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A Modified Weight Function in Latent Semantic Analysis
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Abstract : Since the first paper about Latent Semantic Analysis (LSA) was published, LSA has been applied to many fields,
such as information retrieval, text classification, automatic question answering, etc. . One important factor that affects the
quality of LSA is the weighting scheme to the term — document matrix. In this paper, we first summarize the traditional and
well — studied methods of weighting, including local weighting and global weighting. We then point out some inadequacy of
original methods, modify these methods, and present the concept of global weighting of document. In the last part of this pa-
per, we construct an experiment to compare the results of LSA with different types of weighting, in which we present a new
measure o evaluate the result of LSA. We call this new measure self - indexing matrix. The result of the experiment con-
firms that the modified method of weighting can improve the efficiency of retrieval.

Key words: computer application; Chinese information processing; latent semantic analysis; weight; global document

weight; self - indexing matrix

1 518 |
ETHSHEBRR(R) BRI ER R BRE , BAEE L5 T (Latent Semantic Analysis) i

EXH—HETHESRINRERER, BEBXMHSHAETHSHEREAHLERY

RHEETFT  FEANSSHD THEEMTREMRR, £ BEFIHMTCLREATL
AL BB, ZEE N EERX H BT GEE TR LR, ER BN — LR, A

WA E 2004 -10-10 EMHEKI:2005-05-10
EEEHN NEE0977—),. B . BEHRLE . TERRERBERER . XEF%.
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BN EREFH LSRR,

BEBXOHETRIHE - TMRE:ABHRERE A XHPURF N E L RER— B
EFFXHARZELHEIN, MR FAERMHBEE N EMEREMA, WRMIEXMHBEE XS
MR O , B L i 5 8 2 [ B8 6 R, 3R LA BR 1A IE B ok 10 B R MR R RS O F RO Bl B
MERTENMZE. LSA HH & F 144 ## (Singular Value Decomposition ) 2 ¥, ) ¥ #% ;& ( Latent
Concept) R I AT HEERR MAHREANETREARKENBRRE VR, RIYSHAYE
FREXXCEA“ABE" PN BRYT - MHZH R BRE, XRKENEBM % T University
of Memphis i AutoTutor'" FF % FI BA I FH LSA B F7 3R F 6 SCRS 4 B , 36 % B B e S0 e A A A,
HE RN FREFETHIE 0 MR BREE N — 8, RAITHE BB
R R E A KIS R P HEERT 10 AR P AT — 308 XS B
BEE - ZBAEFNEGE~ LR, TAENEGEETEEE "X X REFAEE“H
B —i8 , HRNEIR B MR BN A BLSR , B bt “ e R R RE” B A 6 SO, TT W e
BUASTERERETEHRE.

WEBXAWHERTER, X F—M mx n #8535 ORI B (term — document matrix) , B
BRI IINTR,RRE | MAEES NP HARE  BETRAEASIBEE, X TH
fRJ X=TSD", B THID NERIER,S ANAERE, NHAKXETERN X WTRE, BX
HHAB/NEX AL LHF, THD P EBRKRKMEE I TFRE 4RI ESFRAER
ARFRAR. REREBTHD YR KM MBS PHIHTK M FRME, 2588 1.0, W
Se Xy =T.S:Dx RIFSERFEX BN AU THRDRE L EHBREM, ERIBEKN
B RES R, 1.5 DS, ¥PHiTRERESFIRF BN XEHEE, FEZ R
XBEZEMEXERD AR EEBZEMRZERER, T8 Bk A5 &K E K% R
FABEBRZE  BEEXSRERINEMNBESEHNER, T.5, PRE M RBRRELE
BUERKE, SXXCUEEHFLHEPHEF, X £ M RBE AN S BT R b NEES,
LSA AR R, FAEMXMEBES LHBREENENHRBRRYY ., ENARE,# 4
HEEIHKAFE R, BN TEERBXEAR d=dT.S,.

