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ABSTRACT

Publication of research is the ultimate and significant step to recognize
scientific work. However, in the submission system with a wide range of
subjects (e.g. Association for Computing Machinery with 2,000 subjects), it
may take the authors a lot of time to classify a manuscript into an appropriate
group of subjects before it is submitted to a journal or conference. Therefore,
this article is aimed to propose automatic solutions to extract information and
categorize scientific papers on suitable topics. The experiments was based on
the data set of scientific articles published in Can Tho University Journal of
Science. The input data were pre-processed, extracted, vectorized and
classified using three machine learning techniques including support vector
machines, Naive Bayes, and k-nearest neighbors. The experimental results
showed that with the accuracy of over 91%, support vector machines
technique proved its feasibility for developing the automatic classification
system of scientific papers.

TOM TAT

Nghién ciru khoa hoc la mét phan khéng thé thiéu trong cdc truong dai
hoc, vién nghién ciru, phong thi nghiém va ca cdc cong ty lom. Két qua
cua cdc cong trinh nghién ciru khoa hoc thwong dwoc trinh bay dwdi dang
cdc bai bdo dwoc giki dén cdc tap chi, hdi thao. Tuy nhién, cic hé thong
nhdn bai cia cac tap chi lon co rét nhiéu chii @é nhie Hiép hoi quéc 1é vé
nghién ciru, gido duc nganh khoa hoc may tinh ACM c6 hon 2.000 chii dé,
do viy cdc tdc gid va ban bién tdp mdt khd nhiéu thoi gian khi xdc dinh
mét bai viét thugc nhom chii dé ndo trude khi ndp bai cho cdc tap chi, hoi
thdo. Badi viét nay dé xudt giai phdp tw déng rit trich théng tin va phdn
loai mét bai béo khoa hoc vao chii dé nao do. DiF liéu vao sé duwoc tién xir
Iy, rit trich, véc-to héa va phan loai bang ky thudt may hoc. Thue nghiém
dwoc xdy dung trén tap dir liéu la cdc bai bao khoa hoc da dwoc gui dang
trén Tap chi khoa hoc ciua Truong Pai hoc Can Tho. Cdc ky thudt may
hoc véc-to hé tro (SVM), Bayes tho ngdy (Naive Bayes), va k-ldang giéng
gan nhat (kNN) da dwoc sir dung dé so sanh nham tim ra két qua tot nhat.
Két qua thuc nghiém cho thdy ky thuat SVM dé cho do chinh xdc > 91%,
rat kha thi cho viéc xdy dung hé théng tw dong phan logi bai bao khoa
hoc.

Trich dan: Tran Thanh Dién, Thai Nhyut Thanh va Nguyén Thai Nghe, 201 9. Giai phap phan loai bai bao khoa
hoc bang ki thuat may hoc. Tap chi Khoa hoc Trudong Pai hoc Can Tho. 55(4A): 29-37.
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1 GIOI THIEU

V6i sy phat trién bung nd cia thong tin va su
phat trién ddng thoi cia kha ning tinh toan tu dong
thi phén loai dir li¢u, dac biét la dir li€u van ban co
tam déc biét quan trong (Thaoroijam, 2014). Phan
loai 1a mot k¥ thuat hoc c6 giam sat (supervised
learning), dugc ng dung nhiéu trong thuc té nhu
dinh tuyén trung tdm cudc goi (call center routing),
trich xut siéu dir liéu ty dong (automatic metadata
extraction) (Li et al., 2017). Trong linh vuc may hoc
(machine learning) va xur Iy ngén ngir tu nhién
(natural language processing - NLP), phan loai van
ban (text classification) la mot bai toan xur ly van
ban ¢d dién, nham phan mdt van ban mdi vao nhom
c4c vian ban cho trude dua trén su twong ddng cua
van ban do so véi nhom van ban (Sebastiani, 2002).
Theo Yang and Liu (1999) thi phan loai van ban la
viéc gan cac nhan phan loai 1én mot van ban méi
dua trén mirc d6 twong tu cua van ban do so vai cac
vin ban da dugc gan nhin trong tap huin luyén.
Phan loai van ban tu dong gitp cho viéc hru trit, tim
kiém thong tin nhanh chong hon. Ngoai ra, véi sd
lugng van ban 1on thi thao tdc phan loai lan luot
trong ting van ban s& mét rit nhiéu thoi gian, cong
stre, chua ké kha ning xdy ra truong hop phén loai
khong chinh xac do tinh chi quan cua ngudi phan
loai. Cac tng dung phan loai van ban rit da dang
nhu loc thu rac (spam email), phén loai tin tirc theo
chu dé trén cac bao dién tir, quan 1y tri thire va hd
trg cho cac cong cu tim kiém trén Internet
(Thaoroijam, 2014).

