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TOM TAT: Biéu dién van ban 1a mgt bugc tién xi 1y rat quan trong trong nhiéu Iinh
viee nhue khai thac diz liéu van ban, truy van théng tin, xiz Iy ngdn ngir t nhién. Bai bao nay
trinh bay tong quan md hinh biéu dién van ban thanh d@o thi. M6 hinh do thj ¢6 thé gid lai cac
théng tin c4u tric nhee vi tri, ther te xudt hién va s gan nhau cia ter, trong khi chding b logi bo
trong md hinh khéng gian vecto truyén thang. Ching téi xay ding thiz nghiém hé thong phan
[6p vain ban tiéng Viét dira trén md hinh biéu dién van ban thanh do thi.

Tir khod: M6 hinh do thi, biéu dién van ban, phan 16p van ban.

1. GIOI THIEU

Hién nay, chlng ta ding c&c mé hinh biéu dién dé giai quyét hau hét nhiing van dé lién
quan dén van ban. Ching déng vai trd trung gian gitta ngdn ngir tw nhién dang van ban va
chuong trinh xtr ly trong céc linh vuc khai thac dit ligu van ban, truy van thong tin, xa ly ngon
ngit ty nhién. Sau khi duoc téi thé hién, van ban tro thanh nhirng ciu tric dir liéu tryc quan,
don gian va co thé xir Iy dugc. Vi vdy, cac md hinh biéu dién khéng ngirng phét trién, ham
chtra dugc nhidu hon nhitng suy nghi ma con nguoi mudn dién dat, ddng thoi nang cao hiéu
qua sir dung. M6 hinh biéu dién van ban truyén théng nhu: mé hinh tdi tir vakhéng gian vecto
la c&c md hinh dyoc sir dung phé bién nhat. M6 hinh khéng gian vecto [7] biéu din van ban
nhu mot vecto dic trung caa cac thuat ngir (tir) xuit hién trong toan bo tap van ban. Trong sb
céc dic trung thuong duoc tinh qua do do TF*IDF. Tuy nhién, md hinh ndy khéng nim bat
duoc céc thdng tin cau tric quan trong nhu trat tu xuat hién cua cac tir, viing 1an can caati, vi
tri xuat hién caatir trong van ban. Dé giai quyét cac han ché trén, mé hinh do thi duoc dé xuét
vaduoc danh gia cé nhiéu tiém niang vi tan dung dugc cac thdng tin quan trong vé cu tric ma
md hinh tdi tir va khdng gian vecto dabo qua.

M hinh db thi biéu dién van ban, cu thé 1amé hinh db thi khé niém (Conceptual Graphs _
CGs), dugc John F. Sowa trinh bay lan dau tién vao nam 1976 [9]. Hién nay, mé hinh do thi
khéng ngirng phét trién dyatrén y tuang caia mé hinh CGs, duoc (rng dung vao ddy rong cac
bai toan lién quan dén xir 1y van ban va tré nén kha phong pht. Khi tng dung vao tirng loai bai
todn khéc nhau, cac thanh phan thich hop nhit trong vin ban trg thanh dinh caa dd thi va méi
quan hé hiéu qua nhat giira cac dinh duoc chon dé x4y dung canh cia dd thi. Binh caa do thi
c6 thé biéu dién cau, tir, hay cau két hop tir. Canh cd thé dung dé thé hién nhirng mdi quan hé
khéc nhau gitta cac dinh nhu: trat tuy xuat hién, tan sb dong hién, vi tri xuat hién, do twong
ddng.

Muc dich cia bai b&o ndy 1a nghién ctu, hé théng céc bién thé ciamé hinh biéu dién van
ban bang d6 thi nham cung cip cho nguoi doc céi nhin tong quan vé md hinh ndy. Bén canh
d6, ching tdi ciing &p dung thir nghiém md hinh biéu dién vin ban bang dd thi vao bai toan
phan 16p van ban tiéng Viét .

