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Tom tat: Phan loai van ban 1a mot trong nhitng nhiém vu co ban cua Xu ly ngon ngu tu nhién, duogc tng
dung rong rai trong phan tich tinh cam, phat hién spam, gan nhan chu dé, phét hién y dinh... Véi sy bang
nd cua cac ngudn théng tin trén Web, mang x& hoi... 1am cho né ngay cang tré nén quan trong va thu hat
nhiéu nha nghién ctiu. Nhiéu phuong phép lua chon dic trung va thuat toan phan loai da dugc dé xuat sir
dung. Tuy nhién, su gia ting nhanh chong cua dit liéu l6n dang tao ra thach thirc ddi voi viéc phan loai vin
ban néi chung va tiéng Viét néi riéng, chang han nhu van dé mé rong tng dung, kha ning phan loai cac
van d& x4 hoi... Muc dich cua béo céo nay Ia khao sat cac nghién ciru vé phan loai vin ban, trong d6 ¢
tiéng Viét, nham cung cap cho ban doc mét cai nhin tong quan vé cac cdng nghé phan loai van ban hién co
va dé xuat cach giai quyét vin dé thach thirc trong phan loai van ban.

Tur khoa: Phan loai vin ban, tiéng Viét, hoc c6 giam sat, hoc ban giam sat

1. GIOI THIEU

Phan loai van ban (Text Classification) la mét ky thuat may hoc (Machine Learning) tu dong gan cac nhan
(tags) hoac danh muc (categories) cho van ban. Str dung ky thuét xir ly ngén ngtt tu nhién (NLP: Natural
Language Processing) va may hoc, bo phan loai van ban c6 thé phan tich va sip xép vin ban theo danh
muc, chii dé va y dinh ciia khach hang... nhanh hon va chinh xac hon con nguoi. Vi dit liéu d6 vé tir nhidu
ngudn khac nhau, bao gdm email, chat, web, phuong tién truyén thong xa hoi, danh gia truc tuyén, phiéu
ho trg, phan hdi, khao sat... Néu lam thu cong, con ngudi kho theo kip dugc yéu cau. Chi riéng trén
Facebook Messenger, 20 ty tin nhan dugc trao ddi giita doanh nghiép va nguoi ding hang thang [1]. bé
giai quyét van dé ndy, cac k§ thuat cua tri tué nhan tao di dwoc &p dung, cu thé 1a cac k§ thuat méay hoc dé
phan loai van ban la mot ky thuét quan trong dé t6 churc va quan ly thdng tin. Cac nghién ctu st dung nhiéu
loai ki thuat phan loai khac nhau, bao gdm mang no-ron, cay quyét dinh, k-lang gieng gan nhat, hd tro
vecto may, Naive Bayes, phuong phap dua trén luat sinh. . ., da dugc phét trién [2-3]. Nhiéu tng dung phan
loai van ban hiéu qua va thiét thuc trong c4c linh vuc nhu truy xuit thong tin, loc van ban, phan loai tin bai,
phén loai thu dién tir, phén loai cic trang web, phan loai c&c bai bao hoc thuat sir dung céc linh vuc ki thuat
va tén mién phu, loc thu rac va khiéu dam, tin sinh hoc, tu dong héa dich vu khach hang, phan loai cha dé
va phan tich tinh cam... [4-11].

Tuy nhién, sy gia ting nhanh chéng cua dir liéu 16n dang tao ra thach thirc d6i véi viéc phan loai vin ban
n6i chung va tiéng Viét noi riéng, chang han nhu vén d& mo rong img dung, kha ning phan loai c4c van dé
xa hoi... Muc dich cua bao céo nay la khao sat cac nghlen ctru ve phan loai van ban, trong do6 c6 tleng Vigt,
nham cung cap cho ban doc mét cai nhin tdng quan vé cac cong nghé phan loai van ban hién c6 va dé xuit
cach giai quyét van dé thach thic trong phan loai van ban.

Bai bao duogc t6 chic nhu sau: Phan 2 bat dau véi phan gioi thiéu ngan gon vé phan loai van ban dé cung
cap khai niém co ban va kién thirc nén tang. Trong Phan 3, chling t6i xem xét mot s6 phuong phép phan
loai van ban pho bién. Phan 4 khao sat vé phan loai van ban tiéng Viét va nhiing gioi han cta cac phuong
phap dang ap dung va dé xuat mot s6 hudng tiép cap voi phan loai van ban dir ligu lon. Phan 5 két thac
nghién cuu nay.

2. PHAN LOAI VAN BAN

Phan loai van ban la qua trinh phan loai mot ludng tai liéu dén thanh cac loai tai liéu theo yéu ciu, bing
cach sir dung cac bo phan loai hoc dwoc tir cA&c mau huin luyén. Céch tiép can May hoc dé phan loai vin
ban da tré' nén phd bién va cudi cing di trg thanh phuong phép pho bién [13]. Str dung hoc may, la tim
hiéu céc bo phan loai tir cac vi du tw dong sau do6 thyc hién phan loai tai liéu. Dau vao cho b phan loai la
mdt tap hop cac ban ghi huin luyén, mdi ban ghi trong s6 d6 dugc gan nhan 16p (loai). Mot tap hop céc gia
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trj thudc tinh xac dinh mdi ban ghi. Muc dich 12 tao ra mot mé hinh hoic md ta cho mdi 16p vé cac thudce
tinh. Sau d6, md hinh dugc sir dung dé phan loai cac ban ghi trong tuong Iai ma cac 16p caa ching chua
duoc biét den Cu thé hon, bd phan loai vin ban géan gié tri Boolean cho mdi cip (d;, ¢i) € (D x C), trong
d6 D |a mién tai liéu va C Ia tap hop cac danh muc duoc x&c dinh trude [13]. Nhiém vu 12 lam gan ding
ham ¢: D x C — (1, 0) bang ham ¢": D x C — (1, 0), sao cho ¢ va ¢" triing nhau cang nhiéu cang tot. Ham
¢" dugc goi 1a bd phéan loai. Muyc tiéu ctua bg phén loai la xac dinh va udc lugng chinh xac sy trung hop
nay.

