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AR AR  (EAT AT RHEHE I 35 AR p B ks 0 =0 » A R DA - B s A
fEL AL BB A LAY 7 2R S [REE SRR AR B T2 57 3 5 B =R e e 35 B
FIZR - REE A SV HREE — -

TEEFEREREE T DEEEE A ORISR » 2EHEEEEEFR K
BARRZRMET - E A A CRR S B i sk iR e 5 AR Y B GRS » Ho i T B sk
EAR T BRGSO - ST HE AR i EOR AT P SR 5 AR RS AR+ 218
EAEARE TR E A 20— RN » 1998 5 Ou, Lin and Li, 2001 ) * S 2%¢(1999 )
R HE HH e AR AR A VR EAE R R GES ) MBS A B Z M0 EE) » T aE
B A (R B3 2 1 B A 5 e R R A 1 -

EIR » BN ASE RS R A B A B AR AR+ B KR
e R E A AL & IR e A R R 2 — (BB » 2002; http://
mylibrary.e-lib.nctu.edu.tw/) o FERHEFTHEAERY T IEAALHEE L DhREH » HA3RIHIH
ERHERI BT (data mining techniques ) HHAYBAREAL (association rules) e K FFFHREA
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2EEH o HRTERHPEB TR T % %5 (Han and Kamber, 2000 ) © fEA 6
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HARIR BB - REL AR R b — RS o M (5 P L REE I -

RIBFTEE Tk - DIRIIE— RO B E BRI R R Bl - SRGT B
— B R VA R - MEREAPRIEIAS RAE o SRS R - BB R
AR fE A b E e R AR - e E R i M A RENRE S - B IR A
NBHEG -

AF M SCHUAREANT « 8 - B AR E R R B - e H A ] o A R
ZFERIWIRHRANTSE 5 S —firh > DI R ER R H AR - 3Gt —E0
FHEVT B Pt — R E AR VR B FEHER 5 SBVUETT - RIDIE —EFE R ey
R BET SRR I — S R Rl M S PR 5 SR AT - AT
feHiy ik o BE T E (R OB R HEE SRR - MDA R —RHOR B B A
HIERIER R B - FRAGFTARG T TR 5 IR NS N E i — e -

.~ MBS

BB F DU EIT R EE R RRE - SERAN PRS- BB ~ 4
~ S3¥E ~ RFHMEEE AT (sequential pattern analysis ) K FHIHIZE (Chen, Han and Yu,
1996 ) o HAEREDHG S E AR BT R S i TS S By - CHEEE R DA
BRI EH A EE 23 & (Berry and Linoff, 2004 )  $F2 8] # H Y E 58 (& B
5 EEEAE AN EREE R - S HAA BRSNS AR - miE
EHEEAVH REM B AT R AE B A o PRSI - MEERGE TS EREE R
R - EHFEEENIRERIR RO EE - Tk EFENI SRR -

ERT » fESE R &R RO A B e A S ks T - CHFF S HER T
HeERH o HrpRREEEE (2000 ) HEGRTLLk-means Y ARG EER B LR - $E TR
A2 8 AR n] e LB AV ThRE © BEE3S (2003 ) ¥ FI & RHE IRV RE B AR H -
AR G — A E B B 5 B R LR A AL AR SR B HE SR 5 YRR (2003)
FIFHFES I 7347725 (analytic hierarchy process ) ZRERE(E AL EEEHEE AUNENE R » I
E W E T RMIIBERYREAL » AN EER R R B 5 AR EE (2005 ) A G AT RE
1% (clustering ) BLZERFIHE3 (case-based reasoning ) 1 o3 FEAY BRI S 2 —{ElEm L
HEEE R+ BB R SURE - WHEE R E A IR - £/ 3 (2003)
1 FH B Mt FLA R A8 SR i 75 B o2 M1 A AR S B BRI 3Rk 5 S48 (2001 )
WA BRI R A I RE B R e R AR+ ST B2 -1 5 BE A 15 Bl =R R 1y
ARG P (2001) S RHR Il s H L 7 B S o R — ke (L B AR
HI » FEIASCRT & L AR HEPE RIS

