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An E-mail Classification System Based on Rough Set
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Abstract  With the widespread using of email, junk mail becomes a severe problem both socially and technically.
Email classification has become an important topic in network security researches. Through analyzing email headers
with rough set technology,an email classification model is designed. It is proved to be effective through simulation.
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Received : from localhost (localhost[127.0.0.1])
by bjmx2.163.net (Postfix) with SMTP id D92D-
61CD3810C
for (lzj@163. net); Fri, 6 Sep 2002 14:03: 20 + 0800
(CST

Received: from optel. com. ¢cn (unknown[211.101.180.116])
by bjmx2.163. net (Coremail) with SMTP id TwEA-
AChFeD2DFbRO. 1
for (lz)@163. net); Fri, 06 Sep 2002 14.03:20 + 0800
(CST)

Received: from xiaowang[218. 70. 96.59] by optel. com. cn

(SMTPD32-6. 06) id A529A4400CC; Fri,06 Sep 2002 14.03.21

<0800

Date; Fri,6 Sep 2002 14:3:55 + 0800

From: (xiaowang@optel. com. cn)

To: 1zj (1z;@163. net)

Subject: hello!

X-mailer: FoxMail 4. 0 beta 1[cn]

Mime-Version: 1.0

Content-Type: multipart/mixed;

Message-1d: (200209061403285. SM01000@ xiaowang)

B2 i@ etk

3 ZT Rough Set f35 HKEB 5T %

A SCH TR R O IE R ER 4 T R4 O] SR R4
=8 WA X X = 2R 43 B i I — E BB A R s AT AR LE
B S BILL B USSR XT B 9 FF 1 48 .Rough Set P& F &
EBXRBEFEEAIARN R BEEBXRZREEAMZ Y-
EERARK.— T ERRKS 2T TAE.

S=(U,R=CUD,V.D), HHh U={x;, .x. | 2 HRH
MEEGIRE,.C={a, . al AEHBEHES . DET
ARERBRELE V=_vi v, ) ZRENERE. v ZRY
a, W{EE I B15 B R# Ginformation function),f: UXR—>V,
—BRAFERE—ITERERAENER M TEZRERKENE
T A B e SRR Y M B AL FE

B 2R RGBS ERE LT .

EX1 —ANETHMESERER—TTTH S=(U,R
=CUD.V.O) . ®H¥,U BN ES R hRAENHES, He
C ABMHFIERI 6 D Ron KRB a2 .V E
BEENES IRGEEBEE Z7 U LEAMXE xHEN
.

EX2 U MR #HLE BRiREHELE PSR, X4
XL,YEU X FHEA a€P, EH (X,a)={(Y,a), KX Y
BRI 5L B) . ind(PY={(X,Y)EU.V a€P,{(X,a)={
(Y,a»)}

B ndPYR—THMRR X BHEEP TN
EASMAR EXBAE LHBEAS RN —THiRMY
LH B, — BT ERETRA— AR ERSR,
U T AT AR AR ind (P FIWTIZ IR 12 X 57 1t 8 B
FOW e HEAT 42

RFEEXL BEEEG T IMGHFTESMRERLES
BIES I KB BRAEL 5 B e 20 L 4 A IR B, 3
IEXT M FHREREES

C=A0UAIUAZUA3UA4UASUABUATUASUAS

D000 http://www.cqvip.com|

UA1l0
He , XEFMEHEXWT:

A0 HIR 45 4k U 3, BP BB 44 3k 7P “Received "FRE 89 ¥

AL ATHG

A2 ERR B B R A R B IR S B P E
XA BB — & “Received IR E P IRUBOE SHELHIP 55
— & “Received "AR% Fh A B v S W1 4 H1 IP I AARE , N 3%
o S B P

A3:“Received"FiF I B L SH [P RITAR AR S

A4 "Received” A ik vl & Tk /0 38 2 8L

A5 “Received” ] by I/ 5 2 K

A6 “Received” P i) from Fifk/> IP R

A7."“From” {1 If &% it 5" Received " 1 JH 85 &
EH I RE —BG —BEME N, FWEE K0;

