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Xic dinh dic diém tac gia bai viét dién dan tiéng
Viét dwa trén am tiét va van

Syllables and Rhymes for Author Profiling of Viethamese Forum Posts

Abstract: Author profiling is the task of identifying
characteristics of the author just based on a text
document. In the previous works, there are a number
of linguistic features such as character-based, word-
based, grammar-based (often grouped as style-based),
and content-based features (content words) have been
exploited. The previous results showed that content-
based features often achieved better results than style-
based features. However, using content-based features
is considered as a domain-specific approach, because
the content words chosen often have meaning related
to the studied domain. In this work, we investigate the
use of syllables and rhymes as features for author
profiling of Vietnamese text. They are parts of words,
but have much less meaning than words, especially the
rhymes. Therefore, these features can be considered
much less domain-dependent than content words. We
experimented on forum post datasets using machine
learning approach. With improvement up to 8%
compared with baseline results on style-based
features, our method shows a new promising approach
on author profiling.

Keywords: Author Profiling, Machine Learning,
Nature Language Processing

I. GIGI THIEU

Xac dinh dic diém tac gia vian ban (author
profiling) 1a mot nhanh nghién cuu cua phan tich tac
gia van ban. Phan tich tdc gia van ban con cé hai
nhanh nghién cau kh&c 1a nhan dién tac gia
(authorship attribution) va xac minh tac gia (author
verification) [26]. Trong khi viéc nhan dién tac gia
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hoac xac minh tac gia tién hanh xac dinh hoic kiém
chang mot tac gia cu thé 1a ngudi tao nén vin ban va
thuong ap dung cho cac loai vian ban chinh théng nhu
bai bao, tiéu thuyét v.v... xac dinh dic diém tac gia
van ban thuong dugc thyc hién trén cac loai van ban
tuy do hon nhu cac loai vin ban truc tuyén (bai viét
blog, email, dién dan v.v...) [1, 2, 5, 20, 8, 12, 17, 26].

Do d6, cac (ng dung cua xac dinh dic diém tac gia
van ban ciling khac so vai hai nhanh nghién ciru con
lai, vén thuong duoc st dung dé giai quyét cac tranh
cdi vé quyén tac gia. Ung dung cha yéu cua xac dinh
dic diém tac gia 1a trong cac linh vuc quang céo truc
tuyén, c& nhan hda hé théng web, hd tro diéu tra toi
pham tryuc tuyén v.v... trong d6 cac dic diém ca nhan
cua tac gia bai viét duoc du doan dé hd tro cac hoat
dong quang cao diing muc dich hoic diéu tra toi pham.

Cung véi su phat trién cua Internet va cac kénh trao
ddi thong tin truc tuyén, ung dung cua viéc xac dinh
dic diém tac gia van ban cang tré nén can thiét va
quan trong hon. Dé dy doan dic diém nhu gigi tinh,
d6 tudi, trinh d6 gido duc v.v... cua tac gia mot van
ban, cac nha nghién ciru thuong phan tich phong céch
viét (writing style) hoac céc tir noi dung (content
words) dugc su dung baoi tac gia do.

Phong céch viét dugc xem nhu 1a mot phwong phap
doc 1ap mién va duoc sir dung trong nhiu nghién cau
trudc day vé xac dinh dic diém tac gia. Hau hét cac
thanh phan c6 tinh doc lap noi dung cua ngdn ngir da
duogc str dung lam dac trung phong cach nhu céac ky tu,
tinh chét tir, tir loai, tir cong cu (tir chirc ning), cac cau
trdc ngtr phép v.v... Cac dac trung nay thuong duoc
tao ra tir CaC quy tac ctia ngdn ngir va khdng phu thudc
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vao tap dir liéu hay linh vuc cu thé nao. Nguoc lai,
cac tir ndi dung thuong duoc lya chon tur chinh cac tap
dir liéu dugc st dung trong nghién ciru hoac duoc lua
chon tir c&c tir ngit ¢ ngir nghia lién quan dén linh
vuc cu thé. Do dé, cac tir ndi dung duoc xem 12 c6 tinh
phu thugc mién hoac phy thudc dir liéu & mic do nao
do.

Dé giam su phu thudc dir liéu va phu thudc mién
cuia cac tir noi dung, nghién ciru nay dé xuat mot loai
dic trung méi cho viée xac dinh dic diém tac gia van
ban tiéng Viét. Do 1a cac dic trung dya trén cac am
tiét va cac van trong tiéng Viét. Mot tir trong tiéng
Viét c6 thé gdbm nhiéu &m tiét, va cac van 1a mot thanh
phan cua am tiét [7]. Do do, cac am tiét va van mang it
ngir nghia hon nhiéu so véi mot tir hoan chinh. Vi duy,
tir ghép “dong hd” dugc tao ra boi hai am tiét 1a
“ddng” va “h6” va ca hai am tiét nay déu can thiét cho
viéc xac dinh nglr nghia cua tur.

