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BERGTETNRELBRE A AEER— T RSHEHELERELXS. Aot AR EBRRE
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Fig. 1 Evolving information filter archirecture

Bl #EAGSIEBEWEE

1.3 BERMELERRA
1.3.1 #EXHAEETRE XL H(E-Profile) (LFE 1)
Table 1 E-Profile

% 1 E-Profile
Parent  T-Num B-ProfileNum
B-Profile 1 Credit
B-Profile 2 Credit
B-Profile » Credit

EEGEFRNERE P . AP BETREN LG (profile ) KER—TRSETHNRERETIHFA,
R R T WOT W), . (T WOk 34 profile ¥ & 24 E-Profile (evolving-profile) , Sy ##f & W, f& 4t
¥ 2 i profile # #R4E & 7 profile (B-Profile}. E-Profile W EHM 2B, T EQHE G HALZ W S A Parent
MR T-Num # B-Profile 3%, H 5 & £ 9 B-Profile & % B-Profile B{5{F # Credir.

KTHETER, A DY ST EE (Web master )R] & % E-Profile ¥ B — T # 7E 45 ¥ 1 & 4t E-Profile J&
(system E-profile lib), i B & h B P Al 8 A9 E-Profile | {# H 7 User E-Profile Lib Ht.

1.3.2 {8 B % & (inverted lists ), % {iF 7 7 ¥ (term dictionary)

BRI A RERRZ CHSTENHEMRENERS B S B-Profile A, WEEHEERTF#HS
6], 764 LB B P kit R H A REHF B AAIRAEEARER, REE E-Profile & B8 A o 8B/ A R
T, FRAE 7117 S 45 48 System E-Profile Lib #1 User E-Profile Lib & 8, £ 3 447 30 ¥ B4 B9 4 35
1.3.3 X#(document) . it i 5 # 3 4 # (filtered documents)

HHEEGEARARAMMEARLN, — T XERE—THEAM B E XM ARIEST AN 2BEMX
HMERFTACHERSMAGERTRHANBEEHRR RANEEERERN N IHES BIH{(WDLSD
(D;,82). .. (D,S.0)).

1.3.4 RiBfFE (feedback information)

PRt RE R FH XA SHEEERAMBETS 48N 5 MR . BEN BB

H1LEREEERFI (DS HDLS). o (DysSa)} Onsin).
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1.4 TTHAXBERRNERE
1. 4.1 ZEW B 2% (classtree builder)

EREV A, WebMaster i B BB ARERREEM W RE E-Profile . &4 E-Profile %
AMEER BHEAES T HAXHN World 25, — R XHTUBEHRA-TESME . FEBAEMEHE KA
ANOHAR (others)” 28,

¥(EAR.BRERRETELHN E-Profile ARG A XN W NG X HEFHFTINE. B LR H E-
Profile B @A DXL RIS XEER. ERAEE BEN T EI m B JES C.= {0 Corn -Gl il
HEXHEER 0 NS ES Do={D0Dys. . DL HP D= V580,80, 05,0V, BXE D A g &5,
SyREBD EXC HEXEE,.MEC, B BPoiile(PpAUATRED.

Pj=;(s,,f§)vi Q=E<D).

LEAMEXERTEC AXIHLASHER T S AN MEHERT & XA ELT 1
ABALEE Profile Fal SR EMER, BMNES S N HAKRZEN B-Profile, NRE—- 1M EHEBH. MENT
FI{E , T L 18 2] £ 4 F [ # B-Profilc . T2 T3 B 8 & 3% C, B9 E-Profile.

1.4.2 mf:‘fﬁhﬂ.ﬁg)‘ij:{‘ki)ﬁ%(user E-profile generator) '

R EProfile BER B, AT URKMEHENRERNAETN 2F5ACHERBELINE.HE
28 E-Profile B EERE F A B 5 @ B9 E-Profile. £ MIFER

(1) B (transplant). iE % Po~ Py, 5 B3R E £ 8 $l 4 E-Profile.

(2) 338 (crossbreeding). idh Py} P P P, RBEAMNA T REBREX XH PP ERE I
FEBERELXHP, . POLIINT AL,

HAEBAFMSER A

m=rand (1.sizeal (PY—2), ny =rand (ny,sizeai (P)—1).
BB PP SR PP, B
by Oy oy <lislsizeaf (P)—1 Py oS sy,
?Kz{p,_ i, COPT L oicn, i sizeaf (P —1

(3) B # (inoculation). iB ¥ PPD.: P, W EH B B HRE XU PORUGF X RE & D), HHT

BREERELM P, LT L LR,

b= b 23S,—DV, (01,
HEon=sizeaf (D) I SHXAES D, ={(D Doy . DD ={Vi581,804. . 180 )V, BXE D, HimBEXR,
SEXBD 5RCHMHEXERE.

