Twong
ty nhu vy, nhiéu gia tri 0 cia Bang 4 ciling dugc
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thay bang cac gi4 tri 16n hon 0 trong Bang 6 do tir
twong tng cd quan hé nglt nghia véi cac tir khac
xuat hién trong van ban.

Bang 6: M6 hinh tii tir da tich hgp ngir nghia
Sem cua tap dir liéu {dI, d2 va x}

STT support vector machine Linux kernel Lép

dl 1.17 0.85 1.36 0 1.36 Duong
d2 1.08 0.58 1 1 036 Am
X 2.16 1.76 2.16 0.51 121 ?

Dé phan 16p vian ban x st dung bang 6 (bang dit
liéu da tich hop ngit nghia Sem), kNN tim 1 lang
giéng ctia x bang cach tinh khoang cach Manhattan
tir x dén van ban d/ va d2. Két qua la khoang cach
d(x, dl) = 3.35 < d(x, d2) = 4.76. Van ban x dugc
gan 16p 12 Duong (16p cua d1). Két qua nay chimg
t6 rang tich hop ngit nghia vao mé hinh tdi tir giup
kNN phén 16p hi€u qua van ban hon.

3.2 Phan tich ngir nghia tiém 4n (LSA)

Phan tich ngir nghia tiém an (LSA) la mot k¥
thuat thuong dung trong xr 1y ngdén nglt tu nhién
va tim kiém thong tin. LSA thuc hién phén tich cac
mdi quan hé giita tip cac van ban va cic tir vung
c6 trong van ban. LSA gia dinh rang nhiing tir c6
ngit nghia gin nhau thuong xuat hién trong cuing
ngit canh (phan tuong ty ciia van ban). Xuat phat
tor bang dir liéu D kich thuéc m>xn (m van ban, n
tr vung) thu dugc & mo hinh tui tir, LSA st dung
ky thuat phan tich gia tri ky di (Singular Value
Decomposition - SVD), rat trich mdi twong quan
ngit nghia giita cac tir trong tap vin ban, giam sb
cot (chiéu) vé k dic trung tiém an cua bang dir liéu,
thu dwgc bang R kich thudc m xk trong khi van giit
dugc cau trac tuong tu cia cac dong trong bang R.
Giai thuat kNN sir dung bang R (ngit nghia tiém
4n) dé thyc hién phan 16p van ban. M6 hinh duoc
md ta nhu Hinh 3.

BoW Red Text classification
D[m.n] R[m,k]] Classification AN
<Text> LSA algorithm A‘-&
- - —- L] ] /\ A
LDA kNN ] Pox @
O O+
Pre-processing []

Hinh 3: M6 hinh ngir nghia tiém 4n BoW-LSA/LDA va kNN cho phén 16p vin ban

3.3 Chi dé 4n (LDA)

Trong khi LSA chi ¢6 thé rut trich ngit nghia
dong nghia tiém an cua cac tir trong tip van ban thi

69

mot vin d& khéac van chua duoc giai quyét dé chinh
1a sy da nghia cua tir. D€ giai quyét dugc ca van dé
trén, (Blei et al., 2003) da dé xuat mo hinh chu dé
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tiém an LDA cho phép kham pha ngit nghia tiém
4n va ca sy da nghia cua tir trong tip van ban. LDA
142 mdt md hinh sinh x4c suit cho tap dir liéu roi rac
(van ban). LDA gia dinh ring mdi tai liéu 1a sy
tron 13n cia nhiéu chu d&, mdi chu dé 1a mot phan
bd xé4c sudt trén cac tir. LDA vé ban chit dugc xem
1a md hinh Bayes 3 cép do: tap van ban, vin ban va
tir; trong d6 mdi van ban cla tap hop m vin ban
duge md hinh nhu mot md hinh hdn hop ciia & chi
dé 4n, mdi chu d& 4n 1a phan phdi xac suat da thirc
(multinomial distribution) cta » tir. M6 hinh LDA
sinh tir va vin ban theo quy tic nhu sau:

Ung véi mdi tir ctia #; tir vung cia van ban dj,

— 1Ay mau chi d& z; tudn theo phan phdi x4c
suat da thirc multinomial(6;)

— liy méu tir w; tuan theo phan phdi xac suat
da thuc multinomial(¢z;)

O d6 nhitng tham s6 ctia phan phdi xac suat da
thirc cho chu dé trong mot tai ligu 1a 6; va nhing tr
trong chu dé an ¢k c6 xac sudt tién nghiém

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 34 (2014): 66-73

Dirichlet. M6t cach truc quan, co thé dién giai vé
tham s6 ¢k dé chi tim quan trong cuia nhimng tir
trong chii dé k va tham sb 6; chi ra nhiing chu d&
kham pha trong van ban d,.