Tir ngit nghia riéng r& ctia mot am tiét, trong nhiéu
truong hop, khdng thé xac dinh dwgc nghia cua tir.
Ngoai ra, do s6 luong cac am tiét va van trong tiéng
Viét khong 16n, ching ta c6 thé sir dung toan bo am
tiét va van lam céc dic trung dé loai trir tinh phuy thudc
tap dir liéu va phu thuéc mién. Bén canh viéc mang it
nglr nghia hon, day 1a mot khia canh quan trong khéc
lam cho cac am tiét va van c6 su khac biét so vai cac
tir noi dung.

Cac tir ndi dung duoc lua chon tir tap dir liéu, trong
khi cac am tiét va van c6 thé duoc xay dung tir cac
quy tac tir vung va ngit phdp ma khong can sir dung
tap dir liéu, qua do giam tinh phu thudc vao tap dir liéu
va phu thuoc mién. Vé khia canh hiéu nang xir ly, véi
khoang 6.400 &m tiét va 450 van duoc st dung lam
dic trung phan loai, cac thuat toan hoc may phd bién
hién nay nhu may véc to hd tro (Support Vector
Machine - SVM) hoan toan cé thé xu ly ma khong gip
nhiéu kho khan.

Bai bao ¢6 c4u trac nhu sau. Phan |1 trinh bay tong
quan vé cac nghién ctu lién quan trong linh vyuc phan
tich tac gia van ban, Phan 11 di sau vé am tiét va van
trong tiéng Viét. Phan IV md ta phuong phap. Phan V
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trinh bay cac két qua va thao luan. Cubi cung, cac két
luan s& duoc trinh bay trong phan VI cua bai bao.

I1. TONG QUAN VE PHAN TiCH TAC GIA

Phan tich t&c gia van ban la qué trinh phan tich mot
tai liéu dé co thé dua ra cac két luan vé tac gia caa no.
Qua trinh phan tich téc gia van ban lién quan dén hai
van dé chinh, d6 1a ky thuat phan tich va tap dic trung
phan biét. Ky thuat phan tich trong thoi ky dau thuong
st dung cac ky thuat kha don gian dya trén thong ké
[22].

Cac nghién ctru gan day chu yéu khai théc k¥ thuat
hoc may dé tan dung kha ning tinh toan ctia may tinh.
Mac du viéc lua chon thuat toan hoc may phu hop la
mot vin dé quan trong, nghién ciu cua Koppel [15]
cho thiy trong linh vuc phén tich tac gia van ban, viéc
lya chon tap dic trung lai ¢6 tam quan trong cao hon.
Tap dic trung cd thé duoc xem nhu mot phwong phap
biéu dién vin ban trén khia canh phong cach viét hoic
cach st dung tur.

Theo Argamon [2], c6 hai loai dic trung chinh
dugc sir dung trong phén tich tdc gia van ban: dac
trung vé phong cach va dic trung dua trén ndi dung.
Pic trung vé phong cach bao gom cac dic trung lién
quan dén ky tu, tinh chét tir (lexical), cach sir dung cac
cau triic ngir phap (syntactic), va cac dic trung vé cau
trac van ban. Pic trung dua trén ndi dung bao gom
cac tur ndi dung dugc su dung thuong xuyén trong linh
vuc d6 hon la cac linh vyc khéc. Cac tir nay thuong
dugc chon theo phuong phap théng ké tan suit xuét
hién trong tap dir liéu hoac dya trén ngir nghia cua ti.
Phan nay trinh bay khao sat vé cac nghién ciu trudc
day trong linh vuc phan tich tac gia cé sir dung cac dac
trung lién quan tdi tir vung nhu cac ky tu, cum Ky ty,
cac tr v.v...

Céc dic trung dya trén cac thanh phan cia hé thong
tir vung da dugc ching minh 1a cé hitu ich trong viéc
xac dinh dic diém tac gia van ban trong nhiéu nghién
clru trude day. Tir cac thanh phan co ban nhu cac ky
tu riéng 1€ [4, 5, 12, 25, 26], cac cum Ky tu n-grams [3,
11, 13, 19], dén cac dic diém cua tir nhu loai tir, muc
d6 da dang cua tir vung [5, 6, 12, 21], cac tir cong cu
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[2, 6,9, 12, 14], va cac tir ngi dung [2, 8, 10, 17, 19,
26] da duoc nghién ctu sir dung. Trong nghién cau
dau tién dugc xem 1a hoan chinh trong linh vuc nay,
Mosteller va Wallace (1964) sir dung mét sb tir cong
cu dé giai quyét vin dé tranh chip trong viéc xac dinh
tac gia cac bai luan lién bang (Federalist Papers).

Sau do, c6 rat nhiéu cac nghién ciru tiép theo trong
linh vuc phén tich tac gia van ban da khai thac va xac
minh tinh hiru ich cua cac tr cong cu trong linh vuc
nay Vai s6 céc tir dugc sir dung tir 122 dén 645 tir. Cac
tir cONg cu mang it ngir nghia va duoc sir dung dé biéu
thi mdi quan hé ngir phap giira vai cac tir khac, do vay
chiung dugc xem 1a khong lién quan dén noi dung va
duogc xép loai 1a dang dic trung dya theo phong céch.

