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Toém tat - Ngay nay, ciing véi phat trién thong tin mét cach nhanh
chéng, viéc phan loai van ban tw dong dang la mot van dé cip thiét.
Nhiéu phwong phap hoc may nhu cay quyét dinh, mang noron
nhan tao hay méy vector hd tro dwoc ap dung cho tiéng Anh va
mang lai hiéu qua cao.Tuy nhién cac phwong phap nay lai gap kho
khan khi ap dung cho phan loai tleng Viét vi tiéng Viét co rat nhiéu
tir ddng nghia nhwng cach biéu dién khac nhau. Bao cao nay dé
xuét phwong phéap phan cum céc twr tiéng Viét dua vao tan sb xuét
hién cung nhau trén mét trang Wikipedia tleng Viét nham rat gon
vector thudc tinh clia vén ban. Bao céo nay déng thoi dé xuét siv
dung phwong phap phan tich nhém (Cluster Analysis) st dung dd
thi dendrogram trong viéc phan cum céc tir Tiéng Viét. Két qua
thwe nghiém cho thdy phwong phap dé xuat da phan cum ding
cac tlr ddng nghia va cac tlr c6 chung mét chi dé.

T khéa - Van ban tiéng Viét, Phan cum tir, Phan tich nhém,
dendrogram, wikipedia

1. Pit véan dé

Ngay nay, viéc trao d6i thong tin hau hét déu dudi dang
van ban nhu: thoi sy, tu lidu, tai liéu, két qua nghién ciru
khoa hoc... Clng véi viéc phat trién tri thirc ciing nhur toan
cau hoa vé internet, s6 luong vin ban nay ngay cang duoc
gia ting va lan truyén rong rai mot cach nhanh chéng. Tuy
nhién, trong qua trinh lan truyén va cap nhat thong tin mot
cach nhanh chéong nay, cac thong tin duoc luu trir (dudi
dang tai liéu s0) cling ngdy cang tang va rat kho khin trong
viée sap xép hay truy van tai liéu néu khong dugc phan loai
mét cach hop ly.

Phan loai van ban 1 mot vén dé quan trong trong linh
vue xtr ly ngdn ngit. Nhiém vu cta bai toan la phan loai cac
tai liéu vao cac nhom chu dé cho trude. Pay 1a bai toan
thuong gip trong thuc té nhu phan loai cac tai lidu theo
timg chu d& (phap luat, trinh tri, gido duc, thé thao,...) khac
nhau. Viéc tim kiém thong tin d& dang va nhanh chéng hon
khi cac vian ban da dugc phan loai. Tuy nhién qué trinh
phan loai tiéu ton thiéu thoi gian va chi phi néu lam mot
cach thu cong. Vi vay, thuc hién viéc phan loai ty dong van
ban s6 hién nay 1a mot van dé cap thiét.

Dé giai quyét van dé trén, c6 nhidu phuwong phap hoc may
nhu cdy quyét dinh [1], mang noron nhan tao hay may vector
hd trg d duoc ap dung vao bai toan phan loai vin ban tu
dong [L1[2][3][4][5] mét cach kha hiéu qua. Cac phuong
phép phan loai nay thong thuong sit dung moé hinh khong
gian vector (Vector space model - VSM) [2][6][7][8] nhim
trich chon dic tinh cho vin ban huin luyén cling nhu van
ban cﬁn phan loai. Pac trung cua phuong phap nay chinh la
tim mbi twong quan gitra hai van ban hay gitra van ban va
cau truy van dya trén cac vector thudc tinh. Vi du, mbi thudc
tinh trong vector co thé duoc tinh bang tan s6 suét hién cua
mdt tir trong van ban. Phuong phap st dung ham Cosine hay
TF-IDF (term frequency — inverse document frequency) [1]
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1a mot trong s cac phuong phap VSM thong dung c6 thé ké
t61. Tir két qua phuong phap VSM nay, cac mé hinh xac sudt
dugc xay dung thong qua hoc may (Machine Learning)
nhim muc dich phén loai van ban mdt cach ty dong.