NOi chung, bai toan phan loai vin ban c6 thé 1a bai toan phan loai "nhi phan”. Néu c6 chinh xac hai 16p
hodc bai toan "nhiéu 16p" néu c6 nhiéu hon hai 16p va mdi tai liéu thudc dung mot 16p, hodc "phan loai
nhiéu nhan” néu mot tai liéu c6 thé c6 nhiéu hon mot danh muc lién quan trong mot so 6 phan loai [4].
Hinh thirc co ban cta phén loai van ban la phén loai nhi phén, trong d6 mot tai liéu van ban dugc cho mot
trong hai nhan, thuong duogc goi la tich cyc va tiéu cuc. C4c tac vu nhiéu nhan va nhiéu 16p thudng duge
xtr ly bang cach giam chiing thanh k nhiém vu phan loai nhi phan, mot tac vu cho mdi loai [4, 13]. Vi du,
trong [15], mot bai toan phan loai nhiéu nhan di dwoc chuyén d6i thanh mot tap hop nhiéu bai toan phan
loai nhi phan va sau d6 4p dung md hinh mang no-ron tich chap phic hgp (CNN: Convolutional Neural
Networks) cho viéc phan loai vin ban. C4c bd phan loai vin ban hién tai khdng thé mo ta rd rang ranh giGi
quyét dinh giira cac di twong tich cuc va tiéu cuc, do sy khdng chéc chin gay ra boi viée lwa chon ddi
tugng van ban va qua trinh hoc. Dé khic phuc van d& ndy, mot md hinh quyét dinh ba chidu da duoc dé
xudt gan day. Muc tiéu ctia md hinh méi la giai quyét ranh giGi khong chic chian dé cai thién hiéu suat phan
loai vin ban nhi phan dya trén cac ky thuét thiét 1ap tho va giai phap trong tam (centroid) [16].

Mot sb thuat toan da duoc dé xuit bao gdm mang no-ron, cdy quyét dinh, K-Nearest Neighbor, bo phan
loai Naive Bayes, bo phan loai dwa trén tap hop thd va hd trg véc to may (Support Vector Machines) [17—
19]. Céc thuat toan nay c6 thé duoc md rong mot cach tu nhién cho phan loai nhidu 16p. Mot cach khéc dé
giai bai toan nhiéu 16p 1 chuyén bai toan phan 16p nhiéu 16p thanh mét tap cac bai toan phan 16p nhi phan
[20]. Béi voi nhiéu nhan, nd phai dugc chuyén déi thanh nhan don trude khi duge xir ly trong phan loai nhi
phan. it nhat bon cach tiép can chuyén doi tir tap dir liéu nhidu nhan thanh tap dir liéu mot nhan da duoc
trinh bay trong [21]. D6 1a gan nhan tit ca (ALA: All Label Assignment), khong chi dinh nhdn (NLA: No
Label Assignment), chi dinh nhan Ién nhét (LLA: Largest Label Assignment) va chi dinh nhdn nho nhét
(SLA: Smallest Label Assignment). Trong s nhitng cach tiép can nay, ALA thudng 12 tot nhat; tuy nhién,
thuc té 1a céc tai lidu trang 1ap véi cac nhdn khac nhau gay nhidu va giam hiéu qua phan loai. ALA la
chuyén d6i van dé 5 (PTS5: Problem Transformation 5) trong [22, 23]. Mot chuyén d6i méi chi dinh nhan
dwa trén Entropy (ELA: Entropy-based Label Assignment) di stra d6i ALA da dwoc dé xuét trong [21].
Trong [24], cung cap thém chi tiét vé phan loai da nhan.

May hoc cho c4c nhiém vu phan loai vin ban c6 thé dugc phan loai thanh nhiém vu hoc tap c6 giam sat,
ban giam sat va khong giam sat. Trong hoc cd giam sat, may hoc duoc trinh bay vei cac mau dit ligu huin
luyén bao gdm cac cip dau vao va dau ra, trong d6 n6 duoc yeu cau du doan gla tri ddu ra cta C4C mau mai
dwa trén gia tri dau vao cua ching. Hoc c6 giam sét yéu cau mot tap mau huan luyén. Tuy nhién, doi khi
cac mau hudn luyén c6 thé bi thiéu hodc khong di nhan can thiét mic di ¢6 sdn. Bai toan nhu viy duoc goi
14 phén loai van ban ban giam sat.

Phuong phap tiép can ban giam sat da dugc dé xuét trong [25] dé tim hiéu cac bo phéan loai chi tir cAc mau
mdt phan dugce gan nhan (c4c tai liéu hun luyén duoc phan loai trudc thanh mot tap hop cac 16p kha thi
voi chi mét 16p chinh xac). Cac k¥ thuat phan loai van ban ¢6 giam sat va ban giam sat it nhleu dya vao cac
mau dugc phan loai trudc dé tim hiéu cac bo phan loai. Hoc khong giam sat de cap dén véan dé cb ging tim
kiém cau tric an trong dit liéu khong duoc gan nhan. Cac tac gia cua [26] dé xuét xay du:ng mo hinh phan
loai cho mét 16p muc tiéu khéng ¢ cac mau huén luyén lién quan, bang cach phan tich cac 16p bd trg twong
quan.