Céc dic trung dua trén ky tu va dic diém tir nhu
cac ky tu don 1é/cum ky tu, do dai tir, loai tr, mirc do
da dang trong dung tir ciing duoc sir dung phd bién.
De Vel [5] sir dung cic dac trung nhu do dai tu/cau,
loai tir, tAn suat cac ky tu/loai ky tu, cling voi cac dac
trung ngit phap khac dé phan biét 156 emails trong
tiéng Anh. Zheng va cac dong tac gia [25] da st dung
cac dic trung dua trén tir vung duoc dé xuit boi De
Vel [5] va b6 sung thém mot s dic trung dya trén noi
dung dé dé xuat mot hé thdng phan tich tac gia van
ban nham ty dong theo ddi toi pham mang duwa trén
cac ban tin dugc dang trén mang Internet. Cac tac gia
danh gia hiéu qua cua hé thdng théng qua viéc thuc
hién cac thi nghiém trén cac tap dir liéu cac ban tin
truc tuyén tiéng Anh va tiéng Trung Quéc.

Abbasi va Chen [1] st dung 79 dac trung tir vung
trong tong sb 418 dic trung dé phan tich tac gia cac
bai viét dién dan tiéng Anh va tiéng A rap. Cac téc gia
sur dung mot tap dac trung hiéu qua dya trén viéc khai
thac cac dic diém vé hinh thai va chinh ta tiéng A rap
(ching han b sung thém hai dic trung vé phan kéo
dai trong tiéng Arap). Igbal va cac dong tac gia [12] da
sir dung 419 dic trung bao gdm cac dic trung dya trén
ky tu, dua trén dic diém tir, dic trung ngit phap dé xay
dung mot loai “van chir viét” nham xac minh céc tac
gia email hd tro diéu tra toi pham.
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Mot s nghién ctru ciing sir dung cac cum két hop
ky tu (n-grams) dé lam dic trung phan loai. Keselj va
cac dong tac gia [13] dé xuat mot phuong phap nhan
dién t&c gia dua trén cum Ky tu. Hiéu qua ciua phuong
phap dugc kiém ching théng qua céc thi nghiém trén
cac dir liéu trén cac ngdn ngir tiéng Anh, tiéng Hy
Lap, va tiéng Trung Quéc.

Houvardas va Stamatatos [11] nghién ctru phuong
phap str dung cac cum ky tu c6 d6 dai bién doi dé giai
quyét van dé nhan dién tac gia trén cac ban tin Reuters
ctia 50 tac gia khac nhau. Y twong chinh ctia phuong
phap nay la so sanh méi cum Ky tu véi cac cum Ky tu
tuong dong va giir lai cac cum ky ty ndi troi hon.
Peersman va cac dong tac gia [19] du doan tudi va gidi
tinh cua nguoi dung chat dua trén cac doan chat thu
thap tir mang x& hoi Netlog tai Bi. Tac gia sir dung cac
cum Ky tu va tir lam dac trung phan loai. Cac cum 1
tur, 2 tir, 3 tur, 4 tir va c&c cum 2 ky tu, 3 ky tu, 4 ky tu
dugc trich tur tap dir liéu va sau d6 duoc chon loc boi
thuat toan lya chon dic trung y* (chi-square). Xét vé
khia canh phu thudc noi dung hoic phu thuéc mién,
cac cum ky tu va cum tir dugc tao thanh theo phuong
phép trich chon tir tap dit liéu ciing c6 tinh chat nay do
chung duoc lay ra tir dit liéu va ké ca cum ky tu van c6
thé chtra noi dung néu n6 bao ham mot tur.

Bén canh cac dac trung dua trén cac ky tu va tu
khong lién quan dén ndi dung, cac tir mang ngit nghia
cling dugc khai thac va sir dung lam dac trung phan
loai trong linh vyuc phén tich tac gia van ban. Nhu da
noi & trén, cac dac trung dua trén ndi dung nay thuong
mang lai két qua tot hon so voi cac dic trung dua trén
phong céach. Tuy nhién, loai dac trung nay dugc xem
1a ¢6 tinh ddc thd mién va c6 thé cho két qua kém hon
khi 4p dung vao linh vuc khac. Mac du vay, cac dac
trung ndy van cd rat nhiéu y nghia, chang han trong
truong hop ap dung mod hinh trong cung linh vuc/linh
vue tuong ty hoic c6 thé dugc tong quat héa thong
qua cac phuong phap xur 1y loai bo tinh dic thu mién.

Zheng et al. [26] st dung 11 tr khéa mang noi
dung nhu “deal” (mac ca), “sale” (ban hang), “check”
(kiém tra), v.v... trong tong sé 270 dac trung dé nhan
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dién tac gia cac ban tin tryc tuyén tiéng Anh va tiéng
Trung Qudc. Goswani va ddng tac gia [10] thuc hién
trich cac tir khéng cé trong tir dién trong tap dit liéu
blog va sir dung lam dic trung dé phan loai cac bai
viét blogs theo cac nhoém gidi tinh va do tudi.

