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Automatic Classification of Text Documents by Using Latent Semantic Indexing
Student: Juo-Wen Wang Advisor: Dr. Duen-Ren Liu

Institute of Information Management, College of Management

National Chiao Tung University
ABSTRACT

Search and browse are both important tasks in information retrieval. Search provides a
way to find information rapidly, but relying on words makes it hard to deal with the problems
of synonym and polysemy. Besides, users sometimes cannot provide suitable query and
cannot find the information they really need. To provide good information services, the
service of browse through good classification mechanism as well as information search are

very important.

There are two steps in classifying documents. The first is to present documents in
suitable mathematical forms. The second is to classify documents automatically by using
suitable classification algorithms. Classification is:a task of conceptualization. Presenting
documents in conventional vector:-space model cannot-avoid relying on words explicitly.
Latent semantic indexing (LSI) is developed to-find the semantic concept of document, which

may be suitable for the classification of documents:.

This thesis is intended to study the feasibility and effect of the classification of text
documents by using LSI as the presentation of documents, and using both centroid vector and
k-NN as the classification algorithms. The results are compared to those of the vector space

model.

This study deals with the problem of one-category classification. The results show that
automatic classification of text documents by using LSI along with suitable classification
algorithms is feasible. But the accuracy of classification by using LSI is not as good as by
using vector space model. The effect of applying LSI on multi-category classification and the

effect of combining LSI with other classification algorithms need further studies.

Keywords: automatic classification, information retrieval, latent semantic indexing,

vector space model
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P FaE P (A mf OAVE AL li[pjﬁli“ ??H R fFF’?EIJﬁEJ‘*%?ﬁJ T
A R FHTIEISR RS (- FE R R v Ty
FTJ%J KR ?Vﬁyﬁfci"nf_}r F‘E B {™2E T o r= Hfﬁléﬁﬁfﬁﬁlﬁf’?}?ﬁ » Salton {71 {A~§<
[P e e, L7 B A E8 (Cornell University) FHSEH 1~ 2iE, SMART (v 5k [4, 5] -
(Y (AR -

'ﬂHJE' HIp P> P (TR SRS b i P b s ] [
R I1F (index term) - kMRS PR A TPk - 15T R o
F'J@;u}i

o BRI O PR - KGR P (FHIpVE ol o~ 4ET] rank order
#5  rank order ¥ » A A EIRIE S o 1 Zipf EH (Zipfs law) [17] 0 - %I [FH
o I,ﬁj’ FEFpvE fIE (2] rank order) ==t 7}]?271’ (e pusise (term frequency,
tf) Jp}ﬁfﬁ« [ IR R~ ﬁfj'g\%, PR T R s

frequency x rank = constant (2-1)

HIiERLE s - I FETE- (Y ngFIILI'ﬁ'EIfJ%ﬁ§%<£§ﬁ' » H rank order &[> Eifol {1
Y g RS (S F IR ISR o 1 P R B (O R
e mﬁm SEA L RIS ESEERC T PSR b BRI E ST R b
i) (stop word) FYZ [ (G



Upper Lower

gﬁ[ cut-off cut-off

E:ﬂ

3 PRI
pfj p JH\JLH Iy

—

7

|

Fi s

\*K
(# rank order £E5[l[iu 3 [

Bl 2-2 %513 34E & 2 515 rank order RE 2 R M) o

FUATI== Z3ge > Luhn HEH 07— (s sk |55 Elpui‘g“j« F" NEE F &= [iS]
FifeI® [18] » Yip 2-2 B > A pu ks, rank order [4ZHEH1 &{HTJ[’ o I}
ff'*ﬁ}lHﬁ' Ao TR ?F, PN (stopword):, Ef #""? jfw«snﬂ VR

AT (S TR D OO St (B sy Hﬁgwq o P
S TS s % ﬁ (%= (upper cut-off and Iower cut-off) > F},’H'[SE»*E} i
JWL'*E.’J[S L.Jfﬁ’gﬂﬁu a0 IERL R [ e e d [F R |fFF‘frFIﬁLs~;E'"‘JHJ?%4—H ik
(resolving power) i;mﬁj il ﬂ?,s:j—?gp U, j&[uh%pJanF[tq E:,E (AT AR 1

= B RCR I E - DY FIpVERVE I o B Rk [ T I’fFHIEfJéFZI
e TR R YN e[RRI TR T AU A EEIEE
K ['fFEf’L%EIfJﬁJﬁ:T\J\ ’ EIQEl@“JﬁﬁT\ﬁ PRI e [RHlp JQIEI@WJ—%{%' = Li/[“
B Eliv@[mzi/ (4= (inverse document frequency, idf) [19] :

idf = I092%+1= log, (n) — log, (fd, )+1 (2-2)

k

HE N R FFOREEE fde 27 R I K 2T 0 G5 RS (0 G D
CEIEESICINE

i 5 PR R [ FRORGE - )R R R i
FAEHHI T 3 FHIPOME I 3] - [ A g R R SR



A > - (SR [@— D3 F i O ) BRI s I e [
AR SRV R HERHEHS R o PFprRd IR kv i 0 iR fico
SREFH TR F k T 0E o0 [ SIS fde (n RS []}A"‘ et |
K) > PRSI k8 (0 plipvi g e
Wy = f '(Ing%k"‘lj (2-3)

Frei= kSR - DY o s > ) B Ry B! (document
vector) WIS G YRV R AL R R IEJ@;I i+
P AR [ T R

d, = (W, W,,...,w, ) (2-4)

?1’ B K RRES > S kS [ o DR 2-3 A o [kl ATk ) Ffﬁlﬁ
JH“T fﬂﬁé HAS — [T 0 H [‘Jﬁ;‘/%ﬂ[%w‘%ﬁ@\;‘/%gﬁw’ Y
E‘/U—TH_ % IEJ[HJE °

PR S PRV [ pIE i o Ry R S (R ASR » ErE Ra
FIJf } HEI Q‘—:ﬁ%’[ﬂ JJE".«ET , é:j-il/ [:{:1_|"——:7FE|%%F[5JJ}“E;EJ > E[J}"F:l [—‘FF[ J#EAB;’{C\» E‘ﬂr@%ﬁ%ﬁ%—d °

Term,
A Dy=(Wyy, Wyp, Wi5)

D,= (W, Wiy, W,5)

> Term2

e D.=(W,,, W, W,.)
Terml 3 31 32 33

Bl 23 wEZRZMMER -



2.3.2 XIFRILLEE

MG E R THIEEF 8 FR5TITRLINERY [ WAL S e S - et
‘j”f'ﬁ"*"ﬁ IR IR PR R SRR B IO < S E )
BRSOk S8 o R P (RO S [5] o SRRHRIL I — 48 P R TR
YR ﬂfﬂi;# [pRLFT R Y I*HWEA#FJEJCONHG*TQWﬂ FF{ I cosine i
ERELP #www% il

