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¥ IRSc PERFORLM Q2etEUMs oN DOCUMENT REPRESENTATIVES.
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X X XX > SINGLE DOCUAMBUT
X|x X x x
5. ea _ ,
x| x x xx| % d{j({‘<i"<'m) 443\&.‘\)

x x XX ndicodes, Ho importan v (K
TEZm n decumint ¢ @ e of fermi (1)

s Indupi‘ﬂ.g can be binan-, or unighler.l.

¥ QUERY PROESSING RETLEVES DOCUMENTS THAT ARE LABVANT
T° THE WwSER RBQUeST.

¥ LELEUANCE OFR DOWMENTS (S DETERMINED B A SIMLATY (MATCHING)
FuncTion.

SERRLH STUMTEGIES

T

RuLL-SedecH CUWSTER-BASEP ZeTRISuAL
(Fs) . Ccer) -

- INEfpiievT (P DB
15 LALGE

o EMUATED BY (MWuSUW

INOBX SCRARCH
CLUSTER : A HOMOIGENOUS GEOUP OF POCUMBMTS THAT ALG MoRE
STRONGLY ASSoC(ATED \WITH ERCH OTHER THAN \WI(TH THOSE N
DIPFERENT G eoups,
CLUSTERING : THE PLOCESS Of PORMING THESE GRours

S




S,(i"jl ENG HY1POTEEIS . @
CLoseol ASSOCLATED DOCUMENTS TEND To #€ RELVALT TO THE
SAME REQuesT !

Cluste. basw psreeunl (Cer)

g

¥ QUERIES FIRST COMPRLED wl'rn THE QUSTERS. O CLUSTER

ecPeesavTAves , C ENTROIDS
¥ DeTAIED @UBRY-BY-DoCUMENT (OMPRRUSION (5 PERRORMED

oMLY WITHIN SelecTED CUISTERS,
¥ (T s POSSIEBLE TO PELANGE THE CLUSTEES (N A MHI(E RALHICAL

STeucruee

¥ CBR FACUITATES BLOWSING L ERSY AUES TO (oMPBTE
DOCUMET INFORMATION.,

% To (Ncespse BreicieNcy of CBR, DO(UWMENT WiTHW A
CLusSTER (A BE STORED (M CLDSE PROoxX/wWTY tTo EAcH
OTHERL WITHIMN A P\SKL WMEDIUM To pmusimité T[o Deudy

¥ M wMoEY (AN BE BUILD TO SEALCH THE CENTEOLDS PASTER.

CqurrzruMG ALEO (THMS

/\

CLASSIPLCATION - T CLASSIFICATION — K

« PRETITIONING TYPE (%) . SINGLE-PASS ACBOLTHMS [+

. OUTRLAPPING “tYPE o (TERATIVE ALGORITHMS

. HERALCHICAL TVPE ., GLAPH THEOLETICAL ALG.
—— —,

TD THE MAVLVER |V Wihcs RUOROING TD THE (LUSTEMNG

DOLUMENTS ALE DISTH BULED METHODO Lo 6Y

CLUSTELS

(%) INDICATES WETHODS useD (N C2m



CONCEPT OF _C'm ®
¥ C3wm Mcour&M fi‘s PARTITION NG THPE.
% CHOOSE A SET OF DECUMENTS AS THE SEEDS AND TO ASSlen
OeoRLy (NOMSEED) DOWMENTS TO THE CWSTERS (MITIATED B
SEED DoUMmENT To Jorm CWSTELRS. r
¥ Cover (oEFFIcenT (CC) 1S THE BASE (oN(EPT of C3M CuusTRUNG,

CC _CoNWEPT SERVES TO

4) IDEMTIFY QELATIOMSHIP AMONG DOCUMENTS OF A DPTRGASE BY UTE OF
A MATRY.

2) PETERMWE THE ¥ OF CWSTEES THAT WILL RESULT (N A DOC. DB.

?) SELECT CLUSTEES SEEDS USING CUSTER SEED POVER

A) FORBM CUSTERS WwITH RESPETS To CM, UsING (oNcEpT (1-3)

*-‘«') commn THE Lewmonstip BERTWEEN (LUSTEUNG B woevine

CC CoMCEPT
o WONHELALLHNUAL CLUSTERANG

. SEED RBASED

. C'M ,THE SEEDS MMST ATTRACT LEUEUALT Dot onTo (TFBLF

e DOCUMBNT LELATIONSHIP OF (VBRAGE AND SIMILAATIES MUST BE
PETERWUNED AN MALTIDIMBNSIOMAL EBPRACE.

