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Tém tit:

Gom nhém viin ban 1a chii dé quan trong trong khai thac dir li¢u viin ban, va phwong phap hi¢u qua dé gom nhém
vin ban 1a dya trén miu phd bién. Pa cé nhiéu thuit toan dwoe phat trién nhim nang cao dd chinh xac cho bai toan
gom nhém vin bin dya trén miu phd bién, nhung lai khéng quan tim téi trong sb cia tir trong vin ban. Trong bai
b4o nay, cc tac gia dé xuit mot phuwong phap méi dé gom nhém viin ban dwa vao méu hiru ich dwgc danh trong pho
bién théng qua viéc sir dung TF (Term Frequency) cho mdi tir trong vin ban. Trong s ciia tir trén toan bd tip vin
ban dwgc tinh dwa vao IDF (Inverse Document Frequency), sau d6 sir dung thuat toan MWIT-FWUI dé khai thac
cAc mau hiru ich phé bién. Tiép theo, tién hanh gom nhém vin ban bang thuit toan MC (Maximum Capturing). Két
qua thir nghiém trén kho ngir liéu gdm 1.600 vin ban (16 chii dé) cho thiy, phwong phip méi da cai thién dang ké
dd chinh xac ciia viéc gom nhém viin ban so v6i phwong phap dwa vao miu phé bién.

Tir khéa: co so dir liéu s6 lwgng, gom nhém viin ban, miu hiru ich dwgc danh trong phd bién, miu phd bién, trong

sO cua tir.

Chi s6 phén logi: 1.2

Pat van de

Hién nay, cac cong trinh nghién ctru vé& bai todn gom
nhom vin ban tiéng Viét con rat it, hiu hét sir dung céac
phuong phap truyén théng nhu phuong phap gom nhém do
thi [1], gom nhoém dya trén thuc thé co tén [2]...

Nam 2002, Beil va cong sy da gidi thiéu mdt huong tiép
can mai cho bai toan gom nhém van ban, d6 la gom nhém
van ban dua vao mau phé) bién [3]. Két qua thuc nghiém cho
thdy, gom nhom vin ban dua vao mau phd bién cé do chinh
xéc cao hon, thoi gian xir 1y t6t hon so véi gom nhoém vin
ban dya vao bisecting k-means [4]. Cong trinh nay mo ra
mot hudng tiép can hoan toan méi cho bai toan gom nhoém
van ban va 1a tién dé cho rat nhidu cong trinh nghién ciru
sau nay.

Mot sb thudt toan gan day da giai quyét duoc van dé
gom nhom vin ban dya trén mau phd bién nhu phuong phap
CMS [5], phuong phap FIHC [6], phuong phap CFWS [7].
Tuy nh1en cac phuong phap nay lai khong quan tam t01
trong s6 ctia tir trong cac van ban, chi quan tam tGi tan sd
xudt hién cua cac item trong mau phd bién. Trong [8], tac
gia da chi ra mot s6 han ché cua cac thuat toan trén nhu sau:
1) C6 thé dan t6i viéc trung lap cac van ban trong két qua
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gom nhom cubi cung; 2) C6 khuynh huéng chon nhom tng
vién c6 sb vian ban it, trong khi do phd bién cua nhing vin
ban d6 16n dé gom thanh 1 nhém, dan t6i két qua mot sd
16n cac nhom duge gom chi ¢6 1 van ban; 3) Khong thé giai
quyét dugc mau thuin nhom khi chi dinh cc vin ban vao
cdc nhom, mdt van ban c6 thé dugc chia thanh nhiéu nhom
khac nhau...