S”Vl(di,d.): di .dj _ Zk:(Wik -ij)
] \/;(wik)z \/Zk:(w

'“ﬁg‘ﬁ@'ﬁﬂ » F TR R ST By ORIy - IR 2-4 B S
IO [l A £ 5 » e ) cosine FAHEET » Ry[pl kAR TR EELS + ARyl e it
gh ’ZFE"'J cosine e ] > [ LR LR -

(2-5)

~ ﬁl?‘ﬂEl ﬁ%{{»ﬁf@@%ﬂ/;&‘% £V g TROAE ) BF}:FI 115 T’?F’?EJ ﬁ‘H‘Fﬁ
YIFVRIFOAETTIE o RGAE S AL R RS Y (R O TR

2.33 XK

Salton S'st il il 2 P9 O RULBIRER Y PER RO » Hi717 |4 R %
@*wﬁW%i%’I@“ﬁﬁ@ﬁ?@ﬂﬂW$:Wﬁ%SEm,ﬁﬁwga@ﬁm
Bk - BRI B BT PP P PR WIS Y AR

»
»

\4

Bl 2-4 &~ & F4p 00 R G H o
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FTY S TERLEEY [ [ R RIFOEE S o B ALK I A e (R
EVEAR 7 SREVIpIEL > IR YASR RS S [RIPVRICRD » S0 PR pIRIARITR] > PP £

< {f (pseudo-document) -

Jﬁ/ﬁi 5 [ Ferm i Y (4 i FI }{’1’ HEY [ Ry Iiﬁfl ?Q'L*F[ Sk Ii“f' B T A
I’U@FW?FET Z/['%\'%JL* HAEAT > AT ﬁﬁ’\ AT LEREE pr e Fel FFﬁ'FT;J ’
SRR A 7] Wfrfﬁﬁ SO [ o P Y R T -

2.4 TBAEREEERS |5

0P DI 2 BT L 7 AR SR R R B o 0 TS Jﬁ%‘,ﬁé«.w’
FF’fE']'FE?E[rﬂ”rﬁzﬁlw%&g VIR » SERE AL AL (YT (e Rl
PSR [RIURRG 3AT - [ 285 7 Y A0S E [ (synonymy) ﬂf#f*j’@”f A el
FE g o AR AR T 2 ORI T Gy » =g Ao e [t 2 o =
S Y IR < TERLEY > HEIERY [ MO 7 > R 2 o gﬂrl
& FFHIPVR I, - NI o bR IR CE -

£ 1 R P il fE > Dumais- £ £ L"fi'iiﬁ’?&?ﬁﬁl?{@[ (latent semantic indexing,
LSI) puHik [20] - LSI FIJ %fcfﬂ E 4’*’&?%%!@??% [20-27] > HI ]@%‘\D ]'#EIUF%J%%ETV F'Eifgf
Y N R A P R S L R F[Elﬁ“'“ff?ig%ﬁﬁﬁ—g’ AN PR
Y T O R R [ BRI S I“Tﬁﬂ R ES

24.1 LSI #EAHRY SVD i

LS| fE{p B R8T “CF] < (o3 [T (Bl > SREE R singular
value decomposition (SVD) % [28] }{ﬁ]’—& f;E[H EliEg Y b~ %ffFjpi PN o RFE T 'F
[ YA B3 [ RO 7 e T ﬁn%ﬂrwp &
[prE“fE'ﬂ MBREe) d P i~ t sk [@ o AP R 5L e (R

T = w ot x d E VI X A E‘n}ﬁ} SVD fYEigT - X F' BLfriE (decomposed) 55 =
fﬁ%ﬁﬁﬁiﬁl%@%ﬁ (J1g 2-5 )

X =T,S,D;] (2-6)

11



Rt R [FPOEeT ! o d RLY FRSEEET o m RLET X pY rank [;El 8 m<m|n(t d) -
To = Do (D] #fL Do ﬁu[ijf?,'%ﬁﬁﬁ] Fuﬁﬁ'ﬁfcr* [V (orthogonal) » [ =" RLHT b <
(unit-length columns) » “iERL orthonormal Fifili » 53 AL LS left singular vector Fiffi (tx
m) = right singular vector #fiffi (mxd) S kL{f#35[ = fY (diagonal) #iffi (mx m) - #i£h
singular value Fiffi - So Fl“éji = ‘F,T Flask FRu 3t |;aj o SR [l (AR [ g
P ) 2

GPBUR] So SEUFIFITMMETIFIFS Tl (O RERLEE [ Ao fifl) 2P - FEVET kARSI -
B K SIS - To 2 Do [ORIERY e m 3 DI% Ko o%ss T 22 D [y lssios
i > FHET T~ S = D USRI - BRI X o o PERFT PSR L > F
SRR PO MR B (D 26 )

X ~X=TSD’ (2-7)

It ALK IR d KLY FFODE o m AL X 9 rank

documents
= DT
%) 0
z X T So
o 0
txd txm mxm mxd
B 25 ¥- Brilz— e gEriizis SVD AL
documents
DT
o A _ S
£ X T
g
txd txk k x k kxd

Bl 2-6 %3l —= 2o B L@ IF SVD &2 -

12



m <min(t,d) > k FRL T [ [IF’?&"%ﬁlJﬁFﬁ'ﬁ”ﬁ (number of dimensions) > k <m -
T(txk) = D(kxd D' kL D AU R Fu SARELT-%fY (orthogonal) - [fij &' fLH
it = > “UiliERL orthonormal #ifii - S JL{fsf ey (diagonal) i (k x k) > #5£% singular
value HFIIfl o S UE[ % E BRI STl 0 5 R ST o
AT

2.4.2 LSl [ysfrffiid

FUE t ARV [ RIS SVD SRR s #RYEY left singular vector = right
singular vector fi' 53 I E e [R5 k A4 fE P l— FERGETY 20 o S
S ﬂ%j k ek ] 'E‘I’ELK#‘EH:EIFIJF“ﬁ =" (scaling factor) -

LS| S0 SVD IRIIOE - TR R T k-
YR BRI [ & ﬁlﬁ)’dﬁ”pﬁ-ﬁ” R R R ﬁ]@[}%ﬁiﬁggu@ [ [ By =
%uﬁ NS IR S R L o

243 SR LS| (T SCHFHERE i

IR LS BRI 5 Y (TIPS LA ok 5 A ST
sk [k O - (RO o=t » 1) e [ fors
I« 1) S R -

(1) [k R

REE X F R E'l‘:]adlﬁr’?ﬁé'?ypw FHF s PR X EJT/[J I (row vector) i’
BL ) SR  [R e e | HA RS g X Fll[ﬂ[’ﬁ‘rﬂ[ﬂjﬁiﬁi[ %aﬁp BT RS AR
V%%uﬁwwwﬁ i X L AR AL SR P R [ S

FIFIE 0 T D ORLT-R HIE o i
XXT =TS?TT = (TS)(TS)" (2-8)

iﬁ%ﬁ XXT i (i, j) % (il (cell value) fi'I'Jf1t TS Hiffifusy i F==a7 j JlIfY
IR o RIS > TS SIRYE - T FSE T FIFVER S TR o Ry R N e
FaF R (R ”FE‘F—TJ [ o BIgENZHPURL > [NEL S RL{SfE] (diagonal) il o [