3. THUAT TOAN PHAN LOAI VAN BAN

Phan 16p vin ban 1a qué trinh phan loai vin ban thanh nhém céc tir. Bang cach sir dung cac k¥ thuat xi ly
ngén ngit ty nhién, phan loai van ban c6 thé tu dong phan tich vin ban va sau d6 gan cac thé hodc danh
muc duoc Xac dinh trude dua trén ngit canh cia nd. Hé théng phan loai vin ban chu yéu dua trén ba céch
tiép can: lut sinh (Rule-based) [27], may hoc (Machine Learning) [3] va hé thong lai (Hybrid System) [28].
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Trong céch tiép can dya trén ludt sinh, cac van ban dugc tach thanh mot nhom cé td chirc bang cach st
dung mot tap hop cac quy tac (lut sinh) ctia ngon ngir bang phuong phap thu cong. Cac luat sinh d6 dung
dé xac dinh danh sach céc tir dugc dic trung bai cac nhom can phén loai trong vin ban. Vi dy, nhiing tir
nhu Donald Trump va Boris Johnson s& dugc phan vao nhém chinh tri. Nhitng ngudi nhu Nadal va Ronaldo
s& dugc xép vao nhom thé thao...

Hé thdng phan loai dua trén may hoc thuc hién phan loai dya trén quan sat trudc day tir cac tap dir liéu hun
luyén c6 gan nhan (label). Hé thong s& hoc tir dit liéu ¢6 nhan, sau d6 né st dung tri thirc di hoc duoc dé
du doan nhan cho cac dir liéu mai.

Hé théng lai 12 hé thong két hop bd phan loai may hoc véi luat sinh, dé cai thién két qua ciia hé thong. C6
thé dé dang tinh chinh cac hé thong két hop nay bang cach thém céc luat cu thé cho cac thé (tags) bi xung
d6t ma hé théng méay hoc chua phan loai chinh xéac duoc.

C6 nhiéu thuat toan phan loai duoc 4p dung vao phan loai vin ban [29], trong muc nay ching tdi gidi thicu
mot s6 thuat todn phan loai van ban pho bién nhat bao gdm thuat toan Naive Bayes [30], May hd tro vécto
(SVM: Support Vector Machines) [31], K-Lang giéng gan nhat (KNN: K-Nearest Neighbour)[32] va Hoc
sau (Deep Learning) [33].

3.1 Thuit todn Naive Bayes
Phuong phap Naive Bayes la mot tdp hop cac thuat toan hoc c6 giam sat dua trén viéc 4p dung dinh ly
Bayes v6i gia dinh “ngy tho” (Naive) vé& su doc 1ap co diéu kién giita moi cip dic trung cho gia tri cua
bién 16p. Dinh ly Bayes phét biéu mbi quan hé giita bién 16p cho trudc y va vecto dic trung phu thudc X
dén x,, theo cong thure (1).

P(y | xl,...,xn) :P(Y)P(xlf"'fxrﬂy) (1)

P(%1,-s%Xp)

Str dung gia thiét doc 1ap c6 diéu kién Naive rang:

o P (1Y, X1, o) X1, X s Xn) = P(x;y) ©)
vai tat ca i, moi quan hé nay dugc don gian hda thanh

P [1, PCxily)
Pyl xq,.,xp) = W

3
Vi P (X1,..., X») 1a hing s6 cho dau vao, chling ta c6 thé sir dung quy tic phan loai sau:

PO |2y, e 0) < POD T, P 1)

\ U (4)

y = argmaxP() [I_, P 1)
Va ching ta cd thé sir dung u6c lugng xac suit 16n nhat (MLE: Maximum Likelihood Estimation) hodc  t6i da
Posteriori (MAP: Maximum A Posterior) dé u6c lugng P (y) va P(x; | y); sau d6 1a tin xuét twong ddi cua 16p
y trong tap huan luyén. Cac bo phan loai Naive Bayes khac nhau cha yéu khac nhau boi cac gia dinh dua
ra lién quan dén phan phol P(x; | y). Bét chap nhitng gid dinh dugc don gian hda, cac bo phan loai Naive
Bayes da hoat dong khé t6t trong nhiéu tinh huong thuc té, ndi tiéng 13 phan loai tal liéu va loc thu rac.
Naive Bayes yéu cau mot lwong nho dit liéu huan luyén dé udc tinh cac thong sé can thiét. Naive Bayes
hoc va phan loai rat nhanh so véi cac phuong phép phirc tap khac. Viéc tach va phan bd cac dic trung c6
diéu kién cua 16p c6 nghia 1a mdi phan bd c6 thé dugc ude tinh doc 14p nhu phan b mot chidu. Pidu nay
gilp giam bét cac van dé cua dit liéu da chidu. O mét khia canh khéc, cho du Naive Bayes duogc biét dén
nhu mot cdng cu phan loai tét, nd van duoc coi la mot cdng cu ude lugng toi, vi két qua xac suat du doan
khéng duoc coi trong (do giam s6 chiéu cua dit liu). Viéc tinh P(x; | y) phu thudc vao loai dit lidu. C6 ba
loai phan bd duoc sir dung phd bién Ia: Gaussian Naive Bayes, Multinomial Naive Bayes va Bernoulli
Naive.
M0 hinh Gaussian Naive Bayes dugc sir dung chii yéu trong loai dit liéu ma céc thanh phan Ia cic bién lién
tuc. V&i mdi chiéu dit liéu i va 16p y , xi tuan theo mot phan phdi chuan cé ky vong g, phuong sai iy, lay
x4c suét tbi da theo phan bd Gaussian nhu cong thirc (5):