EZRERT BEBXAWHEEEMNABERE X #TTFREIR®, VT REENEE
FCSHENSRARMNAREE , FEEX—MNESE W(i,j), X HIRERF X F7mi
i B TNBERNERE X RN X #TERESMMMRUENEE, MEZEHRE
(VSM) FEMIR ST EABREHE LY EBEBX S, NEHEBRAEE
HERE, BEEXMNPRETE N EREARTRESHER BEEKEEZR T HEE
XSmRS REEEARRE EMARRZALA . VSM & & F§iEiEFF= R %EE, ¥ 308
BERFCEHAEERZSEAFH—NEISAPABRAEEFAMNEE BEEXS
i) o G 2 BE BA R X 3 BN “ W HE & (Latent Concept) , Wi M BB EERENES N E
B FHERE, XHMaBRREFASMNIAEREZM, LSAEN SVD % VSM W= EfE T 3
BHRAERTHHESEE, MAEEXREAR FHBEER L FHERMNIEXXR, ERER
NP E N E, AR —FERHANERH, SESEEXERNEERER L ERNE
N, HIE IR XA HSERE, FTHREAT ISANREHEFERERF R
M. EXERA TEMHER F,PRE TR BT TEERY B, LA AN ETR
T BB R AT B
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2 BEEBUSHFNETHEAZNARREY R

G A T B O B — RO DU 4R M D4 43 B X, — BB 4 FR b R R AUE (GEHE LW
(i,7), ARIBRIAE i 73087 PIAM of, (58; —BAKRNABLRNEGEE 6wr(i)),id
BRI ERY T AR BEE SO P R BB SORE LB I R R A, [SA WEEML
SRR RBGE LM, DB ABENEN LR, AMERKNREZ MBS E X%
A EASMISANNREENELLRMMAE, AN ERE—RTUATRES:

W(i,j)=LW(i,j)* GWT(i) (1)

s e A% R A E A 2R AUE , T 2 0% SCRS7E X B A4 3AlE B A9 TRkt
REFHR. HORESE U7 ES R R MR H RN RSB ENEEH,
[SA EXTHBELRANER ARNEMERETRNERKMAEANE XX, R E
WIEIE LS EMEARETFNT Mk RRELFEELE B RN, o BaE Y
VB 6 ] 45 0 060 7 24 BB K , I BSR40 RSB AR A0 5 B RO SCRY , SRV B 2 1A R A
B0 5, R — RS RIS AR

FELRIE GWT()ERTHER X B RNAL, RITBEX—HXHLANE
CWD (), FAASERAMERE X HafEAME4, HENEARTUT BY.

W(i,j):LW(i,j)*GWT(i)*GWD(j) (2)
GWD(j) HARQ)EXHWNEIEESWHE 1 iR,
BELEMNES XML, T X45ieR
oWTG) B BEXFHESHS, i EHE X FHLETEL
LWG, ) FIXHEAEE XA MM EH. XEEE UL %GR
KRS

of,—— A5 § 2E3CRY P BLAIRA
X df——SCRE o IS § B SOR AN
of —EBACHE TS i B3t IR

B B RO sef = 2 &fio
2.1 BEMNERXAZE
JHEALE (Local Weight) BFE B EE XM WEEH , BRENRRERAEE
FRENENE X
LW, (i,j) = tf; (3)
FEXHEXLT, ARE I FHE—BREIEFHNERI SRS, ijﬁ%li&?ﬁm%
i 5 I EE S X2 (A R, BT A BBUIA 3 B o U D R R AL E Y E X o |
LW,(i,j) = log, (¢f; + 1) (4)
AR ()PP 2, RIBEENBREE, ETTERNI MR, REREXHBF
B B, AT A3 BUR R A3 UK -
2.2 HELRANERXAZE
7B £ B AL E (Global Weight of Term) B R — A BB N IHEFNEES, EE—F
BEIRETE - AEEXNMAR AN FFHEACHEERE, AE2RNE-REY
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gt m B ERS,