13



= TS ISR T SRR RSR[5 B T Ry R g T S T

IR -

(2) ¥ (Y AR ot

VY AR F'%‘Lﬁ% ‘ialﬁjﬁ'ﬁﬁl‘ﬁm%f%ﬁﬂ‘ ZHIE TR RSEY (F
AUFARL X SR E (column vector) » [y J[ET[J[PJ PRI X R R E O
R iiﬁlﬁ—r‘% /R [iﬁ”ﬁ']'l@ ;&IH Y F,;ﬁgﬁj&w X (SE=s N

IR BV INEE S i‘ﬁﬁ > T R H o O

XX =DS?D" = (DS)(DS)" (2-9)

A XTXOf () A kAT DS HERIEYEY § ISR § IR0 A -
BERLSY 0 DS HIYE - FIF TR IFIPIL 1 PRGIIOL AR R T i
FORFIS « P9I FSRL [NES S KL (diagonal) ik >[I DS #ilf%® D i
e AR [O (F R0 R s S PRI -

(3) HIIFES (Fporet

e [ (A o P B RO i 7 [ e | R =y (0
EMﬂmNWWﬁﬁ‘x IR r AT PRI E PO A > (PR [T AR,
1 FI%%[#/L[' X ST IE:H TR [TV FREER R R AR - HRI ST i
%ﬂﬁﬁéijmwﬁﬁmﬂM* SRS X (L) R RO - S X
FF T-S-D = *%ﬁ[ﬂﬁ*{ﬂ’riﬂ-

X =TsD" =(Ts*?\Ds® | (2-10)

P XSRS (G, J) RSP TSY? HIAYSY i = DSY2 HIIAYSY § 9T

=
FI I -
244 RS

LSI fiofion 38 hLaY S ki » PR oo i ¢ ﬁu@fﬁ&iﬁfu PSR R

P F5EAHRRRY Y FEeeR] o B3 RS0 H S EPU R (query) 2H P fHE
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S UG RIRET R XS X SIS () [P Rt e [T
F”fﬂJE ’ II—L“"?Cf[HJ HIELEERY F (pseudo-document) o ~UHERLEY D [FRURERL RL
:«MHE@@ 5 (AR [ LA S [ AR g -

it @ FEIF O [P P (FERRIOL R » 10 I At e |
E'/Uff’ljﬁ' » JRhEcfEELp - FEAAY S Dy

D, =X!Ts™ (2-11)

'#H'J'iﬁrﬁ—“-’ LSI [l (= (AR )R pOE=ge Vi DS Sl ) &l o 4 - P
P RO I RS SR PO B Dy E S

D,S=X[TS'S=X]T (2-12)

I%ui;\_ﬁ%ﬁé’ﬂ*q;\_ DS Hififl IpJFI] /”H Bifat ﬁl[ﬂ frOREErt, S fE > P |
P DS SRR R T SR < PR D R - g
DR L '*ﬁlrﬁﬁ' Y [ RIS R LT (orthogonal) il » S ()
LI S > [N Dy ST RERRL XMt Slies o [ S SR gy

(i | SRS AR -

245 LS| WREREGES

LS| ﬁﬁiﬁwmﬂ T ORI - S SVD URIETREE B A B
T Ry wmﬁ@ iSRS DA IR s ?EH g;r%ff
IR -

TSI BERTERY ki (RERTRAUAES) INIT AL Ok
PPNV S LSI R AR P BT J;ifﬂ WAk ORIV S - B
PERHRT S SR PRI © [T R SRR ok
£, 100 St BT T SORER [21-26] -

A LSI il ol il B (e [PV - (P RRE R £ Rl s £ 1

(IR - PO B P [T 4 RIS R © [ Rss E TF )

G A ¢ [ o it IE'WHJE' FTRRE PR

15



2.5 HEHMbL X5

2.5.1 vl s REE:

P R PO o P AR S R0 O R e g
T o~ VA S R R Hrﬁuﬁwuﬁ% B F) 53
[q: NG Fljﬁllljﬁff }H;FEII[ @ﬁ F[ SRy H.‘ IR — E[ ) Z/[IH—LAEIHF” V) ['fp‘ﬂ‘f;% E[':JE IEI':J ° IT]'J
PO o AP I o R R Pl - PSRRI I
PR Y5 - WS - ST E'UZ?EHIJ‘BTF%’W%IFT [FIFVEER [3, 5] « [l 2-7 Hr
= AR [#E)F%HJT%T%? AU« [l e EER S IR Rl i i“"iﬁﬁ
L j?‘ﬂ‘flij\ﬂjli[lunq o Effff;% z F’?lem s R = A EW«" 4 > ELFﬁFEQJ’ b g j
UL [WEER

Yo gp F'ﬁ"ﬁzﬁi’ﬁi" I3 REFRU }{éj’ﬁfzﬁﬁ KNP (R & - IE’ F5 LIE
HUE PR e kL o RIRRIAg e TSI AT Rocehio ui@i [6,7] - BIFS
EHTpil= SRR U8 (R B Jok R B IRE] Wl SR e ) FF [ RO [y 2
(centroid vector) » i<t K] 7 i‘;lp S #’?ﬁ;ﬁgﬁﬂgw o BT P 7 E'F S (o)
= BEIF P [ AR R ety SHE SRR PR - PR I
[ RV RRIR] B (IR R [ﬂ BT AN -

SEEHES

x  iFpE ® [k

B 27 > PEEET LR -
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I'EIE' RRBIIEL = e 3 KR E R PRl FOAR T = i = S SR = [
EE o F IR ] l%ﬁi?ﬁtpwuﬁurwm B PR H PR I VRS [
z‘% Jﬂ@xfwﬁ'fp AHRERASY FRRVRERIT R, » IR D P s REEVIREEDSS R
it -
FIP PRRRIEFT 1 [[IBEE 7 P[0T R BESRATHT (E0F ks (LR B E ey
53 TR o = RIFRUN T RO ] SRR R T 3 IR U R g
B SRRl F R SR [:w[ﬂgglrrr’zﬁ;;[fgjpjaa ) TP 4% SRt T
TIRIRIFVF R 0 SRR R PSRRIV - 2!