SRR R AR A B SR T o0 0 BB - R mT o DU 5%
fift : 73EIX (partitioning ) ~ F&EE =X (hierarchical ) ~ #%1-F:6E (grid-based ) ~ B EERLARE
(density-based ) B AU ELRE (model-based ) Z5#%fH (Han and Kamber, 2000 ) ° fEAFR
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g S FAFTRHE ST =G BT - ORISR R AR -

R LB B EE T - 4 H9H PAM (Kaufman and Rousseeuw,
1990 ) ~ k-means ( Alsabti, Ranka and Singh, 1998; Dubes and Jain, 1988 ) 5z CLARANS
(Ng and Han, 1994) 55 » HHIZE 53 FERCBE & P8 € 1Y kB HEAH » k=1 » [E43
A YR B AR B R o DU /43 PAM (Partitioning Around
Medoids ) {H FIEAY T EHLABE -

PAM 3 57/ FH Kaufman and Rousseeuw (1990) FirfgH » Ko T W53 HE R
KEEERH » PAMRYJTEER e RS AR E — I AEYME (representative objects) °
LEREY T Z Fsmedoid » — H Bkl medoids #E5E .2 % » BLUKIBAHBUEE 8
FE medoid V2 B IE—EREH - HAHDUE 2 DIV 2 IRV BERE (Euclidean
distance ) 2K~ » d (O, , 0,) FoRY: 0,8 0, Z FERYEEEE - B4 0, Fymedoid * 1M
O, FsIE medoid P » AR (O, , 0) = min{d(0; , 0,)} * 0, F/RFTA I medoids » {0,
I O, B -

EHE—MEIE medoid Y11 O, F » E—1lH medoid O, #—{lEFF medoid ¥4 O, AU
IR PO IO AR C E AR -

Cuy=4d0;,0,)-d(0;,0,
0, LLO, B 0,2 %% » Bl O G R AL (RFEFEHEE ) #Y medoid 5
0,ZRLL O, B 0, iz Fil » B O, B MRS (R EEE ) 9 medoid -

LLO, B O, ks medoid & %+ P ERAIAECCR A By -

TC,=Y.C,,

HTC, > O »FERELO,HUR O, Z BRAIREREEELEAVACHTR - HIl O AN & 8% 0, AT -
DATC,, Fofliy Ak - PAMEHEREFBAAT ¢

Algorithm PAM

1 AR L P C0R medoids

2. {FTH 0,80, /& - AIEHHETC, - Hrh 0. &K RE—ifmedoid » 0,5
AE—MEFE medoid ¥4 -

3GEFRHTC, R/ MER OB 0, B ¥ 5 RANTC,, < 0+ AILLO, B O, 5y
medoid * Bk 2.

4. HHHR LT - E5SRTRE

TELL o3 BRI PERD @R - IRE I m 8V - AR LR ERER » FIAE
2E By — A A G Ry medoid » KIEIEA C T medoids HURH G ZHIRHE & -
MR medoids #H & HYSCBEA BRI 2= AP0 — K+ K H S it 2
I G K

e BRI TR AR 5L - FIGREA I RERE 20 e DU R R 5 Thi 2R 4R
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ERIRYEE -
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B (BPSEAY TR BB IR R ER - MAE 2 B LR < BHH PRI A ]
R MR Rt — R (8 AL iRE e < B RS HEREHUAKIE © R B RS0 e /NI
()N B 3 28 i A 2 Ml A AL s 1 o B R HEE U ERID6E AR » /N LI — B B fHER
Eﬁ o

() bz BTk

TE LIS BRI - AT DA ER B < B B A B O R e RO 0
B SREGEH RSB B R B OB RO RIAE U - K EAAWE T i/ MEBIFRIUE |
HIfERER - BRI R — R - RE Y R ZBRERREER - Y 200l hEEE
—E B EEFEIEH PR R E A - Horh Z R R R OB - IE SR R B
EoRL MR BRI a Fy

BRI d= (fER&E R Y Bl Z 2 A IR EEEE H e ) 7 (FEBRER Z

EFEEEEE) - EAERHELERR » RERER Y EER
%E ZAHFEIEFEE -

EFT R E RSB E R SRR EE - FISSIR A S 2 & B A n SR - I
H RSB E R Y A& R ZrFFEEHE - HEEEH OB S B AR
I RITE LR - IRV RS B & R Ry B 5 H BRI THEET R - /TDRE
BRIAG B SEfE B &R Y B Z IR S BRARELRE » IRAMTE R —pR¥ ger-item(Y, i) 3R
AN BB Y TR EREFE S - B140 - Y={ABC} » A~ B Ce EHFEHH -
Qll ger-item(Y, 2) = B ° fREF—FHERER AT SR EFEH H AT HeH/ B
HEFi - BIATA < B < C » [RILETERIZEMERER Y Bl Z LRI FEBIAHEIE ¢ - WIFoR
JC LA MR