Mot van dé dang dugc hoi dong bién tap cia cac
tap chi khoa hoc quan tam la lam sao phan loai mét
bai viét giri dang vao mét linh vuc phi hop cia tap
chi. Chang han, hé thong ndp bai tu phan loai linh
vue (chu dé), rat trich cac thong tin lién quan mot
cach tu dong khi tac gia giri (upload) mot bai viét
1én hé théng, dic biét dbi véi tap chi 16n nhu Hiép
hoi quéc té vé nghién ctru, gido duc nganh khoa hoc
may tinh (Association for Computing Machinery -
ACM) v6i hon 2.000 chu dé thi tac gia mat rat nhidu
thoi gian dé xac dinh chu d& cua bai viét. Vi vay,
viée tu dong xac dinh chii dé cua mot bai viét 1a rat
can thiét.

Vén dé phén loai van ban duogc nhiéu nha khoa
hoc quan tdm véi cac hudng tiép can khac nhau. Mot
céch tiép can duoc nhidu nha nghién ctru st dung 1a
phwong phap may hoc, véi nhiéu thudt toan giai bai
toan phan loai van ban nhu: k lang giéng gin nhit (k
nearest neighbor - kNN), Naive Bayes, may hoc
véc-to hd trg (support vector machines - SVM), cay
quyét dinh (decision tree), mang neuron nhén tao
(artificial neural network) (George and Pat, 1995;
McCallum and Nigam, 1998; Liu et al., 2003; Chen
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et al., 2009; Aggarwal and Zhai, 2012; Bijaksana et
al.,2013; Zhang et al., 2013; Haddoud et al., 2016).

Nghién ctru ndy dé xuit giai phap phan loai tu
dong bai bao khoa hoc nham hd tro cac tac gia, ban
bién tap phan loai linh vyc cta bai bao khi ndp bai
tryc tuyén. Bai bao 1a tap tin dang .doc(x) hodc .pdf,
khi ndp vao, hé thdng s& rat trich thong tin cac tac
gia, tya bai, tom tat/abstract, dic biét la viéc xac
dinh linh vyc cta bai viét (chang han linh vyc: Cong
nghé thong tin, Moi truwong, Thuy san...).

2 PHAN LOAI VAN BAN VA CAC
NGHIEN CUU LIEN QUAN

2.1 Phan loai vin ban

Phan loai van ban ty ddng 1a viéc phan chia mot
tap van ban dau vao thanh hai hodc nhiéu 16p, trong
d6 mdi van ban cé thé thudc mot hodc nhidu 16p.
Cong viéc nay nham muc dich gan nhan (hay 16p -
class) dugc dinh nghia trude cho cac van ban. Vi du:
Gan nhin cho mdi bai viét méi trén mot bao dién tir
vao mot trong cac chu dé nhu Cong nghe, Thé thao,
Giai tri; gan nhan tw dong cho mdi bai viét guri dang
tap chi vao mdt trong céc linh vuc Cong nghé thong
tin, Mo61i treong, Thuy san...

Nhiém vu phan loai duoc bit dau xay dung tir
mot tap cac van ban D = {d,, ..., d,} duogc goi la tap
huén luyén (training set) va trong d6 cac tai liéu d;
dugc gan nhén ¢; v6i ¢; thude tap cac chi dé C =
{ci,..., cm}. Nhiém vu dét ra 1a xac dinh dugc mo
hinh phan loai dé mot tai liéu d bat ky co6 thé phan
loai chinh xac vao mot trong nhitng chu dé cua tap
cha @& C. Hay n6i cach khac, muyc tiéu cua bai toan
la di tim ham f:

f:D x C - Boolean

f@o={

2.2 Cac giai thuat phan loai van ban

true, néud thudc lop c
false, néud khong thudc lop ¢

C6 nhiéu thuat toan phan loai van ban. Trong bai
viét nay, nhom tac gia st dung ba thuat toan kNN,
Naive Bayes, SVM. Pay la ba thuat toan duoc nhiéu
nghién ctru danh gia 1a hiéu qua trong phan loai van
ban.

2.2.1 Gidi thudt kNN

kNN la giai thut phan loai (hay phén 16p) cac
dbi tuong dya vao khoang cach gan nhét giira d6i
tuong can phan 16p va tit ca cac doi twong trong tap
huén luyén (Tan ef al., 2006). Y tuéng ctua phwong
phap nay 1a khi can phan loai mot van ban méi, thuat
toan s& tinh toan khoang cach cuia tat ca cac vin ban
trong tap huan luyén dén vin ban nay dé tim ra tap
K lang giéng gan nhit.
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Dé phéan 16p cho mot van ban mai x, trude hét bd
phan 16p s& tinh khoang cach tir viin ban x dén tét ca
c4c van ban trong tap huén luyén. Qua dé tim dugc
tap N(x, D, k) gdbm k vin ban miu c6 khoang cach
dén x 14 gan nhét.

Thuét toan kNN duwoc mo ta nhu sau:

‘1. Xdc dinh gia tri tham sO k (s6 lang giéng gan
nhat).

2. Tinh khoang cach gilra d6i tugng can phan 16p
(query point) véi tit ca cac d6i tuong trong tap huan
luyén training data (thuong st dung khoang cach
Euclidean).