Céc phan tiép theo cia bai bdo dugc té chirc nhu sau. Phan 2 gigi thiéu tong quan md hinh
biéu dién van ban bang d6 thi. Phan 3 gi6i thidu hé thong phan 16p vin ban sir dung mé hinh
dd thi két hop thuat todn khai théc do thi con phé bién. Phan 4 trinh bay két qua thuc nghiém
ctia hé thong va cudi cuing 1a phan két luan.

Trang 5



Science & Technology Development, Vol 12, No.07 - 2009

2. MO HINH HOA VAN BAN THANH PO THI

Hién nay, trén thé gidi co mot sb cong trinh xir Iy van ban sir dung md hinh d6 thi. Cac mé
hinh d thi twong ddi da dang va m&i mé hinh mang nét dic trung riéng. Sau qué trinh nghién
clru va tong hop, ching t6i xin giéi thigu mot s mé hinh d6 thi biéu dién van ban chinh co
nhitng dic tinh khai quét sau.

MJbi dd thi 1a mot vin ban hoidc bidu dién cho tap van ban. Binh caa dd thi cd thé 1a cau,
hoic tir, hoic két hop cau vatir. Canh ni giita cac dinh 1avé huéng hoic ¢ hudéng, thé hién
mdi quan hé trong do thi. Nhan dinh thuong latan sd xuat hién caa dinh. Con nhan canh la tén
mbi lién két khé niém gitra 2 dinh, hay tin sd xuét hién chung cia 2 dinh trong mot pham vi
nao d6, hay tén viing ma dinh xuat hién.

Vi du trong bai toan rdt trich thong tin, dinh la tir [11] hay tir két hop cau [14], canh thé
hi¢n tan s dong hién. Trong bai toan phan I6p van ban, dinh la tir, canh thé hién trat ty xuat
hién caatir hay vi tri xuat hién caatir trong van ban [1] [5] [8]. Con trong bai toan tém tét van
ban thi dinh 1a cAu, canh thé hién s tuong dong gitracéc cau [6].

Do tir luu gitt duoc nhiéu thdng tin ciu tric nhat nén mé hinh do thi sir dung dinh & tir
dugc nghién ciru sau hon va cé nhiéu bién thé nhat. Chang t6i tong hop cac md hinh d6 thi
chinh va phan thanh cac nhém nhu sau:

@ M& hinh d6 thi sir dung dinh latir trong van ban (ky hiéu tir sb 1 — 10).

M6 hinh d6 thi sir dung mang ngit nghia (mé hinh s 1, 2, 3). Uu diém ciia nhom
md hinh ndy 1amé hinh hod vian ban mot cach tryc quan, logic, thé hién duoc quan hé
ngit nghia gitra cac khé niém va cho két qua truy van thdng tin chinh xac hon.

Mé hinh d6 thi khéng sir dung mang ngit nghia (M6 hinh b 4— 10). Nhém mé
hinh ndy khai théc dugc céc thdng tin ciu tric caa van ban (tha tw xuét hién, vi tri,
vung 1an can cda tir trong van ban) nhanh chéng, don gian va khdng phu thuoc vao
mang ngir nghia nén dé dang cai dit cac tng dung phan |6p, gom cum.

@ Md hinh db thi sir dung dinh |a cau (mé hinh sb 11). Thé manh ciamé hinh ndy Ia kha
nang luu trir mdi lién két gitra cac cau, thir ty xuat hién cau va hd tro tét cho qua trinh trich
chon cau quan trong cua van ban dé dua vao ban tom téit bang tiép can khdng gidm sét.

@ Md hinh db thi sir dung dinh 1& cau va tir (md hinh sb 12). M hinh nay tan dung duoc
mbi lién quan gitratlr véi cau, ciing nhu sy dong hién caa tir trong cau dé tang hiéu qua cia bai
toan rut trich théng tin van ban.

Chung ti tom tat nhirng dac trung chinh va linh vyc tng dung co ban caa cac mé hinh
biéu dién van ban bang db thi trong bang 1.