PYEE - (HEYE e [H BIEPUN T G (2 T iFI SR - K
> T PRI R RS 0 T IR S TR
Y ARG SR PP S R RO g

2.5.2 k-NN 43p¥a1k

G EHR TG B T B R Y (RN KO DT
PR - K-NN (k-nearest neighbor) [FERLELFfI= 72 [8] o k-NN 3 F[[7| QZ‘%‘HUF”%
B35V 0 RS - DRI S A ’*"*ﬁﬁﬁ i kTR [ PG
kDY FFEREEY P AR e e, PSRRI A= FTJ%
TRV E e o 7’31"??/ K D3 FFRRIREHILT | > =R HTEUFE‘IU”‘“ }H?ﬁ'l[l 4 -
REEE > =k kD3 i TR BPA RIS (P s ﬁf%éﬁrJPﬂﬁl'[ﬁ‘i%ffJUFW%é
ety - SBRPRIRSL o0 RT= R -

[fil 2-8 kL k-NN 53 SR ! o 1 A~ B~ C 3= [ [FISTHIFY 2 o 5
ARG 73 REPSARIRRY £ o 535 TR W FIEF 9 K-NIN 3 0 R s
ERFTT 3 LB AT (B < BE R T OmBAT k=1 A - 6 5)
KL (SRS A KEH] - FIREIPEER T k=3 H}-IJ%J I#ﬁfrﬂﬁntﬁw (SR B
RN PR T R (AT TIPS = D3 frel > F - DR A T [ R iR B O
Hll -« 2 ORI AT k= 6 I#ﬁﬂjfﬂﬁﬁz@ﬁw SRS C K - PR
SYREY [FRARITIAO B3 (D S C O MEHIRY Y fFEvElE 2

B e KNN3 S R ORTRS » PRRS U RYR (O sl
S ,ﬂj:ga JHAVECED o BRSO (RO

17



\/

B 2-8 K-NN & 2 e 2 BB °

k-NN 3= e PR P % 55 B TR “ﬁ%@ﬁwﬁ?ﬁg%ﬁﬁh@@
A R 4 T T R S SR 2 R P = 1
BAETAY kD3 RS ) M AR R ,fFJ z':FIHUU@Q@fQ_ ﬁjf"%nl_ﬁufﬂ
%ﬁ' IRV > R E R Pl - [4\[E AT S A R

““WW&IMWFWWﬁ%ﬁWW%M

0] k-NN iiﬁﬁﬁ sk IR E SRR o b JTJE%K‘]‘{/[IIF Eaﬁvﬁ’gl
KT IR S TSR (R PO AP 2T Y K
o W53 3SRl PR AR Py kil [6, 7] - UE ’7"’:4'1 Jra:ﬂ IR - ({2
ﬂ [~k fif o i ZHEEpy ki [29] - o E g ﬁlﬁfﬁ}?& WAEHF ™| cross validation 34y
s ERY K [;Ej [30] - le Jﬂ&“p f' ) @puiﬂwj qr3 4\ 1 % 2L P o K @,44\
Eﬁ » k @pﬁ@[“ﬁjj?}%lpjﬁg\ué%gﬁ N @.{J Eﬂ*] E'IF' “[ﬂtw,ﬁrk[pw Hfﬁf j 5
B I KT PR EA oy o3 R B E s 1o

P KN O R V5! RSO3 (453 BT (A i e sl
RO (SRR PSR A R AR D - KNN3 B,

ﬁ%#wﬁf@ﬁwﬁ 2 R PR (T 2 OB - 9 NN £
égmilj'y} RO PNER T K-NN BRI rﬁyj KRSy (g m - R

EE _}HFﬂmﬂh?%fﬁﬁﬂﬁ T #/“@Wfﬁ' PREBANEY K i i frd
AL FFEOREENEE R - S PR R R R
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2.5.3 HAlsr 3R

B3 AV e [ EREEE NN R GE - B PR 2R ’U‘Jﬁ[’g{ ’? 1PRY5TIE >
Z/Llﬁxmﬂﬁ (decision tree, DTree) ighﬁii [9, 11] ~ ™ B3 55 #7fY Naive Bayes 73 %k
[9, 10] ~ 3™ [[plaE; 55 Hrpvmsdddst [ T A (linear least squares fit, LLSF) [14] ~ &[4
fiRZAEE (neural network, NNet) V53R [12, 13] ~ FLPNHIEE (genetic algorithm)
[15] ~ supporting vector machine [16] =~ 1,F{,\L[_'LJJ Zﬁﬁji & ¢ ﬂjﬂj 5 [’i@%ﬂ{&#" A ZAf!
PRSP - GEUIE TR0 ISR @fflﬁﬁyjtFJi?ﬁljyj?ﬁgJ}kﬁfﬂl‘Ei FEHR
o [5, 6,31, 32] -

Td j"A]Ji';F[F”’jIjI‘* [[ » B ET] % J ’ EJI-I_LLE\[:EJAFELEf* J}KFTELJ}E[JKWL[ ’ %;ﬁ:f@_@%@
5 [%’W/\Fﬂ [[H IE}{; £ T J/fJI”}IU",‘i};E—‘]‘ %f_—j f}Z';FIF[JFF E = {?ﬁf 77 F[ N VIR
FEFHEEI S KA ALY S (flat) EI@EW%#’##%‘ e L et AR
[33-35] -

2.6 SEM LSl FAR5r RIS

N TERER LSI AT USRS TR o ([ T R T
o

Dasigi = * %f, LSI == 5 ot A5 %ﬁ A E oA [36] 0 T
Reuters-22173 [37] ¥ {FevR[& » T H|EE iiglﬁ%“ﬂl:j‘j— T T [REEH]] o PED
Reuters-22173 ¥ (v & Flipva (5 (> 7 = 71{ P g 1= 3| > [NIF= Dasigi 57 * iy
’lfzftﬁ“'j (R[S Bt = 53 Z?F[FIJﬁL If = IHJEVJIZI ﬂﬁglféﬁiﬁﬁﬁﬁ' | Tinformation fusion ; -
SRR £ T IRIPYY R B  PRFIE L PSRBT  [)7 AT PSR
LSI SEH[HSY {55 KEpUFEH o

Zeliknovitz <7 * 5 & LSI == noisy-or 321EINELE S 55 HIpUp [38] 0 (P
FIREE BT PRI TRIEYRE T LSI SRS 5y IR - -2 TR 251
SR LSE SR (53 JEAVESRL o EUFH PRIV (R & o SPRLE ﬁwfg?}fpwl
POPERISE Y YR PRI 00% [5) KL sk  SPRE ) RO E A
SR EYR] sfgmm%@ [ 53 BET L ETE 60% ¢ S8 | DA IR R Y

7 ]
AFIEPR] > G 00T T B R YRR T[] R9ED 40% ] 80% 5 =

—
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FEE 20 FEFEW(IFVAREE FOEIESE (newsgroup) YR FSZWT;FV??Q fY55 Z%I%EHKEIJ%%E
40% || 60% -

ﬁﬂf’ﬁfﬂm’ﬁ# AR HLH ﬁ‘?’ﬁ‘%@ﬁlfJ‘if:% ’ [’J;'P%@ﬁm\fgﬁﬁiﬁﬁﬁﬁ:ﬂ‘}iﬁ LSI 58
PIFSETER[Y [T S Py BT B AV PSR o PP LI e ) B GE |
LS f55 23540 -
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AP R P R (LSY) RS (SRR -
S PR R P FREVRIE VRS SR
PO £ - 1R SR -

3.1 W5/

TR R AR Y FFRVRGEEE TR o R LSI e
AETY PF ORISR o PNEL LSE URL [EGH [ B A R PO =Eaa s NI R e
= T > IR RO o A FARELS] S fFRR 20 Jlﬁﬁa&'ﬂmﬁ
AR A S P A (B ;TE%I ; 71{,&[ Fﬁ [ RSE r?!m/flt;{zpj;j JE &Yy
SYRE > T PR 0 B