Khai thac mau phd bién khong quan tim dén trong sé
cliia cac muc, vi vay khi ap dung cac thuat toan khai thac
mau pho bién dé gom nhom vin ban, cac tac gia chi quan
tam dén su xuit hién hay khong xudt hién ctia mdi tir trong
van ban. Thuc té, cac tir trong van ban c¢6 sb 1an xuat hién
khac nhau, nén c6 dong gop khac nhau. Trong bai bao nay,
chung t6i dé xuat phuong phap gom nhém vin ban dua trén
trong ) (chéng han TE-IDF, tan sb xuét hién.. .) cla cac tu
va thuat toan MC v&i muc tiéu cai thién do chinh xac ctua
két qua gom nhém.

Phuong phap nghién ciiu

Co 56 dit liéu (CSDL) s6 hrong: cho mot CSDL D véi
mot tap cac giaodich T'= {t, t,,... t }, mQt tap cac mat hang
= {i,, i,,... 1 } va mot tap cac trong sO W = {w, w
wn} twong tng véi moi mat hang trong /. V&1 moi giao dich
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Abstract:

Text clustering is one of the important topics of the
text mining. One of the most effective methods for text
clustering is the frequent itemsets based approach.
There are many frequent itemsets based algorithms
to improve the accuracy of text clustering. However,
these algorithms do not focus on the weight of terms in
documents. In fact, the frequency of each term in each
document has a great impact on results. In this paper,
we propose a new method for text clustering based on
frequent weighted utility itemsets. First, we calculate TF
(Term Frequency) for each term in documents to create a
number matrix for the documents. The weights of terms
in the documents is based on the IDF (Inverse Document
Frequency). Next, we use MWIT-FWUI algorithm for
mining frequent weighted utility itemsets from a number
matrix and the weight of terms in the documents. Finally,
based on frequent utility itemsets, we cluster text using
MC (Maximum Capturing) algorithm. We have tested
this method on a corpus consisting of 1,600 documents
including 16 different topics. Experimental results
have shown that our method significantly improves
the accuracy of the text clustering compared with the
clustering method using frequent itemsets.

Keywords: frequent itemsets, frequent weighted utility
itemsets, quantitative databases, text clustering, weight
of terms.

Classification number: 1.2

t = {X,;» X5+ X} Ma trong d6 x,; 1a s0 lugng san pham

dugc mua boi mat hang thir i trong giao dich t,.

Trong s6 cua tir (TF-IDF): TF-IDF (term frequency -
inverse document frequency) cia mot tu thé hién muc do
quan trong cta tir ndy trong mot vin ban nim trong mot tap
hop céac van ban. N6 dya vao tan sd xuét hién cua 1 tir trong
1 van ban (TF) va tan s6 nghich cuia 1 tir trong tap vin ban
(IDF).
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TF (term frequency) 1a tin sd xudt hién cta 1 tir trong 1
van ban. Gia tri TF cua mdt tr t trong van ban d dugc tinh
theo cong thuce (1).

n(t, d)
tf (bd) == s (1)

Trong do6, n(t, d) 1a s6 1an xudt hién tir t trong van ban d;

n(d) 1a s6 1an xuét hién ciia tat ca cac tir trong vin ban d.

IDF (inverse document frequency) la tan sb nghich cua
mot tir trong tap van ban (corpus). Trong tip vin ban, mdi
tur chi co 1 gia tri IDF duy nhat duoc tinh theo cong thuc (2):

ID|

ldf (t,D) = lOgm (2)

Trong d6, |D| la tong s van ban trong tap D,
|{d € DIt € d }| 1a s6 vin ban d c6 xuét hién tir ¢ trong
tap D. Néu tir d6 khong xuat hién ¢ bt cr mot van ban
nao trong tp D thi miu s s& bang 0, dan toi phép chia
khong hop 18, vi thé nguoi ta thuong thay bang cong thirc
1+ |{d € D|t € d}. Co s6 logarit trong cong thirc nay khong
thay doi gia tri ctia 1 tir ma chi thu hep khoang gia tri cta tir
d6. Viéc thay do6i co sd s& khong anh huong dén ty 1é giira
céc gia tri IDF. Tuy nhién, viéc thay doi khoang gia tri s&
gitip ty 18 giita IDF va TF twong ddng dé ding cho cong
thue tinh TF-IDF nhu sau:

TF-IDF(t,d,D) = tf(t, d) x idf (¢, D) 3)

Trong d6, nhiing tur c6 gia tri TF-IDF cao la nhiing tu
xudt hién nhiéu trong vin ban nay va it xut hién trong cac
vin ban khéc. Viée nay giup loc ra nhimng tir ph bién va giir
lai nhling tur c6 gia tri cao (tir khoa cua van ban).