Argamon va dong tac gia [2] trich khoang 1.000 tir
noi dung co tan suit cao trong tap dir liéu va cé kha
ning phan biét cac 16p tét nhat, duge xac dinh bang do
do d6 loi thdng tin (Information Gain). C4c tir nay sau
d6 duoc sur dung lam cac dic trung dé xac dinh gidi
tinh, do tudi, ngdn ngir gc, va cac mit tinh cach nhu
tinh céi mé, hudng ngoai, dé bi kich dong, tan tam, dé
hoa hop cua cac tac gia bai viét blogs va bai luan cua
sinh vién. Igbal [12] sir dung 13 tir déc thu trong linh
vuc nhu cac tir “agreement” (théa thuan), “team”
(nhém), “section” (phan), v.v... lam dic trung dé khai
pha ra cic “van chit viét” cua céc tac gia email vo
danh phuc vu cho viéc diéu tra téi pham mang.

Peersman [19] stir dung cac cum tir don, ghép doi,
ghép ba dé xac dinh dic diém tac gia cac doan chat va
cac dic trung ndy c6 thé xem 1a dic trung dua theo noi
dung. Nguyen [17] st dung céc tir don xuit hién it
nhat 10 lan trong tai liéu huan luyén lam dic trung
phan loai trong nghién cau dy doan tudi ciia ngudi
ding mang x& hoi Twitter st dung hdi quy tuyén tinh.
Duong [8] nghién ciu viéc st dung cAc tir noi dung dé
lam dic trung trong viée xac dinh dic diém tac gia bai
viét dién dan tiéng Viét, qua d6 du doan cac dic diém
nhu giéi tinh, do tudi, viing mién, va nghé nghiép. Cac
tir noi dung xuét hién tan suét cao trong mdi 16p dugc
trich ra tr tap dir liéu va ap dung phuong phap lya
chon dic trung dua trén d6 loi thong tin dé chon loc ra
c4c tir ¢ thir hang cao nhit lam dic trung dua trén noi
dung.

Nhin chung, hau hét cac nghién ciru trude day déu
khai thac cac dic trung thudn phong cach hoic cac dic
trung mang nhiéu ndi dung. Trong nghién cuau nay,
ching toi dé xuat phuong phap st dung cac am tiét va
van trong tiéng Viét 1am dic trung nhan dién. Pay 1a
cac dac trung c6 mirc do ngir nghia cao hon cac ky tu
hodc cum Ky tu ghép ngau nhién, tuy nhién mang ngit
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nghia it hon nhidu so véi cac tir noi dung. Cac dic
trung ndy co6 thé coi nhu cac cum Ky tu n-grams nhung
duoc két hop theo quy tac tir veng va ngdn ngit thay vi
két hop mot cach ngau nhién. Theo khao sét caa chiing
t6i, dén nay chua co nghién ctu nao trong linh vuc
phan tich tac gia vin ban duoc thuc hién trén loai dac
trung nay.

I11. AM TIET VA VAN TRONG TIENG VIET

Tiéng Viét 1a ngdbn ngir thuoc hé ngdn ngir Nam A
(Austroasiatic). Trong qué kht, tiéng Viét st dung chir
viét Trung Qudc va co cai tién cho phu hop véi dic
thu Viét Nam. Tuy nhién, tiéng Viét hién dai st dung
chir viét dua trén bang chir cai Latin goi la chir Quéc
ngit. Chit Qudc ngit duwoc phat minh boi cac nha
truyén gido chau Au khi véi Viét nam dé truyén dao
Thién chia gi4o vao cubi thé ky 19.

Theo [7], tiéng Viét c6 ba loai &m vi 14 thanh diéu,
phu &m, va nguy@n &m, trong khi hau hét cac ngon ngir
chau Au nhu tiéng Anh déu khéng sir dung cac thanh
diéu. Thanh diéu dugc xem nhu 1a 4m vi trong tiéng
Viét vi viéc thay d6i mot thanh diéu cd thé lam thay
d6i nghia cua tir. Co 6 thanh diéu trong tiéng Viét, d6
1a khdng dau, huyén, nga, hoi, sic, nang.

Hé thong ngit am tiéng Viét c6 23 am vi phu am
dau: b, ph, v, m, t, d, th, x, d, n, I, tr, s, (gi, r), ch, nh,
(c, k, q), g, kh, ng, h, p, r, sau &m vi phu am cudi: p, t,
(c/ch), m, n, (ng/nh), va hai ban am vi nguyén am
cudi: (ily), (olu). Tiéng Viét ciing c6 11 4m vi nguyén
amdon: i, €, e,u, 0, 4, a, 4, u, 0,0 va 3 nguyén am doi:
(ié/ia), (wo/ua), (ud/ua). Cac &m vi nay két hop voi
nhau tao thanh cac am tiét. Cac am tiét trong tiéng
Viét c6 ba thanh phan: thanh diéu, 4m dau, va van.
Am dau 12 mot phy am don va van lai bao gdm mot
nguyén am trung, mot nguyén am chinh, va mét am
cubi, trong do chi 6 nguyén am chinh 1a bat budc phai
c6 trong mot am tiét [7].