3. Sip xép khoang cach theo thur ty tang dan va
xac dinh £ lang giéng gan nhat vdi doi tugng can
phan 16p.

4. Lay tht ca cac 16p cua k lang giéng gan nhat
da xac dinh.

5. Dya vao phan 16n 16p ciia lang giéng gan nhat

dé xac dinh 16p cho dbi twong can phan 16p query
point.

2.2.2 Gidi thudt Naive Bayes

Thuat toan Naive Bayes (Mitchell, 1997) 1a mot
thudt toan phd bién trong may hoc dugc McCallum
and Nigam (1998) va Yang and Liu (1999) danh gia
la mot trong nhitng phuong phéap cé hi¢u nang cao
nhét khi thyc hién phén 16p van ban. Y tudng co ban
clia cach tiép can nay 1a sir dung xac suét c6 diéu
kién giira tir hodc cum tir va chu dé dé du doan xac
sudt chu dé cia mot tai liéu can phén loai.

Thuat toan Naive Bayes dua trén dinh ly Bayes
dugc phat biéu nhu sau:

P(XY) PX|Y)P(Y)

PO =30 =~ pio)

Ap dung trong bai toan phan loai, cac dir kién
gdm co6: D: tap dit liéu huin luyén da duoc vector
hoa dudi dang X = (x4, x5, ..., X,); Ci: phan 16p i,
v6ii={1,2, ..., m}; cac thudc tinh doc 1ap didu kién
d6i mdt vai nhau. Theo dinh 1y Bayes:

P(X|C)P(Cy)

P(Ci|X) = P(X)

Theo tinh chét doc lap diéu kién:
n
P(xic) = [ [Peudcn
k=1

Trong d6, P(C;|X) 1a xé4c sudt thudc phan 16p i
khi biét trudc mau X; P(C;) xac suit 1a phan 16p i;
P(x;|C;) xac suat thude tinh thir k c6 gia tri x; khi
d4 biét X thudc phan 16p i.
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Céc budc thuc hién thuat toan Naive Bayes:

Budc 1: Huén luyén Naive Bayes (dua vao tap
dir liéu), tinh P(C;) va P(x|C;)

Budc 2: Phan 16p X™Y = (x4, X5, ..., X;,), ta can
tinh x4c sudt thudc ting phén 16p khi da biét trude
Xrew, XV duge gan vao 16p co xac suit 16n nhat
theo cong thuc:

max (P(co 1_[ P(kai))

2.2.3 Giai thudt thuat SVM

Thuét toan may SVM duge Cortes and Vapnik
(1995) gioi thi¢u lan dau tién. SVM rat hiéu qua aé
giai quyét cac bai toan véi dit liéu c6 s chiéu 16n
nhu cac véc-to biéu dién van ban. SVM duoc xem
1a bd phan 16p chinh x4c nhat cho bai toan phéan 16p
vin ban (Chakrabarti, 2003) do toc do phan 16p rat
nhanh va hi¢u qua d6i v6i bai toan phan 16p vin ban.

Y twong cua phuong phap nay la cho trude mot
tap huan luyén dugc biéu dién trong khong gian véc-
to, trong d6 mdi van ban duoc xem 1a mot diém
trong khong gian nay. Phuong phdp nay tim ra mot
mit siéu phang 4 quyét dinh t6t nhat c6 thé chia cac
diém trén khong gian nay thanh hai 16p riéng biét
twong rng, goi la 16p duong (+) va 16p am (-). Nhu
vay, bo phan loai SVM 1a mdt mat si€u phfmg tach
cac mau thudc 16p duong ra khéi cac mau thude 16p
am voi d6 chénh léch 16n nhét. Do chénh 1éch nay
hay con goi 1a khoang cach bién dugc xac dinh bang
khoéang cach giita mau (+) va mau (-) gan mat siéu
phang nhat (Hinh 1). Khoang cach nay cang 16n thi
cac mau thudc hai 16p cang dugc phan chia 6 rang,
nghia 14 s& dat duoc két qua phan loai tét. Muc tiéu
cua thuat toan SVM la tim dugc khoang cach bién
16n nhét dé tao dugc két qua phén loai tot.

Hinh 1: Siéu‘phfmg 18 cue dai trong khong gian
hai chi€éu (Cortes and Vapnik, 1995)
Phuong trinh mit sidu phang chira véc-to x trong
khong gian doi tuong nhu sau: w.x + b =
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Trong do, w 1a véc-to trong s6, b lé’dé léch/thién
vi (bias). Huong va khoang cach tir goc toa d¢ dén
mat siéu phang thay doi khi thay doi w va b.