Noi dung nghién ciiu

Mé hinh

M6 hinh giai quyét bai toan gom nhém vin ban tiéng
Viét dugc thé hién trén so do hinh 1.

- Tap van ban da dugce xu ly Tap cac tir .
Xurly van Loai bo hur tir 5l Dinh trong s
ban 71 (Stopword)

Tap vin ban

=
&
=
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s
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&

Tap mau hitu ich duge danh

trong phd bién

Gom nhom va N
om mhom van Khai thic miu hinu ich duge
Viin ban duge b — o
danh trong ph bién

Hinh 1. M6 hinh gidi quyét bai toan gom nhém van ban tiéng
viét.

Xur ly van bdan

Tach tir tiéng Viét: trude khi thyc hién gom nhém vin
ban can tién hanh tach tir tiéng Viét. Khong nhu tiéng Anh,
ranh gidi giira cac tir trong tiéng Viét khong don thuan chi



1a nhitng khoang tring, doi hoi phai xir 1y riéng trude. Vi du
cau “Td qudc ta dep nhu tranh v&” s& duoc tach ra thanh:
T6_quéc | ta | dep | nhu | tranh v&.

Nhdn dang tén riéng tiéng Viét (NER - Named Entity
Recogniton)

Sau khi tach tur tiéng Viét, hé théng s& tién hanh nhan
dang tén riéng tiéng Viét. Vi du cau “Trién 1am dién ra tir
22 dén 30/6 tai Bao tang My thuat”. Sau khi tach tir va tién
hanh nhan dang tén riéng tiéng Viét, s€ ra thanh cac tu:
Trién_13m | dién _ra | tir | 22/NUM | dén | 30/6/NUM | tai |
Bao_tang My _thuat/PER |.

bé giai quyét bai toan tach tir va nhan dang tén ri€ng
tiéng Viét, chiing t6i str dung cong cu VnTokenizer dé phan
doan tir tiéng Viét va cong cu CLC_VN_NER dé nhan dang
tén riéng tiéng Viét.

Loai bo cac huw tir

Sau khi tach van ban thanh danh sach cac tir, hé théng
tién hanh loai bo cac hu tir (stopword) khong ¢ ¥ nghia dic
trung (thi, 1a, nhi, vang, néu, nhu.. D). Dé loai bo cac hu tu,
chung t6i sir dung tir dién cac hu tir duge chung toi tong hop
lai (gdm 880 tir).

Thudt todn tim méu hivu ich dwoc dinh trong pho bién

Nhu da dugc trinh bay ¢ trén, cac cong trinh trudc day
quan tim dén trong sb ctia cac item hodc vira quan tim dén
trong sb cua cac item, 14n trong sé cua mdi item trong céc
giao dich. Péi voi CSDL duoc xdy dung tir cac van ban,
chi quan tim dén trong sb cua céc item trong cac giao dich.
Vi vy, co thé ap dung thudt toan MWIT-FWUI (hinh 2)
dé khai thac mau hitu ich duoc dénh trong pho bién. Trong
phén nay, cac tac gia dé xuat thuat toan cho phép khai thac
mau hitru ich duge danh trong phé bién tir ma tran tan sb
xudt hién cua cac tir trong van ban nhur trén hinh 3.

Dinh nghia 1: theo [9] Trong s hiru ich cua giao dich t,
ky hi¢u twu (t,), duoc tinh theo cong thirc (4).