?ﬁ@%ﬁﬁkfm%“ﬂﬁM%aﬁﬁwwli R L
PELEURCEITRT o SEETHGH - 1) T T LS 2 (5 [ Bl 2 R P N - 5T
:%éfg_ k-NN % - k-NN ptfgfu%:%: SEPAT PRI T ST R - [ kNN

Jﬁﬁglﬁ—rﬁﬁxﬁ'd’ [ e eR [ IS [ [ 5T AR

3.2 XfF&EF

3.2.1 Inspec X%

BPIRR IO FERRI VR TET Inspec on Disc % & BECRIFUHEIERE] - Inspec on
Disc. g s’ 7 5 FIGRE] 200 TR AR S RAREIEVR] - Pkt n | 1980 & %
1999 =F HAfH Jiﬁg%[ ﬁll}w I”:ﬁﬁ‘ﬁl Ew{vl (Abstracts of Computer Science Selections) - 7
H;IJTI/}{?;]’,[) Inspec ¥ {(FE#5 1V o TP Inspec ¥ ]waH'  HUE) 34281 (3 [FETR] - H )
?}?FT%E'?F%’E P et=t o BT TEE T I > 2T BEE 43 I > B Pl e 53 R
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AT LR Y B o P Inspec Y {F & FU03 REGIAE T RN 3-1 o SR
Y53 5| FLEF%EFIF HIgp&e 3-1 B Yh’ﬁm)'qﬁr:%ﬁégkﬁfﬁf‘ IS 3‘%‘#’# R R
[T~ 53 22| - Sflﬁ[bj JY R R |JHE 5 FIOT EREI (R 5T = [ SR » PRET [E E J,g!ﬁ?ﬁ;d ,
7R AR > PRI R }Hﬂﬂﬂ—%; PRI = I E AR o B
I SRR E T

pdt@?t’ﬁ@ﬁ?‘ﬂ%&’ﬁ{éﬁﬂj LS e el [y ol 2 T [ V55 R sl o R,
ﬁlurwﬁ%gmﬁ%ﬁk R o R EHUF‘J?W SIHRERLFE > PURRE G R
T S0 1) T IR R 2 1T TRIF R -

[AFER > R A1 Inspec (& pIGE L F UV - SEIIPV Y 1 o =00
%ﬁﬁﬂw¢ﬁm#17ﬂ L TR (WEEIF ] LSO (FETE - TP

ﬁ%@ﬁu¢wuﬁ%WWﬁwunw%wwﬁ.@?Lpﬁﬁ
m?i/ (F PRI o A =g L J;fpﬁjﬂil £] 38 [l EHIpV [FREIEL 13827 FmE 38 M
HJ BEE PV [FRCENE 3-2 F

FUFifY Inspec [ WRIH T LLMRMR © S EORR] S EL- AR - B0

[ AT E%"fﬁi?ﬁ@[“ FU\‘ o G SRR - (O PRI ARRE - [

H o IR €8~ ARSI RS SR o PR AR Inspec [

E G N B D I R RV OERiE [J#lw%ff[ TR VST o B

71‘7#@[“’*%%?‘, FFHI5 5 PORFIZISRpRIRRIE | LR PR ¥ == TRy

RAEAN FL o ¥ PFRIEHPRARSY FRHIpuS)- = Y FF’F"—TJEET'W”%‘I o Y F*E‘IJ'“J‘”
AR % -

e

SEINESES IS o
S AT o

B 3-1 &7y #r% 2 2 F4LE Inspecon Disc =4 #1% Hom W -

D4000 D5000 5 Categories

o
JJ
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% 3-1 Inspec 2 i & e S

I

wif

D1000

D1010
D1030
D1040
D1050
D1060
D2000
D2010

D2020
D2030
D2040
D2045
D2050
D2050B
D2050E
D2050F
D2050G
D2060
D2070
D2080
D2090
D2105
D2110
D2115
D2120
D2130
D2140

General & Management aspects of Information Technology (inc. contracts,
planning)

IT consultancy services

IT training requirements

Human aspects of IT (inc. ergonomics, health hazards, home working)
Legal requirements of IT (inc. liability, regulation, taxation)

Security aspects of IT (inc. computer crime)

Applications of Information Technology

Business and professional IT applications (inc. desktop publishing, expert
systems, word processing)

Design and graphics IT applications

Education and training IT applications

Emergency services IT applications

Farming and horticultural IT applications

Financial applications of 1T

IT in accounting

IT in banking (inc:smart cards)

IT in financial markets (inc..commodities, foreign exchange, stock markets)
IT in insurance

Health care applications of IT

Industrial and manufacturing applications of IT (inc. CIM, FMS, MAP)
Information services and database systems in IT

Leisure industry, travel and transport applications of IT

Media-TV, radio, press applications of IT

Personnel applications of IT

Property market and building industry applications of IT

Public administration and law applications of IT (inc. government)

Public utilities” applications of IT (inc. electricity, gas and water suppliers)

Marketing, retailing and distribution applications of IT (inc. EFTPOS, smart
cards)
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% 3-1(4) Inspec = it fehm &E%E 4

ik ]
D3000 General Information Technology systems and equipment
D3010 Copiers and copy boards for business automation
D3020 Furniture and office environment for business automation
D3025 Mailroom systems for business automation
D3030 Microform equipment for business automation
D3035 Monitoring and alarm systems for business automation
D3045 Records management systems for business automation (inc. document
image processing, shredders)
D3050 Video systems for business automation
D3060 Voice equipment, dictation for business automation
D4000 Office automation-communications (inc. general communication industry
topics, telecommunication networks)
D4010 Television systems for office automation
D4020 Electronic mail systems for office automation
D4040 Facsimile systems-for office automation
D4045 Mobile communications systems for office automation (inc. cellular radio
and telephones, radiopaging)
D4060 Teleconferencing systems for office automation
D4070 Telephone systems for office automation
D4080 Telex for office automation
D4090 Viewdata and teletext for office automation (inc. ideotext)
D5000 Office automation — computing (inc. general computing industry topics)
D5010 Computers and work stations for office automation
D5010B  Portable computers for office automation
D5010D  Computer selection guides for office automation
D5010G  Terminals for office automation
D5020 Computer networks and intercomputer communications in office automation
D5030 Printers and other peripherals for office automation
D5040 Supplies, stationery and storage media for office automation
D5050 Word processing equipment for office automation (inc. desktop publishing)
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# 3-2 Inspec = * B #7iE 38 W LG e P o

2L AR AR AR AR AR AR AR AR AR S

D1010 20 | D2050 | 3650 | D2120 161 | D3045 383 | D4070 277
D1030 62 | D2060 489 | D2130 40 | D3050 15 | D5010 | 1429
D1040 174 | D2070 494 | D2140 919 | D3060 75 | D5020 902
D1050 35 | D2080 444 | D3010 273 | D4010 16 | D5030 496
D1060 641 | D2090 149 | D3020 200 | D4020 75 | D5040 190
D2010 670 | D2105 184 | D3025 66 | D4040 262 | D5050 115
D2020 274 | D2110 96 | D3030 255 | D4045 79
D2030 105 | D2115 75 | D3035 144 | D4060 123