B¢ phan 16p SVM dugc dinh nghia nhu sau:

f(x) = sign(w.x + b)
,(fx)=+1L, wx +b=0
Trong d6: {f(x) =—1 wx +b<0

Goti y; mang gia tri +1 hodc -1. Néu y, = +1 thix
thudc vé 16p (+), nguoce lai y;= -1 thi x thudc vé 16p
(-). Hai mit siéu phang tich cac miu thanh hai phan
dugc mo ta boi cac phuong trinh: w.x + b = 1va
w.x + b = —1.Bing hinh hoc c6 thé tinh khoang

cach giira hai mit siéu phang nay la: ﬁ

Dé khoang cach bién 1a 16n nhat can phai tim gia
tri nho nhét cua ||w||; ddng thoi, ngan chan cac diém
dir lidu roi vao ving bén trong bién, can thém rang
budc sau:

1, véimau (+)
-1, véimau (-)

C6 thé viét lai nhu sau: y;(w.x; + b) > 1,

voii € (1,n)

Khi d6, viéc tim siéu phang & tuong duong giai
bai toan tim Min||w|| v&i w va b thoa dicu kién sau:
vi € (1,n): y;(w.x; +b) =1

2.2.4 Cdc théng sé danh gid gidi thudt

Khi xdy dung mdt mo hinh may hoc, cac nha
nghién ciru can mot phép danh gia dé xem mo hinh
sir dung c6 hiéu qua khong va dé so sanh kha ning
cua cac mo hinh. Trong céac bai toan phan 16p thi
viéc dinh nghia 16p dir lidu quan trong hon can dugc
xac dinh dung la 16p duong (Positive), 16p con lai
duoc goi la am (Negative). Gia su, dé danh gia mot
bd phan loai hai 16p tam goi 1a (+) va (-), khi dé:

— TP (True positive) 1a s6 phan tir dwong duoc
phan loai duong; FN (False negative) 1 s6 phan tir
dwong dugc phan loai 4m; TN (True negative) 1a s6
phﬁn tr am dugc phén loai am; va FP (False
positive) 1a s6 phan tir sm dugc phan loai dwong.

— Do chinh xac (Precision) dugc dinh nghia la
ty 1& s6 phan tir TP trong s nhimg phan tir dugc

P

phén loai la positive (TP + FP): Precision =
TP+FP

~ — Do bao phu (Recall) dugc dinh nghia la ty 1
s0 phan tir TP trong s0 nhitng phan tir thuc sy la

positive (TP + FN): Recall = s
TP+FN

Precision cao dong nghia véi viéc do chinh xac
ctia cac phan tir tim duoc 14 cao. Recall cao ddng
nghia véi viéc ty 18 bo sot cac phan tir thuc su
positive 1a thap.
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Do do Fy: chi sd can bang giira do chinh xac va
d6 bao phu. Néu do chinh xéac va do bao phu cao va
can bang thi do do F; 16n, con d6 chinh xac va do
bao phi nho, khong can bang thi do do F; nho. Nhu
vay, Fi cang cao thi bo phan 16p cang t6t. Khi ca
Recall va Precision déu bang 1 (t6t nhét co thé) thi
Fi = 1. Khi ca Recall va Precision déu thip (vi du
bang 0.1, tirc 1a F; = 0.1) thi phén 16p khong tét.

_ 2 * Precision = Recall

Precision + Recall
2.3 Cic nghién ciru lién quan vé phan loai
van ban

Nhi?ﬁu nghién ctru phén loai van ban dugc ng
dung dé giai quyct cac bai toan trong thyc té, co thé
vi du hai nghién ctru sau:

2.3.1 Phan logi van ban bang SVM va cdy
quyet dinh

Nhom tac gia Tran Cao Pé va Pham Nguyén
Khang (2012) da nghién cuu SVM, ap dung n6 vao
bai toan phén loai véan ban va so sanh hiéu qua cta
no6 voi hi€u qua cua giai thuét phan 16p cb dién cay
quyét dinh. Ngoai ra, nhom nghién ctru da ap dung
k¥ thuét phan tich gia tri don SVD (Singular Value
Decomposition) vao giai thuit SVM dé rit ngin sd
chidu cua khong gian dic trung, 1am giam nhiéu,
giup qua trinh phan loai duoc hiéu qua hon. Trong
giai doan tién xir Iy dit liéu, nhom tac gia da sir dung
giai thuat MMSEG (Tsai, 2000) dé tién hanh tach
tir. Sau khi tach tir tic gia tién hanh mé hinh hoa vin
ban thanh dang véc-to, sit dung TF*IDF véc-to hoa;
tién hanh phan loai van ban véi hai giai thuat SVM
va cdy quyét dinh trong phan mém Weka. Véi tap
dit liéu 1a 7842 van ban thudc 10 chi dé khac nhau,
g véi mdi cha dé, tac gia chon ra 500 vin ban mot
céch ngau nhién dé tién hanh huén luyén, sé van ban
con lai dé kiém chung doc lap. Két qua phan loai
cho thiy phan 16p v6i SVM thuc sy t6t hon phan 16p
bang cdy quyét dinh. Ngoai ra, viéc dung SVD aé
phan tich va rat gon s chiéu cua khéng gian dic
trung da giup nang cao hi€u qua phan loai vai SVM.