Xuéat phét tir bang dit liéu D kich thuéc mxn
(m van ban, n tr vung) thu dugc & mod hinh tai tir,
LDA rat trich k chii d& tiém 4n trong tdp m vin
bén, tao bang dit liéu méi R kich thude m xk. Giai
thuat kNN sir dung bang R (chii dé tiém an) dé thyuc
hién phan 16p vén ban (xem Hinh 3).

4 KET QUA THU'C NGHIEM

Phan thuc nghiém nhim déanh gia hiéu qua cua
tiép can dé xuat sir dung ngir nghia két hop v6i mo
hinh tai tir dé cai tién hiéu qua du doan 16p dwong
ctia giai thuat kNN trong phan 16p vin ban ngan.

Vé chuong trinh, chung t6i d4 tién hanh cai dat
giai thuat kNN, phuong phap phén tich ngit nghia
tiém an LSA va chii dé an LDA bang ngbn ngir 1ap
trinh C/C++ trén may PC Linux.

Bang 7: Vi du vé tip dit liéu viin ban gom cac cAu héi / tra 16i tir cic cude phéng vén trong ing dung

hoach dinh ngudn nhan lyc doanh nghiép

STT Noi dung Lop
Q: Are all your employees working at the same building?
1 A: Inconsistent Duong
C:
Q: What kind of clients does the company have?
2 A: Am

C: Check for update

Chung t6i sir dung tap dir liéu van ban ngén
duoc nghién ctru trong (Do et al., 2014). Day 1a tap
dir liéu van ban gdm cac cdu hoi / tra 10 tir cac
cudc phong van trong tng dung hoach dinh ngudn
nhan lyc doanh nghiép. Cac vin ban ngin nay
thuong rat ngan (chira khoang 20 tir), nhu vi du
trong Bang 7. Véan dé can xu ly ¢ day 1a dya vao
ndi dung cau hoi (Q) va cau tra 161 (A) ma kiém tra
xem cdp Q/A dugc phan 16p 1a ding (duwong) hay
sai (4m) can chinh stra (C). Téap di liéu déu tién c6
3696 cap Q/A, sau budc tién xir Iy loai bo cac cip
Q/A trung lap, chung t6i chi con lai 966 cap Q/A.
Ching t6i st dung thu vién Libbow cula
(McCallum, 1998) dé thuc hién budc tién xtr 1y dir
liéu van ban (loai bo tir it ¥ nghia stop-words va
quy vé tir gbc), xay dung mé hinh tdi tir v&i 500 tir.
Chung t6i thu dwoc tap dir liéu 1a bang D c6 966
dong (cap Q/A) vdi 500 cot (chiéu, tir), c6 2 16p
(duong/am) trong d6 112 phan tir thudce 16p duong
(chiém ty 1& khoang 12%) va 854 phan tir thudc 16p
am (chiém ty 1¢ khoang 88%).
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Nghi thire kiém tra duoc sir dung ¢ déy 1a hold-
out, 1ap lai 10 lﬁn, mdi lan léy ng?lu nhién 644 dong
lam tap hoc va 322 dong con lai lam tap kiém tra.
Tinh hiéu qua la trung binh cta 10 lan lip. Giai
thuét kNN dat hiéu qua cao nhat v6i k=3.

kNN phan 16p bang dir li€u thu dugc tir mo
hinh tai tir duwgc ky hiéu 1a kNN.

Riéng phan tich hop ngit nghia WordNet véi
md hinh tai tir, ching t6i st dung thu vién cung
cip boi (Seco et al., 2004), kNN phan 16p trén
bang dir liéu nay dugc ky hiéu 1a WordNet-kNN.

Chung t6i dung LSA va LDA dé rat trich twong
g 50 dic trung tiém an va st dung kNN trén cac
bang dir liéu nay dwoc ky hiéu lan luot 13 LSA-
kNN va LDA-KNN.

