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Most librarians understand the knowledge of the library
information sciences and a few other academic fields, but they are
responsible for the bibliography section of all the academic fields.
Due to a lack of background knowledge, the bibliography becomes
more and more difficult for the librarians. Moreover, thanks to the
recent rapid improvement of technology, the amount of publication
in every academic field increases very quickly, and the bibliography
load further increases. The quality of the bibliography, such as high
inter-consistency and high intra consistency of library classification,
is not easy to be maintained. Thus, this paper dealt with issues
of traditional automatic book classification and employed the
complementary attribute of various classifiers to propose a multiple
layered automatic book classification using majority voting strategy.
First, the collection of theses from a university library was utilized as
the training and testing corpus. The classification codes of those theses
were employed as the gold standard as well. Each thesis contained
various components such as a title, author, table of contents, abstract
or cited papers et al. To understand the classification effect of all the
combinations of these components, various combinations were studied
and the best combination (i.e., the combination of abstracts and a table
of content) were recommended. On the other hand, to obtain the best
classification performance, the layer allocation of classifiers was also
studied and the best combination was recommended. Moreover, the
thesis classification results were promising. Furthermore, to conduct
the large amount and multiple categories automatic book classification
experiment, the book content pages from online bookstore
were collected. Under the principal of 10-fold cross-validation,
experimental results showed that the performance of the proposed
automatic book classification outperformed the traditional automatic
book classification as well.
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B EEER T IRFEIF SN » K E A S ST A i fR L 58 = )
H—EAEEEEEEN G - X BRE A ESEER L8
HEYREZ — o By T ZFIL B - EEEE R AR FIrtE (Melvil
Dewey) ° 5¢%5F (Charles A. Cutter) Fl1fr H AP =% (S.R. Ranganathan)
FANERET & EF H 78 (Bibliographic classification ) i » 4% H

(Cataloging ) &5 ¥ & FHAE 1T B BHLAH 48 > {Ic 45 L[] 8 d Y AR AT
Eal el #EE F (B &R B E N E A sE I ER 2R > DI
{538 & 11 fip & LA I BE A SR B P fE AV & sl (o[ 32 > 2004 ;
FEIMERSE - 2001) - 4R H " TIERE R 5 By iitdm B (Descriptive
Cataloging ) F1 4% H (Subject Cataloging) - ZLHL4R H & EERHHET
RS EROTHT - Wi iR 4R B AR AR IRE 8% - EEE R SRR
AR (- FE - R - & - HES) Sk vk H
Bl EEE 2 e - i 2% H B —ERMERSE LS
B ALUREZAZFNER L TEEEE - HEFENTIER (1) 4
SR (EGRE) - B BAREEERMRE ETEEMEE A E
T oL RIER - WA TSR &0 - (HEEEEENEF - &
AAEHERERERZ - (2) EFE - RBEEER > AR EE—
Fa SR AR ) A EE N EREANE (BEAIE - SR -~ JIEE
1996) -

oy 4R B iEH R KB EEN AN SR A 2 8E (Bl > FEE
BOEURY)  BREREENEBATE (BOLEE - EEE - Ml
2002 ; 2= 4dif 0 2002 5 & 327 0 2008 3 Kwok, 1975 5 Yang & Pederson,
1997 5 Yi, 2006) - HEZHHNZGE TEAEER DABENAE » #
— PN BMHEEEEEL L - H—J7H - #HFENT G E TE
= HEAHBASIB AT ROVE R LRE NS - RESCERA

1 FRAIE R 2 RAGNE heep://techserviceslibrary.blogspot.tw/2011/04/cataloging. heml
2 FRIER 2 RAEUE heep://lib.fsvs.ks.edu.tw/ccl.hem

89



EIE L EHELRTSE 13 ¢ 1 (December 2018 )

BT EREZ SR - IEITENMEREEREN AT ~ LU
&#% 0 HATOBIEES S 2R HEy TERAZE R E - Hifn
BEYBGERA 8 - HE > BFEEES L AEEESEMEEN
FHEEAI - AlVHEBEREZEANEREEZ Z 28 TE - EEAR
BERLE SRR S R ER B o B0 > BOEEEZE A (2002)

15 T ERET R A R Bl A T SRR - R H A — B 5 S A —
ETHESERE L2 EESTTRESEEGERE RS+ A
IR 956 SRk > S B BURSR— 20 FE 8115 82.00% » 2RI T4
SEAN— M EFE B By 59.20%-74.09% » SEERCHESE (K TE) 1Y
— B MRS By 60.82% © FEAN_E o T E RN E SRR IS E AR
B2 R SR 15 B (B AE 20 Ay 2R FE el s R bl > 2Rk 4R HEE B &
ERRHE AR S SN - A2 R TER A ERNZE > BE
inter-consistency (N [EfEZ5] A& ) Hl intra-consistency (fHENZE5|AE >

AEFFED) F—20M %4 H B & (Tonta, 1991) ©

H—TH » BfER BRI - BEE AR EAE
BHEE SCE a4 8E (Y FEESE > 2007 5 Chou, Han, & Chen, 2007 ;
Wei, Lin, & Yang, 2011) HIWFFEREER » SCFHE P EAVRBEA ST A
ToEK#E (Fhiefs ~ SERGHE - SEE % > 2013 5 Chen & Wu, 1999 ;
Kuo & Chen, 2005) » 3 A] DA[EIHF 21 T 2 050R1 26 SCARANBIIEF 5305 - oIl
AR (2002) BRETE BRI 2 rEm S H - (EHRE 80 4k
88 fE R ERE [ -am S DA AR A 5| Sk BHIEA L o s A o 2R -
HEBGERERN 2 EE BB ER B AT FERD - A7l
RS HAETESRAT A 76% -