Zij € S(tg) W] X xki]'

4
el @

twu(ty) =

Trong dd, x,,, 1a trong s6 cua item i, trong giao dich thir 7.

Pinh nghia 2 [9]: do hd tro hiru ich (wus - weighted
utility support) cua mét itemset tinh theo cong thure (5).
Dty e tox) twu(ty)

wus(X) = Y ertwulty)

©)
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Thuit todin MWIT-FWUI
Input: CSDL OD chira s6 lugng cdc tir trong van ban va ngudng min_wus.

Output: Tip ¥ chira tat ca céc miu hir ich duge danh trong phd bién théa ngudng
min_wus tir OD.

Phwong phap:

L. Tir OD, tinh trong s5 TF - IDF cilamdi tir trong van bin // diing céng thire (1), (2)
2. Tinh trong so hiru ich giao dich (Awu) cila mdi van ban // ding cong thike (4)

3. St dung cong thite (5) tinh wus cho méi tir don trong cac vin ban

4. =0

5. P=Tip cdc tirdon co wus thoa min_wus

6. Goi ham FWUI_EXTEND (P)

FUI_EXTEND (P)

7. Forallni e Pdo

8. Thém (n; , wus(n; )) vio W
9. P=0

10. Foralln; & Pwithj>ido

11. X=niun;

12 Tinh 46 h trg hiru ich wus(X) // dung cong thire (5)
13. Néu (wus(X) = min_wus) thi
14. Thém X vao Py

15. FWUI_EXTEND (P, min_wus)

Hinh 2. Thudt toan MWIT-FWUL.

Thuit toin Gom nhom vanbin
Input: Tap vin bin D= {d1, &3, ..., d=}, mau hiru ich dwoc dinh trong phé bién
Output: Tip vinban di duge gom nhom Clus= {chusy, clusy, .., clus:}
Phuong phip:
Budc 1: Khai tao
Xiy dimg ma trn tuong dwong A véi afi]fj] = 6 mdu phd bien gong nhau
@i hai vin ban
Buoc 2: Gom nhom vinban
1. Tim ga ta nho nhat (min) khic 0 trong ma trin A
2. Tim g tr lon nhit (max) trong ma tédn A va tm tit ci cic cip vin bin chua dwge
gom nhém trong ma trin Acd g tn = ga tn max (*)
3. While (True)
Néumax = min thi
Tit i cic cdp vin bin chim dwoc gom nhom 58 dwge gom ki thanh mét
nhom ma
Nawoe la néu max > min ta tien hinh theo trinh tr sau:
1. Duyiét lin Irot cic cip vin bin tim duoc, neéu cé 2 vin bin trong cdp
vin bin ma khéng thube vio nhém & c6 sin thi 2 vin ban niy s& duoe st
dungdé gom thanh | nhom mai.
2. Duyét lin lwot cic cip vinbin, néu cb 1 trong 2 vin bin trong cip vin
bén thudc vao nhom & co sin thi vin bin con Ia1 s& duoc gom vao nhom
di conay.
3.Gin g@a tr cho cic clp viin bin = 0, tiép tue quay tré ki thire hitn vide
tim @4 tn max trong A(*).
Néu con bétkj;' van bin nao chua dwoc gom nhom thi maéi vin bdn nay sé dwoc
st dung dé gom lai thanh 1 nhém méx.
End while.

Két thic viée gom nhéom_

Hinh 3. Thudt toan Gom nhém van ban.
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Vi du minh hoa

Xét co so dir liéu tan s6 xuat hién cua cac tu nhu trén
bang 1.

Bang 1. Co s6 dii liéu so lan xuat hién cta cac t.

ITEM

A B C D E
TID
1 2 0 3 0 4
2 0 2 0 1 3
3 0 4 2 2 1
4 3 0 1 2 2
5 0 3 0 0 3
6 1 0 2 3 0
7 2 2 3 0 0
8 0 2 2 0 0
9 0 0 4 3 2

Ta co: tap van ban D = {d, d,, d,, d,, d, d, d, d;, d,},
vatap cac tr /= {A, B, C, D, E}, v6id = {2, 0, 3, 0, 4},
nghia la trong van ban d, ¢6 2 tr A, 3 tir C, 4 tir E, khong
cotu B, D.