REACR AR [ 0 [ 0 ) 304 [ BDORIN Y 12

5 {Y L Hr’“J 81.6 |[ﬂ

7[:?3—7“ (A1 F[[ﬂ“lﬁ“ﬁfﬁ IR puk ’}Iﬁ’ﬂ’ [FBhws A5 7 WY [+ (training documents) =3¢
Y [F (testing documents) - F[[* [F" 5 lﬂ’%"lf‘,iﬂ}ﬂd’ (Fp J’ﬁjf ifFjiFﬁgTii ﬁlﬁfggw%
S SRR AR I3 RER 2 i o PRt i 5 SRR =2 R U i3
RN - AR BRI RV TS, o 4 PR B = ’T“'*TV&ZiglﬁJJF | 80% [ [F
(ﬂ £ 11075 {3 ) [ERRFSHY B RIERTY 20% ¥ iF (FLUF] 2752 pi i) (B8]

P o SMPECpAR U S E R RIS > A PRSI [ R R
Tfﬁ E‘Jﬁ%{ﬁ;r“ > HUBERLEAT T RIPVF SRR 1 0 5T WIS S AR s R
i AU A EE

3.2.2 FIRAIZH

Nk F”;ﬁfiﬁ (E3il] IFi PO BRI S T IR
)RR IR IR AL T IR ES IR FlJ’FPIZ[“HI  HL 1 R
HY T [ o G S R A IF_HH A S T RPURCE > TR »
JHEE AR AL (stem) ok fFJE&’FE‘fﬂ (SES

% Dumais 7 * i AfY LSI FiEFY Al (SHAS LSI 2 Mgl 3 po st
I RL R AT i (I ORT ORI - PR LSI R
o IR YRR« (TR P LSI ARO[ S
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FIJ]%KF]‘ '—k%ﬂ;} FIJ LSI W“ Ffﬁ@ﬁfﬁlgljjf‘gﬁﬂi; .

FRFRPOL T PR LSI B AR B 2 RN B (5 SEAVISR o (AR R B
CIEATUE: Ra IR g IR e Eal Tfiﬂﬂﬁzifﬁ‘ )RR o B R [ | B 2 e

T LSI R R S S U AR R PR (RS
sz -

7_[:?121‘;’@ BIpud f U R AL ML F. Porter BETfY rﬂ"@c’%ﬁ%iﬁjﬂﬁ | (algorithm
for suffix stripping) [39] & “iERL— 4& IR ﬁﬁi@‘?ﬁ’??ﬁaﬁ;pﬁfj Porter ﬂ"?ﬁf«LﬁFﬁ’ﬂijﬁ (Porter’s
stemming algorithm) - 1" 5 Porter S fUs EIFVAH=N— &7, Porter’s stemmer o YIE’P"JI

RAE] PR Y Perl A5 U [40] 0 S (F AR ) -

3.3 WRHEHGEH

3.3.1 LSI #kig

LSI ﬁf#ﬁg’mm,gﬂ SVD EKJTEIE']‘%::EET’ HE R =15 ﬁ%g?gﬁﬁ[%ﬁg%fﬁﬁﬁaﬁ—lﬁ
SVD [y ET e %’ﬁ"t E B SV N BV ] o (SR e
FERY LSE [y > CORRETHER T DA ™ -

PRI  SHSE- BRI LS| AP IR
General Text Parser (GTP) [41] - gfﬁf&ﬁﬂ (A S R SR RSR[5 (Department
of Computer Science, University of Tennessee) fiv Michael W. Berry F5235 * Frijf 58 - HE
BB (L R 2 A o PR Berry ?ﬁ‘*&'ﬁ”fﬁ HEE Al VI
GTP ;%LKIH?E,%FS

GTP (1] Crv A RIS i1 S0 & BEOFIT (parse) Sl IR 1
] ﬁ%ﬁﬁmﬁﬁﬁ] decomposition » GTP L {H " ik [pi| Bl AR B J%UT’TﬁJ <o pr
A I%?zﬂ AU [TV o GTP T P E fil - puiis » Up- Sl | 1 ERETE |
O TRIRG R 047 = BT ) - GTP VI~ s common_words 4% > T
PR CH B > ERLE (stop word) » 12 | [P S FERSHEAL 0 P TR )
PRHE TRV [R5 -

GTP SF [ (T RIFTH] - IRV d R BT 3 L sk
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CPRI e R H T P[iﬁﬁ%i‘:]sjlﬁ I local == global @;H@ﬂ » ELH[1 local fiit
EYZUE tf (term frequency) Iog * binary =7 » global g [f' &L normal
idf - idf2 £ entropy - 5@%&@ local @Qﬁ/ﬁ“ﬁ tf> = "] global MEET i’ﬁlﬂ%f}
rfﬁﬁlqﬁ IR PRI =0 & tf (™5 local AEEYZN 0] idf [®£5 global fBEI™)= -

GTP RV A |G B R i ﬁt&%ﬁg{ﬁ'ﬁﬁ?“ﬁﬁﬂ local » global HEEi7
2 SRR liﬁsdlﬁ@gugﬂ = GTP ANF ) 5 3R [R5 T IpoaE - ey
PRI R R RN SRR

AR EI'U}"’ﬁ~ » GTP '] ;{;]’@gﬁ U ﬁc[f’ljﬁ}}tﬂ (= (normalization) - WEJ[H@‘J’
QIJJW H“FIJW H:[H %‘m%ﬁ’ﬁ‘w@

i GTP S5 (FE 7RI » (™ [T et poanc (filter) - SRy ))&
EFOERE ALY » T GTP s T - @“ AT G S T ANFURCE > R
&9 Porter’s stemmer [=EREET AOSHIRCE 0 BV (& I“F'Jfﬁ['“

GTP T I » B 4 57 i — Bl = i IS OAIE S SVD 5
B PARERY T~ S S DS PRRL SR (A R o (SRR
EPED kPR S IR E HORL R A k ffii singular valties fiUf#i% » = i singular value —
7o HE ke pIgE GTP E%ff i falv2 B2 larv2 > lalv2 PRSPkl T Sl -
larv2 [[[$E D Hifd - IaIv2 IEIJF“{J'?'F‘} T Hlfit U > larv2 HIUIJF’[ VRERY DO
PRIESF &S fIWE (7 (A SV # BV singular values [7&’33 FFJ, E SRR A Vo
&I singular value fY[p Bl B [ =1 SBPEE]SY singular value fyfpfEl TS s
P4 AR binary £ > 7t 7 ek Flfio fEREL double 5 -

PV GTP ﬁf«?ﬁ'tr Sun Solaris 5% - [’ Solaris 2.6 4YfYEak FT
GNU C/C++ —TJF ?F{'J"Eﬂj’* TOERT o