IR > BEE PR B A B [ EE WY & T E RV R &
EEEMFAES 2 AN T4 HE o BT # RAT o (Mengle & Goharian,
2009 ; Wang et al., 2009) e A TECH B SCE 8 H prEb it A2 5|
L NRER 3 R% (Efficiency ) BIAH (Effectiveness) » {1 &8 H
A E D (8 E T KREVE F B3R S EE AR E
FERAKFFEML o (Pong, Kwok, Lau, & Wong, 2008) 55— 7J71H > Delveen
and Shereen (2013 ) fEH{HER RS EA G RITVEER - [FIRHEH 28
{853 BABS RO 2 USRS - o] DUE— R SO 0 R0 « [RIE - 40fe]
BN EUE RS BRI R — ([l s ' E B EEE 08
PRk H ARSI A THY S - M ANIRSCERZFEHRE - &
iy i 5 B T — ([ R 2 H AP IR 9E R -

90



FIEAS ¢ {50 28R TR 2 (B E B AT ST

Al © XetERey

4457 #H (Document Classification / Text Categorization ) fE—F
DI EEE R - &P B 2 SR AV BT I FEE H - 3
P BERIENRCUFNE RN A T 54 TP EE BRI - &
M ST PIREAT B RE R - DUZS| oy S E BRI 2 HAY -
SRR ST AT DLSr By N oS B E o0 8 o SUE AT Y
W9% (Tonta, 1991 ; BRYEIESE » 2002) F (AR EE AN - 1M
BB HEIE (EARE - iRIEEE > 2001 5 [{EJHEE > 2008 ;
JCEE 2002 ; &3 77 0 2008 ; Antonie & Zaiane, 2002 ; Broko & Bernick,
1963 ; Desale & Kumbhar, 2013 ) HAJDIEHRMEEFIG T EAERMEEEE BT -
Rl o SR DSR2 BS 2R (interdisciplinary ) BYBZEERRE © HE)
SCEATHAM B4y p = FET T ¢ B HR AT (Rule Based Methods )
FHr a5t 70 (Statistics Based Methods ) F1Z& A HEEY =0 ( Retrieval Based
Methods ) ° F& 72 #7 Al 2 (Hamill & Zamora, 1980; Gopinath & Prasad,
1994) F 2 E {53 A% (Citation Content) it 17 % JH 51 i

(Pattern) #ETTEL¥ & H B8 - BN 45T 0 (Cheng & Wu, 1995;
Tokkola, 2002) AIZE{F A& HHEF AR /AP TEHENE - 5
FfEE (Carpineto & Romano, 1994; Farbrizio, 2002 ) 5&EH1F & sl
REHEPEH A TEEHERPTEEN Y - ZEAVHBIHTEER
Bt 38 (Term Classification ) ~ XARHL {45358 (Text and Document
Classification ) - JEH R IUEHIEMERE HAVESIRERCE - 24800 F15
BT AR BH DRI R 2 BV E o BUAEsHE - HRTHYE S
BRI EARCHE - it - HNEFENERREMNS @ th=8%
sHETEE AN / BiET (Desale & Kumbhar, 2013) -

HEN o it T E 2 E o B SE R - #EhkasEs

('machine learning ) J#HELJA ( Christopher et al., 2008) > H &I
SRR - HIg S A Y SO R 2 T N o R B (ERE AR
B BRI - B BRI SRR R — (B B2 E Y - 55
— 5 DLy s &R RIE 5 - BB AT &Sy Rl g =X
GEREELIERS g =N - Hp o [ N4EBIErY E T @I my o B B
HERE (eteddT) Bl JEREREEHBAE P BENRDEAE R ey
B4 -

BT BB HRRAR - KT R AT
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— ~ XHFRENZHREY

X ERTHIREEE (EE) MR DMEREI G
SRR - AT SR RE > fEH R BB 7 R Bh 2 Ay
BRSEEE AR - B SREEHI L ZE AR E 7 SR EARIE Y S
WER B EZEal oy Rhfi: (1) 8 (2) % (3) B (4)
AR5 (5) SHEEZES - # > HRAE ST SRS Ry
HSC o JREIBER ) ST P 25 0 P o Sl 28 T (segmented ) % -
AR SRR R AR 8 (TF) - S5 - S
% (TFIDF) - A% (DF) - &l > R7fE > BF&E

s

— s BIIARE

IR EEE G R T TER R T 3R (Yang & Pederson,
1997) > LME Rt EAERAIIIR - —fit - SXHFERERCARiEa %
BT LAY = A ZE ] o Y — ([ B R > BIISC /R & (Document

Vector ) ©
=~ DEERER 2 EYT

SEC BN SER - FEHRaEEERE L BHEE I
LB - 5 By EE A (Wang, 1996 5 Delveen & Shereen,
2013) > AFEARTA] ~ Naive Bayesian ~ K-Nearest Neighbor ~ 7%= &1

( Support Vector Machine ) ~ Regressive Model ~ #3535 23 AR H A 4
% -

M0 - B&)o %85S

HEFISRE R - Ky B s iy HIET R B LR » TRy
JASSHVIETER (precision, P) FIH[E2E (recall, R) 1% - FZRELE =S
HSEAR o EHIN I oy B RS [FIRF 2 S iR R R = A (B - 55—l Ay
S R B Ry Foscore » A LMK T ZE 77 Rl S BB R A A [ RAYHEE » ]
YIEAFI F-score ( Christopher et al., 2008) ° 554 » EHFAREE 73 BHRCE »
B HEBEE S T - R e S E SR — S E G =

3 HhOLAZERE CKIP EEa 48 ¢ heep://ckipsvr.iis.sinica.edu.tw/
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4E ST = (51 2 A micro-average il macro-average ffHET B 772 (T
#2002 ; HER - SRR 0 2008) o FHREITEIET 0 micro-average £
F—ESC 45 THEEIFEEE > macro-average HISCET B /5 81% -