» THESE uétnrsousmrr ALE QEPLECTED (N THE C MWATR(X WHOSE
ELEMENT S CoMUEY DocumenT/TERM  (DUPLING.

Definitron : D matewy Represens THE DocumenT pATARASE.

cc matex, ¢, s A DOUMENT-8Y - DocUMENT MATRAY. \N HOSE

ENTQUES , iz (1€4,7 £ m) INDICATE THE PLOBABILTY OF

SEECTING ANY TERM OF o, FRom ol;




C MATLIK |NDICATES THE VEATIONSHIP BETWEEN DOCUMENTS %&se
o A TWO-STAGE PROCABILITY EYPEQUMENT. THE EXPEUMENT
gANDOMLY SELECTS TERMS FLom DOCUMENTS IN TWwo STREES :

4) 2ALOOMLY choosES A TEeM £, OF Dotument dj

2) CHOBSES THE SEWECTED Teem &y FOM DOWMENT djy

TO APPLY THE CC COMCEPT, THE ENTLIES OF ThE D MATRX,
dis (1€igm, ALFLn), MUST SATISPY THE Fouowine (ONDITION

(1) EACH DOCUMENT YMUST HAVE AT (RAST ONE TELM
(2) e TERM MUST APPEAE AT (EAST IN ONE DOCUMENT.

C‘ij., ONE MUAST FIRST SELECT AN ALR\TLRALY TELM O'Fdi, sy, €y,
AND USE THIS TEEM TO Tey To SEWCT DoGUMENT d; Feom
THS TERM | THAT IS, TO CHECK (F dj CONTAINS & . THELE!S

A TWO-STAGE EWEMBNTS, EAcH QOW Of THE C MATUY

SUMWMARIZES THE LESULTS OF THHS TWO-STAGE EWERIMENT.
2 A:guwzs defed%vc] Bi= § the idem come fom?
Ba=JHh Hem camafrom 23 8= {#h. e came from 3
Q= Suppese that one em is chroesen from Hre steckgile and

found te be defective. What 1s e preteakility that it
was produ cee dn -(a.c:‘u-\’ 1 ?

p(g ’A)_ F(HIB‘)P(&') =132,k
i p(A(B3) P(83)

J‘sl




FILST STRGE

N i i e

S INPICATE THE BUENT OF SE(ECTING t Feom d-i
SEL_QND STAGE

R s

th INP\CATE THE EUENT OF SELECTING dj Feom ¢

n ! -
51-\,_---4‘-{&_)( \\Zﬂ d‘\;, ? Sjk: d‘ik'x [*\Zldh:.]

4,

. To 9EAcy Feom d; To dj, THELE PLE N PeSSIBLE WS,

o (HOOSE ONE ©F THEM, tt IS THE (NTELMENATE STOP.

o IN OROEE To gefcH Dj WE Musy FolLow s.'“_.

o THE f&oemitm OF QREACNG dj From d; via ¢, BEOMES

|hx S

. Gij (THE !ﬂommmy Of SELECTING ATEEM of d; Feom cl:,) is
EQUAL TD Sum OF THE PROBARIL(TIES OF (NAUUDUAL PATHS

eom d’i To d&.

!
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6 _ ?m\pobilﬁy of selecting 4
Cip=) from d ] |
k=1 o

R Probabi\ii*, of seleckingd
frem &
{

+0X0 4+ 0% 4L xo 4 0x0

c,J = % S X S T =Z (provatility of selecting £ £romd; ) X
e (P“bblhi\, o{‘e\m"ﬂ\jd *mm": \._)
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PEEATES 't L AIRIE
1) for iy, 0Ly Lei and €450
2) C£4+C42_+ +cim= 4 (e, somef row 4 s equpl 4o 1)
3) Py C;o-:.-.G , Hen cj-,-;.e, and s\n{\\m'\j ,'i-r Q_;‘-))G)-Pmn
Ci>0; bot in 36«0.«:&, Ciy % Cj (nodure of Symuceky)
4) i nene of 4o dorms of d; is used by +he other documents,
Hon c;=1; otherwise , cii (.
5)ci=cjj=cy=cy iff diand dj ore identicall
0417 0417 ©o0co 0683 Q083
© 313 0,438 0000 0063 ©.\88
C =|00o000 ©0600 0.333 0333 0.233
0.082 ©.e82 o.ll ©36l ©.36
|0.0e3 0188 0613 ©211 0363

]

-

( e of di with d

£ i\fl::'ll‘#a uf:h‘i‘c.‘:’nl.', i's'JzawrcA \a1 dj for i)

Y= evient to wWch di i's cevered by i4self dor i=)
g g > P S e o e doseri]

4) Tden4i cak D eocument

S.
o
. e — — T N——

coupling and deceupling iy equal.