P(x;ly) = exp(—
/Znay

o ©)
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Multinomial Naive Bayes khai trién thuat toan Naive Bayes cho dir li¢u theo phan bd da thirc va 1a mot
trong hai bién thé cua Naive Bayes cb dién duogc str dung trong phan loai van ban (trong d6 dir li¢u thuong
dugc biéu dién dudi dang dém sb luong vecto dic trung voi Cac phan tir nguyén co gia tri 12 tan suat xuat
hién cua tir @6 trong tai liéu, mac du vecto tf-idf (tf-idf: Term Frequency-Inverse Document Frequency)
cling hoat dong tot trong thuc té). Phan phdi duge tham sé hoa boi vecto 0, = (9y1, s Byn) cho mdi 16p
y, trong d6 n 1a sb dic trung (features) va 6; la xac suat P(x; | y) cuia dic trung i xuét hién trong mot mau
thudc 16p y. Cac tham s6 6y duoc ude tinh bang mot phién ban 1am min ciia x4c xuat tdi da, tirc 1a dém tan
s6 twong ddi theo cong thirc (6):

5 o Nyl-+(x
i Ny+an

(6)

trong d6, Ny; = Yxer x; 12 s6 1an dic trung i xuat hién trong mot mau cua 16p y trong tip huin
n

luyén T, va N, = - Ny; la téng s6 cua tat ca cac dic trung cho 16p y. Thong sb 1am min a0 giai thich
cho cac dic trung khong c6 trong c4c mau huin luyén va ngin ngira Xac suat bang khong trong cac tinh
toan tiép theo. Khi cho o = 1 duoc goi 1a 1am min Laplace, trong khi a <1 dwoc goi 1a 1am min Lidstone.
Bernoulli Naive Bayes khai trién cac thuat toan huan luyén va phan loai Naive Bayes cho dit liéu duoc phan
b theo cac phan bd Bernoulli da bién; tic 13, ¢6 thé ¢ nhiéu dic trung nhung mdi dic trung dugc gia dinh
1a bién c6 gia tri nhi phan (tai liéu dugc biéu dién bang mot vector dic trung véi cac phan tir nhi phan nhan
gia tri 1 néu tir trong Gmg c6 trong tai lidu va 0 néu tir khdng c6 trong tai liéu). Do do, 16p nay yéu ciu cac
mAu phai dugc biéu dién dudi dang vecto dic trung c6 gid tri nhi phan. Luét quyét dinh cho phan bd
Bernoulli Naive Bayes dua trén cong thuce (7):

P(xi 1y) =P 1y)x+ (1 —=P>EIy)A~x) ()

Trong phan loai vin ban, vecto xuat hién tir (chir khdng phai vecto dém tir) c6 thé duogc sir dung dé huén
luyén va st dung bd phan loai nay. Bernoulli Naive Bayes ¢ thé hoat dong tot hon trén mét sb bo dir liéu,
dac biét 1a nhirng dir liéu c6 kich thudce nho.

3.2 May hd trg vécto (SVM: Support Vector Machines)

Phuong phap nay da dugc gii thi¢u boi Joachims [31] dé phan loai vén ban va V. Vapnik hinh thire hoa
trong tai liéu [34]. SVM duya trén nguyén tac giam thiéu rui ro cau trac tr ly thuyét thong ké. SVM c¢o thé
dugc st dung dé tim mot siéu phang h ¢6 18 16n nhét Ia ranh gisi quyet dinh trong khong gian tuyén tinh.
Nhiém vu phan loai thudng lién quan dén dit liéu huan luyén Va kiém tra bao gdm mot sb truong hop dir
liéu. MGdi cé thé trong tap huin luyén chira mt nhan 16p va mot s6 dic trung (thude tinh). B4 véi phan loai
tuyen tinh, SVM hoc cac ludt quyét dinh tuyén tinh, h(_) = sign Ww. X + b dugc mo ta bai mot vecto trong
s6 W va mot ngudng b. Cho mot tip huin luyén gom n mau huin luyen Th —((xl y1), ..(Xn, Yn), Xi € RN,
and y; € -1, +1 1a phan loai cta T, (ddu ‘+’ cho mau tich cyc va diu *-> cho mau tiéu cuc cta 16p da cho).
SVM tim siéu phang véi khoang cach Euclid tdi da dén cic mau huan luyén gan nhat dé phan tach tuyén
tinh T,. Khoang cach nay duoc goi 1a bién . Bbi voi tap huin luyén khdng phan tach, sb luong 16i huan
luyén dugc do bang céch st dung bién “slack” &i. Hinh 1 mé ta bo phan loai vecto hd tro nhi phan. Trong
Hinh 1, “+” va “-” dai dién cho cAc mau huén luyén tich cuc va tiéu cuc, mat phang h duoc biéu dién bang
mot duong ke day hon (gitta), N6 phan tach cac mau huén luyén duong va am véi 1¢ 16n nhat (maximum).
Céc mau gin vdi siéu phing h nhét 1a cac vecto hd tro dugc biéu din bang cac hinh vudng nho.
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h

v

Hinh 1. Phén loai vecto hd trg nhi phan

SVM yéu cau giai phap tdi wu hoa sau [34]:

Vi, & >0
minimize : V(u?.b £)= lui.ﬁj + Ci:&
rh | 2 ?,:

subjectto :V7_, sy [W. 7 4+ 21— & @®)
Trong cong thirc (8), C> 0 la tham s6 ctia mau huan luyén 15i. Bién cua siéu phang thu dugc 12 8 = 1/)| wil.
Bé mét quyét dinh chi dugc xac dinh boi cac diém dir liéu co khoang cach chinh xac 1/]] wi| tir mat phang
quyét dinh. Nhimg diém d6 dugc goi 1a vecto hd trg va 12 nhimg phan tir hidu qua duy nhat trong tap huén
luyén. Tuy nhién, SVM khong thich hop dé phan loai céc tap dit liéu 16n hodc kho ngit liéu vin ban vi do
phirc tap hudn luyén cia SVM phu thudc nhiéu vao kich thudc dau vao. Mot SVM da nhan méi dugc phat
trién trong [35] dé xu Iy dit liéu nhiéu chiéu. Két qua kiém tra cta ho da chimg minh rang mé hinh phan
loai SVM da nhan méi ¢6 do chinh xéc t5t hon so véi SVM ¢é dién, trong khi viéc huin luyén nhanh hon
dang ké so v6i mot sé md hinh phan loai SVM khéc.

3.3 K-Lang giéng gan nhat (KNN: K-Nearest Neighbor)

Phan loai K-Lang giéng gan nhét 1a mot phuong phap thong ké noi tleng da dugc nghién ctru chuyén sau
vé d6i chiéu mau trong hon bdn thap ky [32]. KNN da dugc 4p dung dé phan loai vin ban ngay tir giai doan
dau ctia nghién ctru vé phan loai van ban [36]. Phuong phap KNN tro 1én duge st dung pho bién do tinh
don gian va d¢ chinh xac cua dy doan. V6i mét tai liéu dau vao tly y, hé thong xép hang cac lang giéng
gan nhét cta né trong sé cAc tai liéu huan luyén va st dung cac danh muc cua K- lang gieng xép hang cao
nhit dé dy doan cac danh myc cua tai lidu dau vao. Dlem twong tu cua moi tai liéu Iang giéng voi tai liéu
méi dang dugc phan loai dugc st dung lam trong s6 cua timg danh muc cta no; tong trong s cua danh
muc trén k 1an can gan nhit dugc sir dung dé xép hang danh muc. Do phirc tap ciia md hinh duogc kiém soét
boi su lua chon hé sé k. V& mat hinh thirc, bac tu do caa mot md hinh phan loai KNN duoc dinh nghia la
d.f. =n/k véin la s tai liéu trong tap huan luyén. Khi k =1, KNN ¢6 d6 phirc tap 16n nhét va ¢6 xu huéng
quéa phil hop voi tap huan luyén; khi k ting thi d6 phirc tap ciia md hinh giam tuong tmg [4].

3.4 Hoc sau (Deep Learning)

Hoc sau [37] la mot tap hop cac thuat toan va ky thuat hoc may dua trén viéc hoc dir liéu huan luyén, hé
thdng tu dong hoc va kham phé cac dic trung can thiét dé phan loai thdng qua viéc xir ly nhiéu I6p dit liéu
dau vao. Hoc sau da tré thanh mot ki thuat hoc méay cha dao véi kha ning thuc hién cac nhiém vy md hinh
hoéa phi tuyén khac nhau bao gdm phan tich tinh cam, phan loai tin tuc, tra 101 cu héi, suy luan ngdn ngit
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tu nhién, phan loai va trich xuit dic trung tir cac bo dit lidu phic tap. Trong nhirng ndm gan day, nhiéu ky
thuat hoc sau da duoc khao sét trong [32]. Hai kién tric hoc sau chinh dé phan loai van ban 1a mang no-
ron phic hop (CNN: Convolutional Neural Networks) [38, 39] va mang no-ron hdi quy (RNN: Recurrent
Neural Networks) [40], da dugc khdm pha dé phan loai vian ban. Hoc sau da duoc ching minh 1a ¢6 hiéu
qua dé thuc hién viéc hoc tir dau dén cudi cac biéu dién dac trung phan cap. N6 da chang to hiéu suat vuot
troi d6i véi phan loai vin ban phang [41]. Nam 2020, Shervin Minaee va cac dong nghiép [33] da khdo sat
va danh gia toan dién hon 150 m6 hinh dya trén hoc sau dé phan loai van ban dugc phét trién trong nhiing
niam gan ddy va thao luén vé nhitng dong gop ky thudt, diém tuong ddng va diém manh cua timg mo hinh.

Cac thuat todn hoc sau yeu ciu nhiéu dit liéu huan luyén hon céc thuat todn hoc may truyen thong (it nhat
hang tri¢u vi du duogc gan the). Tuy nhién, chiing khong c6 ngudng hoc tir dir liu huan luyén, glong nhu
cac thuat todn may hoc truyen thong, chang han nhu bd phén loai hoc tip SVM va NB sé tlep tuc cai thién
t6t hon khi ban cung cp cho chling nhiéu dit liéu dé huan luyén hon.