A BB RIS  #A)EERR o R EEE NV R E 45 T LRI
HIMEE -

H 1960 FAFA - $iA SR A FHET R T B B0 H -

KBNS SRR B S i e s VRl R E SRR L
(Chen & W, 1999 : Tokkola, 2002 : Yang & Pederson, 1997 ) B3 HHi
#1777 (Farbrizio, 2002 ; Jaillet et al., 2006 ) - i DLE & 4788 ¥ 5
HIBHZE SRR - A RIE S BB NS SO > SO =
A Larson (1992) ~Yi (2006) #1 Avila-Arguelles Z£ A (2010) - Larson
(1992) FEHEHERHAYET E IR EGE - 1 283 F
B EER > (FR 60 fE /AR = R & HIT o T E - B
455 inside test ARG MEZR A] LLZES] 86% » ZAIM outside test ~FIEJfF R
A 46% © Yi (2006) =—miaE s - £ ZACIE o Bt HyE -
Tt es 2 H AR b - ST E AL E R 7 48 E 0 R a7
FHE LSRR ATRERIHRER - o - (EE TN B EEE R
BRI IR A » SN 5 HEERY SR FERREHE
{EERRE - 555 > Avila-Arguelles %8 A (2010) #2H BB B E 7S o

HPLGEAAE RSO » JRE WSO 7 FAEMT © Lesk $ 5 HiLE: (Voting
Scheme ) FIZAZEAHA (Term Frequency ) FHHURMEBGT R HFEEEE -

Al &k H 25 B B (B EEE 438557 (Library of Congress Classification, LCC)

=53 T SRl 489,726 FIISRERIAT 122,431 HE{ER} » H
R4S inside test SEIEERERIEF] 92.95% » FRT outside test “EEHE it
RIH 36.13%

FEAN > A SO 3 > BETREE (2008) WMHEE K EEHUSG

"MERE BN~ TR FLVINR S - TEESCEVNR ) =
Eihil 000 KEEHE B ER - BHEEHHERANMEEERT R Rk
iy Bl A iy W B - sy B 20V ERE - % - NERT
FEEE T 2BEERAE S FEE R &R - (AR R ERT
HeasETER - Ehah o DURICE 5 E B T2 0 52 » WHERC Log-
Likelihood (LLR) 77 =k 8885 Al = 00 hn A 52 R & ki B DU FH 3%
AE o R EERGE R L. F-measure AR T B A 94% DL EAVRLEE < 24010 -
HRHVE R & By e i T e - R e = (E S B P
HEE SRR EEEE - AR HERERE G AREEEEH
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T BHAMESEIE - =Rz (2008) #EN e s EE
R REECCAERE R & DI a ER2 6 BRI =S|
B TIRE SRR BN DR R B SR AT TE B AU SRS - DUHARE
BRI REEE > WEEFEE HERET eI
REE o HEWAVZEM A B2 EEEE ek B st > 4888 20k
19,499 & ( [ 400-499 ¥H5% » 800-899 MEAFEETEEH 156 %6 ) » 4=,
Ry 4911 5 - PR = EREEHRIR K (1) EEEREFEE &R
(2) FTH google Z HEfEFHFIEE &N » (3) FTH google_nv_un 7 &
[EEEFIEE & - HERAERI R ERETERS R A 0.5960 ~ 0.6286 F
0.6261 -
H_ R NAMI2Z SR BEES SRS TR RS
AR
1. A EEEEEE B AN M S (E Y I - A IERETS € E &
YRS A RE E n SR AR B LV C R avE & -
2. T HBIEE SOV - RE2FEE 2 E B ERIERA
2 Pl AR o AT RS R L
3. HRES S RS (HEEENEHA%E) » fla
BRSPS BT R M BT - SHE RSN ERIFHY 7 G HE
BREDEA 45%-63% » B4R H B ATz A K o (Desale
& Kumbhar, 2013)
4. ERBRIEANHA - EFRAREH PR - AR #ETE H 5y
B NHEHHGR GRS RS > W E AT ERE -
e S R iR 1 FIERE 4 0 R 2 BUARER 2 [BEH HE)
SR AR N 03 FA — B0t DA R, o3 3R 2R P B ] S i S R - 3
HERE 2 0 B A E SRS R B G 0 B E A E 8 S St
Ei\R= - 2RERE 3 2B BssEER A E - (RSS2
SRR Y SR SR RIS PRE 4R B s E Y I SR

2 -~ HASRERET I

BERENEE S EH RS (BEJESE 2008 H3ET5
2008 ; Avila-Arguelles et al., 2010 ; Larson, 1992 ) {# {5 fH—FH57H2309 77
% RAIEEIZER B BRER - A BT E—PREEEETH
R BATE e v LU B RUR AV ERE (Wang, 1996) » A
SRR S RO SRS  [E R B8 B s E S S U
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Tk WLAZEEHR (Majority Voting) HYFZURTEREIEF 5350 LA E 77
s Rl S ARSI Z SRR » 3 RIES — @ HEs A
738 B TR - R E Y 3 SRS R — By - RREZ8% 57 3
SR WRDPBEERA Bl > KHEF B CHITOE > B
{50 FH 22 B A R Il H o SRR -

ARG - QORI HES C Ay IS RATAT LS — Ay Ra (8 73 JH 25
AR AT —{EAE [FIR - AHIGE RO J8 R oy JREE IR B RIHIE ReoR Al -
o HREENNER BRREHER (GBS (FE ~ HAREE - Hk
Refi] ~ BESEER ) Sh > RfifiE H &R A e - B DEANREE - 2
SIS SRR F N R B Ram T e S F N B R B
MAEE B % E R B B 8 B A R T R SR - Bl
W B+ FE B (FE « L~ B+ 2B OE R ESE
M e