Trong c&c md hinh duoc gigi thiéu & trén, c6 nhitng mé hinh dugc mé rong tir md hinh
khéc. Vi du nhu d6 thi dang chuan 1amé hinh mé rong caa do thi don gian, do thi khoang cach
n lamd hinh mé rong caa dd thi khoang cach n don gian véi nhan canh 1a vi tri cua tir trong
ciu tric van ban. Sau ddy, chiing téi s3 trinh bay chi tiét mot sd mé hinh dai dién véi dinh biéu
dién tir. D6 1amd hinh d6 thi khéd niém, do thi hinh sao, db thi tan sb xuat hién vé hudng, 46
thi don gian, dd thi khoang cach n don gian.
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Bang 1. M6 ta cac mo hinh biéu dién vian ban bang do thi
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2.1. M6 hinh @b thi khai niém (Conceptual Graphs- CGs)

M hinh d6 thi kha niém sir dung mang ngit nghia dé biéu dién van ban thanh do thi. Mai
tir trong van ban A mot kha niém va duoc biéu dign bang dinh hinh vudng. Binh hinh oval thé
hién méi quan hé gitra cac kha niém. Céc dinh hinh vudng dugc ndi véi nhau dua trén méi
quan h¢ trong mang ngir nghiia va qua trung gian la dinh hinh oval. Uu diém cua CGs 1a mo
hinh hod vian ban mot cach triuc quan, chinh xé&c va logic. Diém han ché cia CGs 1a kha phic
tap, doi hoi phén tich ngir nghia s@u, chuyén biét va phai phu thudc vao linh vyc.
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Vidu 1: Taco céu: “Jonh is going to Boston by bus’.

Person: dohn Go City: Boston

Bus

Hinh 1. Vi du m hinh d thj khai ni¢m [15]

M® hinh db thi khé niém biéu dién cau trén nhu trong hinh 1. Trong d6: cac khéi niém la
[Go], [Person: John], [City: Boston] va[Bus], c&c méi quan h¢ [a (Agnt) — tac nhan, (Dest) —
noi dén va (Inst) — phuong tién.

2.2. M6 hinh db thi hinh sao

Trong db thi hinh sao, dinh trung tAm |& nét khé quét ciu tric caa van ban. Sau khi dinh
trung tAm duoc x&c 1ap, cac dinh con lai s3 duoc trién khai. Ngoai dinh trung tam, cac dinh con
lai biéu dién tir trong van ban. Binh thudc khu vuc ndo trong van ban s& ¢6 canh néi tir dinh d6
dén dinh trung tdm. Canh néi gitra c&c dinh duoc gn nhan, thé hién mdi quan hé gitta cac
dinh. Vi du khi ching ta mé hinh hod mét van ban thi nhan caa canh c6 thé & “tiéu d¢&”,
“chuaa nhu trong hinh 2. Thé manh caamé hinh d6 thi hinh sao khi &p dung vao bai toan phan
I6p ndi chung va dic biét trong phan loai email 1a nam bét duoc cac théng tin cau tric caa
email (phan tiéu dé, phan noi dung), mdi quan hé gitra tir véi cac phan ciu tric (ddng hién caa
tir trong cac phan tiéu dé, noi dung, ...).

) chaea

Hinh 2. Vi du mé hinh b thj hinh sao

2.3. M6 hinh @b thi vé hwéng sir dung tan sb xuit hign

Trong md hinh dé thi vo huéng sir dung tan sb xuat hién, dinh va canh déu dugc gan nhan,
nhan cta dinh va canh la tan sd xuat hién cia dinh va canh twong (tng. Nhéan dinh la tan s6
xuat hién cua tir trong van ban. Canh dugc noi gitta hai dinh néu hai tir xuat hi¢n chung trong
tap hop (cau hoac nhdm tir hodc trang) va cé tan sd xuat hién chung Ién hon ngudng cho phép.
Nhan canh latan so6 xuat hién chung cua 2 tir trong tap hep. Hinh 3 la vi du mé hinh d6 thi vé
huéng st dung tan s6 xuat hién. Uu diém caa mé hinh la khai thac dugc moi quan hé gifra tir
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Vi tir trong cau triic van ban, ciing nhu tan s xuat hién cua tir va hd tro' cho qua trinh tim
kiém thdéng tin nhanh chong.
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Hinh 3. Vi du md hinh d6 thi vé huéng sir dung tan s xuat hién [11]