Trong nghién ctru ndy, tic gia chu trong vao cac van dé
trich chon dac tinh trong phén loai van ban tiéng Viét
[21[3][9]- Vian dé duogc dit ra 1a trong tiéng Viét co rat
nhiéu tir ddng nghia nhung cach viét cac ky tu lai khac nhau
trén van ban sb. Vi du nhu, nghia cc tir “khung khiép”,
“kinh khung” va “kinh hoang” réit tuong déng nhung khi
so sanh vé mat ky tu thi khong gidng nhau, dan t&i cac van
ban cung nghia nhung khac vé cach Vlet s& co hé sd ham
tuong quan thap Ngoai ra, trong t1eng Viét ciling co rat
nhiéu nhém tir thuong xudt hién di kém cing nhau trong
mot van ban. Vi du nhu tir “nhdi méau’ * thuong di véi tr “co
tim” trong mot vin ban. Di v6i nhitng van ban c6 nhimg
nhom tir nay trong d6 n6 s& d& co hé sb twong quan cao
trong khi co thé khong cung thé loai, dan t6i viéc hoc va
phan loai van ban khong hiéu qua.

Dé tranh cac tuong hop vé da dang cach biéu dién tir
ddng nghia hay ton tai c4c nhom tir thuong di kem cung
nhau trong mét van ban, tac gia de xuat phuong phap phan
cum céc tir tiéng Viét dia vao tan s xuét hién cung nhau
ctia mdt cdp tur trén mot trang Wikipedia [10] tiéng Viét (so
trang Wikipedia c6 chira dong thoi ca hai tir). Cac tir nam
trong mot cum co thé duoc coi nhu mot thude tinh trong
véan ban. Nho vay c0 rat gon vector thude tinh ctia van ban
hon so véi cach thie sir dung mdi tir cho mét thudc tinh.
B4o c4o nay dong thoi dé xuét sir dung phuong phap phan
tich nhom (Cluster Analysis) sir dung d6 thi dendrogram
[11][12] trong viéc phan cum cac tir tiéng Viét.

2. Cac phuong phap phian cum

C6 rat nhiéu phuwong phap phan cum c6 thé ké t61 nhur
k-means hay Fuzzy c-means [13][14]. Tuy nhién, dau ra
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clia c4c thuat toan ndy phu thudc vao cic vector dau vao
ctia cac ddi tugng can phan cum. Pdi v6i bai toan phan cum
céc tir tiéng Viét, viée dinh nghia céc tir nay thanh vector
chwa duoc nghién ctru phd bién, dan t6i viée st dung
k-means hay fuzzy c-means la khéng hop ly.

Bai bao nay s dung phuong phap phén tich nhom
(Cluster Analysis) [1 1][12]nham phén cum céc do6i tuong
dir liéu giéng nhau hodc c6 hé sd twong quan cao. Co rat
nhiéu phuong phéap phén tich nhém, tuy nhién bai bao nay
chi gi6i han st dung phuong phap d6 thi phan ting
dendrogram nham phan cum céc tir tiéng Viét. Phuong
phap dendrogram 1a mét phuong phap xdy dung so d6 dang
cdy duoc sir dung dé minh hoa cho sy sdp x&p cac cum da
dugc phan cum theo tang.

Thuat toan xay dung do thi dendrogram tong quat duoc
trinh bay nhu sau:

Buéc 1. Dit tit ca cac dit liéu thanh timg nhom riéng
Ié. Goi m6i di liéu 1a mot nhom.

Buwdce 2. T ma tran khoang cach cac nhom, gom hai
nhom c6 khoang cach gan nhat thanh mot nhom.

Buée 3. Néu sb lwong nhom 1a mdt thi két thac.
Nguoc lai thi thyc hién Budc 4.

Budée 4. Tinh khoang cach nhom vira dugce tao & Budc 2
v&i cac nhom con lai va cap nhat ma tran khoang cach.