A SOE R PSR E R IR B — oy J s Ay A - AR B
SYAFRE R Sy JARAY > AR DAPE B 5 PR B B R 2 I = o J 2 2 (5%
BT > Ft& bt ¥ o0 SRAE RE A 2 B SRS B B R o R e
A5 BAIF R — o SEs e Er R 2 e = as - SRl 2T oe
Papraitia s Il

— ENES

B o HEE BRI AR 95 BER] 99 BEEE I A
T (R R R A RSO BT 79 i 0 S5 VARG ETE C EHE
LS - AUEERED 100 4 ~104 £ HAREVEFEER - LA (EEH] > "R
EHM . - TENERET. - TEERE, - TEIEENL TR,
FHU S0 i (3t 250 i) - RBEEDEEREN - #E > BT UKD
B S TREEEM, - TENRET, N TERORIE . F=(E
BT AEES 25 T3 B 300 it (2900 i) -

— EHrERE
IS AH 8 B TSP s o S SR RE B 2 AR - R R (S

4 THEAAEIEEEAENE B heep:/ f'www.books.com.tw
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HFEFRE AFRBUAE (feature vector) FE « B » (A&
)5 (tokenization) 515 FH G (stopwords) S ER (FR{ETHSE
2008) - opffr RAkiEFHVE B ERIANE - HE S F R o e
B SCARAB o A S Fr S 7E e Bt R H o o R R i s
Y 100 (I /E B i E - SAMZERFT Onix Text Retrieval Tookit® H
HY 429 S R - 55 AEm S EA TF-IDF J57% @ Al fiE
Z BRI SO AR A TR fE ARG T BT — (A Ay B MR 1% - PiEEFE
HEMEERE RE— U 2 SRR -

=~ DRaEsallR

BT SRR ER - ARam Uk DIRES B 0774173
PRy AL 7 SR o oy AR RE RIS S N B R BEAH G Y SR
B AR Z s R - X EZEANSR Bl R (1) E0

(2) f% > (3) A > (4) 2FEXRZESZ - (5) HEER (6)
BRI SR E S N R ER 7 5 AR 22/ NEawm SL 2 plNSE SR 35 3R (1) %A
(6) BASHEEA S EEEE R &AM E2 B R ER
Bign - BN (gene) —FH H ML REEE 4 - a2 AFMEYRE2
2FE 2w BRgEE R o R REmSC AR E R R w2
RS ARR - BRaF (2) ~ (3) ~ (4) ~ (5) ~ (2)+(3) ~ (2)
+(4) ~(2)+(5) ~ (2)+(3)+(4) ~ (2)+(3)+(5) ~ (2)
+(4)+(5) ~(2)+(3)+(4)+(5) ~(3)+(4) ~(3)+(5) ~(3)
+(4) + (5) ~ (4) + (5) FISHEARMAES » THEN—MEH &L
GBI R 7 BRLRE -

e SRR S B 2 ARV ERTERE S - &
BRI ERHE RIS - fSEE EACR[EIHY 15 A R B SIS =
B RIS AR 3 JHES - 285 3 e 2 RUAE EE S SR (Delveen &
Shereen, 2013 ¢ Wi et al, 2008) » F I UBE BP9 = L3 MR 28 9 B0
NaiveBayes ~ SVM ~ 545 C 4.5 48 > 1 A KNN (1) ~ #&Zk (f#
FHZ 8RN ) -

M0 ~ BHERE
TRAERSE R > RITE] {50 A oy MR S5 A T 5 B LS JH 2 (RS -

5  http://www.lextek.com/onix/
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FEASR LT PIANRIRV SRR R B & 18 Ry oy Jas 2 SRR EGN R
BRE o FERNIORPS Beddi s A% - BT ATHS R0 S A8 (DL 1T B i SCIEL ST
A ARMERSENE R B S R o BEA > (8 ST SR AE R 2 5
R B ETE RAEER - BRSHES EA SRS EERERY
R - HIRDUEIT 2R S I es A 2 et -

5 - DRI EET D

{E S &R B 3 SR Ry o RV IEREE 2 - AR B
RERRAL 720 - BUUE S RS RE RS « Tl (2002) HE—EHH] -
FIT A ST 81 53 By PUREARDSE > (1) BN » B A%
EREY FZ HA a fe ~ (2) BIRNEZBAISIT: » 12 RS IERE T Ky
ZENAD R (3) RBIREEISUE  alH 24057 Rk VA ¢
R~ (4) FBRZENSUE - B8 AR BB E d R - S
EXERIE e ASE T - BIAEHE RS, (A, accuracy) ~ "Hf
%R | (P precision) ~ " H[E# | (R, recall) » 41}  accuracy =

(a+d) / (atb+ctd) - precision=a/ (a+c) - recallza/ (a+b) - [E]HFH
Ji& precision 1 recall FNVEEAS 4 8L > Rl F-score =2P*R/ (P+R) ° AT
FOEA 2 EEER » ARERSCERA T EHERS | RyeFAd oL - SREEE R [E 53
FHEs U R -

£ - tARiGRE D

—  FEASMAXERIE (Data Sets)

TN SREERIHIEARE R SR T - /A 95 B4R 5] 99 E24E it
REMAB 25w 0 SEBEL 12t RafEk 121 SR
BT KEORFFEEZ 18 i - PRS2 20 ffff > =B &S 79 i -
R B N BRI S 4 H DAERE R0 2P P Rl 7y - 1 BR 2R 35 B ik
fem s SCHE B R ARSI R AR DT 2 St gE th S R S o3 T A
8 i T57% » TRENEAERBERI 2P Ry sy JRAE R Z R - #RAIEER
BEFREUE 7] LA E Ry ASS SRS AR S 2K -