2.4. M hinh db thi c6 hwéng, canh khéng gan nhan

MG hinh ndy con dugc goi 1amd hinh db thj don gian [8]. Mdi dinh biéu dién mot tir riéng
biét va chi xuat hi¢n mét lan trén do thi (ngay ca khi tir d6 xuat hién nhieu lan trong van ban).
Nhan dinh la duy nhat va la tén cia tir. Sau budc tien xt Iy van ban, neu tr “a" dang ngay
truoc tir “b” & €6 canh noi tir dinh “a’ den dinh “b” (khdng ke cac truong hop phan cach boi
dau cau). biém manh ciaa mé hinh la luu trit dwoc cac thdng tin cau trdc nhu thir tu xuat hién,
vi tri chatir trong vin ban valam tang hiéu qua caa bai toan phan |6p cling nhu gom cum van
ban.

Vidu 2: Taco cau sau :"Microsoft s2 gidi thi¢u h¢ diéu hanh Vista va tring bay cac cong
nghé bo tro duiroc xay dung dé cai tien hé diéu hanh”.

Hinh 4 1amb hinh biéu din van ban trén sau khi da qua budc loai bo bot hu tir va céc tir
¢0 trong s6 thap.

gidi thiéu

Hinh 4. Vi du md hinh d6 thi don gian

2.5. M6 hinh db thi c6 hwéng, canh khéng gan nhan, canh la khoang cach n giira hai
tir trong van ban

M6 hinh nay con co tén goi khéc [amo hinh khoang céch n don gian. Trong céch biéu dién
nay, nguoi dung cung cap tham s n. Thay vi chi quan tam tir “A” tryuc tiép ngay truéc tir “B”,
tacon chdy dén n tir dung trugc tir “B”. Canh duoc xay dung gitrahai tir khi gitra chiing c6 sb
tir Xuat hién nhiéu nhét |1a (n-1) tir (ngoai trir truong hop cac tir dugc phan cach bei cac dau
cau). Uu diém caa md hinh |a tan dung dwoc mdi quan hé gitta céc tir, viing 1an cin caa tir
trong cu va co thé &p dung vao bai toan phan 16p van ban.
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Vidyu 3: Taco cau sau: “ Canh dong lGa xanh béat ngat”.
Véi n=2, hinh 51ama hinh biéu dién cau trén.

=

Hinh 5. Vi du md hinh a4 thi khoang cach n don gian

Céc md hinh con lai 12 bién thé caa cac md hinh trén véi céc khéc biét da dugc md ta trong
bang 1.

3.HE THONG PHAN LOP VAN BAN TIENG VIET

Phan [6p van ban 1a quéa trinh gan van ban vao mot hoic nhiéu cha dé da xéc dinh trudc.
Phan 16p van ban tiéng Viét 1a mot Iinh vuc nghién ciru quan trong, dwgc quan tam trong thoi
gian gan day. Tiéng Viét khac véi tieng Anh ¢ chd ranh gisi gitra c&c tir khdng phai chi la
nhirng khoang tring va né doi hoi phai xu ly tach tir truée. Ban than bai todn téch tur trong
tiéng Viét 1a bai toan khd. Khé khan thir hai 1a chua cé kho dit liéu chuan cho tleng Viét nhu
Reuter, NewGroups,... dé cd thé so sanh két qua phan |6p. Gan day, da cdé mot sb tién trién
dang Kk trong bai todn phan 16p van ban tiéng Viét [3] [10]. Tuy nhién, c&c cdng trinh nghién
ctru ndy déu dyatrén mo hinh khéng gian vecto.

Nham tan dung c&c uu diém ciaamé hinh d6 thi, ching téi xay dung thir nghiém hé thong
phan 16p van ban tiéng Viét dya vao md hinh db thi biéu dién van ban va sir dung thuat toan
khai thac do thi con phd bién dé xéc dinh dic trung cho ting chu dé. Bé tréanh phy thudc vao
bai toan tach tir vavi don vi tir duoc tao thanh boi mot hay nhiéu tiéng [2], ching téi sir dung
tiéng dé 1am dinh caadd thi.