Chiing t6i tién hanh so sanh két qua dya trén
cac tiéu chi nhu d6 chinh xac cua 16p duong (Acc.
Pos), 6 chinh xac cua lop am (Acc. Neg), Gmeans
(trung binh diéu hoa giita do chinh xac cia 1op
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duong, 16p am), d6 chinh xac toan cuc (Accuracy),
d6 do F1 (van Rijsbergen, 1979). Accuracy 1a s
phan tir dugc phan 16p ding cua tit ca cac 16p chia
cho tong s6 phan tir. F1 1a trung binh diéu hoa cua
precision va recall; trong d6 precision 1a sb phan tir
duoc phan 16p dung vé 16p duong chia cho tong sb
phan tir duoc du doan 1a 16p duong va recall 1a sb
phan tir dugc phan 16p dung vé 16p duong nay chia
cho tong s6 phan tir cia dwong.

Két qua thu duogc tir cac giai thuat dugc trinh
bay trong Hinh 4. Quan sat két qua thu dugc Acc.
Pos, c6 thé thay rang tat ca cac mo hinh sir dung
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nglt nghia WordNet, LSA, LDA déu cai thién két
qua du doan 16p duong trén 8% so véi st dung
kNN tryc tiép trén moé hinh tii tir. Tuy nhién, chi
c6 WordNet va LDA van con duy tri két qua du
doan 16p am trong khi LSA lam giam dy doén 16p
am dén 2% so v6i md hinh tai tir gbc. Picu nay
lam cho LSA-KNN cho két qua thap khi so tiéu chi
F1 va Accuracy. Két qua ciia LSA-kNN xuét phat
tir nguyén nhan LSA chua giai quyét tot cho van dé
da nghia cua tur. Trong khi d6 2 mé hinh ngir nghia
con lai WordNet-kNN va LDA-KNN lai ludn chiém
uu thé khi so sanh trén F1, Gmeans va Accuracy.

Két qua phan I&p

D& chinh xac (%)

F1

Tiéu chi

BkNN
mWordNet-kNN
MLSA-KNN

B LDAKNN

Hinh 4: Két qua phan I6p tip vin bin ngin

Két qua thu dugc tir thue nghiém nay cho phép
chung t6i tin rang tich hop ngit nghia vao mo hinh
tai tr WordNet-kNN va LDA-KNN cai thién dugc
dang ké hiéu qua du doan 16p dwong va giam rat it
két qua du doan 16p 4m cla giai thuat kNN trong
phan 16p vin ban ngan.

5 THAO LUAN VE CAC NGHIEN CUU
LIEN QUAN

Céc tiép can phan 16p van ban dwoc nghién ctru
trudc day dya trén mo hinh nglr nghia hodc may
hoc (Manning, 2008), (Sebastiani, 1999). Theo
gido sur ddu nganh vé phén tich dit liéu cua Dai hoc
California, Berkeley, M. Hearst cho rang tiép can
ngit nghia rat phirc tap va khong mang nhiéu hiéu
qua. Thay vi vy, tiép can dwa trén may hoc tu
dong lai don gian va cho nhiéu két qua tét trong
thyc tién. Phuong phap phan 16p vin ban dua trén
moé hinh thong ké tir va cac giai thuat hoc tu dong.
Dir liéu van ban c¢6 do dai khac nhau duge biéu
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din dudi dang véc to tan sd xuat hién cua tir trong
van ban (mo hinh tai tor (Harris, 1954), (Salton et
al., 1975)), day 1a md hinh biéu dién phd bién va
dugc dung trong hau hét cac nghién ctiru vé phan
16p van ban va tim kiém thong tin, (Manning,
2008), (Sebastiani, 1999), (Lewis & Gale, 1994).
Tép tr vung thu dugc c6 thé 1én dén hang tram
ngan. Vi vay, tap dir liéu van ban duoc chuyen vé
dang mot bang c6 sd cot (chidu, tir vung) rat 16n.
Budce tiép theo 13 hudn luyén moé hinh hoc ty dong
tir bang dit liéu nay. Cac md hinh may hoc thuong
st dung nhu giai thuat k lang giéng (KNN (Fix &
Hodges, 52)), Bayes tho ngdy (NB (Good, 65)),
cdy quyét dinh (Quinlan, 93), may hoc véc to hd
trg (SVM (Vapnik, 95)), giai thuat tdp hop mo hinh
bao gdm Boosting (Freund & Schapire, 95) va rimg
ngau nhién (Breiman, 01).