Buwée 5. Quay lai Budc 2.

C6 rat nhidu phuong phap tinh khoang cach giita hai
nhom. Dya theo tinh chat cia ting dir li¢u, ta co cac
phuong phap tinh khoang cach sau:

1. Nearest neighbor method: Khodng cach giira hai
nhom dugc tinh béi khoang cach nho nhat trong tat ca cac
cdp dir liéu thudc hai nhom khac nhau.

2. Furthest neighbor method: Khoang cach giira hai
nhom dugc tinh bai khoang cach 16n nhat trong tat ca cac
cap dir liéu thudc hai nhdém khac nhau.

3. Group average method: Khodng cach gilra hai
nhom dugc tinh boi khoang cach trung binh cua tat ca cac
cap dir liéu thudc hai nhém khac nhau.

4. Centroid method: Khoang cach gitta hai nhom dugc
tinh boi khoang céch cta trong tdm cta hai nhom.

5. Wards method: Khoang cach gitra hai nhdm duoc
tinh boi tong binh phuwong khoang cach cua tit ca cac cip
dir liéu thudc hai nhém khac nhau.

Khoang cach & déy c6 thé dwoc tinh bing nhiéu cach
khac nhau. Néu cac dit liéu dugc thé hién béng cac vector
hay cac diém trong khong gian Euclide thi ta ¢6 thé sir dung
khoang cach Euclide hay khoang cach Minkowski dé tinh.
Tuy nhién tiy theo tinh chét ciia bai toan hay dir liéu ma
chung ta c6 thé dinh nghia khoang cach bang cac phuong
phap khac nhu sir dung khoang cach Manhattan, khoang
cach Mahalanobis, xac suat, hé s6 twong quan, v.v... Ddi
véi van ban thi ta con 6 thé tinh khoang cach dua theo hé
sO tuong quan vé tir, vé cau triic cu, vé ngit nghia cia hai
van ban. Bai bao nay sir dung x4c suit xuét hién cing nhau

trén mot van ban dé tinh khoang cach giira hai tir trong
tiéng Viét.

Hinh 1 1a mot vi du cach xdy dung dd thi dendrogram
dua trén phuong phap Nearest neighbor method véi
khoang cach Euclide. Hinh 1, bén trai 1a cac vector “A”,
”B”, “C”, ”F”, “E”, ”F”, trong trong khong gian 2 chiéu.
Ta thay “E” va “F” ¢6 khoang cach nhé nhat nén dugc gom
thanh mot nhom gdm hai phan tir. Twong ty ta ciing ¢6 “B”
va “C” cling dugc gom thanh mot nhém. Tir cdc nhdém nhd,
ta lai cd dugc cac nhom 16n hon nho viée gom cac nhom
nhé lai véi nhau. Ta duoc cdc nhom “A,B,C” va nhom
“D,E,F”. Két qua la cubi cung tit ca cac dbi twong duogc
gom lai thanh m6t nhom.

Hinh 1. Vi du vé dé thi dendrogram
3. Phwong phap dé xuit

Trong bdo cdo ndy, nhom tac gia dé xuat két hop
Wikipedia va phuong phap phan tich nhom dua trén dd thi
dendrogram nhim phan cum tu dong cho tir tleng Vigt.
Wikipedia la mot bach khoa toan thu mé véi nhidu ngén
ngit thé hién dudi mot website trén internet [10]. Bai bao
nay sir dung 1.184.476 trang Wikipedia tiéng Viét, dugc
Wikipedia luu trit va cdp nhat tai thoi diém ngay 01 thang
01 nam 2014. T4t ca dir liéu nay dugc luu theo dinh dang
file xml va c6 kich thude la 91.8GByte.