%}g‘tﬂc!pmo! Decumen 5+ tach decuamnt will cover rfself meore
thaa any othes  (cjip <y, gjj 2 ¢ji)
3) A documont isa subsef of anether document: o subset o f

e

ofy. The ev#nd fo which d; is covered by itself Cej;) will be
idntical €o the exkat fo which d; i covared by d; (ij)
4) M!‘ﬂ", ofe cuments: Sine d,; and oy de not hare commen

e —

Jerms , +hen -Hm, will net cover each ethur (Cﬁ:%‘;a@)
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&:Cii (ela_ou.ppu\g coefficient of 1 ;) — How g gl‘u\ll ocument
dowment. |

=4-§; (coupling oefficient of d;) |

§=% 5/m =4.945(5 =0.389 (ool decoupirs

. Umo,qenw
c' matesy

TS SIMLAR TD THE NSTAUCTON OF Tite C MARRAK.. NE cAN
(OMSTRUCT A TEZW -BY-TEEM C! MATRIY. Of S’E n by N FOL (NVBX

b

Y= = Yilm = 1-0.389 = ©.6\\ waaﬂl

TEEMS,

m

C':J” = é‘ S:: xsté =Z (probn\oﬂﬂ-y of 54:.;.4-?@ JL‘G‘M‘LI) X
) (pro‘aalsi\.iﬁ of ghx.{'inﬁ ‘L:l{ﬂm ‘l\:..)

‘ - Z (bdhx K Al‘_.’
k=l

\P:I\um\mr_o{— Clusier H‘IP"%”“S
THE NUMBEL OFf CLUSTIES WI(ITHIN A DATAGASE SHOWD B HIGH \P

INDIVIDUAL DOCUMENTS ARE DISSIMLIAL | AND LOW OTHERWSE

"nc..S‘_'s._.sm 5 0.389%x9.=435=2 .

eN,=4 iff ol documents of D ore identical

o fOr a hrw\’ D matvix | +re minisam value of ci; 4o
1€ igm ds HUm

o In a birw\f D modrix v 0 21 ik we Voos obimal due
J’TSh»LC’ JOCU,M

o T"\L Valus W 0“' ‘)\_c_ is ‘l& ﬂ'C.'S,- Min (W\‘f\)




CLUSTEE. SEED Po'nBR | @l

C3m IS SEED-ORENTED DOCUMENT—CLUSTERINE METHO DOLOG Y.

° '}\C Doa.amem \S SELTCTED AS CWLTTEE SEED | AND NON -SEED |
DocumenTs ALE GRourEp ARouND THE SEEOS To foem CUNTTERS.

e SEED DpCuMenTS MmusT € Wwelw SeEVERLATED.

o SEED DoCumENT] CANNET @BE Too GENERAL op To SPECHC

Pi=8; X ¥ X E«L
J=l
T T T seemmamen

7 INtRACIOSTEL. Co HES 00

—2 INTERCusTER DISPELTion

- THE FIRST N, DOCUMBATS WTH THE HHEHEST setp Powse
ARE SEHECTED As THE SEED Dotumpnts,

Po= ©.98S
Pg = 0.9‘5-7-_‘_
P = 0.729
Pq =0.692
P3 =90.222

fOL Vo -SEED DOcUMBAT dy |, C(p 20.41F and C = 0.083.
SINGE Q3 PGy | d, WILL TOINT THE CLUSTEE (M ATED @Y d .
\F WE PROCEED & THIS MANUNER | GENERATED CLUSTERS QA G€

Cq=fd @ Cy=f A3,44,@I
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CHALACTERSTICS of 40 C 3m ALEOUTHMS

N N mm/\‘(\,w“‘_‘f\_ﬁs_«‘#

1) I enables us 4o estimale +he aumber 01‘ dusters 4» be
c_:)em.ru:kd for a aledron

2) We need 4o \ezp only Yo diagpnal ehtries of +he
C Madrix in determining Hhe clusler seeds so Hhob Hee space
rtq«.dws of +Hre a\SarH'M is small

3) Doaumant divtrioution within +e cuskrs is redher uniform
So'ﬂ\d:“ "HQ, Cases with a -fe.u{o.‘(' cl_ug-las or alot of
singleten are. net  ceuntered.

4) Becausr, CC Concept s used maber.w wi il Le
(ele perdent of Hu orkr in wh]c.\n clocuw-en*‘f dusfered
i +the C»(u.S"Crl\ﬂj proass.