4. PHAN LOAI VAN BAN TIENG VIET

Theo céc nha ngon ngir hoc wéc lugng trén thé gioi hién nay c6 it nhat 7.099 ngon ngfr, trong do
tiéng Viét ding thr 23 vé sb luong nguoi s dung. Vi sy phét trién manh mé& cua céng nghé thdng
tin, s6 lugng vin ban bang cac thu tiéng duge xuat ban khdng ngimg gia tang, trong dé ¢ tiéng
Viét. Viéc phan loai van ban phuc vu cho cac bai todn trmg dung NLP ngay cang dugc hoan thién,
nhat 12 cac tng dung tiéng Anh. Do ¢6 su khéc biét vé loai hinh ngén ngi, 1am thé nao dé co thé
&4p dung dugc cac nghién ctru vé phan loai vian ban cua tiéng Anh cho tiéng Viét, hodc tim giai
phép t6t nhat cho bai toan phan loai vin ban tiéng Viét ludn la cau hoi can tim 1o giai dap. Trong
muc nay, ching t6i néu nhitng ddc trung co ban cua tiéng Viét, khao st so lugc mot so nghién
clru vé phan loai tiéng Viét, néu ra mot s6 han ché cia mot s6 thuat toan phan loai hién hanh va dé
suat mot s6 giai phap nghién ctru cho bai toan phan loai tiéng Viét.

4.1 Pic trng ciia ngdn ngir tiéng Viét
Tiéng Viét thudc loai hinh ngdn ngit don 1ép véi cac dac diém nbi bat 1a: don vi co s& cua ngir
phap la tleng, tir khong bién ddi hinh thai, y nghia ngir phap duoc biéu thi bang trat ty tir va hur tir.
Tiéng Viét c6 mot sé dic trung chinh sau [42]:

- Ngbn ngir duy nhét thugc hé chit Han chuyén sang La tinh

- Nhiéu am nhat: Tiéng Viét woc khoang 15.000 am (29 ky tu va 6 dau giong, c6 phy am
don hay d6i & dau va cudi, cd nguyén am don, doi, ba).

- Phirc tap trong xung hd, tlly theo quan hé, vi thé cua nhiing nguoi ¢6 quan hé, cach dung
tir mang tinh tuong d6i tuy theo vi tri gitra nguoi va ngoai canh hay vat...

- D& dao ngir trong cau va khi do ngir thi nghia cua cau co thé bi thay doi,

- Noi lay, la giao hoan &m dau van va thanh diéu hoc trat tu caa 2 &m tiét dé tao nghia khéac
han, nhu: dai phong - lo twong, dau tién - tién dau...

- Tur d6i, nhu: ¢6 “mot, hai, ba...” lai ¢6 “nhét, nhi, tam...” (song song nhau khoang 70%).
Van binh dan c6 khoang 70% tir Nom, van bac hoc cd khoang 70% tir Han-Viét.

- Van pham d6i, nhu: nha trang - bach bc, vién bao tang - bao tang vién; khong chia dong
tu, tinh tu...

- Loai chit don &m tiét, mdi chir 1 &m, nhung c6 mét s6 ky tu thi lai da dm nhu: 1, m, n, X, ...

4.2 Khao sat cac nghién ciru vé phan loai vin ban tiéng Viét

Trong bai bao [43], cAc tac gia da giai quyét van dé tu dong phan loai van d¢, dua cac ngudn vin ban vao
céc danh muyc chuan bi trude. So sanh gitta md hinh ngdn ngit N-Gram théng ké va phuong phép tiép can
tui tir (s dung cac gidi thuat Naive Bayes, K-Nearest Neighbour (KNN) va Support Vector Machine
(SVM)). Mot so tac gid da ap dung y tusng loc thu rac vao cac nguon van ban tiéng Viét [44]. Céc tai liéu
ngdn nhu vian ban hoi thoai ciing d dwoc khai thac bang cach giai quyét bai toan xac dinh tir muc tiéu [45].
Céc tac gia da dung y dinh dé xuit cua ngudi ding qua cac van ban hoi thoai tai 1am mot don vi phan doan
chtc nang. Mot sé nghién ctru bai todn phan loai vin ban chi trong so sanh hiéu suét cua trong sé thuat
ngir hon 1a phén tich bai toan phan loai thyc té [46]. Vé dit liéu tiéng Viét, biéu dién toan van da duoc nhiéu
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tai lieu nghién ciu khac khai thac [47- 49]. Tim hiéu cac bai bao, chiing t6i thay rang day la nd luc st dung
y tuong vé cac tir khda dai dién trong phan loai van ban tiéng Viét. Trong bai bao [50], nhém tac gia da dé
Xuat phuong phép phan loai van ban tiéng Viét dua vao thuat toan TextRank va hé sé tuong tu Jaccard.
TextRank xép hang céc tir va cau theo gia tri dong gop cuia chling va trich xuat cac tir khoa tiéu biéu nhat.
CAc tac gia thu thap van ban tir cac trang web tin tac Viét Nam, tién hanh budc tién xu ly dir liéu, trich xuat
tir khoa bang thuat toan TextRank, sau d6 do diém twong tu theo khoang céach Jaccard va du doan cac danh
muc.

Vé két qua dat duoc ciing khé dé danh gia so sanh, do cac nghién ciru thuc hién trén cac tap dit liéu va giai
thuat khac nhau. Nhung nhin chung ciing 1a nhtng nghién ctru dang khich 1¢, dac biét trong tai liéu [51],
tac gia da cho thay viéc 1am quen véi phan loai van ban 1a khdng kho véi cac cong cu hd tro ¢ san cho
ngudi ¢6 hirng thi nghién ctru dén linh vuc nay.