Phuong phap dé xuét sir dung mot bo tir dién tiéng Viét
va tién hanh phan cum céc tir ¢6 tan s6 xuat hién chung trén
cing mot trang cua Wikipedia. Phuong phap dé xuét dwoc
trinh bay nhu sau:

e Dau tién, phuong phap dé xuit loai bo nhiing tir loai
lién két cau co thé gay nghilu trong qué trinh tinh toan
nhu “Va” “thl” 661a7’ ‘4nhung3’ “Cho nén’?’ “do d(’)’?’
“boi vi”

e Tiép theo, loai bo cac tir co tan sb xuat hién rat thap
hogc xudt hién qua cao. Viéc loai bo cac tir ¢6 tan s6
xudt hién thap 1a vi nhitng tir nay kho c6 thé mang lai
ket qua thong ké chinh xac. Viéc loai bo nhing tur co
tan s6 xudt hién qua cao 1a vi cac tir ndy chu ycu la cac
tir khoa cua cac trang Wikipedia, ching han nhu bach
khoa, toan thu, muyc luc, phan loai, tham khao, chu
thich, phan b, lién két ngoai.

e  Sau d6, phuong phap d& xuét tinh toan ma tran Ptan sb
xuét hién chungtrén cting mot trang Wikipedia ctia CAc
cdp tir trong tir dién.

e Cudi cing, xay dung d6 thi dendrogram dua ma tran
da tinh toan. Thuat toan xay dung dd thi dendrogram
duoc trinh bay nhu sau:
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Buwéc 1 :Khoi tao ma tran w thé hién xac suat xuat hién
cung nhau cua cac cap tir thir i va j trén ciing mot trang
Wikipedia.

Pii+Pjj — P

Budre 2 : Xay dung do thi dendrogram bang cach lap di
lép lai viéc dudi day den khi tat ca cac tir da dugc danh
dau:

wli,j] =

+ Tim phén tir 16n nhat trong w thé hién tan s6 xuét
hién cao nhat ctia cap tir X va y.
+ Céap nhét lai ma trdn w v&i moi i

= min(w[x, i], w[y, i])
= min(w[i, x], wi, y])

wlx,i]
wli,y]

Vé6i tin s6 xudt hién chungP, ; la tong sb trang
Wikipedia xuét hién cahai tir thi i va jtrong tir dién. Ta c6,
P;+P;; — P;; 1a tong sb trang c6 it nhat mot trong hai tir
thir i va j. Suy ra wli, j] 1a xac suat xuat hién cung nhau
trong tap chira tat ca cac trang c6 it nhat mot trong hai tir
thir i vaj.

Viéc phan cum dugc thyc hién bang cach cit do thi theo
mot chiéu dai nhét dinh thi ta s& dugc cac cum tur hay di
v6i nhau. Nhung qua thyc nghiém nhan thiy rang viéc cat
theo chiéu cao d6i khi dan tdi két qua khong mong mu6n
do ghép qua nhiéu tir vao mot cum. Bai béo dé xuit viéc
cit theo s6 bac (ting) cuia cay do thi két hop véi chiéu cao.
Nhu vay, ching ta s&¢ nhém dugc mot cum céd sb tir theo
nhu s6 bc cho trude va ciing dung theo chidu cao nhu
mong mubn ban déu.

4. Két qua nghién ciru

Bai bao nay tién hanh thuc nghiém véi bo tir dién gdom
céc tir tiéng Viét khoang 39000 tir. B tir dién nay dugc tao
ra tir bo tir dién Viét-Phap [15] bang cach ldy danh sach
clia tAt ca cac tir tiéng Viét co trong tir dién Viét-Phap. Sau
khi lugc bo cac tir lién két tir nhu “1a”, “va” , “hoac”,...tu
dién con lai 34520 tir. Thong qua viéc phan tlch tan s6 xuat
hién trén Wikipedia, cac tir c6 tin sb thap s€ duoc loai bd
vi kha ning gom thanh cua cac tir ndy 1a rat thdp. Qua qua
trinh nay, tr dién tiép tuc dugc rat gon con 14015 tir.

Hinh 2 biéu dién s lwong cip tir theo tan sb xuét hién
chung. D& dang thay rang s0 cap tur khong xuét hién chung
trén mot trang bat ky c6 sb lugng 16n nhat (1 1x10%p tir).
S6 lugng cap tir ti 16 nghich voi tan sb xuét hién chung.