Khai thac méu hitu ich dwoc danh trong phé bién:

Str dung cong thirc (1) dé tinh tan s xudt hién TF cua
cac tu trong van ban. Vi item A xuat hién ¢ van ban 1, 4, 6,

2
7, nén TF(A) dugc tinh nhu sau: TF (A, d) = Py
3

TF (A, d,) = 5 TF (A,d,) = = TF (A, d,) = =. Tuong ty cho
céc item con lai, thu duogc két qua nhu ¢ bang 2.

Bang 2. Tan s& xuat hién cla cac tif trong van ban.

ITEM
A B C D B
TID
1 0,222 0 0,333 0 0,444
2 0 0,333 0 0,167 0,5
3 0 0,444 0,222 0,222 0,111
4 0,375 0 0,125 0,25 0,25
5 0 0,5 0 0 0,5
6 0,167 0 0,333 0,5 0
7 0,286 0,286 0,429 0 0
8 0 0,5 0,5 0 0
9 0 0 0,444 0,333 0,222

Str dung cong thire (2) dé tinh trong sé cua céc tir trong
vian ban. Mdi tir chi ¢6 1 gia tri IDF duy nhat trong tip vin
ban, dugc xem nhu la trong s6 ctia mdi tir trong tap van ban.
Ta co: IDF (A, D) = log %; tuong tu thu duge két qua nhu

O bang 3.
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Bang 3. Trong so clia cac Item.

Item IDF
A 0,35
B 0,25
@© 0,11
D 0,25
18 0,18

Tinh trong s hitu ich giao dich (twu) ctia mdi vin ban:
tir dit liéu & bang 2 va bang 3, tinh duoc trong s hitu ich
giao dich (twu) ctia mdi vin ban theo cong thirc (4):
0,222x0,35+0,333x0,11+0,444x0,18

3

twu(d,) = = 0,064

Tuong tu, ta dugc két qua nhu trén bang 4.

Bang 4. Trong sd hiiu ich giao dich cia méi van ban.

Tids twu

1 0,064
2 0,072
3 0,0535
4 0,063
5 0,108
6 0,074
7 0,073
8 0,0915
9 0,058
SUM 0,657

Tinh d6 ho tro hiru ich (wus): tir dit liéu & bang 2 va 4,
ta tinh d¢ ho trg hitu ich theo cong thuc (5), trong do lay
min_wus = 0,2. I[tem A xuat hi¢n ¢ van ban 1, 4, 6, 7 nén:
0,064+0,063+0,074+0,073

wus (A) = 0057

=0,42

Tuong tu, ta dugc wus (B) = 0,61, wus (C) = 0,73, wus
(D) = 0,49, wus (E) = 0,64. Tat ca cac gia tri ndy déu thoa
min_wus = 0,2, do d6 tat ca cac item don nay s€ dugc thém
vao cdy mau pho bién: ¢ = {A, B, C, D, E}.

Xét 16p tuong duong A, A Kkét hop voi B, ta dugc mét
itemset moi AB v6i wus (AB) = 0,12 < min_wus, vi vay
AB khong dugc thém vao A. Tuong ty, wus (AC) = 0,42 >
min_wus, thém AC vao A, ta dugc A = {AC}; wus (AD) =
0,21 > min_wus, thém AD vao A, ta dugc A = {AC, AD};
wus (AE) = 0,19 < min_wus, vi vdy AE khong dugc thém
vao A.

Sau khi thyc hién xong ¢ 16p A, s€ goi thuat toan dé quy
dé tiép tuc tao ra cac 16p twong dwong sau no. Thyc hién
tuong tu véi cac 16p B, C, D, E, cudi cung ta c6 dugc mau
hiru ich dugc danh trong phd bién thoa man min_wus = 0,2
la {A, B, C, D, E, AC, AD, BC, BE, CD, CE, DE, ACD,
CDE} trén hinh 4.