4.3 Mbt sb han ché cia thuit toan phan loai vin ban hién hanh

Dé nghién ciru sau hon va &ng dung vao phan loai vin ban tiéng Viét, ngay ca cac thuat toan ap dung cho
tiéng Anh nhu: K-Lang giéng gan nhat (KNN), Naive Bayes, May hd tro vécto (SVM) va Hoc sau (Deep
Learning) con c6 mot s6 han ché nhu phan tich trong tai liéu [52]:

- KNN Ia mét phuong phap phan loai dé thuc hién va thich ang véi bat ky loai khong gian dic trung
nao. Mo hinh nay ciing ty nhién xu ly cac truong hop nhiéu I6p. Tuy nhién, KNN bi gi¢i han béi cac rang
budc V& luu trix dit liéu ddi vai cac bai toan tim kiém I6n dé tim cac lang giéng gan nhat. Ngoai ra, hiéu suat
cta KNN phu thugc vao viéc tim mot ham khoang cach c6 y nghia, do do, n6 lam cho ky thuat nay tro
thanh mot thuét toan rat phu thudc vao di liéu.

- Thuat toan Naive Bayes (NB) ciing c6 mot s6 han ché. NB dwa ra gia dinh manh mé vé hinh dang
ctia phan bd dir liéu. NB ciing bi gigi han boi sy khan hiém dir liéu ma bét ky gié tri nao co thé cé trong
khéng gian dic trung, gia tri Xac suat phai dugc woc tinh thudng xuyén béi con nguoi.

- May hd trg vécto 1a mot trong nhitng thuat toan hoc may hiéu qua nhit ké tir khi duoc gidi thiéu
vao nhimg nam 1990. Tuy nhién, cac thuat toan May hd trg vécto dé phan loai vian ban bi han ché boi sy
thiéu minh bach trong két qua do s lugng thir nguyén cao. Do d6, né khong thé hién thj diém s cua cong
ty dudi dang mot ham tham sb dura trén céc ty s6 tai chinh hoac bat ky dang ham nao khac khi ap dung vao
phan tich chiing khoan.

- Kha nang dién giai cia md hinh hoc sau, dic biét 13 DNN (Deep neural networks), ludn 1a mot yéu
t6 han ché ddi véi cac truong hop str dung yéu cau giai thich vé céac tinh nang lién quan dén md hinh héa
trong cac (ing dung vé cham séc stic khoe. Van dé nay 1a do cac nha khoa hoc thich sir dung céc ky thuat
truyén thong nhu mé hinh tuyén tinh, Mé hinh Bayes, SVM, cay quyet dinh... cho cac cong trinh cua ho.
Trong s6 trong mang no-ron 1a thudc do mirc dd manh mé ciia méi két ndi gitra mdi no-ron dé tim ra khéng
gian didc trung quan trong. Ngoai ra, cac thuat toan hoc sau rat phuc tap va kho hiéu. Hoc sau 1a mét trong
nhitng k§ thuat manh mé& nhét trong tri tué¢ nhan tao (Al), nhidu nha nghién ctru va nha khoa hoc tap trung
vao kién trac hoc sau dé cai thién sirc manh tinh toan cia cdng cu ndy. Tuy nhién, céc kién tric hoc sau
cling c6 mot s6 nhuge diém va han ché khi p dung cho bai toan phan loai van ban. Mét trong nhiing van
dé chinh ciia md hinh nay 1 hoc sau khong tao diéu kién thuan loi cho viéc hiéu biét toan dién vé mat ly
thuyét. Mot nhuoc diém ndi tiéng cia cac phuong phap hoc sau 1 ban chat “hop den” ctia chung. C6 nghia
1a, phuong phap ma cac phuong thuc hoc sau dua ra voi dau ra dugc bién dbi khong d& hiéu. Mot han ché
khac ctia hoc sau 1a n6 thuong yéu cau nhiéu dit liéu hon cac thuat toan hoc may truyén thong, co nghia 1a
ky thuat nay khong thé ap dung cho cac tac vu phan loai trén céc tap dit liéu nho. Ngoai ra, lwong dit liéu
khdng 16 can thiét cho cac thuat toan phan loai bang hoc sau cang lam trdm trong thém do phuc tap tinh
toan trong budc huan luyén.

4.4 P& xuat mjt sb glal phap nghién ciru cho bai toan phén loai vian ban tleng Viét

Mac du nghién ciu va tng dung ve phan loai van ban tiéng Anh va c4c ngon ngir An — Au khé hoan chinh
va ¢6 nhiéu (g dung vao thuc té nhu phan loai thu rac, phan tich xa hoi, phan loai tin tic, tai chinh, chimg
khoan. .. [53]. Ngoai ra con c6 nhiéu ing dung phan loai van ban hidu qua va thiét thuc trong cac linh vyuc
nhu truy xuét thong tin, loc vin ban, phan loai tin bai, phan loai thu dién tr va cac ban ghi nhg, phan loai
cac trang web, phan loai cac bai bao hoc thuat sir dung cac linh vuc ki thuat va tén mién phu, loc thu khiéu
dam, tin sinh hoc, ty dong hoa dich vu khach hang, phan loai chu dé va phan tich tinh cam... Mot s6 nghién
ctru di tap trung vao viéc xir ly thdng tin dang vin ban ¢ sin trong bd dit liéu cham soc suc khoe dé cai
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thién viéc cham soc y té, dong thoi giam chi phi; hodc sir dung cong nghé khai thac van ban dé phat trién
hé thong hd tro quyét dinh chan doan dua trén may tinh nham gitp cac bac si dua ra quyét dinh y té t6t hon
hoac ap dung cdng nghé khai thac di liéu y té dé phat hién cac tac dung phu cua thudc [54]...

