H213 st=2A2xelsts EHstsgEe =2& Mi11d M1S (2004. 5)
T ook Ul Ex HEAAE =
A Q eF A BEFAAE AR

QHElx, whAlx, AEle, AW |e, o] FEx
*Qlbo) et 7 ¥ B 4 13 5}
T =L
e-mail : {ahnchl, sunpark, kts429, bgchoi} @datamining.inha.ac kr,
juhong@jinha.ac.kr

Reconstruction of E-mail Category Using Dynamic
Category Hierarchy and Document Summarization

Chan-Min Ahn*, Sun Park*, Tae-Soon Kim*, Bum-ghi Choi**, Ju-Hong Lee*
*Dept. of Computer Science, Inha University

** Quark
2 of
el ol d BEF& 77N wlo]A]ol SVM 52 o]&3sle] ~3¥MdS AHY sl o)
BRb F2 @rsolAa ga, olsloln ChliRel B 9TRE FeAHYL olgd ol
Atk 2y FY2EHY 93 WEE ©ed FAR ) Hlds Fe ol aXa 9 B
=AM E A5 AL Uiy FHEFAA YHS Agste] MEE ovd AF tYdEF W
e AT B wRlA Ad wHe oMU AFoz Rishu EEw AnE 7A o
ARgAFE] @ ARG wEElA] BebH AR Fale] BRF oW HAle] HEAPS =)
1. ME SVD(SingularValueDecomposition)S 7|HWFo 2 o] H|
o]0 N o BEal gyl = B
ol Sduk ALEA B opeh WA, B, o e AT e W SR
= a o) RSO AN o S o]-§-3} tE &g - (directory
A Soll AFEE A Sk 71 H AWHARE AT b . e b s e o) o
olo] SLEEEo el g - o categorization) A%E AEF F F AT SSTh
Hd o] shEEE FAolA FHEel o]En ol =t [ B = gkp o o] =
- = 15 - o = 2 =rdAs As HYEy RS Ak
FA vdge] Frkgel we AlgAlE Wds £4 N
o . . ARERFOl FENYE ST B3 olHdEs AEF
ag&Aow Aed F e RS aTska Atk 8 2 QE® so] ALBAY Fghe] o] welo
AA oledF FAES dsy] A8l BEilters)t 5o L o ° e T ==
HAAE EFEE £ e Be EPE0 AuEge T 5 T AT
U oiiEe = %%}\ AR AR HEHE ﬁf—‘l?] ) B o
U wA 27 E7E 5 AEE ARl HE5S A
of gt} oA AMEATE A H AA| ok et ETE Ag7HA] olvd EFE= i AfYAds 3=
2 U&o] FHIAY AJE wWol ¥t UFF odEFI/F FE ATFHJUL 2% FHE A8 A
o wldel A$ F-AHAsc}, ok Alko] Aup Abgx} H WH o R = gF3 7|0 B (rule-based classifiers),
o] Wsly = QFALEY dhao] A EFEAY AFDE  H oAt EF(bayesian classifiers), SVM(Support-
H & ¢ gle ddo] A1l Vector Machines)%5©°] 9t} Cohenl[2]& UX|&}=
ol ] E =folAE As TALYY WY ovds ERFs7] 7] &l H2E wmlolyd VWM&
PCA(Principal Component Analysis)@ o] &3t FIle FF 7 A ~ES 7)Lsgth T ok

511



M213 st=2dExelsts EHstsdEs =28 MH11d Mi1s (2004. 5)
He A Ao v Ectoly wiwrinke] ¥ o x4 Kleene-Diense HA|&e] Arkxleo] o
HrEls ARgsterbel F= 0 zol7h Ao & o Zn[9]
Androutsopoulos[3]1¢} Sakkis[4]& <¢tE]A~= ZE
FS sl HOH o] At E/FAE o] &3t 1E a—>b=0- a)vb=max(1- a,b),
of HIwHE A7 E/FAE AMEske Al H] a=0~1,b=0~1 (1
3 &t %‘—O— AeAdS Bt Drucker[5]E SVM
< o]&3sto] oMU A o] ol AL it B =AM sE f9 2192 Kleen-Diense A
3= Ripper, Rocchio, boosting decision trees %  $t9] AAAE A}&3ITE H R sho] AAAE 2(2)9
o Al ¢aglEH vluste] SVM o] ojdld EF/A HAAAAGES AHEsted ERE Fe] HAEe A,
7P 22 Aede BT Kunlun[6le 298 & G — G & 5 F 3

Fatb7]l 918 &4 s BAES o] &= SVM 7]uke
N2 WS Aorsth. Woitaszek[71+= simple
SVM & o]&3te] &4 e-mail & 733l
tditT ATEs 93gA - (unsupervised
classification) 7|Ho2 A8 wA) %] 3oz X
WA A ZEE AEoR FATI] WA BFa)