2.3.2 Phan logi van ban voi gidi thudt Naive
Bayes

Nhom tac gia Tran Thi Thu Thao va Vi Thi
Chinh (2012) da tién hanh xay dung module tach tir
theo m6 hinh N-gram, sau d6 mo hinh hoa van ban
da duoc tach tir bang véc-to TF*IDF. Vi tap dit lidu
dd dugc mo hinh héa thanh véc-to, tic gia tién hanh
phan loai dya trén phuong phap Naive Bayes. Nhom
tac gia xdy dung phan mém phén loai, tich hop thém
céc chirc nang quan 1y, sira, x6a bai bao dé tién hanh
thtr nghiém trén tap dir licu 1a 281 bai bao khoa hoc
thugc cac chuyén nganh cta linh vuc cong nghé
thong tin. Két qua phén loai dat duoc kha kha quan,
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tuy nhién nghién ctru con han ché vé tap dir liu th va phan loai linh vuc bai bao dugc mé hinh hoa nhu
nghiém va chua c6 nhitng so sanh danh gia phuwong Hinh 2.
phap Naive Bayes voi cac phuong phap phan loai

Vé6i mé hinh nay, tir mot bai viét méi (dang

khdc. docx, .pdf), thc gid gui (submit) 1én hé thong quan
3 PHUONG PHAP NGHIEN CUU 1y tap chi, sau d6 h¢ thong tu dong rut trich cac thong
3.1 Kién tric hé théng tin nhu tén tac gia, twa bai vict, tom tat, dac biét phan
. . o ) loai bai viét vao mot linh vuc phil hop duwa trén mo
Kién tric tong thé ve hé thong ruat trich thong tin hinh may hoc da dugc hudn luyén.
)
» Tac gia
~———
)
] Rut trich » Tyabai
e O | -~
‘ Bai béo HE thong |
phan loai . 4 1 )
'Phan loai > Tom tit
——
)
» Linh vuc
~——
Hinh 2: Kién tric mé hinh rit trich va phén loai bai bao khoa hoc
Do bai bao 1a tap tin dinh dang san nén viéc rut chia thanh hai giai doan:

trich thong tin tac gia, tua bai, tom tat 1a d& dang. Vi
véy, nghién ciru nay chi tap trung giai quyét van dé
phan loai linh vuc cta bai bao khi tac gia giri dang
tap chi.

— Giai doan huin luyén: O giai doan nay, dua
vao tap dir liéu c6 san da duoc phan loai chu dé cung
voi cac giai thuat may hoc, tién hanh cho may hoc
dé sinh ra mo hinh phan 16p (classification model)
3.2 Cac giai doan phan loai Giai doan nay dugc moé ta nhu Hinh 3.

Viéc phan loai bai bao khoa hoc ty dong duogc

Tap dir licu > M6 hinh phan
e Tién xir Iy {c-to ha ,
huén luyén y Véc-to hoa 16p
Hinh 3: Giai doan huén luyén
—  Giai doan kiém thir: Dya vao md hinh phan ~ phan loai bai bao khoa hoc & tap dit lidu kiém thir
16p dugc sinh ra & giai doan huan luyén dé tién hanh Giai doan nay dugc moé ta nhu Hinh 4.

Kiém thtr dua trén
mo hinh phan 16p

Tap dir licu

Kidm thir Véc-to hoa

Tién xir Iy

Hinh 4: Giai doan kiém thir

321 Tiénxir Iy dit liéu khi chuyép tap tin diqh dang tr .’docx sang .txt, tién
; 3 hanh chuan hoa tir dé chuyén tat ca ky tu cta van
Chuyén dinh dang .docx sang .txt va chuan ban thanh chit thudng, x6a cic khoang trong.
hoa tir: Do tap dit li€u dugc st dung la cac tap tin ]
dinh dang .docx (hodc .doc) nén can phai tién hanh Vi du: Cau “Xu Ly Ngon Ngit Ty nhién 1a 1
chuyén doi chung sang dinh dang van ban thudn tay nhanh cua Tri tug nh@n tao” dugc chuan hoa thanh
(.txt) dé d& dang sir dyng trong hau hét cac giai thuat, XU 1y ngdn ngit twnhién 1 1 nhanh cta tri tu¢ nhan
cac thu vién phuc vu cho viéc phan loai tu dong. tao™.
Viéc chuyén dinh dang bai bao dau vao dya trén ho Tiéch tir (word segmention): Trong tiéng Viét,
trg cia Apache POL St dung Apache POI dé thyuc dau cach (space) khong c6 nhiém vu tach tir ma chi
hién cdc thao tac doc trén tap tin dinh dang .docx, phan céch gitra cac m tiét. Chinh vi véy, giai doan

sau d6 ghi ndi dung doc duoc vao tap tin .txt. Sau
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tach tr cling khé quan trong trong xtr Iy ngdn ngir tu
nhién.