A8:“To"$#y H i it 5 “Received "4 fh L FR {5 AHY
Wt R E—B; —HWEE AL, T M ELE H0;

A9.“Delivered-To " HH“To " W2 &F —3 , & — N &
HF1, B W EE KO0, 2 RAFLE Delivered-To "3, X — & ¥ {E
HISREEM],

A10:"Return_Path”Ifi M1 "From”" I &2 &H — 8. &5 — &N
BAEAL, EBE A0, HARFIE “Return_Path "3, X — /&
YEEMEEEAMNL,

hERARFEREM RN S BORAEE AL, T & 004
B M2, O] EEREBUE M3 RIA— I R R T .

Al W LRxiR A

A0 | A1 | A2 | A3 | A4 | AS| A6 | A7 | A8 | A9 [Al0| D
3 1 1 0 0 1 0 0 1 0 Q 2
1 3 0 Q 0 0 0 1 0 1 1 1
2 1 0 Q Q Q 0 1 1 1 1 1
6 1 4 0 4 3 1 3 3 1 1 3
2 1 1 0 1 1 0 0 1 1 1 1
4 1 1 0 0 1 0 0 Q 0 1 3
6 1 4 0 4 3 1 0 Q 1 1 2
2 1 1 0 2 1 0 0 1 1 1 1
1 1 0 Q 0 Q 0 0 Q 1 1 2

2T Rough Set Bt . AR R X P F R e K AN o — AR
HE T

D BUETATE  SEMBRER DR R RI T HEER
.2t i, Z IR B L E R 1T R L 1
MR {443 25 M) A8 0T AR 3] e S S 9 3R

OMEZEBE CREBRAR . EREL M. RARE
FRUE B MY R £ CEBARKNC kULt T B HE 4
T8 TEHR 1440 2518 38 _EOT A8 B B i I3 3R

DIMEZRVBEE.GIEAN . RABARXEHNWE
FEUOBEIT 291 ZE R 4 26 )RR R ETLATS B R A9 ROR

OMBFEFEATREZHEHMN LS ETBUENEREL,
IR YE AR5 B8R0 NI AT 24T 15 B4R R 6928 AL R AR
TR0 4 12y T X 3 658 $ELA D 34T 43 A N BRE «

4 BHEXBREGERGH

FANKEDT QS EORE. T SBR 4 L4 K T EEBR 4 =
R AIE131673E A T RMBARE S H P EHAR {4 K 7586
.S BB A4831%  TTEEBR {4 K 7508 FEMLED I $10%

. 59 .


http://www.cqvip.com

B R 4 1 0 VN e B il R4 A 7648, T A iR o 463
$, TTEEER 4 S 905}, 3L 131 7R 4 . 5 B8 4 B AR 09 B Y
EEMRRAERA IR ERS R BE T 84131712 R ER
{48 Bt R B EH XA RRFRRT IR KA S
REKMEXEITENMEES5H RFREF ALK RIDAS
(Rough Set Intelligent Data Analysis System) X RFEEM T
# 3% Rough Set #7304 # £ sk,

HERARIGT RS BN E N B YEE I 5
EHE . BB SRIRGRRRRFEREER BFFEX
TR AR 5T .

PR e SRR MR KR ER R R, BARBUR B UL A2
ERE BERE— S BT BT A B3 By 4
RAUBHERE - BEES . SEEANKRANERR HIHTBE
et TR B B UL AL HE

FHMHEHROCBERINBRLEERD SR SEnR
2B,

LAREAR . B ASEATHT . KERE AZR—1
EFEENRE EEE TR NN SIER M LTI R .
BAEBNHTRSEARBESZS IP HILEGEFER.