WL 3 FRAe, AP AT LA EEARPLANEIRECREMAPIXHBIADH
1 t& E-Profile.
1. 4.3 AHEHE # (dictionary manager)
AHEBRBEEERE - M ENRBER R A RS EIE L, FBERSK E-Profile fE #F 5 B E-Profile £
Wiy T A B R R A A RS B A B TR
1.4.4 #4547 8 (document parser)
XHEATRARAECTFAREEGEOMNEANIEXEEBRAETRRLAENE N, XA B AREAR
mCEBRE T, ELE PHEE WLHHERT:
Wa=Tuxlog (N+0.5) /m) /log{ N+1. 0},
TaRXH FREE T O BRE g (N/mORINGXHEA T L A B XRER; N BUINGCHRET
THEMNEH n BUIGXAESPEIM T, MUY,
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1. 4.5 b5 88 (classifier)

i e, E-Profile 4% 8% - B-Profile # 5 XA # 47 LB, B8 — A U3 VR MBS A B B AR
L BB # B-Profile % P—={p1spss. ..o 41 XM B Y D=[d)sdsr. .. T EH ¢ RS S A HHEAL
T RPN ET AT EANE.EMNEUETLEL T ARTE.

FAXEmBEY O MXEENMBEEAKAE"SP  REEITEEUEE.

5= g;pd // ZP Ed‘

B FE— E-Profile B 3LH n 4 B- Prohle.%ﬁAXﬂ.‘cﬁIﬁ d, #H%ﬁl!ﬁ n MHUEARHEMER R S=
(5158250 -, +8. 7B} ,E-Profile # # 4~ B-Profile #1545 B (crediV M B — T EEEHE C=[C,1Corn..
CI . XEHRAHUERR S =C"S, M F— B D= (DD DL BRENMUE.S TUEAF4
B-Profile i 3084 3 FF o 45 48 B 82 JR{LLEE , 57T 48 BH X B-Profile #9308 4.

1.4 6 HMPRES5S R (representation/feedback)

HEEHIEERBREMHUEAFERASHE, AR NAWE RGN SHA AT RMALERE
BYRT N DXL N BT B PR PR B i SRR B A TR ok 5 R
1. 4.7 #46# H 8% (evolving controller)

(1) B ¥ M

B-Profile 5 Fl # Rl (reinforcement) B M7 3.

N

p';=p;+rX§{S;,——§}V,— (0<Ce<1, 0L<1),

HH S %+ B-Profile M, iFH,V, BRI NHBARALERMOARENH Y, B2 T8
BHRFHHK. GBS ER G4 BProfile TEREREREMB W EGRELEERELE~KDHB . ATTEH
328 i R A H

% 3l i 72 7E £ 4 B-Profile B, B AT BB B — A R-Profile NG M E BB A0 28R 808 B B0 & & 1%
Pl Amalthaea ZHEP B EKEFZE IR B AT AERRESE. L TN FETUKRIBEET, FTHY B-
Profile A RISFMFE I &, % T 21 0 4.

(2) £fEFmg

i H B-Profile M{EEFEHIMBA Y 1/nn £ E-Profile & B-Profile 8 %. B8, EE2 S, g
B-Profile R FHFAMM L. E#TARNHBARMARG . CNMELEREYN. EFMWERENR ML EY
BEABAPFRRERIEHPrFE P fEERE NEASHET RN B AR ERE SEE TN -

HAMAE TR, 2%
=/ E(s,,~D)

( J3 z(s.-,-—o,v]
HRAFE B-Profile BHFEEEEEUE ﬁf‘)‘ﬁf"ﬁ:ﬁﬁ*ﬁ?‘@][o 11E 8.
f=C ,‘/n;n]ax(cri).

=C,+

(3) Mk R
APRAMEBRELY - SR . FRELS R TREETEN. FERE S ERE LR credit)BHH
B B-Profile EREE, RRBER AFRNEH B-Profile 1 AR BEERNES. BEATRERABAEY
B-Profile /5 . 3 WE MER AR &8 B-Profile, BRET]. S B MR ERE MBS HE O,
C'=CXt(Fox—F,+N) 0<z<1,
B C RAGEH  Frn B % BT E-Profile KF A B-Profile 518 Bl it 5t £ R MW B4 F, & i% proiile BE K|
WHGN B— R BEA AP RS- R BB M T REKESBH. AL A NBEEERETUTH
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B BN 2 & OB AN AR 4 LSR5 B0 A0 1) B9 45 {E BE 9 B-Profile iR R AR B FR"HEFME.
2 XTWHER