FHIA ARSI s SO AS =UBS1Y PDF » BB By word A&CMIER
RLESAISERRZ - SCREBBIREEE HhRE (GOREY > REERD -
A (61,54) » fHE (76,734) » AL (73,784) » 2 3LRL (30,
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483) > H$k (74, 971) > BHSESE (48, 213) - 5EHET (17,2) - f
W ERA 61 F > KORREE B AR - 53] 54 [EFRE - 2800
HINE SRR AT im0 R — R R e R T
HEREEEGHIEE - REREAEA -
LT GR oy B B B B B (8 FH 4 PE T Waikaro K E2 A S5 HY WEKA
(Waikato Environment for Knowledge Analysis ) hfiAs 3.7.8 » #ETE R ]
EpaH (A ERHE ZEMR e g ) - ERIEERER
FREEEER - FRERERN U EE 2 BRSREE A RS > G
FAEHAEAEREE | (Artificial Neural Network, ANN) ~ T ZEF K HEH |
( Case-Based Reasoning, CBR) ~ "k {fHfZ##T/% | (k-Nearest Neighbor
Algorithm, kNN ) ~ "H453%8H | (Naive Bayes, NB) ~ " F#E[a =% |
( Support Vector Machine, SVM ) > DL K T 7R 56 | (Decision Tree)
%F o RSB —PEELREE Delveen and Shereen (2013) Y3 BUEEIEN
FFPEEAES > HES AR FBEA R - iR ERE - A%E -
kNN » DLUR &5 & Bl DUrE T A S A A )T AT E R - &R
PRIERES WEKA > Fir{E Yy S Es 2 SR e T -
B4l H R 738 ¢ weka.classifiers.bayes.NaiveBayes ;
T IE A =% ¢ weka.classifiers.functions.SMO
RS C4.5 * weka.classifiers.trees.]48 ;
kNN (47 1 #£) : weka.classifiers.lazy.IBk ;
PEEE (R4 ) ¢ weka.classifiers.meta.MultiSchem °
B Rawm oLz aF Al J7 & ATER 10 97 22 X Ea 58 (10-fold Cross
Validation ) - jKF 2 EEZOR ) E Ky 10 77 » AT 10 K2 Bgas - BT H
b ] fold SISk B IR + BRI FI% fold =~ SCPEIE RIStk - 5
B 9 18l fold =2 SCPR B -

(—) X RB AL AEZHAR

FoPkBE i RE ARURAR IH £ 3w SR RHERYREUE - FAiat 79 ik
oo SEHEUEL (1) B (2) W%~ (3) A3~ (4) 2F3Wk-
(5) HEk > (6) BHEFEE/REY - WHRAL LAl T AR B2 0%
oy NSRS - IS RE LR - A DLI2D EfisE th B oy SRS e
HRIE80% HYREEHH - Wit > AP RISk EREfta: (1) - (2) »
(3) » (4) » (5) » (6) EINIH - 73 RIBIT X7 TR > HEGER
W1 FR - He o (1) BERATE A B & HERE AR S WS
R o HFHERAYPIERE > ATLERRREE - A3 25 RE A
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H#AE 70% LLE » Horpr » i SRIA S 2 RSB A 53 FRE 2 IR -
53N o IS BT Z S oA A EARAR L - Bl > TR 2B
B T EEZBRES ) F IEAORTER TRV LA

1
FRSZEXMHRBTRERDERER (Bl B2th)
s mme O OS5 g ek
Classifier majority vote)
(1) E# 51.60 53.62 3674 4750  51.62 48.22
(2) fH% 97.91 9596 5121 6346  97.79 79.33
(3) A 89.77 90.80 7675 75.18  88.57 81.75
(4) Z2H TR 66.33 83.33  69.00 70.00  81.33 74.00
(5) H#% 90.89 84.11 73.64 3111  90.89 74.13
(6) FsEFE  33.50 4535 3350 18.15  45.95 35.29

(D) BRI BAEEMBZIER

FH EHORIESUEN A R B EfigE S B S o B R A AT
VOSSN ES - BB DME R ERVAE S » AR L1 & 7 s 3l 40
fEH - R EEN SRS R (2) » (3) » (4) » (5) - HI
ERHEFRVEE R - (2) + (3) ~ (2) + (4) ~ (2) +(5) ~ (2)
+(3)+(4) ~ (2)+(3)+(5) ~ (2)+(4)+(5) ~ (2)+(3)
+(4)+(5) ~ (3)+(4) ~ (3)+(5) ~ (3)+(4)+(5) ~
(4) + (5) F 11 HEARE - A AEBIER NEREHEEI A
TR B2 B T o SEREHERAT 85% DL B S A T T E R > DU
R IR LR S A R ER AR SR 2 E A NS R
ERAH G » bR —TdaH & m] DS B A 0 HA0eE » S8 aH & HHEY -
REBNEREHISFERREHENFE 2 -

FERBEIIE SN B Z 85 0 /e IER NaiveBayes ~ SVM
Bl WEKA Yy MultiScheme ( 2%/ » £ majority vote ) b =FE 7574 » &
BHERILL (2) 2~ (3) A3~ (4) 253k~ (5) HERILIUfE »
Sl LAHESaH & T A 15 AR ESHA TS > BUARRS Loy A4S
=2

R 2 AIiSA] BB ESERNA R B E - Frallsi i o i as
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EHER DA o K 7 EAG TR T 5 B A 1 Lo SRR B E
REMZEE > EREZ ISR ESREER > MERESEA
NaiveBayes ~ SVM Wi FEHEZR B AL 85% HYERIE - NI 2 8% -
FATEREEL (2) ~ (3) ~ (2)+(5) ~ (3) +(5) ~ (2) +(3)
+(4) ~ (2)+(3)+(5) ~ (3)+(4)+(5) ~ (2)+(3) +(4)
+ (5) #/EdE -