Theo phan tich cua Tang [23], ciu tric nay khac
VGi cau tric am tiét cua cac ngdn ngit chau Au nhu
tiéng Anh, theo d6 cac am tiét cua cac ngdn ngir nay
dugc md ta l1a chudi cac phu am (C) va nguyén am (V)
dan xen. Do d06, c6 nhiéu ciu tric am tiét trong cac
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ngbn ngt d6 nhu CV, CVC, CCVC, CCCVC, V.v...
Nghién ctu cua Tang [23] ciing chi ra rang tiéng Viét
c6 sy da dang hon vé kha nang két hop nguyén am va
phu 4m, nhung c¢6 sb phu am it hon so vé&i cac ngdbn
ngir chau Au nhu tiéng Anh.

Tir cu triic &m tiét ndy va cac quy tic tir vung, ngir
phép cd thé tao ra danh sach khoang 6.700 am tiét va
480 van trong tiéng Viét. Sau khi loai bo di mot s6 am
tiét hiém khi duoc sir dung va gan nhu khong c6 anh
huong téi qué trinh nhan dién, c6 6.400 am tiét va 480
van duoc sir dung lam dic trung trong nghién ctru nay.

Bang 1. Cau tric am tiét tieng Viét

Thanh diéu
Van
Amdau | Nguyénam | Nguyénam | Am cudi
trung chinh

(nguon [7])

IV. PHUONG PHAP
IV.1. Téng quan vé phwong phap

M6 hinh tong thé cia phuong phap bao gom cac
budc thu thap va xa ly dix liéu, trich chon dac trung,
va xay dung mo hinh phan loai. Theo do, cac bai viét
dién dan tiéng Viét da co thong tin vé dic diém nguoi
viét dugc thu thap tir Internet thong qua budc thu thap
dir liéu. Budc xir ly dir liéu tién hanh cac thao tac tién
xu 1y trudce khi thuc hién trich chon dac trung va tao
cac tap dit liéu huan luyén. Cudi cung, cac bd phan
loai s& duoc xay dung bang cac thuat toan hoc may
trén céc tap dir liéu tao dugc. Hinh 1 cho thdy mé hinh
téng quat cua phuong phap.

IV.2. Thu thap va xir ly dix liu

Trong budc ndy, dir liéu duoc thu thap tir cac dién
dan qua bo thu thap dir liéu ty dong trén Web (Web
crawler) sé dugc xu ly lam sach va phan nhém theo
dic diém tac gia.

Hoat dong xir Iy 1am sach tién hanh loai bo cac noi
dung khéng phai do nguoi dung tao ra (vi du cac doan
trich tir cAc bai viét khac), hoic cac noi dung khong
pht hop (vi du ciac doan chira qua nhiéu ky tu dic
biét) v.v... Hoat dong phan nhom s& nhém cac bai viét
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theo cac 16p dic diém cia ngudi dung. Cac dic diém
gidi tinh va ving mién dwoc phan 1am hai nhém
(nam/nix va bac/nam), trong khi cac dic diém do tudi
va nghé nghiép dugc phan 1am ba nhom. Do tudi duoc
phén chia lam ba 16p theo cac giai doan trong cudc doi
(hoc sinh, sinh vién/nguwoi moi di lam/nguoi trung
nién).

< ot

Thu thap dix liéu

D liéu tho

Xir ly dit lieu

A 4

Trich chon déc trung

v Veéc to dac trung

Dit liéu huan luyén

\ 4

Thuat toan

Xa 6 hinh
ay dung mo hin o

v

( B6 phan loai )

Hinh 1. M6 hinh tong quét ciia phwong phdap

Dé tranh sy nhap nhang trong du doan do thuc té
c6 nhiéu tac gia tham gia viét bai trong nhiéu nim
lién, mot s6 nghién ctru truée ddy st dung cac nhom
tudi khdng lién tuc [2, 19, 21]. Trong nghién ctu nay,
ching tdi ciing sir dung cach chia nhdm tudi khong
lién tuc (16-21, 24-27, 33-47). Pic diém nghé nghiép
duoc phan thanh ba nhém nghé phé bién & Viét Nam
hién nay la kinh doanh, ban hang/ky thuat, cong
nghé/giao duc, y té.
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Ngoai ra, dé co thé trich chon duoc cac dic trung
lién quan dén tir vung va ngit phap, can cé thém cac
thao tac xu Iy vé mat ngon ngit. D6 1 céc tac vu phan
chia van ban thanh céc cau hoac cac tir va viéc gan
nhan loai tir. Pay la nhitng t&c vu quan trong trong
viéc trich xuat cac tir va cac dic diém ngir nghia trong
budc ké tiép, dac biét khi cau tao tir trong tiéng Viét
phtc tap hon cic ngdén ngitr khac nhu tiéng Anh (c6
nhiéu loai tir nhu tir ghép ddi, ghép ba, v.v...). Trong
nghién cau nay, chung téi st dung cac cbng cu
VnTokenizer va VnTagger dugc mo ta trong [16].
IV.3. Cac dac trung phan loai

Trong nghién ctru nay, chung t6i dé xuat mot loai
dac trung méi ¢6 muc do nglr nghia cao hon céac ky tu
nhung & muc thiap hon so véi cac tir ndi dung. S6
luong cac dic trung ciing phai & mic chap nhan dugc.
Céc am tiét va van trong tiéng Viét thoa man céac yéu
cau nay. Trong tiéng Viét, mot tir cd thé 1a tir don
(chira mot &m tiét) hodc tir ghép (chua tir hai &m tiét
trg 18n). MAi am tiét 12 mot cum Ky ty riéng ré trong
cau.