A2 BHACKRE &) EAFHERM

D000 http://www.cqvip.com|

IR —B.“To” s 9 B i it 5 “ Received "o Y SRR HE A
i M 3k X — B, “Delivered-To” BT #1“ To” B — E , "Return_
Path” T #1"From” 51— B , D% 5 {4 A — 3t O] BElR 14

BR105&F I Z . H 13167 HHRF4E o Bl 448 Bt 4TI
i, R B 5 S B SR DO SEFT A DT RS, LA 40 3 3 0 2 5]
B MR —H SR ER MBI A HP R R EFE
e SEAR AR B AL IR B S BB R B AL ET SRR RS K
AR RMBARR.

A3 EHRESHFR

BHSS | BEENSBRE 4y Bk
[*.,0.5) .,[0.5,1.5) ,[1.5,2.5)
A0 6 ,[2.5,3.5) ,[3.5,5.5) ,[55,
* )P
Al 2 [*.,1.5,[1.5, %)
A2 3 [%,0.5) ,[0.5,2.5),[2.5, % )
A3 1 [*,%)
Ad 3 [*,0.5) ,005.1.5).,[1.5, « )
AS 3 [*.,0.5) ,[0.5,1.5),[1.5, % )
A6 2 [«,0.5),[0.5, %)
A7 2 [*.0.5,00.5, %)
AB 2 [%,0.5),[0.5, %)
A9 2 [*,0.5),[0.5, %)
Al0 2 [«.,0.5),[0.5, %)

TE-OmBH#H AR, HEL« 0.5 A FoRR, HEL0.5,1.5)
B¥FIRR SR W F A0 RN S B AOBUE Y BN
[0.5.1.5) . FF A0 MR B ACB BB ML « .3.5]

ZHENRRNMNNE T X317 M55 15 B HI iR {4
FRBRRERSTBRT EE105% 3N A3 EE, T RS FFEE
B 10 D) ¢ 7 156 B .

rulel. A0; A A8;—~D,

rule2: A2, AA10,—~D;

rule3: AO; AALAA2,AA4L AAS AAB6, AAT, ANAB A
A9, AA10,—D;

RESTBEGIRE L ERZEMMBETHFELN.

rulel. W R MR % 515 B P A FBTR My HIESH ik
{5 b HE PR R 4010 5% 00 R 06 A 15 MU 5 & W BR 44 S — b 3t
I8 HR 4.

rule?. SREBF B B E R F AP B R HENVOREE W E
LR B AF ATE A MR ER A o — 451 .

ruled. 2SR BB {4 2% B3 {5 B P A P BTSN 3 Mo fE A B A
b1, B8 B 5 P i P TR BN 182 2, “Received i
KR T BRI B BB 1, “Received” s g by Hifk >
WA RKE A1, “Received " i) from Hifek/l 1P 90K ¥ Ko,
“From” ™ g JR 48 & X b hik B T 55 “Received " iy JR £5 % 2 Hu

e 60 «

RHIH B9
EBIR %) 11615 88. 2%
#iRi8 51 1414 10.7%
FARFI 138 1.1%
A4 BEREMSH L
g HE RBIE RLrlk- A
B 7563 96.3%
3 AR 7856 I G 293 3.7%
] SRR 0 0
I E 4175 86.5%
I s 4831 ¥ 5& A8 A4 596 12.3%
o] GE fF 4 60 1.2%
TTEEHE 4 285 38%
T BE L 750 38 fF 4 0 0
I HE 465 62%

5 SREEEMHENITREPHEA

SR 2 )5, TR A0 N B B A B T S 43 2640
07 B B R AT BB 4443 A B B8 Mail Analysis B, 55 0] 2L 30
Br IR R4 Y B 3haT i . MailAnalysis B L F A S48 Y . BB 43
WA B B 1 % B 4 B BB LR A4 4 SRR R0 0 D) B B AR
Hoer o R 3 O B 6 18 B RO IR 44 Sk AR R | 1R 4 A e A 2
B dE AR A L B 1 B e BT A B R - B AR B 1 M B 1y
R S AR A A A X R4 6 8% 1 (S BT O TR BRI &
3% b HE B A K b ik Y S R B o L R AT BT AN AT L BB 4
FERIHR I MR A 4T 2 28 IR AR R 4 245 B R4 R BRI
SIE s E TR A D).