Hién tai, c6 nhiéu cong cu dugce xay dung thanh
cong dé tach tir tiéng Viét voi do chinh xac twong
dbi cao. Nghién ctru nay st dung cong cu tach tir
VnTokenizer dugc nhom tac gia Nguyén Thi Minh
Huyén va ctv. (2010) phat trién dua trén cach tiép
can tong hop cac phurong phap Maximum Matching,
WEST va regular expression parsing, voi tap dir liéu
sur dung 1a bang 4m tiét tiéng Viét vatu dién tir vung
tiéng Viét. Pay la cong cu tach tir tiéng Viét tu dong,
tach cac van ban tiéng Viét thanh cac don vi tir vung
(tir ngir, tén, sb, ngay thang va cac biéu thirc chinh
quy khac) véi do chinh xac hon 95%.

Vi du: cau “xtr Iy ngdn ngtt ty nhién la 1 nhanh
cua tri tu¢ nhan tao” dugc tach tir thanh “xu ly
ngén nglt tu nhién (nlp) 1a 1 nhanh cua tri tué
nhéan_tao”.

Loai bé tir dirng (Stop words): Tir dung (stop
words) 14 nhitng tir xuat hién nhiéu trong tit ca cac
van ban thudc moi thé loai trong tap dir li¢u, hay
nhitng tir chi xuét hién trong mdt va mot vai van ban.
Nghia 14 stop word 1a nhitng tir xuat hién quéa nhiéu
1an va qua it 1an, vi thé n6 khong c6 y nghia va khong
chtra thong tin dang gia dé str dung. Trong phén loai
vin ban, sy xuit hién cua stop words khong nhing
khong gitip gi trong viéc danh gia phan loai ma con
nhiéu va giam do chinh x4c cua qua trinh phan loai
(nhu céc tur: thi, 1a, ma, va, hoac, bai...).

Vi du: cau “xtt_ly ngén ngit ty_nhién (nlp) 1a 1
nhanh cia tri_tu¢ nhan tao” khi loai bd tir dung
thanh “xur Iy ngén nglt tu nhién (nlp) nhanh
tri_tu¢ nhén_ tao”.

Trong nghién ctru, sau khi chuyén bai bao tir
dinh dang .docx sang .txt va tach tir, nhom tac gia st
dung phuong phép loai bo tir dirng bang tir dién tir
dung.

3.2.2 Véc-to hoa van ban

C6 mdt s6 mo hinh biéu dién van ban nhu mé
hinh khoéng gian véc-to (vector space model) dua
trén phuong phap danh trong s cua tir theo tan so,
mo hinh tai tir (bag of words model), mé hinh hoa
vin ban thanh dd thi (graph-based model). Nghién
clru nay dé cap phuong phap biéu dién vin ban theo
mo hinh khong gian véc-to (Perone, 2013). Day 1a
céch biéu dién twong dbi don gian va hiéu qua. Theo
mo hinh nay, mdi van ban dugc biéu dién thanh mot
véc-to; mdi thanh phan ciia véc-to 1a mot tir riéng
biét trong tap van ban va dugc gan mdot gia tri 1a
trong sd clia tir d6 trong van ban do.

Vi du: xét 2 van ban véi trong so 1a so lan xuat
hién cua tir khoa trong van ban: Van ban 1 1a “Cta

34

Tap 55, S6 44 (2019): 29-37

hang quan 4o ban quan 40”; van ban 2 1a “Cira hang
dién thoai ban dién thoai”. Khi d6, mé hinh khong
gian véc-to dugc mo6 ta nhu Bang 1.

Bang 1: Vi du md hinh khong gian véc-to biéu
dién 2 vin béan

Tu khéa Vin ban 1 Vin ban 2
Ctlra 1 1
Hang 1 1
Quan 2 0
Ao 2 0
Ban 1 1
bién 0 2
Thoai 0 2

Bai toan biéu dién van ban theo mé hinh khong
gian véc-to nhu sau: Dau vao 13 mot tdp gdm cb j
vin ban trong mién tng dung D, v6i D = {d,, d,,..
d;} va tap gdm m tir trong mdi van ban T = {1, 1.
tn}; du ra 14n luot danh trong s6 cho ting tir trong
mdi van ban tir d6 xay dung ma tran trong s6 w; 1a
trong sd ctia tir w; trong van ban d; € D.

C6 nhiéu giai phap dé danh trong sb cua tir ¢
trong vin ban dj, trong d6 giai phap tich hop tan sd
xudt hién tir khoa (TF - Term Frequency) va nghich
dao tan s6 xuat hién trong cac van ban (IDF- Inverse
Document Frequency) duoc sir dung kha phd bién.