Mock[81%  ti-idf gto.= = 4Que] /e ol
o ERBAAES  zotsldtt. Manco 9
Masciari[1]% ©] ]O] HAAE el B A sh] 9
ste] dlolgmtelyd ehareFe] Z|uke Fa £
N A= fwo}oﬂﬂr FAMAAZRY ARE FE5t
o]  eabn Tatar,  #F 7]1%(clustering

techniques)i 7} WA A E FEOF FI(grouping),
ZHE At oWdS EFITE o] HHE oy
Aol AA e} gFst 5 AR sl fAE

Q71w Adte]l HA st ERst=d ARk
o A

3k

hul

=
=

24 Qe

ol

d
=

2
i)
9,

&
:
S

T o of off

to ©

Mo 9 ok g
ST
R

mm‘&—urﬁ
i L rfo X T o M

2 N, of

r_EL_l
1HH%J
=

MO 2 N
(& o o

—_—
—_

—

N
>,
l

E

il
flo<

OHﬂ

B

rE
2 e J

PCA(Principal Component Anal 515)
e Decomposition)E ©]-&3}= TA]

tH13].

A
E/J

Mo g 2

u

<
wa
B

=
EE

a

ofo
(o

FAA S

A A A AFLEHE A oo the

HI

=
ot
N

e

offt
Ay
— M
ki

oo

m\l

B

# 1) #HAx &9 <AiA (Fuzzy Implication
Operator) Iyxsx go AAx (Crisp
Implication Operator) & &3sle] HA| o] #&3+ A
o =24, AYAEEZ FHo dAikE {0,13x{0,1} —
{0,1} = Xéﬂﬂ%tﬂ el H{#2 Fhe] Akl
[0,1]1x[0,1] — ] 24 w9 #£7He Iﬂ—;‘q g2
A= Aol J,{;q slo] oJAkz}eo] &

-

R

)

iB| KieCyy

A7NA, K, = kA gAolel, ¢, G il
o j A %%O]E‘%y C/,ﬁ—t‘ C o g-A% Axly g
(0 =692 1Cul £ Cu o D20l AFolTh R
S on BARA Ry = u oK) 5 K E G A
Solth & & @Y Ro| A% FAEA Ry = &, ol
.
5. Ats oMY &+
51 A 2k 2gt Atz ol ClAEZ EF

B ol 3 ge] BAeck wEg olgde] o
qE ERE At BRTEe oMAs A% 7]
S pojsko] WAsl T Fol shtel olvY
EAR e o MURARRLY YAES FEa0]
E 13} ge dARAsh P FPL BE

E 1 vdEA-HA FE9 4

T N1 [ N2 | N3 | N4 [ N5 | N6 | N7 | N8 | N9 [N10] -
E1 1 0 1 1 0 0 1 0 1 0

E2 0 0 3 0 0 1 1 0 2 0

E3 0 1 0 0 0 4 0 1 0 0

E4 0 1 0 0 3 0 0 1 0 4

E5 0 3 1 0 0 5 0 0 3 0

E6 1 2 2 1 0 1 0 1 0 1

N: ni/\} E: uﬂfﬂ‘j/q

=

919 FHo) A PCA & o]&slo] FA S
i SVD & ol&3sle T8 vWdEAE FE3
OS2 FAAE olFo=R v HIAEYE *Mo
?ﬂlﬂfﬂrﬁ T8 %o wel W

etk e, oY 9 ﬂlﬂfﬂ
A BEge BE oluﬂow 4
thd PCA ¢k SVD &
g—% %i__ﬁ_iﬂ— Z[: oh;]_ tt-c:s_ Uﬂ
AbgE Y golgte Fas onE wal
@*ﬁ AA B S ol

=
T

ﬁ“—Yl HHN'

X e
ABT A gl UgolE Fad
g SALol e daddd o

Lﬂmiﬁ

, ®F
oju| &



S
=

H
T

-
R

Aol A

ol

ato] ATFde] 4

Foict.

[¢)

9

(2004. 5)
% ol

<
Visual C++6.0 &} Visual Basic

1

ZEES TE

M1 M1

ol 4

oM x4

b

—

k=1

2 SHERA Wl o

[ >
o 9D ° i
g @ ~ ) o o N
= l<p) TR ~
8 © o ] %O N =
< = o e IR
g TR W
— ™ ° —
[ONe)) X f ﬁ_ﬂ‘_ EC
o) o ® EW s
3 © o m o (N =3
W > X or T
8 o )
3| S 5 H =
Q o ~ TR N
o
B F ®
< T T
E & 2 nh = Ew
z ™ il
m S o T =
- X o
. oo I
o o o N &] %
o Te) m 0
1
N R M R R G RR KA T o)
ﬂ@%@%%i%ﬂ%%ﬂ1ﬂﬂ
T, WE L — M9 X 9§
Y v I e
= TEKT 1 o) N To _,oumui <) 1
i@ﬁﬂﬂﬂﬂ@?%@ﬂsﬂ
W%%%Wﬂ%uiﬁﬂﬂﬂéﬂ
T s T g ATE T
U TG PEE AN T dnr
HEM_, ﬂuﬂog]eo»ﬂ_/gﬁr.ﬂ o5
COE e Lo X T )
%AMmﬁMm¢ﬂM%ﬂ%H%¢
QVEXY o Foak KB
PNe FTAT T LT 5
Tk LT L N
Faed = X T NR L T o <
TNLPEW i LR amg iy
oﬁ%ﬁw%ﬂﬁﬂ¢%§§§ ol
T WP o T R w2
‘mﬁ :i N L 1ol =0 M — " r