Do d6, cac am tiét mang it ngit nghia hon so véi
c4c tir. Mot sb am tiét c6 thé mang ddy du ngir nghia
néu né hinh thanh mot tir don (vi du tir “ghé”), nhung
n6 ciing c6 thé mang it hoac tham chi khéng rd ngir
nghia néu la thanh phan cua mét tir ghép. Vi duy, tur
“ddng hd” co6 hai am tiét 1a “ddng” va “hd”. Nghia cua
hai am tiét nay dung riéng ré khdng c6 lién quan gi toi
tir ghép. Van 1a mot phan caa am tiét, do vay n6 mang
rat it hoac khdng mang ngit nghia. Chang han “é” 1a
van cua tir “ghé” hay “dng” va “6” 1 van cua tir “ddng
hd” nhung hdu nhu khong mang ngit nghia lién quan
dén cac am tiét ma n6 thudc vao.

Mot tinh chat quan trong nira 1a cac am tiét va van
dugc st dung lam dac trung khong dugc chon tur tap
dir liéu hoac c6 lién quan vé ngir nghia véi linh vyc
nghién ctru nhu cac tir ndi dung. Didu nay gidp loai bo
dugc tinh phu thuoc dix liéu va phu thudc linh vuc cua
cac dic trung nay.

Am tiét va van c6 thé duoc hinh thanh sir dung mot
s6 luat trong tiéng Viét. Chiang han, mot 4m dau c6 thé
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dugc lya chon tir 23 &m vi phu 4m dau va 6 nguyén
am clng voi 2 ban nguyén &m c6 thé sir dung 1am am
cudi. Nguyén am c6 thé 1a don 1ap hoac két hop thanh
cac nguyén am do6i hodc nguyén am da. Cu thé, c6 11
nguyén am don, 3 nguyén am doi, va 20 nguyén am da
trong tiéng Viét.

Tir cac luat nay, ching ta c6 thé d& dang xay dung
danh séch cac am tiét va van trong tiéng Viét va su
dung ching nhu cac dic trung nhan dién trong xac
dinh ddc diém tac gia van ban. Bén canh cac dic trung
nay, ching t6i cling thuc hién thi nghiém trén cac dac
trung don thudn theo phong cach va don thuin theo
ndi dung dé tao co so so sanh va danh gia két qua.
Bang 2 cho thiy danh séch va sé luong cac dic trung
dugc str dung trong nghién cuu.

Bdng 2. Cac dac trung

Loai dac trung S6 lwong

Am tict 6.400
Van 480
Céc déc trung theo phong cach 333

Ky tw va tinh chat t | 90

Ngiz phap | 26
Tur cOng cu (ter chiee nang) | 212
Cautric | 5
bac trung ndi dung (tir ndi dung) 2.400
Téng cong 9.613

1V.4. Xa&y dweng mé hinh phéan loai

Vén dé xac dinh dic diém tac gia bai viét duoc
chuyén thanh bai toan phan loai bai viét theo cac dic
diém trén. Mot bo phan loai s& khop céac tai ligu voi
c4c nhin dic diém ngudi viét dya trén cac dic trung
trich chon duoc. Bo phan loai sé dugc xay dung tir cac
tai liéu da gan nhan, st dung phuong phap hoc may,
VGi cac dic trung cua tai lidu 1a dau vao va dic diém
tac gia la dau ra cua thuat todn. Bén canh thuat toan
hoc méy, mot s6 ki thuat hd trg khac ciing duoc &p
dung dé nang cao d6 chinh xac phan loai va giam do
phtic tap md hinh nhu cac thuat todn téi wu tham s6 va
luva chon dac trung.
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V. THUC NGHIEM
V.1. Dir liéu

Trong nghién ctu nay, ching tdi sir dung tap dir
liéu cua nghién ciru trude day vé nhan dién dic diém
tac gia bai viét dién dan [8] dé tién so sanh két qua.
Tap dir lidu nay duoc thu thap bang cach sir dung bo
thu thap dir liéu tu dong (crawler) dé thu thap céc bai
viét tir cac dién dan phd bién & Viét Nam nhu
otofun.net.vn, webtretho.com, tinhte.vn. Do cac bai
viét dién dan dugc viét kha ty do va chtra nhiéu noi
dung nhiéu, cac phuong phap loc va lam sach dit liéu
da duoc thuc hién nhu da noi 6 trén.

Sau budc xuir ly va lam sach, tap dir liéu thu thap
dugc bao gom c6 6.831 bai viét tir 104 nguoi ding.
Tdng cong ¢6 736.252 tir va trung binh 107 tir/bai. Cac
bai viét duoc lya chon la cac bai cd it nhat mot thong
tin vé dic diém nguoi viét, c6 thé dung lam dir liu
huan luyén cho hé théng. Do dai cua cac bai viét cling
dugc gi6i han trong khoang tir 250 dén 1.500 ky tu dé
loai bo céc bai viét qua ngan hoidc qué dai (bai viét qua
dai c6 thé chira cac doan van ban sao chép tir cac
ngudn khac). Bang 3 cho thiy cac thong sb thong ké
vé tap ngit liéu huan luyén.