3.3.2 HAthikhffeiRig

ET’L’J'}{%’ FIIF IR (4 Bk & PR e g0 RREECE |35 > DA e fIRe Y 1 50
o IR &jg[;ggé{--[/ B ¢TJIZI°.;]’EBE| |7 SQL E‘HS[% %‘ﬁ'f‘,fﬁ%/{@g%o q&@lﬁfﬁmmfj
SQL E¥#|’§|—?{3ﬁt E4 W%E*ﬁﬁ (open source) [ MySQL [42] » #54 £F 3.1.16 -

FAHETE gfﬁg:c?m Perl £ [43] - Perl :l— ZE =g i ﬁﬁﬁ,ﬁj?ﬁ?, (interpret
script language) » HEJRT #7355 H e C - ﬁiguﬂjjhﬁmzl (AR ﬁgﬁ'{ﬁw& ° 1]
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PHI%ﬁﬁifﬁﬂ%ﬁﬁﬁﬁﬁﬁiﬁ$w§$ﬁ?pr%iﬁjﬂﬂﬁmgiﬁmi’gdﬁﬁéﬁmmf
%J‘TE‘E'}’ [F] o 1=9 Perl F)ErE VBT cliﬁ[ﬁ WU RYR S 3V T (database
interface, DBI) - fi'l') ELEIF = MySQL JT;

FAFEIVIHEY GTP PG ks Sun Solaris U4 » PNIF [ Ei=s GTP udh
i ’ﬁﬁfgj‘i Sun FUESER P& 0 E[H[IRL Ultra 10 Model 300 - ffli™ [V {55 =58 % SunOS
5.6 kL Solaris 6 > CPU £~ 1 299 MHz SUNW UltraSPARC-lii » i fff; 768 MB Ftl
‘]%*IEE' o ZHTEIRRRIY [F 55 KR R Eljfﬂi:j IBM eServer xSeries 205 Fﬂ},
o U £k kL RedHat Linux 9.0 » +=3#f% -~ (kernel) £ 2.4.20-8 4% » CPU £}

~ 7l 2.8 GHz Intel Pentium 4 - Jilfff 1 GB r—ﬁti[ﬂ‘ﬁﬁ‘ °

3.4 bR EEL S FERHIERRT

34.1 XftrEATIESUL

P FRE R T AR 1 LV T Rt o UL S e [
mu'f%ﬂﬁw%} ) Fﬁgﬁu@mﬁ 5 - ﬁdti,ﬁ FrfoR (AT RIECE) T
B SIS PR O T T -

W%%Fﬂwﬁ?wﬁvjwﬁﬂ@ PORLEE A RIREE (R 1) =5 L i
ISR o Bl FTORLG B B TR S0 cosine il (el JF‘”"J"EJ
I T [ Phk@ e =L ““25 T I P BT R R R R e

“Jfis cosine fiff - ?ﬂfﬁe BRI TR @ﬁ fﬂﬁrﬁ/
PFIIRI 5 D41 (normalization) FiE! s BERLET S (2 ([ B! 195 & IS ot

[ =
=% o

(7l uff‘ B 5T KR F[zip]iﬂ FRIF 1 u[ﬂ E[["}H Zip]ij[ F[Hﬁpudx e il JEH[
AR o ARV OFSRE B R RIS £ R R R T U 32
it o T AT [ R ) R ’JE'fFE'JDHJ%ﬁAiT ARIFIRY = = [
KRR AT (oI Rl - BT EDET A0 R 5 RS fﬂ BIA RSP —
FEHE R o bl W ACHT A R Elq{;\l FITR el i f' I B ISR F&rﬁguﬂ DO
il
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v

»
»

Bl 3-2 w22 R ET e LR PP

PR 1S U BIE VR PR IPU o RIE Y = PR B [ B

PV 5 RIRVRYR -

HE o ik g, R O TR s B
Y RER ST T

1=
R T T

—1

ltmhn

SEPI (K [ B 2
RLRTRTHRIRIE 2 J0L FF Rl Al b SR B )
[“puml aﬂﬁ"ﬂ?rﬁﬁuﬂ[u[ﬁﬁ;{”‘ IR o ¢’JI”JU}H%+T

?‘T o

A LSRRG E'@;{f‘”’wm LST (SPRUFRSY RIS SVD i
I‘E“Ez“ui' £ SVD [EREVEEEI Y Rk RENTRITAP [ SRR R
/f%'g * Y IFPIEEE SVD [ERECE R - LSI AnEiH v lfFfFlf*'i_ DS %E[%H[ﬁ Sl
PRI BT L U 2V DS SEIREDEOI RN R - PESRLA B DS 9

{Sﬁml NI %i_—%:gq;&ﬂ‘ urlL IR -
TTulﬁl“ (AR p & FENA Y LSI B o G @ SRR REER FTL R BRI R o S
il ais gt [:“:{%lﬁ’ﬂiﬁu Y PFEE AR P P [ B i?\, T ﬁ;ﬁ‘{%ﬁ;}zﬁg

FUAd N r_f‘YT?W“HI Hi-e e ﬁF 3T T [ AYETE .
ZHE(H] kNN R PERFIREY [ e - (R R (SR puEE s #
HI[E@H“&Q{/ FF[F[JEI EIJFIJ* J ES RN m\%% [—K[I[—-—g*{j,:l_ﬁ]_lﬁ[m_ 7} JE&F’JF[ H‘Tﬂjﬁ
P T i N 17 B S e IR R e E}ﬁ?ﬁfg{’?j—#ﬁl Fur;;ﬁl
Y {FES SVD REFEECER 'JfL7 g ) s m\;FIJ

(ISP LSI I_{'JF;I >
2

M e BRI PR PR 5 IR - 260 SVD R R R
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FRIEPUL BB ¢mu?ﬂf S T (PR

3.4.2 LSI tpllFA LA pE e

(A LSI Fe PSRRI SE R MR (i > 7 o) SENEIREAVRETRE > DR R Y gy
BT PR gl (RS AT P = ”ﬂﬁfﬁ DS SIS o i IRl
B L~ {lﬁi A F ’ﬂ%?ﬂ”ﬁéﬁ\j’ s E,l?ﬁ[m Wk S SE RS 3o GRS ﬁﬁiyﬂjmﬁ} Xiest ?
GREHP A (2-12) MEAS DS IO

D,.S=XL_ TS'S=XLT (3-1)

test test test

_l(\

I‘J H

RS SR T RL T I [ B RS kNN SRR T IRCRI o I DRI
1[/ &<
T

ﬁ&ﬂ/ (3~ SRIPVAET S F*ﬁf{ﬁ&ﬁlrﬁﬂ Jégﬁm‘;ﬁ[

3.4.3 SVD Ry S FufE

it LSI a0 P ORI RO T XSl T SRR
BIP AT HCL A2 SVD s pITOR PRI Ml DS SIS [ SR
THJE'H #i o NI DS S O EEERE S 0 1 R o [PNER S RL{R
orthonormal i » [NIFEKS S AU K ffal AR L2 J)g&ﬁ:” E_H‘E'HI (st fa S
ST F SR T P A UV A - [ PR A U @ = R e
[I7ty (203 el o P 271> DS FEI Sl B o Bkl D SR RIS S
LR R O U [0 BB 1 D SRS AR R OB
STRLP o SVD e frslhl s i (Fpp &l -