ZERGEHTERBMT . AP Ed POPIUCER IR,
TE He WO 14 &9 B i, F) B BC B SF 09 13 0 2% K BB 1F AT o 3
BH P AR IR TR B A 1 3 F B P A HE AR,
B R BB R0 iR A4 3k L SR A ARV BB 4 K TR iR
AT BHZER G KR R ER BBV G ERT
G HER .

[EXI263 A F]

[EX]163 A ]

€ K AE AR A6 BT 7E B
optel.com.c AR SR
211.101.180.116 i
bjmx2.l6i;.net BB D
B3 R AE g B
CF#X660)


http://www.cqvip.com

AT ENRAERLE MR RARE RN —N5 . Flm,
BARKERH ALNTHRETURFIEEBERER
contract. delivery , T4 B A EH BT UL AR B REXE
3B A H $AT] L £ 7R A contract. delivery. date. | fE 5%
H A SR E B RIEE-R BN BRI RRF
BIMmxnER.

2t RHE-NERNESLE CEEXHENR.
R FRAFEEIREUBEHEREITRIRHEEH T
YRR A R & MR A RISE 0T & B X R
THEEEFAHTE. RIESEEEEEN XN EEMES
# BB B F B S EMPE—MRAIFES XN HEEUES
FHID R A F AR A R R A AT A
B ARAWERRESE RATA NS RIS 5k
RELED.

EXNFERRKEEEETRSUETEMEESH Y,
EHECERES CEERERT K JHARUESHLE S
KX XEERREES THEGEUNE. B THEEEXHE
HEE AR H G BT A E RS I BRI
B R L Searle 1 Habermas Mg A RRB B RN RBIREF I
B2 A REAEXTFXIMESHANIRRER. R
R XENREFTEUR P AP L . RELFHRIERTSE
MO, UL R G R R M F AN BN A o®
FRFIR AR

HRFZXREHERDNIFIELRR BT RHN T
B FEEIRERERZEENRAS  EER . G EAE

D000 http://www.cqvip.com|

. BESYRTFRABGEREZIITEALNSS AR
MRANBESHBALRAEFRARFRET — PRI E
Bl

& £ X R

1 Dumas M, Governatori G, ter Hofstede A H M. A formal
approach to negotiating agents development. Electronic Comme-
rce Research and Application ,2002.1: 193~207

2 Strobel M. An XML schema representation for the commun-
ication design of electronic negotiations. Computer Network,
2002,39.661~680

3 Schoop M. An Empirical Study of Multidisciplinary Commun-
ication in Healthcare using a Language-Action Perspective. In:G.
Goldkuhl, M. Lind, U. Seigerroth, eds. Proc. of the Fourth
International Workshop on the Language Action Perspective on
Communication Modelling (LAP 99) pages 59~72

4 Searle J, Vanderveken D. Foundations of Illocutionary Logic.
Cambridge University Press,Cambridge,1985

5 Schoop M. Habermas and Searle in Hospital: A Description
Language for Cooperative Documentation Systems in Healthcare.
In: F. Dignum ,]. Dietz, eds. Communication Modeling - The
Language/Action Perspective; Proc. of the Second International
Workshop on Communication Modeling, Computing Science
Reports 97-09, The Netherlands,1997.117~132

6 Schoop M. A Theoretical Framework for Speech Act Based
Negotiation in Electronic Commerce. In: Proc. of the Sixth
Research Symposium on Emerging Electronic Markets ( RSE-
EM) ,.Munster ,Germany, 1999

7 Verharen E. A Language-Action Perspective on the Design of
Cooperative Information Agents: [ PhD thesis ]. Katholieke
Universiteit Brabant, Tilburg.The Netherlands,1997

8 $~§'Tfﬁ'gé’ﬁﬁ- HHBFEHFARMEFRG. THEY

+2001. 6

(LEF60T)

Ban, dn B 2 B AR A — T BR A O T R4 B il A
BB RIME 3 R &R, & {5 A xiaowang B e B REF
ftb #9 B 4 B % 2% optel.com.cn, 4R /& 3 oL HE 14 R % &%
optel. com. cn ¥ HR{F K EIKAE A 12i@163. net Huhik B7 2EAY IR
{4 AR % %% bjmx2. 163 net.