TF - Term Frequency: dung dé uéc luong tin
sudt xudt hién ciia mot tir trong mot van ban nao do.
Bén canh d6, méi van ban déu c6 do dai, s6 lwong
tir ngit khac nhau vi thé s6 1an xuét hién cua tir s&
khac nhau. Nén dé danh trong s6 ctia mot tir nguoi
ta 1ay s6 1an xuét hién ctia tir 6 chia cho d¢ dai cua
van ban (tirc 1 s tir ctia van ban do).
sO I4n tir t; xuat hién trong vin ban d;
TF(t;, dj)= '

tong s tir trong van ban d;

Céc gia tri wy dugc tinh dua trén tan sb (hay sb
14n) xudt hién cua tir khoa trong van ban. Goi f; 1a
s6 14n xuét hién cua tir khoa #; trong van ban dj, khi
d6 wy dugce tinh bdi mot trong ba cong thic co ban
sau:

wij = fi
wii =1 + log (fij)
fij

Trong d6 f; 12 s 1an xuat hién ctia tir khoa ;trong
van bén dj.

Néu # xuét hién trong van ban d; thi w;; = 1,

nguoc lai: w; = 0.
IDF - Inverse Document Frequency: dung dé

udc luong mire d6 quan trong cua mot tur trong mot
van ban nao d6. Khi tinh tan s6 TF cua mot tir thi tat
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ca cac tur trong tap tur c6 mirc d¢ quan trong l1a nhu
nhau. Tuy nhién, theo nhiéu nghién ctru cho thiy
khong hin trong mot tap dir lidu tat ca cac tir déu
quan trong. Nhitng tr thuong khong c6 d6 quan
trong cao 1a: tir ndi (nén, nhung, bén canh do, vi, nhu
vay...), tir chi dinh (kia, d6, 4y, thé...), gi6i tir (trén,
trong, ngoai, &, tai...). Chinh nhitng Iy do trén ma
can giam di muc d6 quan trong cia nhing tir do
bang cach tinh IDF. Cong thirc tinh IDF nhu sau:

téng s6 vin ban trong tap mau D

IDF(t;,D) =1 T
(¢, D) = log s0 van ban cé chira tir t;

Tir xuét hién trong nhiéu vin ban thi trong sb
trong mdt van ban s€ thap.

Cong thirc danh trong sd:

m

w;;= log (dﬁ-) = log(m) —log(df;), néuTF;>1

Wij: 0, néu TFUZ 0

TF*IDF: 14 sy tich hop giita tin s xudt hién tir
khoa TF va nghich dao tan s6 xuat hién trong cac
vin ban IDF. Phuong phép nay kha phd bién dugc
dung dé tinh gi4 tri TE¥IDF ctia mot tir thong qua
mirc dd quan trong cua tir nay trong mot van ban,
ma ban than vian ban dang xét ndm trong mot tap
hop cac vén ban.
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Nhirng tir c6 IF*IDF cao la nhing tur xudt hién
nhiéu trong van ban nay va xuat hién it trong cac van
ban khac. Thong qua phuong phap nay, c6 the loc ra
nhiing tir pho bién va giir lai nhitng tir c6 gia tri cao.

Cong thire danh trong sb:

N

,néufi; =1
dfi) néu f;;

wiy = (1 +10g(f, ))log

w;; =0 , néuf;; =0

4 KET QUA THUC NGHIEM

Dir liéu mau sir dung trong nghién ciru nay 1a tap
dir liéu gém 680 bai bao khoa hoc cua 10 Iinh vuc
¢6 s bai bao nhiéu nhit dugc xuét ban trén Tap chi
khoa hoc Trudng Pai hoc Can Tho tir nim 2016 dén
2018 (Bang 2).

Tap dir liéu bai bao dugc tién xur 1y bang cach
chuyén dinh dang tir tap tin .docx/pdf sang tap tin
txt, sau d6 tién hanh tich tr bang cong cu
vanTokenizer. Qua trinh loai bo tur dung dugc thuc
hién thong qua tir dién tir dirng, s6 tir con lai 1a 4.095
tir. Qué trinh m6 hinh héa mdi vin ban 1a mot véc-
to trong sb cac tr. Do do, tap dir liéu dugc mo hinh
héa 1a ma trdn chira TF*IDF cta cac tir vdi kich
thudc 680 * 4.095 phan tir.

Bang 2: Cac bai bao phén bd trong 10 Iinh vuc ciia Tap chi

Stt  Linh vuc S6 miu huin luyén  S6 mAu kiém tra__ Tong s6 miu (bai bdo)
1 Cong nghé 45 5 50
2 Mai truong 54 6 60
3 Ty nhién 54 6 60
4 Chan nudi 36 4 40
5  Cong nghé sinh hoc 27 3 30
6  Nong nghiép 90 10 100
7 Thuy san 135 15 150
8  Gi4o duc 36 4 40
9  Xahoi - Nhan vin 72 8 80
10  Kinh té 63 7 70

Tong cong 612 68 680

(Nguéon: Tap chi khoa hoc Truong Pai hoc Can Tho)

Sau cac qua trinh tién xir Iy va véc-to hoa, tap dit
lidu cac bai bao dwoc huin luyén voi cac giai thuat
phén loai van ban ty ddng nhu SVM, Naive Bayes,
kNN. Tép dir liéu cac bai bao dugc phan tich tu
dong, lay khoang 90% dung 1am tap huan luyén (612
bai bao), 10% con lai dung lam tap kiém tra (68 bai
béo). Két qua phan loai sir dung 3 thuit toan may
hoc: SVM, Naive Bayes, kNN. Viéc danh gia dya
vao cac chi s6 d6 chinh xac (Precision), d6 bao phii
(Recall) va do do F, thé hién nhu trong Bang 3.