8)Tor avaroge and He werst cone complenity of +Hx
algortims (S\hgl!-w\nl mutipass) aw dedermined 4o he
O (mi/log w) for m docwmnts.
INDEX (NG —CLUSTERIN G Esmnousmps

N : num her of (,mcl-ﬂ-ﬁ""cfm.s used (n 4 dw.sCﬁp'hbn of oc.
m: total number of decuments \ De

XJ= Ow ﬂ\a r\uws\uf (9'(' ferms Wsed o descrbe o document

fg._z ?g numbu- Q«S documents {escrivied by o derm
t = : ZdJ, +v+u-Q Mmber of derm osn?mjui ' Dmatniy

21 Jm| (MenZero enhies i D
£ t
‘{5, ::.-;1-- XJ — TV‘T
ﬂc_=ﬂ — —2— ﬂc::m = t
h‘_&? Xd - H_‘__t__ B qu )ﬂ‘{:_j o

=Xd

de s | I = nl (ﬂl)(d)
-'!~ . V) ?gl‘_::fm}gf ;;f b”f’fh & }( fﬂ ‘\&Jﬂ hﬁ



EXPEUMEVTAL DESIGN AND SUALUATION @
- e O e e i e

N e

1) UALDITY EYPERMENTS To TEST THE URUDITY OF (NOBWNG- CLISTEUNE
REATIONSHIP
2) USPBILITY EYERIMENTS To VEUPY TWE EFRPIUENC OF C3Mm

3) IR GE¥PERIMENTS TD MEASURE TO MEASULE THE PELLSLMANCE
op c3m

ToDS 214 — o AUM Papers | March 1936 - {984

e 244 do cument -(:O‘f‘ullj

« Each decument Was yFite, \uu'wor.ls, aVostrcts.
. Ia\o‘w\f\3 genereded cudomadti en.’-‘uy

o Centains 42,684 decu mants

g CpW'uq Comp. Sciene ) Electricat Eng.

INSPEC

Chamcderistics of D madrices for INSPEC dadalmse

_—— —a

D 0haArix i Moy @ n £

Du 4 5831 44.573 412257
Dig 2 S.&851 4435 45 .\\F
Dis 2. 3000 431 3818

D\ 4® 2 Aeed 352  058%6
Dig 3 885 5.6 4ol ol
Dic 2 2.000 5613 384.2195
D 3 4000 5624 305330

GO [ND\CHTES THRAT FOL THAT MMTRAY WA {5 €Quac TO 12.684
N : CARRP\NVALTY Bp THE INDeRinG JochBulany

£ . naMEEL op MO IBRO BNTLIBS IN THE D maTeax



RESULTS OF THE INDERNMG~ CLUSTERANG LEURTIONSHIPY B P FLUVEATS
Toe THE (NSPEC DATRQASE

MmEn
Moty + New New tq d“h dew Xd J:b 4;»

Di 448 429 43 2323 283 230 3250 33.20 3068
D 233 223 235 449 5588 4e12 3494 3235 27.6¢
D3 243 23 234 5L\9 539 434 oSt 322 290
Dy 303 299 34 4130 434 3434 2436 25\ 20.2§
Dis B9 W5 28 04 7248 S5 3k 3244 2604
D 48F 483 233 6274 6E331 S444 3030 B\02 2435

by 23 25 5430 563 4388 2838 49.4¢
0 e o A

g&g Uty EX PF-EUY\PNT.S

P

Time Efficiency:
e Was Coded in FORLTRAMF?

- —_—

o Run ©n T8M 438/ Mekt 23 . 13m 3033 G envivon.
. Um/sP Opemting Sc,skm 2 ot
o Executiontinug varie fmm 34 fo (89s « HAO —34les. @&;;lil)

Dovatriy Du ITY Dy Dig Ois Du Di»
FyedionTime. 48900 12690 41400 8560 405.60 9500 74.060

—69 4 310 (33 480 486 A8 426 1.94
X4 3250 3% 3JosE 2430 36k 3030 24.0%
o 0.%3 044 048 ©S53 055 052 0.63

F= (47,“_! )/ Cet) rundime is propectieaal v
me XJ X 'é”')



o Clusder Vaoidoly is refered to objedw-e ways of deaJm’ w hether |
a d.qs/ermy struchue represeats +he instrnsic choracter of a
chusctured data sef.