2.1 HENSSTHER
LR A AEEEAE 500 HTML 8. /) 10 R A M & S HRMAE 10 HHP L3 500 D XEHTA
THE ST XS I0MIETREOALEEEN (S5 . Sol . FHERENEREER LN EEMESL

# (normalized precision and recall),

REL REL REL
> logRANK,— > logi ZRANK 2

Precisionnm—1— =1 =1 , REcall —= & -1 §
wm T log(NT7(N=REL)} RELI) REL (N "WEL)

AR NRAIEEGPHLEBE REL Ta 52 081 B2
BEHRARAESLNIHESRANERERFRBEMAX, EERXERHRVRFBH A A CHEL B
36 000 R L (D W B AR B AL
SRR REERE LA A WRERN W RS R TR TR ERF M REL R
308 2 S P B T EOW e R A FE 2 T B JE 7 T A 1 RE.
RTHARASELERSVGERFZEMOXR.INEIATRYFEHEE DU RHENR AR SR Z A%
. &ﬂ?ﬁ%‘“%} Dyt = {Day Dprve oo o Daya RO B IR R B BRI SE AN B0 0 (5o Sitrs oo 1 Sman)
(870 S wa1oe v o 08 ) B DiSfF R

fof=J/( %(S;VS'.)B} fa.

Diff i AR A REREFBR ERMNOTLF AW ARBLIEERSIHKFHXERK Bk,
Diff # st
2.2 MRZRIH

SEBX 3 Bl BE A AT IR

(1) # R 525 81 E-Profile & 4 4~ B-Profile,. 8 3B 20 T XM R BB AT N HEK . BRES
W - B-Prolile.

(2) G¥IPHERTER §1 L-Profile 8% 11 B-Profile, R4 3, R k.

(3) LMW R TpESE. 8 E-Profile TR & 1 4 B-Profile, 7% 3 , F ik,

Sl BB s R S SRR P R OC R T RE AT A R R P AR SO W T R HE SR R
2.3 XRER
2.3.1 ¥ARFSIERE

MEzABESHUFH #hAGELESEIN IR REREFELITHER S MENLR
HERBE TERMERRNEAA FTHESTHEATI L BB FAXFEIRBNIMAES . I LHER
B EMN OREFMS . ALAFAIBERNHERARKEEN WE LAk, Kt b AA AT S

B HERNUUARAEFRREEL. Y8 . HAENR S AB KRB ERNA - FNITHZ—.

1 — Evdlving fllterfj

0.8 — Learning basic [ilted® &
— - No learning basic filter D

Norl_-n.?.liz% 0.6 r—/\/___i_
precision 0.4 | e e DOt e st i,
0,2 @HFEIEAR A,
0 I L ! ! ] L L ! L | SERFEIEETRR,
50 100 150 200 250 300 350 400 450 5co DLW
Number of training documents 2 #

Fig. 2 Comparison of the precision of three filters
B2 sRdEELEEENLE

R
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! Evelving filier®
081 T Ling e e
.\Iorngized 0.6 i ---- No learning basic ﬁlter®

o4 L e T T vy
¢.2 CHEIERTEE,

] 1 I 1 1 L L I 1 ) BEEIEFIULESR.

50 100 150 200 250 300 350 400 450 500 CEMILEREE,

Number of training documerts® S

Fig. 3 Comparison of the recall of three filters
E3 3#iRSAELBH L

2.3.2 H5ill%XxFEXH

A4 BRI EBESISGRFEEX S TEXARF TAEEEENE N —HBEERAR KA
WA BEGEL. HNE N E-Profile £ 381 & £ B-Profile, i Bl & 1%, B4~ E-Profile & 5 X H WM&
Bhfg Bk R AT RO, BT R R,

— Fvolving fi]ter® .
learning basic filted®
-~ No learning basic filter
DA AR,
DaEIHAGWE,

-~ _\
| | 1 | 1 I L ! ] ) @EFEIEEMEAE,
50 100 15C 200 250 300 350 400 450 500 @il 4R3CE .

Number of training documents®
Fig, 4 Comparison of three filters® diff value (diff 1s the difference
between filtering results caused by different training sequences)
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Evolving Information Filtering Method
TIAN Fan-jiang LI Cong-rong WANG Ding-xing

(Department of Computer Science and Technology Tsinghua University Beijing 100084)

Abstract Evolving information filtering method presented in this paper describes user’s information needs
from multi-aspects simultaneously, and improves system filtering performance through a process like natural se-
lection. Inspired by object-oriented programming language, this method also introduces concepts such as inherit
and classtree, which make filtering systems easy to use., This method can shorten training time, improve filter-
ing precision, and reduce the relevance between filtering results and training sequence.

Key words Information filtering, information processing.
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