Bdng 3. Thang ké vé tdp ngiz liéu huan luyén

Pic diém | Sobai | Lép dic diém | Ty I¢ trong
tac gia viét tap dir liu
Gi¢itinh | 4474 | Nam 54%
Nir 46%
Do tudi 3.017 | lthon22 21%
Tir 24 dén 27 27%
Nhiéu hon 32 52%
Vung mién | 3.960 | Bic 57%
Nam 43%
Nghé 3.453 | Kinh doanh, 36%
nghiép ban hang
Ky thuat, cong 31%
nghé
Giao duc, y té 33%

V.2. Thuét toan va phwong phap danh gia

SVM Ia phuong phap hoc may dugc lya chon trong
nghién ctru nay dé xay dung md hinh phan loai do day
la phuong phap da chirng minh dugc tinh hiéu qua
trong rat nhiéu nghién cau vé phan tich tac gia truéc
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day. SVM c6 uu diém la c6 thé xu ly sb luogng lon cac
dic trung phan loai va khong can dén viéc giam bot s6
luong ddc trung nham tranh van dé qua khop (over-
fitting). Dac diém nay rat hiru ich khi xt Iy cac van dé
c6 s6 chiéu lén thuong gap trong cac linh vuc nhu
phan tich vin ban [5].

K§ thuat toi vu tham sb st dung Grid Search dé
tién hanh ra soét cac gié tri cua cap tham sb thuat toan
va thtr nghiém tung cap dé chon ra tham sé tét nhat.
Qua thyc nghiém cho thdy SVM dat két qua t6t nhat
vGi nhan da thirc (PolyKernel) cho bai toan nay, do
vay, thuat toan tim kiém luéi (Grid Search) s& dugc
thuc hién trén hai tham sé 1a ¢ va exp (bac da thic).
Thuat toan lya chon dac trung dya trén do lgi thong tin
(Information Gain) duoc sir dung lam phuwong phap
lya chon dic trung nham loai bo b6t cac dic trung
khong lién quan, qua d6 giam d¢ phuac tap va tang do
chinh xac caa mo6 hinh. Information Gain sur dung céch
do d6 quan trong cua mdi dic trung trong viéc phan
biét cac 16p phan loai (dua trén mirc d6 giam entropy
g véi dic trung) va da duoc ung dung trong nhiéu
nghién ciru trude day va cho két qua tét.

Cac thuc nghiém cua nghién ciu duoc tién hanh
trén cong cu Weka [24] v6i phuong phéap kiém chiing
chéo 10 phan (10-fold cross-valiadion) va dé do chinh
Xac.

Do do chinh xac (accuracy) dugc dinh nghia la
t6ng s6 mau duoc phan loai ding trén tong sé mau
trong tap dit liéu kiém tra. Pay 1a d6 do duoc sir dung
phd bién dé danh gia do chinh xac tong quét caa mot
mo hinh hoc may va duoc st dung trong nhiéu nghién
clru trude day vé phan tich tac gia van ban.
tp+tn 1)

accuracy =———
y tp+ fp+tn+ fn

Trong d6 tp (true positive) la sé cd&c mau mang
nhan “duong” dugc phan ding vao 16p “duong”, tn
(true nagative) 1a s6 cAC miu mang nhan “4m” dugc
phan dung vao 16p “am”, fp (false positives) la s6 cac
mau mang nhan “4m” duoc phan sai vao Iép “duong”,
va fn (false negative) 1a sb cac mau mang nhan
“duong” dugc phén sai vao lop “am”.
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V.3. Két qua va danh gia

Ching t6i thuc hién cac thuc nghiém vé xac dinh
dic diém tac gia trén céc tap con dic trung khac nhau
dé kiém chang hiéu qua cia cac dic trung am tiét va
van. Bang 4 cho thiy két qua xac dinh dic diém tac
gia bai viét dién dan tiéng Viét trén 9 tap con dic
tmng.

CAéc tap con dac trung duoc xay dung theo nguyén
tic nhu sau: xem tap dic trung dwa theo phong céch
lam co so, moi loai dic trung khac dugc thir nghiém
riéng ré va két hop vai tap dic trung theo phong cach.
Cubi cing, tap dic trung két hop tat ca céc loai dic
trung trén duoc thir nghiém. Do sé lwong am tiét va tir
noi dung cd sé luong lén, cac tap con dic trung co
chtra cac loai dac trung nay s€ dugc thyc hién lya chon
bang thuat toan Information Gain truéc khi thuc hién
nhan dién bang thuat todn SVM nhu di noi & trén.

Cu thé, cac tap con dic trung am tiét, tir noi dung,
két hop phong céch va am tiét, két hop phong cach va
noi dung, két hop tat ca dic trung 1a cac truong hop s&
dugc thyc hién lya chon dac trung trudc khi thuc hién
nhan dién. Ngoai ra, do nghién ciru nay ap dung thém
thuat toan Grid Search dé tdi wu tham sd cho thuat
toan phan loai SVM nén cac két qua trén céc tap dic
trung theo phong cach va ndi dung cd su cai tién so
véi cac két qua duoc trinh bay trong [8].