MEAERABLRANEEBIMEE X PHEH BAEER GWT, =1,

] 8 2 ) 82 &Y o 5 FH B89 IDF(Inverse Document Frequency , B HE SR8 ) 5 B E B ZE18 LA 4T
PREZEER, EREXImT:

GWT,(i) = 1052# (5)

ERBWH, i (entropy, HX))BFHR X FAAEHNER(LELFHARER), HEAKR
HXMEHRENE T EREREAEINEEXFTEY . £45% H(X 1 Y)FRREE Y H
L5 X MEENFEYAHEE, BIAI LA H(doc | term, ) 7R term, HWE WIS, SCRY£E
X ZER doc MAFENRBENE, FHEGRER I(X;V)=H(Y)-H(XIY)ER Y#H
Efa,RT X HEROAHEE, B RATT LU H(doc) - H(doc | term, ) B 1R, term; ZHaE BB
Ja , XRE PR CHERTHARTEN, B term, Rt doc AT BHFERLE, —BIAN, K —iF
BRELSIHENFE SRR, BB © X B4 B /E A BE, Bt TR 2 RIER Y
BE, AERMNATUAE-AENNEXHENTFHEFRREEEXXNMRAENLRHNE,
XEMEDL, EFELRNENT :

. H(doc) — H(doc | term,) H(doc | term;)
CWT, (i) = H(doc) =l - o) (6)
BHEEREPREHNEN, HTRITE H(doc! term, ) :
H(doc! term,) = - 24 p(j1i)logy p(jl )

Hep Pl REFMENE i BRI WERT, XB j R HME, THTRHR:
pi1i =%

AR(6)H H(doc) B—THE, BFEAEXRR: H(doc | term;) < H(doc) <logno H
F H(doo ) HERER, BE NG XRHE P XK E REHSE, H(doo) WEIE R #IE
logzn,ﬁlfhﬂiﬁﬁﬁfui&gﬁ
20U ll:))gzligzp(J I i) -

ABELRNERT MBEIECSHERBOER S, N XERBRNITEOTEEER.
EXx @ H RS SVD WX d = dT.S, HERBEBER. HELXTIARELR
E, SR BENITEN R CAEXTR, Al ERXKER d=dW. 1.5, . HP W £
Xt A AE RS, X 28 4 IR ST & MBI 2 RHILE .
2.3 XHELR/PEENFE

IHEIE X REHEESHRAIRERNEXCRX MK, MiAENEXSERHIAX
B EEBHEE, MR- XTI EEFE BASMABIXIMIXHHEFLR
RERDHR , E— I XN EELBEERE BABNMAENENERFRREERLEL,
EESRHIEMNEEXFED, —BERAEERTHIEER T CHZAEXRXRAREERHOR
W, T2 T R ZER S RIEZ B X AR TR, TS A B ERTREENRE RS
ZEMIENER, I THREBRHELKFAEESFRENCH, B EEXERERRNYH
R, XERIMBH XML RNENES, ARICRUHERERNAR,

GWT3(l) =14+
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MBAZEXHLRNEEENNEE LFOER,IBAEER 6WD, () = 1,

IS0 B3R F IO 51AE BB R NHE, RATT LIS L1752 B E I fE Xk,
RAPHERERNERE AR L RNENE LT %, H(term) - H(term | doc; ) T L)
B doc, RBEHIE, KB FRRENR T HARGE, B doc, RS term TRHISE

Bo HA H(term | doc;) B X R WHSE AR T W TAHE S AF 4075 4, 5308 354 SORY X 04 B 7038 Aoy -

EREHTR. BRBRMNTURATREXXHLBHNE

H(term) — H(term | doc; ) , H(term | doc;)
Hterm) = HCerm) (8)