Két qua thyc nghiém cho thay hiéu qua phén loai
cua cac giai thudt la twong doi tot. Trong do, giai
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thuat SVM c6 két qua phan loai t6t nhat, cho do
chinh xac > 91%, rat kha thi cho viéc xay duyng hé
thong tu dong phan loai bai bao khoa hoc; gop phan
giup cho qua trinh phén loai bai bao cua tac gia va
ban bién tp dugc nhanh va chinh xac hon. Két qua
phan loai nay ciing pht hop voi nhiéu nhém nghién
ctru da chimg minh bang thyc nghiém: phuong phap
SVM phén loai van ban cho két qua t6t trong dwong
hodc tét hon déng ké cac phuong phap phan loai
khéc (Boser et al., 1992; Yang and Pedersen, 1997;
Burges, 1998; Dumais et al., 1998).
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Bang 3: So sanh két qua phan loai giira cac giai thuat: SVM, Naive Bayes, KNN

SVM Naive Bayes kNN
s g - g = g =
- z 3 - 2 3 - z 3 =
E : 2 = gz 2 = & =
=) A A A
Cong nghé 0,857 0,857 0,857 0,857 0,857 0,857 0400 0571 0,471
Moi trudong 1,000 0,333 0,500 0,400 0,333 0364 0,667 0333 0,444
Tu nhién 0,750 1,000 0,857 0,667 0,667 0,667 0,600 1,000 0,750
Chan nudi 1,000 1,000 1,000 1,000 0,500 0,667 1,000 0,500 0,667
Cong nghé sinh hoc 1,000 0,500 0,667 1,000 0,500 0,667 1,000 0,500 0,667
N6ng nghiép 0,786 1,000 0,880 0,846 1,000 0,917 0,733 1,000 0,846
Thuy san 0,947 1,000 0,973 0,857 1,000 0,923 0,947 1,000 0973
Gi4o duc 1,000 1,000 1,000 1,000 0,500 0,667 1,000 1,000 1,000
Xahoi-Nhanvan 1,000 1,000 1,000 0,600 0750 0,667 0,600 0,750 0,667
Kinh té 1,000 1,000 1,000 0,900 00818 0,857 1,000 0,545 0,706
Ty 1€ chinh xac trung binh 91,2% 80,9% 76,5%
TAI LIEU THAM KHAO

Tuy nhién, khong phai linh vuc nao ciing dugc
phan 16p tot. Xét giai thuat c6 ty 18 phéan 16p chinh
x4c tot nhat (SVM) thi van ton tai mot sd linh vuc
phan loai chua tét, chang han linh vuc “M6i trudng”
va “Cong nghé sinh hoc” co6 Fi; < 67% so voi cac
linh vuc khac (F; > 85%). Ly do 1a d6 bao phu cua
hai linh vure nay kha thap (< 0.5), tirc 1 ty 1& bai bao
duoc du doan dling hai linh vyc nay so voi thuc té
chua cao. Didu nay duogc 1y giai 1a do ¢ sy chong
lan (overlap) vé linh vyc cuia bai bao, nghia 1a mot
bai bao vira thudc linh vyc nay nhung ¢ thé vira
thugc linh vyc khac (vi du, “cong ngh¢ thuc thAm”
va “cong nghé sinh hoc” 1a hai linh vuc kha tuong
déng). Cac linh vuc con lai ¢6 do chinh xac va bao
phu kha cao, chung to cac linh vuc nay tuong d6i
khac biét véi cac linh vuc con lai.

5 KET LUAN

Trong bai viét nay, giai phap tu dong phan loai
bai bao khoa hoc str dung céc giai thuat may hoc dé
xuit nham hd trg cac tac gia, ban bién tap tiét kiém
thoi gian va cong stre khi xir 1y bai viét trén hé thong.
Céc budc tién xtr 1y dit lidu 1a rat quan trong dé ¢
duoc tap dir licu chuén tién hanh chay cac giai thuat
nay. Két qua thuc nghiém cho thay giai thuat phan
loai SVM cho két qua phan loai tot hon nhiéu so voi
hai giai thuat Naive Bayes va kNN.

Két qua nghién ctru nay cho thay cac ky thuat
may hoc c6 thé d& dang ap dung vao céc bai toan
phan loai, loc va tim kiém noi dung. Véi mé hinh dé
Xuét, viéc rat trich thong tin va tu dong phan loai bai
bao khoa hoc khi tac gia giri dang trén cac tap chi
hoan toan kha thi. M6 hinh nay ciling st dung cho
viéc phan loai, xac dinh chii dé bai viét & cac hoi
thao khoa hoc. Thyc nghiém trén cac tap dir li¢u lon
hon sé duoc tiép tuc thyc hién trong tuong lai.
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