*®2
EBEiEs B BER (B Both)
B
a0 MultiScheme
2 6 @ 6 5% sy Naive SVM (€2
wWoA 2 H e W Bayes (SMO) & majority
Z X O # o £ Classifier vote)
ST b4
Rk
& 76 734 97.91 95.96 97.79
& 73 784 89.77 90.80 88.57
* 30 483 66.33 83.33 82.33
* 74 971 90.89 84.11 90.89
* * 149 770 57.50 91.14 91.14
* * 106 770 79.92 83.77 83.39
& & 150 666 97.60 92.60 97.60
* * 103 471 82.15 85.78 85.12
& & 147 492 90.45 96.19 96.19
* * 104 424 83.28 83.07 83.49
& &3 = 179 666 89.95 95.10 94.99
e & & 223 650 93.36 97.81 97.81
* * * 180 666 84.14 89.27 90.34
& & & 177 660 89.10 97.07 97.07
& & Z & 253 653 91.35 97.79 97.79

(2) 3R AREH/ITR
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TERIETE 2 Bhash R » Ml e =0 2 ek e 7
R F&IE - —FEE 0 Aas 240 Ry ss — P& St LA Naive Bayes Classifier 1
SVM Classifier /T2 » HEER—2 > Rl e E - &4~ —20
R A R RV E RO PRI 22 A 508 C4.5 (J48) MEETHE >
o EL o A R 1 — P g - SRS Y WA (8 o B AE SR A T U A% ZE > DL
B - 5oh > BREER (2) ~ (3) ~ (2) +(5) ~ (3) +(5) »
(2)+(3)+(4) ~ (2)+(3)+(5) ~(3)+(4)+(5) ~ (2)
+(3) + (4) + (5) H&)\HHAE - REREGEFWFE 3 Fr o Nemih—
T T AR T AR 10 738 -

*®3
_MEESESREECREER (84 832tt)
LohlE Jith 1 Jith 2 Tith 3: Tith 4
MultiScheme ~ MultiScheme  MultiScheme  MultiScheme
2 G @ ) (NB)SVM# (NBSVM/J48  (NB/SVM->  (NBSVM-
wmox 2 R W R 348) KNN)
ESE majority vote) majority vote)  Train data: £  Train data: 2
X #il instances #h instances
Tk
23 instances 453 instances  Test Data: /&  Test Data: {#
ErTIgR  BEUTHISE T E Naive BY & Naive
Bayes £1 SVM  Bayes il SVM
A—FEF B
instances instances
* 97.79 97.79 100.00 99.33
* 88.57 87.84 100.00 100.00
* * 97.60 97.07 100.00 99.45
* * 96.19 96.61 99.55 99.55
* * * 94.99 97.49 98.81 99.60
* * * 97.81 97.62 100.00 100.00
* * * 97.07 96.92 100.00 100.00
* * * * 97.79 97.87 99.03 99.03
g 95.97 96.16 99.67 99.62
(m) 3t
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WF 3 Fon > I35 1 fIJ55 2 R S BUA RIS B g 4y JE s
574 3 fI574 4 R Ry (8 FH 2O RIS 2 S8 - &R 38
S R JTE | 575 2 2SR A BY, > BURS RIS
BREIGERINEARE » 2RI » 574 3 Fe ik 4 HURE TR BB 574 1 Al
T35 2 BUREHER -

HLR AR E BB AT R MR L R 0 e Pk
R 81.75% o [ Aim S I ZZ5R0E 2 2% feg B = 5 B JE g i
R HENESNEESSSE L TEHSEABEEEHSEY
Bt - B > HEREISEN - OIS E s e gy
%3 K 4 BRI RN SRR - £ BT A3 R4
5y BT E] 99.67% F1 99.62% HIMEHER > BEURBTZE o Ak A W JE =04y
BEEESBFER LT -

HETRE LRSIy s (1) L (2) E -~ (3) A2 (4) £
EXR - (5) Bk~ (6) BEAESE SHHER - A EHELT A
{5 P s S RE AR S EA A DL PR 5 Rk B Eh o SRR TR - 24
i E At PO 5 A BRI E A A X RS - B— T - ZEEE
SRR 2 SRR G 0 B3R 3 BB TP OISR > kNN (YRS R8RIARS i
B J48 » SRS ERHEN] > B ARRDAR SR T o A ok
HAEE TS TG ER 148 » EELER KNN AEESR R - HIth - Hid —F
J@=X o RNV g FUAB TR — W E s s BN — BiE R
LAy SN RE ZE BRI k) - B {8 P 2B e X 3 o R i PR R 19 4
JEPS > Bl > BEAEEAIERS - AT DRI 2 R o e (B e - A
B TIEE HE Y -

— - ERREBESEEEN

HPA AT B (BRI A e S R B SRkt ) HYRE A 2 RO SR
ZPEEE S BB AR R S NRERVEER - RE— g S e
T3 S ES A (B O SR AR RE - ACE SRR AR S I AR
JE © o AEEHREEARRZE Y 50 ARRYFOE - B TR - TENRET ) -

CEEEORE, - TERMEEGN BT RS RERE 100 i~ 103 AR
EFEERL - HFEE] ~ & S0 A » #84k 250 & o EHERANS8%—
A > BfEEY > HefifES - HE > SHHIEHEE H B EA

6 THERLEREEENE B heep:/ f’www.books.com.tw
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BRI SR EEE (FENMNEBT) hlAEE (495) - H
Bk (500) DURAEEAIE SR (500) -