Trong qua trinh huan luyén, ddu vao caa hé thong 1a tap van ban huan luyén D = {d, d,,
..., 0} phan chiatheo cha dé vatap chu ¢é C={ ¢y, c,, ..., ¢}. Trong quatrinh phan 16p, vin
ban maéi 8 dugc xé&c dinh chu dé dya trén sy tuong tu voi cac dac trung. Hinh 6 1a md hinh
chinh caa h¢ thong phan 16p.

Trong do:

- (b): M6 hinh hoa van ban trong D thanh tap d6 thi G = {gy, @, ..., Ont. Chuing ti ding
mA hinh dd thi don gian véi mdi tiéng lamot dinh trong dd thi. Vi uu dlem cia md hinh do
thi, néu ching ta tach tiéng ma khdng can tach tir thi van luu giit dugc cau tric caa tir trong
van ban.

- (): Trong ting chu dé, chiing tatim tap 6 thi con phd bién c6 tan sd xuat hién 16n hon
ngudng pho bién tdi thiéu minsupp. Chiing tdi sir dung thuat toan gSpan [12] dé tim cac do thi
con phé bién do day Ia thuat toan duoc danh gia la nhanh va co thé bién doi phi hop voi mo
hinh dd thi ¢6 huéng. Nhiém vu phirc tap nhét trong bai todn khai théc do thi con phé bién 1a
van dé dang ciu do thi, c6 do phuc tap NP khi nhan dinh khéng duy nhat. Tuy nhién, véi mo
hinh biéu dién van ban bang d6 thi don gian vanhan dinh 12 duy nhat thi d6 phic tap caathuat
todn giam xudng con O(n).

- (d): Téng hop d6 thi con trong tat ca cac chi d&, ta co tap do thi con phé bién S={s,, s,
very S}
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- (e): Xay dung vecto dic trung cho tirng cha dé va la vecto nhi phan m chiéu théng qua
tap S. Néu do thi con phd bién thuoc S xuat hién trong tap dd thi con phd bién cua chu d thi
dac trung twong trng caa vecto nhan giatri 1 va ngugc lai. Ching ta xéy dung dugc tap vecto
dac trung nhi phan F = {f,, f,, ..., f;}.

- (9): Van ban méi dugc bleu dién thanh d6 thi, sau d6 chuyén thanh vecto nhi phan v, c6
m chiéu tuong ang véi m d6 thi con phd bién ciatap S. Ching toi s dung phuong phap so
khop véi do do Dice [4] dé tinh khoang céch giita vecto Vo va vecto dic trung chu dé. Van ban
méi thudc chi d& cho do do co gia tri 16n nhat. Cong thuc tinh d6 do Dice giita vecto dic
trung cha dé vavecto vo :

Z‘VOUfJ.‘

Dice(v,, f,) = wHD
0 i

D

Trong d6: f; T F, |vo|, [fi|: tong sd dic trung mang giatri 1 cia vy, fi.

TAap van (a) Tién K‘;‘f’ I Tan ban
ban huidn ————~ win ban S mdGi
Iawvén

Ve J ol

(b) WIS hinh hoa wan

P ki ban thanh d& ﬂuaﬁ

R
(c) gSpan: Tim tap £ “'\-"E“Cto' nhj ~
d& thi con trong i g han cua vin
tirng chu das& an rrced
-
R ( &) Phwrong phap
do thi con o
=a (;"L_P‘tl 5 -
Ty e n Chu dé cua
wecto nhi phan ds - o L
dién cdc chua d& Sran ban o

— - Omua trinh huan hoawdn
——= : Dmua trinh phan ldp

Hinh 6. So db hé théng phan 16p vin ban

4. KET QUA THU NGHIEM

Pé danh gia md hinh biéu dién van ban bang 6 thi, chiing téi thu thap bo dir liéu bao gdm
2500 tap tin van ban (1 tom tat bai béo lay tir mot sd bédo dién tir nhu VnExpress', TuoiTre
Online?, ThanhNien Online®). Bo dir liéu bao gdm 6 cha dé nhu trong bang 2. Sau khi tién xir
ly van ban (gbm cé&c budc nhu téch cau, tach tiéng, loai bo hu tir) ching tdi thu dugc trung
binh 40 dinh/d5 thi.