Nghién ctru giam chiéu véi phan tich ngit nghia
tiém an va chu dé 4n cing dugc tim thy trong cac
cong trinh tiéu biéu nhu (Hofmann, 1999),
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(Dumais, 2004), (Blei et al., 2003), (Trén & Pham,
2012).

Ciing da c6 nhitng nghién cuu trude day cua
chiing t6i trong (Pham et al., 2006, 2008), (P6 &
Pham, 2013), dé xuét giai thuat tdp hop mo hinh
cua may hoc SVM, Bayes tho ngdy, cay xién ngﬁu
nhién, cho phén 16p hi¢u qua dir liéu van ban biéu
dién tryc tiép tir mo hinh ti tir co s6 chiéu 16n.
Ngoai ra, ching t6i ciing da d& xuét tich hop ngit
nghia bang tu dién WordNet (Fellbaum, 1998), cho
phép cai thién két qua hién thi va tim kiém chuyén
gia (Nguyen ez al., 2009) va tim kiém vin ban (Bui
et al., 20006).

Tuy nhién, nghién ciru cta bai viét duoc dat
trong ngit canh phan 16p van ban ngan (chura rat it
tr) st dung mo hinh tii tir va may hoc dua trén
khoang cach don gian nhu kNN. (Song et al,
2014) néu bat van dé kho khan khi xir ly van ban
ngan va cac tiép can may hoc nhu chu dé an, may
hoc SVM, kNN, NB. Muc ti€éu khong nhim so
sanh véi cac giai thuat may hoc phuc tap khac ma
¥ tuong chinh 14 cai tién tiép can thuong thiy trong
phan 16p van ban va tim kiém théng tin c6 sir dung
mo hinh tai tir biéu dién vin ban va giai thuat dua
trén cach tinh khoang cach luén bo qua sy dong
nghia cua tur.

6 KET LUAN VA HUONG PHAT TRIEN

Chiing t6i vira trinh bay tiép can tich hop ngir
nghia nhim nang cao hiéu qua phan 16p vin ban
ngan cua giai thuat KNN. Vin ban ngén mang rat it
thong tin dé cho phép thuc hién viéc phan 16p boi
kNN. Trong khi mé hinh tai tr & biéu dién van
ban hién nay lai khong quan tim dén sy ddng ngir
nghia cua céc tu, hai van ban tuong tu nhau trong
giai thuat kNN can phai so kh6p tir ving. Diéu nay
lam giam hiéu qua du doéan 16p duong (16p quan
tam). Dé cai thién két qua du doan 16p duong cia
kNN trong phén 16p vén ban ngin, chung t6i d&
xudt tich hop ngir nghia vao md hinh thi tir, su
dung tu dién dong nghia WordNet, ngir nghia tiém
4n LSA va chu dé an LDA. Két qua thyc nghiém
v6i tap dir liéu thuc tién van ban ngdn cho thiy
ring cac phuong phap cia chung toi dé& xuit cai
thién du doan 16p duong hon 8% trong khi giam
chua dén 1% du doan 16p 4m cua giai thuat kNN
trong phan 16p vin ban ngan.

Trong twong lai, chiing t6i du dinh m& rong v
tuong nay dé xu Iy van dé tuong tu nhu tim kiém,
phan 16p, anh, vidéo, c6 sit dung mé hinh biéu dién
tai tr va mé hinh may hoc dua trén khoang cach
nhu kKNN.

72

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 34 (2014): 66-73

TAI LIEU THAM KHAO

1. Blei, D., Ng, A., Jordan, M.: Latent Dirichlet
allocation. Journal of Machine Learning
Research 3 (4-5): 993-1022, (2003).

2. Breiman, L.: Random forests. Machine
Learning 45(1), 5-32 (2001).

3. Bui T-T., Nguyén B-T. va B T-N.: Hé
théng tu van tai nguyén hoc tap. Ky yéu hoi
thao SGK 06, Hué, Tr. 1-9 (2006).

4. Do, T-N., Moga, S. and Lenca, P.: Random
forest of oblique decision trees for ERP
semi-automatic configuration. in Multiple
Model Approach to Machine Learning,
Springer (2014), pp. 25-34.