Float Per_Same-Item(Y, Z) {

int same_item = 0; /* fH[EIEFEIE H WS89 +/

inti,=i,=1; FFRERER YRR EEFEEE - k29 (EEFEEE

while (get-item(Y, i,) <> &) and (get-item(Z, i,) <> D) {
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if (get-item(Y, i,) == (get-item(Z, i,) {
same_item++;
[++;
I++;
¥
elseif (get-item(Y, i,) > (get-item(Z, i,)
I++;
else i;++;
¥
return same_item/|Z; [¥1Z) B fEBRE R Z By EFEIE B {E % +/
¥

Ban » ¥ = {BCE} ) Z = {ABD} * A~ B~ C~ D~ Ee #HFHH -+ Kl BallEE xR
FTE - HAEBIMEIEd=1/3=33% -

s H BITAK IR I < F8 8 RETERIER R X - X Ry &d — sl EEFEHE TP
AR ERE - 308 X Ry —REHAY UGB - WEE — 1 T i MERAR U L (E - KB
R E AU BRI @ » 3R HRHA SR EOR Y, Bl b OB X PRI RS BEAH LR -
AR B AR T e/ MEBIFEUE | IFERSERLY, - BB H A —RHH S - fEZ Ty R- B
o 1 <j<sm > FORIE mBEAEREER - RHEAVRRE A EROREL MEEE -

Clustering-1(X) {

for(j=1;j<m;j++)
if Per_Same-Item(Y, X) = e/ ME BB LLEE
Y, e R-FFH;

}
BIan - st Frat /Y T i/ MEBIARIURE 5 B 70% » HIlBE LG BE X BAR 70% BLL A
BRSO R E R - RERE I R- RERE R - FEHh Bt A s LD B - BIUPTRE
B i/ ME BB RO B RL - BRI R- FEH D - MR RHE DL B R b
Z1& 0 AIAER- FEH R EGHHREHAY R BIE R R L - RERLMOR Bt E ok &
FEAEERUMKIR - FUESATT -

A E TR B FEHEE =max { FTH R- BHH P E FEH B R - I H itk

—EAEARGERE Y -

TER-FERAR » ATLGE AR AT BRI RE IR RF 0 - B bt — R R G A Bt ELHB
R AR EFEHE - DO BRI — B Rod I < FFREHEERIKE - IRTER- B
A e £ BE R B b LG X B e i IME BRI RO 2 - thst2ai @ AR
rhE AT R A X R E H B B X R ELE B ER RS - (KIBL - #5RETER-
FEHIPHGH IR E T X BB X B AR EFEHE - HrT R L H B
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B X L EABCARIBARE - tuOBh 2R R T R E H A s K - pegh
AR KA EE EEEHEEE A - BIFE R- BERH A - S — R AR AR H
BIR B RHIET A EFFEEE - k > 1 - fEDL EERBIE ARG ER M T - fERER
BOCT AT B R 2 KR 5 -

(BB

L A — T BRIV S e e — R d sl T o EREHERE U PREARE - &1 R —{5RY
ERE - HAESH S EVEREER {A B, C, D, E} i EHEEHEES
Ry, R;, R, R} FORETFRMEREERAVIES - Bk HRTAERRD L H SRR R
Rs» HAUEHEFEHEE T CE - “’"’”r?d\%ﬁﬂﬁ‘ﬁwl’%ﬁym% e Lt — R o
T EFEHERE ISR BN RERAT T -

k1 HHAHE
& RIE R wE EFEmEH

R, ABD
R, BE
R, ACE
R, BCE
R; CE

DI Rs L A& BIERH CEY R —RERLAY L 0EL - KEHH Clustering-1HERIAMIETH -
ASEIUN Y Rs- R
RFF# = {R,, Ry, R}} °
FERs-FFH T E R & HH CEY HH IR K B K EFETHH = max{A=1, B=2} = B [X[tt -
e FHLZ BRI Rs- BRI - W80 B foltb— 38 i i VO SR HEE -