¢
AX1467 Bx23578 Cx1346789 Dx23469  Ex123459
0,42 0,61 0,73 0,49 0,64
ACx1467 ADx46  BCx378 BEX235  CDx3469  CEx1349 DEx2349
O,il 0.21 0,33 0,36 OjS 0,36 0,38

ACDx46 CDEX349
0,21 0,27

Hinh 4. Cay mAu hiiu ich dugc danh trong phd bién véi min_wus
=0,2.

Gom nhoém van ban:

- Xay dung ma tran tuong duong: tur dir li€u ¢ bang
2 va hinh 4, ta xay dung dugc ma tran tuong duong voi
a[i][j] = s6 mau phd bién gidng nhau giira hai vin ban (bang 5).

Bang 5. Ma trdn tuong duong.

1 2 3 4 5 6 7 8 9
1 1 3 5 1 1 3
2 5 3 3 1 1 1 3
3 7 3 3 3 3 7
4 1 7 3 1 7
5 0 1 1 1
6 3 1 3
7 3 1
8 1

- Thyc hién gom nhém (5 budce):

Budc 1: tim gia tri nho nhat khac 0 trong ma tran twong
duong A: min = 1.

Budc 2: tim gia tri 16n nhit trong A: max = 7.

Budc 3: tim cac cip van ban co gia tri bing max. Ta thay
(3,4); (3,9); (4,6); (4,9) co gia tri béng 7;gom (3,4, 6,9)
la 1 nhém va gén gid tri cho cac cdp van ban vura tim dugc
béng 0; con lai cac van ban (1, 2, 5, 7, 8) chua dugc gom
nhom (bang 6).

Bang 6. Ma tran tuong dudng véi cac van ban (3, 4, 6, 9) da
dugc gom nhém.

Khoa hoc Tu nhién n—

Budc 4: tim gia tri max trong A va cac cap van ban cé
cung gia tri v6i max. Ta thiy max = 5; cac cdp van ban (1,
4); (2, 3) c6 cung gid tri véi max; (1, 4); (2, 3) ¢6 van ban 3,
4 thudc nhom (3, 4, 6, 9), do d6 ta gom 1, 2 vao nhom nay.
Thu dugc (1, 2, 3,4, 6,9) 1a 1 nhém va gén gia tri cho céac
cap van ban vira tim dugc bfmg 0; con lai van ban (5, 7, 8)
chua dugc gom nhém (bang 7).

Bang 7. Ma tran tuong duong vdi cac van ban (1, 2, 3, 4, 6, 9)
da dugc gom nhém.

1 2 3 4 5 6 7 8 9
1 1 3 0 1 3 3 1 3
2 0 3 3 1 1 1 3
3 0 3 3 3 3 0
4 1 0 3 1 0
5 0 1 1 1
6 3 1 3
7 3 1
8 1

Budc 5: tiép tuc tim gia tri max trong A va cac cip vin
ban ¢ cung gia tri v6i max. Ta thdy max = 3, cic cip vin
ban (1, 3); (1, 6); (1, 7); (1, 9); (2, 4); (2, 5); (2,9); (3, 5); (3,
6); (3,7); (3, 8); (4,7); (6, 7); (6, 9); (7, 8) co cung gia tri voi
max. Trong cac cap van ban trén, c6 cap van ban (7, 8) chua
thugc nhom van ban da dugc gom cum, do do ta gom (7, 8)
thanh 1 nhom va gan gia tri cho (7, 8) bang 0.

Xét tiép (2,5) ¢6 van ban 2 thudc nhém (1, 2, 3, 4, 6, 9),
do do6 ta gom 5 vao nhom da c6 ndy va gén gia tri (2, 5) bang
0, duoc (1,2, 3,4, 5,6,9)1a 1 nhom; (7, 8) 1a 1 nhom, gan
gia tri cho céc cdp van ban vira tim dugc bang 0.