Bdng 4. Két qua xdc dinh ddc diém tac gid trén cac
tdp dac diém khac nhau

Tap dic trung Giéi | Po Nghé | Vung
tinh | tudi | nghiép | mién

Theo phong cach | 83.47 | 62.76 | 52.46 | 71.22

CAac van 84.13 | 58.26 | 50.22 | 72.80

Am tiét 89.98 | 66.24 | 57.43 | 80.38

T noi dung 90.01 | 70.05 | 60.99 | 82.98

Két hop phong 86.56 | 60.90 | 54.30 | 75.70

céch va van

Keét hop phong 91.33 | 69.23 | 58.70 | 81.07

cach va am tiét

Két hgp phong 90.55 | 70.70 | 61.04 | 83.13

cach va noi dung

Két hop tat ca 91.72 | 71.26 | 61.43 | 84.28

Tur két qua trong Bang 4, sir dung két qua nhan
dién khi dung dac trung theo phong cach lam co s, O
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thé thay cac két qua khi str dung dic trung van lam
tang do chinh xac 1én khoang 1-2%, trong khi st dung
cic dic trung am tiét lam tang khoang 7%. Viéc két
hop dic trung theo phong cach va dic trung van ciing
nhu két hop dic trung phong cach va dic trung 4m tiét
lam tang hiéu qua nhan dién I1&én 4%-8% tuong ng.

So sénh véi cac tir noi dung, cac dic trung theo 4m
tiét mac di mang it ngir nghia hon va c6 tinh doc 1ap
dir liéu hon nhung c6 két qua nhan dién gan tuong
duong véi cac tir noi dung (dic biét ¢ dac diém gioi
tinh va ving mién).

Mac du van con mot s6 ngoai 1€, nhu cac dic trung
van cho két qua khong tét khi nhan dién cac dic diém
vé do tudi va nghé nghiép so voi dic trung phong
cach, hoic cac dic trung am tiét cho két qua kém khi
nhan dién do tudi, co thé két luan rang cac dic trung
am tiét va van mang lai két qua kha quan va tét hon
dac trung phong cach va tiém can voi cac dac trung
noi dung. Hon nita, viéc két hop tat ca cac loai dac
trung cho két qua cao nhat ching to viéc s dung cac
am tiét va van da c6 nhirng anh huong tich cuc t6i két
qua nhan dién ké ca khi cac tir noi dung duoc st dung.
Mic di van va am tiét van con mang noi dung va chua
dugc coi la hoan toan khong phu thugc ndi dung nhu
cac dic trung phong cach khac, cac két qua trén van
rat kha quan vi céc ly do sau:

Tiéng Viét 1a mot ngdbn ngir da am tiét, trong d6
mot tir c6 thé chira nhiéu am tiét. Theo [7], 80%
cac tir tiéng Viét co tir hai am tiét tro 18n. Van chi
la mot b phan cau thanh am tiét. Do vy, sir dung
am tiét va van lam dic trung nhan dién s& lam giam
tinh phu thudc noi dung hon rat nhiéu so vai sir
dung cé4c tir ndi dung. Pac biét, cac van cd thé duoc
xem nhu dac trung phong céch va khong cé tinh
phu thuéc ndi dung.

e Mic du cic am tiét vin mang mot phan ngir nghia,
viéc xay dung danh sach cac am tiét va van lam dic
trung khong phu thudc vao tap di liéu ma dya vao
cac quy tic tir vung va ngit phap. Do do, tap cac
am tiét va van dai dién cho hé théng tir vung cua
toan bo ngbn nglr va khdng bi anh huong baoi tap
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dir liéu hay mét linh vuc cu thé nao. Piéu nay lam
cho cac am tiét va van c6 tinh doc lap hon nhiéu so
véi cac tir noi dung.

VI. KET LUAN

Trong nghién ctu nay, ching t6i da dé xuat mot
phuong phap xac dinh dic diém tac gia van ban tiéng
Viét mai dua trén cac dic trung vé am tiét va van
tiéng Viét. Am tiét va van 1 céc thanh té cau tao nén
tir, do vay chung mang it ngir nghia ndi dung hon so
Vi Cac tir noi dung. Hon nira, cac am tiét va van dugc
xay dung tir cc quy tic tir vung ma khong chon loc tir
tap dir liéu. Do d6, str dung cac dac trung nay sé lam
giam di tinh dac thu dir liéu va dic tha mién trong
phan tich tac gia van ban. Cac két qua thuc nghiém
cho thay do6 chinh xac nhan dién khi str dung cac dic
trung nay c6 cai tién dang ké so véi cac dic trung dya
theo phong cach, ddng thoi lam ting két qua khi sir
dung két hop Vvéi cac dic trung ndi dung khac.

Huéng phat trién tiép theo cua nghién ctiu c6 thé 1a
tién hanh thuc nghiém trén cac tap di liéu thudc céc
linh vuc khac nhau dé kiém ching tinh tong quéat cua
phuong phép. Ngoai ra, ching tdi ciing c6 ké hoach
khai thac thém cic dic trung cua tiéng Viét dé nang
cao két qua nhan dién, chang han nhu cac dic trung vé
thanh diéu, hinh vi, v.v...
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