BRI SER R > oy WS B SR EE —FIEE e sy S 40 M -
EE—TERE o EE TS EHEREVARR 10 #7138 3 a8 - 55
EAEERIBEE IS B SR - kPSR B A —8E R
AL IS aEesT o ETHEROEHE > WS EmER -

(D) F—BEYAEREZETR

PR EL B H 2% BE B HY B 85 22 7 X4 Naive Bayes Classifier B
SVM > WHEREERE (1) % ~ (2) BRI (3) % + HER =305
SRR =R RS - R 4 PS> ERENE N etk
B Bk SEEIN LS > FTS RIS BREEREA 98% DL R
IKAE o B (H S EOAYEE (majority vote) FREK » HVEMEHER Y
A By 98.0% (5) »97.6% (6) F197.2% (7) - 558 N HVEE B4y 4E
NS

"REE | SRR R S S ER B S U P R RS B S B T
KT JESE R AR EEE S E FRSEER F o MEEEEARE
Yo B—T51H > BN TS « Bk sERIEE T HER ) EREAESE
TN > [EIRFLS [ R (A TR e % -

® 4
FIEE D EBR B BER
s gl

s 98.8% 98.4% 98.0%
(19 (f:ﬁg %5%1 ) 247/3 246/4 245/5
TR 98.0% 97.6% 97.6%
(2) Hk ( 56%4/%5;) 245/5 244/6 244/6
(3) b %m@z 98.4% 98.0% 97.2%
H ok ( fﬁg %?i ) 246/4 245/5 243/7
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SrfaE SRR E S B A R - PN P
RS BN — BB R > AR AT IS e o Es TR AT A )
B > R RS e A R TR B AR S e TR (%
BoR) o ARPEEARST KNN ERSERT C4.5 (J48) FITEE: - EEREIE
W S L IS SR ZeE T - AR C4.5 MY RE RS BRI B R
kNN o Hrp > [ HereiiE = + HifsER > C4.5 B rl{5E] 100% ZHF
W% > BURH ZBURTRES 2 P& g XS0 B By SE R B 2 838
VEITTE - 2N EARERER v —(EE R R RS — IS E
I 73 S B L o S 2 A (] |y 8 S U T e Py IE A > A& ACHRER
SRR -

zgﬁéﬁﬁ%¥%2%ﬁ$
HRHE kNN C4.5 (J48)
s 98.8% 99.6.%
OEE wEm L, 2ion
R 98.0% 100%
(2) H (I§§Z?f§§§§) 245/5 250/0
TERER 98.8% 100%
(30 R - HE (ég%fi) 24503 2500

= ENISHREHBREEEEER

AT SRR (RT3 - BRI E R B R
AR 55 R S 5 B 53 S e 979% LA« 24T » LTl
BRI S RUGIEZORL VO © 24717 > BIBEEROIE | AR F By
HORRIE - UL - R LI SRS o T R
AIERELS IS TR T RS @ RS BORSEs 2 B
1 BB TR TRCR -

(=) FBHEE AT E R 3
SRR AT Ry i 2 125 AR A 5 s > HUESER 100 4~ 104 4R i
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FREVEFEE R - TR, - TEARGET) - T EERE L =
Fenl ~ #5300 4 H84k 900 A - BEE - s HEHER (1) %~ (2)
H#k ~ (3) M2 + Het =BT EEER - 9000 £EHEREBRTE
FRIR% 7 SEFRBEE (FESRNRVET) R (1786) - Hik (1879)
AR HZERI H% (1846) -

BERERETISENIE - T WPEETIR s - BERINEUEZIES —
M e g it IEHERDAREUTETIER 10 #7350 s PR EAF
RIS —PEBI REE R - PRHEZ IR A — 2 ER - EA
SIERE s ETHEROEAE - WEtEH R

(=) B
1. F—HBETREREHZIER

TESE—P& e - BRALT XM E By B s Y25 82 % Naive

Bayes Classifier ~ SVM » S jllFI[4R HH =805 - B (1) THE%, ~ (2)

"H#k, > (3) TR+ Hik, - iiSZBENEER 6 S B

BRI EAN R - Bt SR EIN LEH# > FTSEI DM
TEHEREA 93% DL ERY/KAE 5 Hrp o SCDIEFERY "% + ik, 1297
B EFRBERGE  DARERBEER 900 £ FpEEEHERE &
% Naive Bayes Classifier B1 SVM 1Y/ B A (T /7 50 » KB R ZE F] 94%
PLE > aSAEERE B CAREERET E > T, & "TH#k, 5B
e B E AR -

B 4 GERTEER - T + HER sBRNE M R s s
B ERIG SR PR o A R AR AR "M%, &8
ke DT ERRGEIR - FHAEFRZHPERIED  SCREENRA
& o e E R AT ISR B AR SO R RMERBUE N S S &
T FRFE SR o S — (A RS ELE SVM 7 M85 09 70 JE &S A 3w £ R
— el SREEASH Ef {8 7Y Naive Bayes Classifier « It > 45557 4 132 6 1Y
HEGER - BEERRS B EREE s - HEE A
SVM 73 ¥5igs o MHEY - EESER DK - RIHERE {8 Naive Bayes

Classifier °
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*6
F—IEE D EEER IR ER
prae. Naive Bayes SVM Majority
SKEN
R Classifier (SMO) Vote
TETfER 94.0% 98..6% 93.7%
(1) % ERER
b o 846/54 888/12 844/56
(EHE/ $58) ° °
TEHER 97.8% 98.4% 97.2%
(2) Hgk FORMEL
. o 880/20 244/6 87512
(TEHE / §528) o125
TEER 98.7% 99.1% 98.2%
(3) % + Hit L] 45
E‘ﬂ%ffn 892/11 889/8 884/16
R E Y