Nhu vay, tat ca van ban da duoc gom nhom,; két thuc
viéc gom nhom.

Tir 9 vin ban di cho ban dau ta gom dugc thanh 2 nhom:
nhém 1 gém céc van ban (1, 2, 3, 4, 5, 6, 9) va nhom 2 gom
cac van ban (7, 8) nhu trén bang 8.

Bang 8. Ma tran tuong dudng véi tit cac van ban da dugc gom
nhom.

1 2 3 4 5 6 1 8 9
1 2 3 4 5 6 1 8 9
1 i 0o o 1 0o 0o 1 0
1 1 3 s 3 3 3
2 o o0 0 1 1 1 0
2 5 8 3 1 1 13
; S S 3 o 0o 0 0 o0 0
4 1 0o 3 1 0 - L0t v
5 o . : 5 0o 1 ! !
- 5 | 5 6 o 1 0
7 3 1 7 0 1
8 1 8 1
TAP CHI
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Két qua thuc nghiém va danh gia

Céac thuat toan duoc xay dung trén nén .NET Framework
4.0, su dung Visual Studio 2010. Kho ngtr li¢u thu nghiém
duoc ching t6i rat trich ty dong két hop véi dinh dang thu
cong bao gom 1.600 van ban thudc 16 chi dé (bang 9) tir
cac dién dan truc tuyén nhu “www.vnexpress.net”, “www.
dantri.com.vn”, “www.thanhnien.vn”.

Bang 9. Tap di liéu thuc nghiém.

ST Chaat vnbin  mgiem
1 Doi song 100

2 My thuat 100

3 Virus-Hacker 100 :
4 Thé thao 100

5 Tennis 100

6 Y khoa 100

7 Am nhac 100 2
8 San khéu dién anh 100

9 Cong nghé thong tin 100

10 Thoi trang 100

11 Boéng da 100

12 Bét dong san 100

13 Am thye 100 3
14 Bénh ctim 100

15 Xe 100

16 Hinh sy 100

TC 16 1.600

Str dung do do F (F-measure) [4] dé danh gia tinh hiéu
qua cua thuat todn gom nhom ding mau pho bién. P9 do F
duogc tinh theo cong thirc tur (6-9):

2 x P(i,j) x R(,j)

FOD =367 + rRa)) ©

F= Z% max; F(i,)) (7)

P(i,j) = % (8)
]

R(@,j) = — ©)

nl

Trong do: n, 1a s6 van ban cta 16p i, n la sO van ban cua
cum j, n, 1a sd van ban cua 16p i trong cum j, n 1a tong sb
van ban trong bo dit liéu; P(1, j) 1a d0 1O (Precision) ciia cym
j trong 16p 1; R(4, j) 1a d6 bao phu (Recall) cua 16p i trong
cum j; F(i, j) 1a d6 do F cua cum j trong 16p i. PO do F cang
cao, két qua gom nhom cang tot.

TAP CHI

HOA HOC
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Tién hanh so sanh véi phuong phap gom nhém vin ban
dua trén mau phd bién [7] véi 1.600 van ban trén 3 bo di
lidu. Bo dit liéu 1 gdm 4 chu dé (Doi séng, My thuét, Virus-
Hacker, Thé thao) v6i 400 vin ban. Két qua do do F véi cac
ngudng twong tmg nhu trong bang 10.

Bang 10. Két qua do do F ctia b dii ligu 1.

MS
015 014 013 012 011 01 009 008 008 007 005
F

MC 057 059 052 056 064 06 064 061 062 063 068

MC-W 07 076 078 072 082 08 074 082 083 084 083

Dbi v6i bo dir lidu 1, két qua gom nhoém dat dugc kha
cao. O bang 10 ta théy, véi thuat toan MC, do do F dat két
quéa cao nhit 1 0,68 (khoang 68%) sé vin ban dugc gom
vao dung nhom. Véi thuét toan MC-W, d6 do F dat két qua
cao nhét 1a 0,84 (khoang 84%) sb van ban dugc gom vao
dang nhém.