VY~ B R i W TR A B 2 i

TEBE—FEE - LIRS ZAERE R R R BB R - WD —EHFEEE
IR EAR « TR —EfEE - BRI R EREBE SR E R - Wi
FHERR R P SR AP R - BOR Bt — 5 38 H H o ME S B Z R F K
18 o PEFEEI S RoW/ NG ¢ VN - SR 5 RS H o MR B Z R B R
e 5 CVNETRIL—EBIE -

()b Rk

e RSP ERAEE T - DR < EF5H FU R ERHA LA, - A
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HIAKER D EFEEE Ty A - WECEEFE AT —FHHAY LR, - S m SRR
Yy, Yo, oo, Y, 0B ERE AR n] FORE L MR

Clustering-2(A) {
for (j=1; j<m; j++)
ifAcYj
Yje A-FH;
¥
FEEh i RER R BR - BT E 88 A RIERIEOR IR RN A- BER+ -
R A- FERHPTREUR RO B R R 1 » AP HE A ROl LS BERYRE <Al

WZATE A-RERH ko B A B R AR EREFEEE - 2y " BB T
HEgWT
FRIBEIAL = max (G A-FEH ey SRS H RS - I HIEEREAY -
7€ A-FERHT > FREFRREHATEU R B MERIRF L - IR A SR R B K&
FEHEH - DUMOR S B 58 A ZRBHA 7 HUKHE - FRAE A- R ERSE R R
WEERANBRERE - a2 - BRER T HAEREE R O ZHES
TEERIRAIRIE © (Rl - 25REAE A- R PP ISR A HHBRR B RIEFREEE -
FOATHRUR HE e R 2 H B 0B A R B SRR BRBRTE - BIA LR A Bt 5 I
H & [RIRF H RAE P B R B BRI i K - JAFIH nIRTR SRACHHE T BRI T~ ) B
8o AEA-FRET - S IREFE A HHR KRB RIRTAEEFEEE - k> 1% T
2 ARIE T BRI T ) BLE RS A A RBERIRARL - S S AR T BRI T
TR BEIARUE Ry -
EHEE AR OLEE =(fERIZDRE N BAHIA 7~ ) ARSI H %~
LN RINE- S S B

IRIBLAERE SR - 308 — (8 T i/ MEBIFHEIRE | - ORI 558 A s MR R
s - HOESRATE ¢

TG A sl MEEPERREE = fEE R ER RS T R T e i/ MEREAE X

FE A HOREAEREEFE ARV -

IR DL E F P SR A A B A0 R 22 mI OR35S A Bod MR BE Z R E AR
18 o WL LB AR ERAR T - ERGERIIRDL T U0 i (i R Bkt
2 RHETE -

() EBIRE

PILAFR 1 Z AB BB R R ] 2RI 5 — S R fe v M i B i A O Rt
& o fE HATa s s SR E R B - 30E " RABHK T 5 rEE0R 1 (SRR
100% » Bt —EFE S P SR L FEE R PRI AR AT
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Fise EIH
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Abstract

In this paper, we use readers’ borrowing history records as the source data of min-
ing. Each borrowing history record contains a reader ever borrowed books, and use
clusters to find the most adaptive recommendations of books from two aspects. One
is to let one reader as the target of mining and assign his borrowing history record
as the center of cluster. Then, we propose a clustering method to let each other borrow-
ing history record is grouped with the center to which it contains the reader’s borrowing
history record for satisfying the threshold of the minimum borrowing similarity. We
can find the most adaptive book recommendations for the reader according to the
characteristics of borrowing tendency of the cluster. The other is to let one book as
the target of mining and assign it as the center of cluster. Then, we propose a clus-
tering method to let each other borrowing history record is grouped with the center
to which it contains the book. We compute the association factors of the center in
the cluster, and find the most adaptive readers of borrowing the book according to
the borrowing similarity between the association factors and borrowing history re-
cords. We design and construct a mining system for fining the most adaptive recom-
mendations of books according to we propose the both methods. The results of the
mining can provide very useful information to plan the services of the most adaptive
book recommendations for libraries.

Keywords: Data mining; Cluster; Borrowing history record; Book recommendation
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