5. D4, T-N., Pham, N-K.: Phan loai van ban:
M0 hinh ti tir va tdp hop m6 hinh may hoc
tw dong. Tap chi khoa hoc PHCT, So 28: 9-
16 (2013).

6. Dumais, S.: Latent Semantic Analysis.

Annual Review of Information Science and
Technology Vol. 38(1):188-230, (2004).

7. Fellbaum, C.: WordNet: An electronic
lexical database. MIT Press (1998)

8. Fix, E. and Hodges J.: Discriminatoiry
Analysis: Small Sample Performance.
Technical Report 21-49-004, USAF School
of Aviation Medicine, Randolph Field, USA
(1952).

9. Freund, Y., and Schapire, R.: A decision-
theoretic generalization of on-line learning
and an application to boosting. In:
Computational Learning Theory:
Proceedings of the Second European
Conference, pp. 23-37 (1995).

10. Good, I.: The Estimation of Probabilities:
An Essay on Modern Bayesian Methods.
MIT Press (1965).

11. Harris, Z.: Distributional Structure. Word
10(2/3) (1954).

12. Hofmann, T.: Probabilistic Latent Semantic
Indexing. Proceedings of the 22th Annual
International SIGIR Conference on
Research and Development in Information
Retrieval (1999), pp.

13. Lewis, D., Gale, W.: A sequential algorithm
for training text classifiers. In: Proceedings
of SIGIR (1994).

14. Liu, B.: Sentiment Analysis and Opinion
Mining. Morgan & Claypool, 2012.



Tap chi Khoa hoc Truong Pai hoc Can Tho

15. Manning, C., Raghavan, P. and Schiitze, H.:
Introduction to Information Retrieval.
Cambridge University Press (2008)

16. McCallum, A.: Bow: A Toolkit for
Statistical Language Modeling, Text
Retrieval, Classification and Clustering.
1998. http://www-
2.cs.cmu.edu/~mccallum/bow.

17.Nguyen, T-B., Lenca, P., Do, T-N. et
Poulet, F.: Visualisation de réseaux
d'experts. Acte du 7¢me Atelier
Visualisation et extraction de
connaissances, EGC’09, 9¢émes Journées
d’Extraction et Gestion des Connaissances
(2009), pp. 1-5.

18. Pham, N-K, D3, T-N, Poulet, F.: Phan loai
van ban véi giai thuat Boosting PSVM. Ky
yéu hoi nghi @CNTT (2006), Tr. 269-278.

19. Pham, N-K., B4, T-N., Tran, C-D.: Phan
loai dit liéu véi Giai thuat Arcx4-LSSVM.
Tuyén tap cong trinh nghién ciru Cong nghé
Thong tin va Truyén thong, NXB KHKT
(2008), Tr.72-78.

20. Quinlan, J.R.: C4.5: Programs for Machine
Learning. Morgan Kaufmann, San Mateo,
CA (1993).

73

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 34 (2014): 66-73

21. Salton, G., Wong, A., Yang, C.S.: A vector
space model for automatic indexing.
Communications of the ACM,
Vol.18(11):613-620 (1975).

22. Sebastiani, F.: Machine learning in
automated text categorization. ACM
Computing Surveys 34(1), 1-47 (1999)

23.8Seco, N., Veale, T., Hayes, J.: An Intrinsic
Information Content Metric for Semantic
Similarity in WordNet. Proceedings of
ECAI (2004), pp. 1089-1090.

24.Song, G., Ye, Y., Du, X., Huang, X., Bie, S.:
Short Text Classification: A Survey. Journal
of Multimedia, V0l.9(5):635-643 (2014).

25.Tran, C.D va Pham N.K.: Phan loai van ban
voi may hoc véc to ho tro va cdy quyet
dinh. Tap chi khoa hoc PH. Can Tho so0
(21a):52-63 (2012).

26. Van Rijsbergen, C.V.: Information
Retrieval. Butterworth (1979)

27.Vapnik, V.: The Nature of Statistical
Learning Theory. Springer-Verlag (1995)

28. Wu, X. and Kumar, V.: Top 10 Algorithms in
Data Mining. Chapman & Hall/CRC (2009).