Bo dir liéu 2 gém 5 chu dé (Tennis, Y khoa, Am nhac,
San khiu dién anh, Cong nghé thong tin) véi 500 vin ban.
Két qua chay duoc voi cac ngudng twong Gng nhu trong
bang 11.

Bang 11. Két qua d¢ do F cta bd di ligu 2.

MS
0,15 014 0,13 012 011 0,1 0,095 0,09 008 008 0,07
F
MC 046 04 051 05 042 041 04 041 049 042 047
MC-W 048 047 051 05 048 048 049 049 049 048 05

Dbi v6i bo dit liéu 2, bang 11 cho thay thuat toan MC va
thuat todn MC-W déu c6 d6 do F cao nhat 12 0,51 (51%), sd
van ban dugc gom vao ding nhom.

Bo dir lidu 3 gdm 7 chu d& (Thoi trang, Bong da, Bat
dong san, Am thuc, Bénh cam, Xe, Hinh sy) v6i 700 vin
ban. Két qua chay dugc véi cic ngudng tuong tng nhu
trong bang 12.

Bang 12. Két qua do do F ctia b dii ligu 3.

MS
01 0095 009 0085 008 0075 007 0065 006 005 045 004 0035
F

MC 03704 037 037 037 0% 04 04 082 05 08 05 0H

MC-W 043 04 054 032 036 057 0% 05 083 057 0% 0M 039

D6i véi bo dit liéu 3 ¢ bang 12 cho thay, voi thuat toan
MC, d6 do F dat két qua cao nhat 14 0,54 (khoang 54%) sd
van ban dugc gom vao dung nhém. Vi thudt toan MC-W,
d6 do F dat két qua cao nhét 13 0,59 (khoang 59%) sd van
ban dugc gom vao diing nhom.



Tir két qua thir nghiém cho thay, thuat toan MC-W gom
nhém van ban tdt hon va c¢6 do chinh xac cao hon so véi
thuat toan MC. Véi mdi ngudng khac nhau sé& cho két qua
dd do F khéc nhau. Do d6, vi¢c xac dinh ngudng phu hop
cho bai toan van 1a mot thach thirc voi bai toan tim mau phd
bién néi chung, bai toan gom nhém vin ban sir dung mau
phé bién néi riéng.

Bai bao dé xuat mot phuong phéap méi dé gom nhom vin
ban dya vao méu hitu ich duoc danh trong phé bién. Dau
tién, chung toi tinh TF-IDF cho mdi tir trong van ban nhim
tao ra mOt ma tran trong sb cho tap van ban, sau do st dung
thuét toan MWIT-FWUI dé khai thac cac mau hitu ich phd
bién tir ma tran trong s6. Cubi cung, dya vao tap cac mau
hiru ich khai thac dwoc dé tién hanh gom nhém vin ban theo
thuét toan MC. Vi phuong phép nay, hé thong di cai thién
duoc dang ké d6 chinh xac cua viéc gom nhom van ban, cu
thé 1a d6 do F so v6i phuong phap gom nhém dya vao miu
ph bién.

Trong twong lai, cac tac gia s& tiép tuc ap dung thém céc
dac trung ngdn nglr nhu tr ndi dung, tén riéng... vao gom
nhom van ban. Méac khac, chung t6i tiép tuc thu nghiém su
dung phuong phap danh trong cho céc bai toan khac nhu:
Tim kiém van ban, tom tit van ban, phan loai van ban...

Nghién ciru ndy dugc tai tro bai Quy Phat trién KH&CN
Qudc gia (NAFOSTED) trong khuon kho dé tai ma s
102.05-2015.10. Céc tac gia xin tran trong cam on.
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