Tuy nhién, do khac biét vé dic tinh ngdn ngir, phuong thirc ngit phap va phuong thic cau tao tir;
su buing n6 caa ngudn théng tin trén Internet véi dit lidu 16n, nén viéc nghién ciu vé phan loai van ban tiéng
Vit van con 1a linh vyc nghién ctu hap dan.

Trén co s& khao sat mot s nghién ciru vé cac phuong phép phan loai vdn ban ndi chung va phan
loai van ban tiéng Viét noi riéng, chung t6i dua ra mot 6 goi y nhu sau:

- Ddi vai ung dung phai xt ly trén nguon dix liéu 1on, ching ta nén str dung ki thuat hoc sau (BL),
hoc khdng giam sat [26, 55, 56] hoac hoc ban gidm sat (Semi-Supervised Learning) [25, 57, 62] dé xay
dung mo hinh. Hoc ban giam sat la mét loai bai toan hoc c6 giam sat st dung dit liéu khong dugc gan nhan
dé huan luyén mot mo hinh. Thong thudng, cac nha nghién ctu va nha khoa hoc thich sir dung k§ thuat ban
giam sét khi mot phan nho cua tap dit liéu chira cac diém dir liéu duoc gén nhan va mét lwong 16n tap dix
liéu khdng gan nhan. Hau hét cac thuat toan hoc ban giam sét cho bai toan phan loai sir dung k¥ thuat phan
cum nhu sau: Ban dau, ky thuat phan nhém duoc 4p dung trén tap dir liéu DT (mot tap con cua dir ligu da
gan nhan thém vao mot s6 dir liéu duoc chon ngau nhién tir tap dir lidu khong gan nhin dé gan nhan) véi K
s6 16p dd gan nhan [58]. Néu mot phan ving P cd cac mau duoc gin nhén, thi tat ca cac diém dit lidu trén
cum d6 thudc vé nhin d6. Myc tiéu nghién ctu cia ki thuat phan cum 1a xac dinh xem chding ta ¢é nhiéu
hon mét 16p duoc gan nhan trén mot cum hay khdng va diéu gi sé xay ra néu chung ta khong c6 diém dir
liéu duoc gan nhan trong mot cum [59].

- Ddi véi tng dung trén tap dit liéu vira va nho, hoic mudn cai thién nhitng gigi han cua cac thuét
toan hoc ¢ giam sat da néu trong muc 4.3, chling ta c6 thé st dung dir liéu trong cac tai liéu [52] voi tiéng
Anh, tai liéu [60, 61] vai tiéng Viét va céc cong cu trong cac tai liéu [51, 62, 63].

- Thuyc hién cac budc tién xir ly tiéng Viét truéc khi sir dung cac thuat toan trong thu vién méy hoc
[62] nhu: loai bo ‘stopword’, phan doan tir tiéng Viét, thay thé tir dong nghia. ..

5. KET LUAN

Muc dich cua cudc khao sat nay 1a dé mo ta va phan tich hién trang cta viéc phan loai vin ban néi chung
va phén loai vin ban tiéng Viét ndi riéng, ddng thdi mong mudn truyén tai cho ngudi doc mot cam giac
himg tha vé su phong pht va tmg dung rong rii cta tri tué nhan tao trong linh vyuc ndy. Trong nhitng nim
gan day, nhidu nhoém nghién ciru d dau tu nhidu cong ste vao phan tich va phan loai vin ban ty dong va
da dat duoc nhiéu thanh tuu to 16n. Tuy nhién, nhitng van dé thach thirc van con ton tai trong nhitng Iinh
vuc nay. Dic biét, cac van d& nghién ctru vé cach tao dot pha vé phan loai vin ban dé gidi cac bai toan phan
loai van ban quy mé lon, kha nang mé rong cia md hinh ng dung hién c6 va lam thé nao dé xay dung mo
hinh lya chon dédc trung hi€u qua hon da thu hat rat nhiéu sy quan tim nghién ctru. Chung 61 hy vong da
cung cip mot s6 thong tin hiru ich cho ban doc, nhitng ngudi duge khuyén khich chdp nhan nhiéu thach
thirc con ton tai trong linh vue phén loai vin ban.
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A SURVEY ON VIETNAMESE TEXT CLASSIFICATION MODELS
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Abtract: Text classification is one of the basic tasks of Natural Language Processing, widely applied in
sentiment analysis, spam detection, topic labeling, intent detection, etc. The explosion of information
sources on the Web, social networks... makes it more and more important and attracts many researchers.
Many feature selection methods and classification algorithms have been proposed to use. However, the
rapid increase of big data is creating challenges for text classification in general and Vietnamese language
in particular, such as the problem of application expansion, the ability to classify social problems, etc. The
purpose of this report is to examine the research on text classification including Vietnamese, in order to
provide readers with an overview of existing text classification technologies and topics. propose ways to
solve challenging problems in text classification.

Keyword: Text classification, Vietnamese, supervised learning, semi-supervised learning

Ngay nhdn bai:04/10/2021
Ngady chap nhdn dang: 05/12/2021

109


https://towardsdatascience.com/text-classification-in-python-dd95d264c802
https://towardsdatascience.com/text-classification-in-python-dd95d264c802