GWD,(j) =
H
H(term) = - >3 P(term;) * log, P(term;) = — Zml} %* log, ;%
H(term | doc,) = - 37 p(i | j) *log P(i | j)
pGIRFMAIH j MR BB T, “HiE ¢ HB" R HHE BT .

p(ilj)=(%il_"

7

3 FRANEHNESENTRSH

ATHBREMNEEX AT HESIMBEELSHENKS, RIISIIRA LY,
GWT, x GWD, (A% B E) LW, » GWT, x GWD, LW, * GWT, » GWD, .LW, * GWT, x GWD, .
LW, x GWT, x GWD, ALFMNE & X 7 8 , 4k M TEIE X2,

TRPEIIRAGF PR BB Y SR (2899 X #Y, 7 8 3467 MR R
BHE, SRR LFHNESE L ERAENBER LS,

ATEEBERELZEARS  XERMNBHE—MHIHABREETE, XMARERE
RS FHAEBRRANXHAMXERE"  TERZ BB AMXEERMBHERE(BEY Sin
(doc;, doc;) = Sim(doc;, doc;)) ,(HRTE IR REP , MEH doc, EHH AT IR R I doc; , HF
BB doc, (ERHBA— BT LIRRE doc, , XBIRF doc, 5HM XML E, X
EXXHARRERE #E NV M XHARXHE  HPE8 04N E8, RS XHEPHE
—EB T3 doc, (EHBA LB E XS XHEPFRE N X HEEE]S,, S,,
A, Sul , Nx NI X BRREERB i 1T T 4 doc, (EHNWASE, B N MEXLEHHE
JP{R,,Ros A, R (REMR S;FEL S, S A, S | FHI/NBIKEEFFHFS), TURE—HB
B, EEPHELUTHTEEY 0, MEANEEFLT R REN LB HEEEFTHTE X
B2 BAREREFEPHIESTRN ST AR LR UM, bR 4 R ERES R
2] IHNEENTRAESMBRFIBEEE FNHEREHFITHE, AT LA HEEE XS ERK

WEEXTE | RESE | FHEER | K. XEEEL P TRNER L EYEYy
LW, * GWT, xGWD, | 155 2.37% | BIEXHEPHBRRE LR FEERE MBS
t;gggg ‘3*; ;‘2"3’::" ENT LN VIER U YIESRER TN P
W owirown B | aea | HOAMET E-SXRPEMNERE LT HIEX
LW, % GWT, » GWD,| 33 Bon | ZAERARRERE. WRANE-KERKNE

B F—FEB TR A, ER—FE
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THXERRE, FREBAZEET RS BATUHEEREE, R 1 PFHAMHNE
EXTHFIERE URBEIDBERERENEN,

HMERLEREXN . OFRANENEN 1
MERAERNEGE—F)BRER
R ; QIFIE 2/ BUE K PP E L %

HOMREE X FERT IDFRLEFE; gos =
QRAEERHMNEYT RER WA 8 ——222
N ——221

XHEERNER BRYENEITRE.
ATETFTEEMOLLE LRILFR 2

BEHRETEMREREE B 25HT 4 0

BIEF i LW, x GWT, * GWD, . LW, * o 02 04 06 0.8 1

recall
GWT, x CWD, LW, x CWIL ™ OWDL LW e S W30 S 2 2 A 2
R 2 4 X XZh i oz 4
* GWT, * GWD, iX 4 FiUEE L& B

EENZREIH RAANERERZNELEXLRE,
4 B4

FXEEMEEE LT NETAENERETEET B MENRNENEIT & XHETT
PR B/EXHLBHNERES . F2XEERESCAELRHERG T EMMA, #H T —F3XH
LRNENEXTE, MY REHNETHE T ESHAE BB EHETHLR, @3 XHARR
BN, ERMAXELRNER BEEXZRAMARMEABRE, H8, AHLHI
EHEXREARPRIHHFENTE, NAELSMHEL T ®E, XIERRM#E—FTRBT A,
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