. Given a query [ef o farget cluster be cktined as a cluskr
that Contans atleast one relevant document 1or the Query

e for a valid cluskang struchue ) fy should he signifcantly
less than +he avarage num he- of farget clusfers under
randem c.[u:/cr:‘nj) Ay,

e If we pemne +e Same cﬁ.cskn'nj structure and assign
decuneats randomly 4o the clusters , the wa obfain randem
clustering
Comparisen of C'M and Landem C’.&U‘!nnj in Terms of
Pomge Mumher of Target Clustery For Bl Queri es

for the INSPEC Datnbase
Dmotrix D, D, Dy Dig D5 Dy [
ng 24.455 23299 23.63¢c 24.364 22.9%| 23039 23662
N~  30.307 29550 2945 30339 2839 29005 29.4S

| < |
Validily of clustering struchuce % IL
|

ay Cnge
Ny 2 N ™ valid

n% Avarace numlurof-fnr7‘4' C[un"crs. uud./%;:: c.(us'kfﬂn}
ru-f - A'Vﬂrﬂfc 40{ édr7-.‘/ G{HS‘!VJ', unJer-» QAJOM Cohﬂfél'lhj



IR _Evperimants

Evaluartion Measares for Rdrienntl Effectiveress:

o effectivness o £ €M by comparing its CBR performance with Thot
of FS and with 4he CBR pefﬁvmand of ether clusferiag q(,on"fkmr
used in the current IR [Eferatfuru.

o The effectivenss measwes used in Wiy study average precision
#/ all Guevies.

T 2 Tofal # of relevant document retrieved for all queries.
4 : Total # of queries with no relevont decuments.
o An effective system should have 5
— higher precision and T
— lower &
Tern_Weighting or Query Makehing function Selechien
Term weighting hasically hos +three com ponen?s
4) Term ?r'cyuenoy Comporent (TFc)
b-: b:'nary wu’gwf

'f:: fCrm fr:guena/
N: Augmended normalizec ferm frequency
1) Collechon Frequency Gomporeat (CFC)
X: ne b‘\an,c
P: probahilistic inverse colleckon frequency facke~
#: inverse doaument frequency
3) NVormalization Componnt (NC)
X: fo change
C: (o5ing normalidation

S:’mfla(fr(y (le)-'-""- Li wdk X qu



Term wm'-gr&u‘;}!.g Approachss Used (n +he Bxperiments @ !
Abbrev. Twi TW2 Tw3 TWqg Tws Twe Tw?

Mesring  frc.txx  He.nfr  the.tfr te.bfr  nfe.nfr  afeHr  nfc .bfx

Generation ef Cluster Coentrords and Query Charactensties.

. The ferms with the ha‘glm{ total numbher of occurences within
te decuments of a cluskr are chossen as centreid ferms.

. The maximum length (i.e., # of diskinet fems) of centroids
ir provided as paamoter:

o Cendroid length affects The efectiveness of CBR

. The wa’yké of a wntroid ferm iy defined as its fotal

numher of eciurencas in the decumoat of torresponding clusker,
Centrei d Av, centnoid

Database (::r;c) k;:“" t9e h¥e T hD .
ToDS 21 4 50 4947 2.3% 24 30 Ab
160 94.31 30b 4b $¢ 20
450 135,22 339 65 0 44
2 00 1369 351 79 8l g3
INSPEC 250 232,09 1% S 6o 27
500 399.06 lax4 86 8% Ab

Xe : avarage # o{ Listnef ferms per centroids
A - avwa,e # o{ centroids per fcfm
/iXe: per centage of Ha distinet eluskr ferm used ih the controid

Zen : gzcen'lnyfvof D Mn’)ﬁ ferm +hef appear in ot [east

%D : ‘é'ﬂ"ﬂ-e s/ 2€ l{ thfJ Mr; of o WCﬂ-ﬂfﬂ»" 6/@
of the cocrespeading D mafrx



Characteristics ef +he G Lery N i : @
Av Wk o s o
+m‘ wlzm Tokad  dishinck divhndt

-~ per e e S ferws for
Dafabase  Guery  quey  perquy  deumt tehiesd  OCCK
TOS 214 S8 1336 520 305 420 29|

INSPEC 77 4e8 03 543 1940 53}
Effectivecess of cl2_

INSPEC Dot base

« The first shep in CBR jr fo dedermine fhe numhe— of clusters
@ To he selected.

. Rdn’ew‘ng mere chisterr will be more efhective, but alse more
expens. e ;

e The increase m effctienss weuld he expected o ncrare yp o
a erfan ng, and affer #hi satwadlon pointfhe retrieval
ethectivennss remars same or (mpreves very slowly

o for INSPEC dafmbase, +hiz point ;s observed at Ng=50
(18, A= 435)

¢ FS-TW2

\ l FS-TWg

precision

ap COL-Twa
—— CBr -Twg

o CBQ-Tw4

i -
LS

6o e
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