Hinh 3 biéu dién két qua ctia viéc phan cum sir dung
phuong phap phan tich nhém dya trén dd thi dendrogram.

Tai vi tri cét 13 40% so véi d6 dai t6i da, nghién ctru da
tim dugc cac nhom tir ¢6 lién quan hodc gan nghia thé hién
& hinh 4, va hinh 5.

Theo hinh 4 ta c6 khoang cach cta 2 tir “nhdi mau” va
“co tim” rat thap, ¢6 thé thiy duoc 2 tir nay thudng xuyén
di chung véi nhau theo cum tir “nhdi mau co tim”. Tir “suy
tim” ¢6 quan hé gan véi “nhdi méu | co tim” va “tic nghén
| ngh&n mach” c¢6 quan hé xa hon so v6i “nhdi méau | co tim
| suy tim”. Tuy nhién cac tir nay dugc gom dung thanh mot
nhém chimg t6 phuong phap dé xuét da phan cum thanh
cong cac cum tu co lién quan chat ché véi nhau.
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Hinh 2. 86 lwong cdp tir theo tan s6 xudt hién chung
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Hinh 3. S6 luong nho'm phu thudc vao vi tri phdn cum
trén do thi dendrogram

nhdi mau
co tim
suy tim
nghén mach i
tic nghén }
o 10 20 30|

Hinh 4. Két qud phdn cum véi dendrogram

Hinh 5 1a mot s6 két qua phan cum dung sir dung
phuong phap dé xuat. Ta d& dang nhan thay duoc rang cac
nhom tir duwgc phan cum thanh céc chu dé.

Trong két qua thuc nghiém, tac gia da tién hanh chon
ngiu nhién 1000 nhom tir va tién hanh dém thu cong sb
luong nhém ddng nghia ding. Két qua thu duogc 1a c6 56%
nhom bao gdm hai tir ddng nghia. Ngoai ra con phat hién
mot s6 cum tir bao gdom cé danh tir, dong tir va tinh tir cho
mét chit . Vi du nhu hinh 6.
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Hinh 5. M¢t vai két qua khéc
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Hinh 6. Vi du do thi dendrogram cho cdc tir (chién tﬁcfng,
thang loi, danh bai, that bai, tan céng, chien dich, chién tranh,
qudn sy, quan doi, luc lwong, tiéu diét)

Tuy nhién, van con c6 mot s tir khong mang cting mot
v nghia nhung c6 chung mot nhém tir nhu, “long tham” va
“vui long tham khao”. Nhirng tir nay thong thuong mot tir
1a chudi con cua tir kia, dan t6i viéc hay xuét hién cing
nhau nén két qua phan cum chua dugc chinh xac.Ngoai ra,
trong tiéng Viét con co rat nhidu tir, cum tir khong c6 trong
tir dién ma tac gia da sir dung nhu “ca chon”, “ca chao”.
Hon nira bao cao nay chi gidi han trén cac trang Wikipedia
nén chua thé phat hién hét tit ca cac tir, cum tir lién quan
v6i nhau trong tiéng Viét.

5. Két luan

Bai bao da dé xuét phuong phép két hop Wikipedia va
phuong phép phéan tich nhém dya trén dd thi dendrogram
nham phén cum cho tir tleng Viét.Két qua thuc nghiém cho
thay, phuong phap dé xuat da phan cum dung cac cum tur
ddng nghia ciing nhu céc tir o cung chi d&.Tuy nhién bao
cao chi dung lai ¢ viéc danh gia tinh hop 1i cta viéc ap dung
d6 thi dendrogram trong viéc danh gia mdi quan hé giita cac
tirtrong tir dién Tiéng Viét. Trong nhimg nghién ciru t6i, tac
gia s& tién hanh sir dung két qua phan cum di trinh bay vao
viéc trich chon déc tinh trong phéan loai van ban ty dong.
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