! http://www.vnexpress.net
2 hitp://www.tucitre.com.vn
® http://www.thanhnien.com.vn

Trang 11


http://www.vnexpress.net
http://www.tuoitre.com.vn
http://www.thanhnien.com.vn

Science & Technology Development, Vol 12, No.07 - 2009

bé danh gia két qua phan 16p, chung toi sir dung cac chi sd @6 phi (recall), d6 chinh xéc
(precision) va chi sd ¢an bang gitra 2 do do trén - F1 [13]. Ching toi si dung phuong phap
danh gia chéo (k-fold validation) dé chay thir nghiém trén méy tinh Pentium 1.5G va b nhé
256MB.

Bang 2. Tap dir liéu huan luyén

STT | Ténchadé | Sbvinban
1 | XaHoi 400
2 KhoaHoc 350
3 | Thé Thao 450
4 Kinh Doanh 450
5 | VanHéa 400
6 | Suckhoé 450

Két qua thir nghiém duoc trinh bay trong bang 3 véi thoi gian huan luyén trung binh la2.8
gidy/ van ban vathei gian thuc hi¢n phan [6p tinh tir thoi diém tién xt 1y van ban méi cho den
khi phén 16p hoan tat trung binh 1a0.9 gidy / van ban.

Bang 3. Két qua thir nghiém (5-fold validation)

Tén cha dé Do phi (Recall) | P chinh xéc (Precision) | P9 doF1
XaHoi 0.79 0.915 0.848
KhoaHoc 0.705 0.8 0.75
Thé Thao 0.86 0.946 0.901
Kinh Doanh 0.866 0.843 0.854
Van Hbéa 0.8 0.941 0.856
Strc khoé 0.702 0.85 0.769
Trung binh 0.787 0.888 0.833

Chung t6i cai dat thuat todn k-1ang giéng gan nhat (k-NN) trén md hinh khdng gian vecto
v6i d6 do Cosine[7] dé so sanh véi md hinh biéu didn vin ban bang dé thi caa ching téi. Hinh
7 1add thi so sanh két qua phan |6p theo tirng md hinh trén cac cha dé. M6 hinh biéu dién van
ban bang db thi cho két qua phan |p tét hon.

——Mb hinh vecto  —#—M5 hinh do thi

10
T o6 ~.
: e’
o 04
[n]
0.2
0-0 T T T T T 1

Khoa ThéThao Kinh
Hoc Doanh

Xa Hoi Van Héa Swrc khoé

Hinh 7. Két qua phan 16p theo chia dé
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5. KET LUAN

Bai bdo nghién ciru vaténg hop cac mé hinh biéu dién vin ban thanh 6 thi. Chang toi da
x&y dyng thir nghiém hé théng phan 16p vin ban tiéng Viét dyatrén md hinh biéu dién van ban
biang dd thi. M6 hinh db thi cho phép luu trit c&c théng tin cAu tric quan trong caa vin ban nhu
vi tri, sy dong hién hay thtr tu cuatir. Két qua thir nghiém cho thiy mé hinh db thi cho két qua
phan |p tét hon mé hinh khéng gian vecto truyén théng. Bé dénh gia chinh xéc hon nita,
chiing téi duy kién s3 thu thap va xay dung bo dir liéu thir nghiém I6n. Dong thoi, ching téi du
kién 3 thir nghiém &p dung céc loai md hinh db thi khac nhau vao bai toan phan lop dé xéc
dinh loai md hinh pht hop nhat.

GRAPH —BASED MODEL FOR TEXT REPRESENTATION

Nguyen Hoang Tu Anh, Nguyen Tran Kim Chi, Nguyen Hong Phi
University of Science, VNU-HCM

ABSTRACT: Text representation models are very important pre-processing step in
various domains such as text mining, information retrieval, natural language processing. In
this paper we summarize graph-based text representation models. Graph-based modd can
capture structural information such as the location, order and proximity of term occurrence,
which is discarded under the standard text vector representation models. We have tested this
graph model in Viethamese text classification system.

Keyword: Graph modd, text representation, text classification.
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