HWCER S S AL R4 2R AR B E IR 114 &
HEMEH:3,1,1,0.1,0.0,1,1,1, D . REBFHRBLHM
SE SR B AT AU DN UC AT MG 14 B PE T EC B A AOss A Al
ANA2q ANA4 ANAS, ANA6, AAT, A A8, A A9, AA10,—~D1E 7]
e IR R A X E N L IR R P B AR RS X
R4 T 824 b 3 i3 .

Zr BTHHIABERBUNMEEERLmRN—

O BE T SRR RIZEIS I EYL M R L 2 Sy —
WK B0 B F IR KA FRIE R Z . A U IR T R 3k
BH—HFE. AT BIABENMEILRR . RIETEH#
— &AL T TR

DBE A3X—-EERYE, Bt A3EDN"Received” T 1 1y
ENMEEEHIP AEEMKERE - EFREENEE.EL
BT A 0 s S A W S YR TR A BR A, TN 7E B ATey L RE o
EHERRIZAS IPHITEREE;

) VRAERHZGRN MIBELRERFIN— Rk
RAERWE ZERAE U ERRMNEIRIARNE, LEREE
B ERAG FU 4 B B RIR AR

30 ¥ HRAS S B 7 TE VR A4 3C A B R AE 45 & R 17 04 L R
1A — A IER S Kt HIET R B RIER EEY A
REERT MRS, H R G ZEXENIETE 824
EEE GRS RESEAMIEHIRGE.

. 66 .

2 F xR

1 Lewis D D, Ringuette M. A comparison of two learning
algorithms for text categorization. In;: Proc- of the Third Annual
Symposium on Document Analysis and Information Retrieval
(SDAIR'94),1994. 81~93

2 Androutsopoulos I, Paliouras G, Karkaletsis V, Sakkis G, Stama-
topoulos P. Learning to filter spam e-mail. a comparison of a
naive Bayesian and a memory-based approach. In: Proc. of the
workshop ” Machine Learning and Textual Information Access”,
4th European Conf. on Principles and Practice of Knowledge
Discovery in Databases (PKDD-2000),Lyon.France.Sep. 2000. 1
~13

3 Sahami M. Dumais S, Heckerman D, Horvitz E. A Bayesian
approach to filtering junk e-mail.In Learning for Text Categor-
ization Papers from the 1998 Workshop:[AAAI Technical Report
WS-98-05]

4 Carreras X, Mrquez L. Boosting trees for anti-spam email
filtering. In: Proc. of RANLP-01, 4th Intl. Conf. on Recent
Advan-ces in Natural Language Processing, Tzigov Chark, BG,
2001

5 Kiritchenko S,Matwin S. Email classification with Co-training. In:
Proc. Of CASCON 2001, Toronto,Canada,2001. 192~501

6 Pawlak Z. Rough Set. International Journal of Computer and
Information Sciences,1982,11(5):341~356

7 EE. Rough FHL 5MIRKE. H&3TEAF HRML, 2001

8 RFME, TEM, EfE HEEHR P HRELRE. T ENEE,
2000,27(12) :89~94

9 EEHK,.FU.HAFE ETREESEHYEERAE. HEBNF
4% ,2002,25(7):759~1766

10 HFH PYEF MIRARNN —HEAARE HTENWRREX
& ,1999,36(6):681~684

11 Wang G Y, Zheng Z, Zhang Y. RIDAS-A rough set based
intelligent data analysis system. In: Proc. of the First Intl. Conf.
on Machine Learning and Cybernetics, 2002. 646~ 649

12 Wang G Y,Liu F.Wu Y. Generating rules and reasoning under
inconsistencies. In: Proc. of IEEE Intl. Conf. on Industrial Elec-
tronics ,Control and Instrumentation, Japan,2000. 2536 ~ 2541


http://www.cqvip.com