S Ny oM R
LgZrbadzeiiantes
oF T AF ok ) m o NE RE R RO o T el ok

TR T <D WE e
T AR

4% 7t
7+ A% 3

FOFA]

o

.

=

=

50%

3}
0]

=
=

=] 3}

o

tok o714, o gkol
a  gkol
=i

hud

Al
aear, ofHd

3k

0]
oA WA 7
= =
T T

SRkl

: g
THTNETERTE PR E M

7}

TR R B 532
o 2°%

a2 « 8z
zr W) o] E R 5SS - @
N R o | 5§ o
Po ™ HLI,D! E D ©
PERTES 25y O

)

N T O gy B E2% 8
W s oy oy o X Ry 5
dl.oLM W E T Ahcmnn%%

ﬂeﬂﬂﬂuqﬁo yncwm
‘LIMﬂ,UI@m\_L.oﬁ Em.nla .R
o N o ~ _ w2 9o
LN ﬂlonmo S92 &.5
do W T E SEZE G E
T _mwh T 82235
N T 58578
dlﬂiﬂm_lo,m Mcmm
O S E
ThEyth  GEEEE
do 5 X ok ZmgE
< —~ K o — =
< g R T 2s T 3§
o 8 S .2
™ T L . Bl atlAh
T A S a— 270
O#L.o ‘Ulo _“_I me.tc
—< 5 E—
ROTHTFE @ = N

[*]
=i
=9
aela,
)=

[}

]

3

&

N
o

L

el
Cs3
Cs

%G%ﬂ%@ﬂ@
— =g Llﬂr.ﬁ KO

__I
) HIHMMQ@_M

A

3}

1
=

0.76
]
[

@9 9%
o
c —
ol
S
Z[:
%
3|

gl Al AA]

=
=

b) a
b}
)9l w4 3l A3

389
A7)
2] 7]

o7

<+ g LT _
S X oﬂMﬂEEEH%
T o O W oo ok o M om = W
3 . TR oo T Rt
c om ﬂ%x%@g@ﬁ iy
N WS A o T =
TRTIT ST N

513



H213 st=d2Xe|sts EASI=SEH

Xl

it

M1z H1s (2004. 5)

mail. In Proc. AAAI Spring Symposium in
Information Access, 1999.

[3] Androutsopoulos I. et al. An Evaluation of
Naive Bayesian Anti-Spam Filtering. In Proc.
Workshop on Machine Learning in the New
Information Age, 2000.

[4] Sakkis G. et al. Stacking classifiers for anti-
spam filtering of e-mail. In Proc. 6" Conf. On
Empirical Methods in Natural Language
Processing, 2001.

[5] Drucker H., Wu D., and Vapnik V. N., Support
Vector Machines for Spam Categorization. IEEE
Transactions on Neural network, 10(5), 1999.

[6] Kun-Lun L., Kai Li, Hou-Kuan H. , Sheng-
Feng T., Active Learning with Simplified SVMS
for SPAM Categorization. In Proc. First Conf. On
Machine Learning and Cybernetics, Beijing, 4-5,
November, 2002.

[7] Woitaszek M., Shaaban M.. Identifying Junk
Electronic Mail in Microsoft Outlook with a
Support Vector Machine. In Proc. 2003
Symposium. On Application and the Internet.
2003.

[8] Baeza-Yates R. and Ribero-Neto B. Modern
Information Retrieval. Addison Wesley, 1999.
[9] Ogawa Y., Morita T., and Kobayashi K.. A fuzzy
document retrieval system using the keyword
connection matrix and a learning method. Fuzzy

Sets and System, pp. 163-179, 1991.

[10] Kupiec J., Pedersen J., Chen F., “ A Trainable
Document Summarizer” , Proc. 18th ACM-
SIGIR Conf., 1995.

[11] Barzilay R., Elhadad M., “ Using Lexical
chains for Text Summarization,” proc.
Association for Computational Linguistics,
pp.10-17, 1997.

[12] Eduard H., Chin Y. L., “ Automated Text
Summarization in  SUMMARIST” ,  Proc.
Association for Computational Linguistics, pp.
18-24, 1997.

[13] o™, Anls, WA, ve=, “ $49%8 24
I AR ZeE ol &7 M s | ArA
3] =82 B Al 10-BH Al 7 %, 2003

514