PSR LSE ko DS HIEET D OFIN B ES A {5T R R pss
IS IR EE TR o R I R -

AR LRSS ] SIS 1)) DS SIS AL RS £
ML) DewS 28R o SERL XL, T 0720 o (HIPGUAER"RR (FrBEL ) S IR
7+ BRREY RS Do it - SIBIL X[ TS 975 ¢ w%fpwﬁé P

I DS S D S HEID 53 TR O BRSPS XL, T
= X;restTS -+ ip‘jjj Z:F[ EFE/\IEI JE{J/%B
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3.5 HEWLER

3.5.1 EEPEEMIE
PP ARG R

(1) ¥ Ry -
(2) VA [FEHEY
(3) ‘%ng”f\ﬂzilf/ [':F;% =~ LSI EI'U SVD F5Zfl e
(@) FIOREIBIH TS LSH SIS 0 (RS P AT I NN i
F 53 Z‘%Jg”'?\ﬂ&
(5) FIEIFI B K-NN ¥ S HISRIIRY (54 -
© +Jf"ﬂﬁ YIRS T L A S OL
T AP R R BRI SR R -

3.5.2 ARt Bl piT g

w&%ﬁ%ﬁ Inspec < % (S SETRIN i - st 35 5 5
_ ,E{ﬁii , j;[ T;‘ 34281 ﬁﬁ ]—[:[ Egﬁ‘}lﬁ‘[’?‘{/ IfFHIT %A“E[FI TUF[J }~§-ﬁ”|§§ > E[J?H H:FIJ
&~ [ VSRR ~ IS @R £ PR FFAENE ¥ R PR

R (A 3.2 ﬁjﬂ?}‘”{kp SYER > POE L AR - I {0 F ;Hm;qj F SR
By E] 10 sy £ A F”T @ R - % IR 38 ] 13827 B i - Fe
E&%@fmuf’?g AN EIERES zﬁw [ o

3.5.3 ZEHGIFR S FELHIE S

rIEss = E;'Eq(/&;iFI[HJHI 80% [ [ [ERIF Y (F » EFRIERIO 20% ¥ (43
L o P - B EHUE) 11075 (5 0 FIER (R 2752 1 -

PR % & ST R T PR
[F > T HIRE S 5 = AR T PR o PRyl [FERV o) P e Ifﬁj};gu A =
73 33[] B -
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T [RRATA S B 2 B TR AT RS RS
A THE TR AP Pt - G FRARSR ¥ TRl ~ P ERE A T
B LFE 2 HGET % R SR A

3.5.4 RHIMOCIEETT LSI /Y SVD

AR [F i o 5 AT GTP (General Text Parse) i ISR A (32
LSI 9 SVD 52! -

RS GTP [ M) U‘égﬁf{“ﬁﬂ’?{%ﬁg@ common_words i K (i (@
Fed[G) R e d [ pE o IS tf (55 local REETZY - ™ idf (&
£% global @gﬂ%«“ PYJHiRs" Poter’s stemmer | mi’/fﬁfpu@i@g BRI (A
SRR o $0F GTP i > 55 SVD [ [szR! i A POl B k(- 77V 100 -

[MEE 3.4.1 "'iﬁf’?f‘l‘%ﬁ'ﬁw FFIpUE A s 28 AP T e
PR EY SVD R o HiliERLER S RS GTR, 1 ﬁfpﬂu 7 SVD [
AR (FRIEE T b AgE R T2 (sl - Jui=r HERgR2 GTP
AU At o 53 IR PR A N Y singularvalue < left singular vector == right singular
vector = Il i R R -k phicigiforsenlii AT 7 -

YR GTP & [R o P IREITSVD Rl iy (5 IR BT
FEIF R RUA Y PR 50 PR Rt P e Bl 2 'EJiiEFrfﬁﬁw [FIpIE <
P8 P [P B e o R Rl ok i R PEREIRE (Rt F ) I

3.5.5 JriEATHNIRR

FIP I -] LSI 05 [y 1 2 RIS I 1o PRl > el s o B
HER K-NN JFEEE 955 B e

(1) flrofEE

e el IR e ISR e R S R R S Tt RIS 2 RS T
AL FFEVREED - G RRF R R OAL A R e PR PR E T Tl
T 38 [ wlﬁﬁmﬁwlufﬂ EI#97%) 38 fif -
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(2) k-NN X

k-NN 35 o R KNI G D TR ey (R (el o PP 0 e (o
[ o e T SR AR I S S HE I O -

3.5.6 MG/

PP W BRI IR AR > 53 T £ L1 BT ES GeNN B SR o
Sy -

(1) e fp Rl 53 5

SRR PR [p & RO - L1 - 3R H R ) ([F' EIZF
F[ cosine ffr) iR lfFE"ﬂPB[‘ MR o [ E AR gk ly - AT EFEE
RUEPE - [ERE] -

(2) k-NN 5%k

P ol T PGy B R SRR A o B 2R kNN T
RO PRI T RS K-NNCBERLR AT K - AT IR 30 % 10 (=
£ kNN TR kil 29 HERLET - R k @%LE 30 ® 10 - }H?E[J L PP (R E
Z- Eﬁﬁ?”“w [PV [ p R S g EJrEW FORETETR [kl 7Y cosine fifr) -
PR DHHESY B E o R 11075 PRGN R SE I ERT - STV
R 30 % 10 (WA - S1EH= 30 2 10 (HRFHER ORI - B B S0
A2 OB AR TR » S8 5 AR 1P A - o b A e ot
PPE Ry - iR FF%’:E’ZWWKF‘H

3.5.7 rthuba RS R B R NG

P 3.4 QPR RIS o A A R ﬁ“r’iﬁ'l kg 1) DS
fii== D fiﬁﬁﬁlﬁﬁvﬁ AT R RN o PP RIPRS £ SRR
IR T e lif,ft‘fj [P FIupss o3 ARG o 1) SR e [y B (B
STIITRR - = LS }ﬁflﬂjﬁ%%ﬁﬂ{'ﬁ o
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() LSI ] Bl AP £ 1

S GTP EPRURRY (G IERTRY) 2 FrpEhE
1] DS HEVFIR B R AR FEV p E

o P OXG T AR RIS (FAO R
+ %t DS FEIFIPp B S S T R

s 2N i S

(2) LSI E‘?Hm[ﬂ ﬁ@[ﬂ{’ﬁ 2
. #5 GTP Eﬁﬁm 09 (R BEPEfY) PR Ip B S S T SRR
- I') DS Hippusjllp &l =0 (v fFp s e
© ) X T B R B SRR (RO fFp Bl -
- SF DS HIFIAIIIpIE &S T R

(3) LS 1ol P 4 3

7 GTP FAEFRURRY (G BRI S B T & oA ot -
- I') DS Hiffifoslljp) &l eEe ey PRI T )
© I X T P R A R L [y B
+ 5t DS HIFFIPYSfE A SR

(4) LS ikl i 7 4

. #hi7 GTP Eﬁ%ﬁwﬁﬁ@ (G BEBESRE9) < (I T3 T [ riE) -
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