2. R MBI AREHBITR

NS AT X SR P 9T W A gl D S By
ganllGR o RS — PR SR > I E e A — 2
ARt > dEeEbE A\ S5 IS oy e T TR I - A — BV E R
B (FESRANRVET) 7Rl R (56) » Hik (25) DURIMZRIH #%
(16) 5 3f H 28 P8 g oy 45 SR EL S5 — P T B W ek SRS T T 1%
T (ZEA) - KEE P EEEER > B IR HERARE S 78
SRR T B T SRR e 2 RS C4.5 (J48) AYEEENE > &EIAGR
RIS IRE - HISE R 2R 7 - BN - By 15 (EECROEE >
% 8 Ry BE IR g oy M es L2 fg =y JHEs 2 AR iR bl - AR B —
P - BRI E RIS E BT RERE AR dET R %
TS HIEEE o BRSSO B AR EES T -

®)7
= AR ER T BER
oy BOREEIAC 4.5 (J48) 1 »
U R e g
TR 99.3%
(1) % : i
SRR (EHE/ S5 8946
P 994%
(2) B3 _ i
e — D 89575
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TEHER 99.6%

(3) % + HiF — -
Bl (IR / $E25%) 896/4

*8
BineElSE DiEss I BT DS 2B ER LR

ZRIE (900 %) EmirgAAEy G AASS 2 EENS
- WAT NB HURRHEA AT SVM KSR o 11

(1) fg%s 94.0% 98.7% 99.3%
(2) H¥x 97.8% 98.4% 99.4%
(3) % + Bt 99.6% 99.4% 99.6%

U0 -~ 2NEEF G ERET R

LL 900 SEREE R RO - 413k 8 A HAEHER B 2 99% LIE > K
s LY R B E BB A A EHEE - & TE D TEEEA
E’J@I AEiETm AR EIEE H REREN S B s Egm T -
MR sE R RN > USSR -

(=) 4R RBIE

5% 6 (VEBREER - 55— /& F Naive Bayes 77 fH a5 2 SR BHEALL
i SVM 73ffzs 7= - AL > FyfE— D FRT 38Rk Naive Bayes 7350237754
FERRIIR A - &SRR 2 AL BRI AR > PIERAN A0 AT
W EREL T

1. EHERRNER BN > SEAREIUC S%5E 2 SR -

EHER (FMESES) RN - &l - LbriE AR

BTN SR EEEM D DBy S A IRl - Fla - B —
$J§BA e E’Jiﬁaﬂ HANBEMT » KEEER - fEEEE

" A EE

1 (DET) i)l (N) \n 2 (DET) & (N)\n 3 (DET)
BOM (N) \n 4 (DET) JEM (N) \n 5 (DET) 3= (N) \n

B2 SEABEFZATH LRE  IRAE N E AR ILEL G ER
WEHE | dEi > W =FE S ME AT 0 Naive Bayes Classifier 43788 5 T B4 7%
B SHI 0 SVM ELRSRAS C4.5 FhAr R E T E ARG ) EI - B

107



EIE L EHELRTSE 13 ¢ 1 (December 2018 )

FEZK Naive Bayes Classifier {0-F-EEELIERE (B 745 RAVIRIEAES g —
BREY) - BREANEEFREENENE > HEERKTES T REN
axaTEERUETE - WA EENEETHIFHERN (FHE) 4 WA T%
FERISER " REEENSGETER " AT m e - BON
JE ... FJEAE o H SVM B CA.5 R L L s E R E NG - BEaH -
R A S S I 2 B i 2 2 g SN H B > 8 2:1 BTS00 T > o7
BIINEZEE " ENaGT ) HEE LFREEEE EGIE T MBER
UL L HGE R s - BHE L BRESRIRER > sER A%
IRINZEER (M%) SRR > BRCUFREEERDY > DERE
PR A -

A AR —AE - 1 T Hik, (IEHERSET - gULAERE
IAEER  INRIEAELE " Bk ) BRET > B T EREBELL
W% o AT DA = BUAE Y IERE - 0 H o AE T HER, + T
S of o R PE R o S e o SRR > ST HEET - EEERTR N IEE
FHAE " Hit, BERETHRTE TR REE A R SRR
"2 e EE H BRI REEERS -

NIE > ReifEm B EiEtER T RIS - H /A % Bt JEes
i BRHETEXXENE R BRI R H RN EEE -

2. EHERKEEE - RRERER > NRXEREEE S E
GELEXMREBABFHARE R - §l40 - THELEEEER - &
P IEE " NEAR

KB (FW) 1909 (DET) &&&f (N) \n pH3E (Nv)
1909 (DET) HEADQUARTERS (FW) \n 3% (Vi) T/E
(N)  #1% (Vo AHilg (Vi) THQ (FW) TfFz= (N)
\n THQ (FW) WORK (FW) AT (FW) PLAY
(FW) \n CONNECT (FW) Sydney (FW) TfEz= (N)\
n CONNECT (FW) SYDNEY (FW) \n ##f% (N)

TfE= (N) \n ATTRACTION (FW) MEDIA (FW)
\n K (FW) ##/3% (N) \n OFFICE (FW) K (FW) \n
NFOE (FW) /AF (N)  ## (Nv) 2=

(N) \n BURFAU (FW) 100 (DET) A (FW) \
n NEW (FW) OFFICE (FW) FOR (FW)
THE (FW) CENTURY-OLD (FW) FIRM

(FW) NFOE (FW) \n BPGM (FW) i (N) ZEi%
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AT (N) \n BPGM (FW) LAW (FW)
OFFICE (FW) \n 75 (N) 44 (N) QR
(N)\n RED (FW) BULL (FW) \n SC (FW) TfE=
(N) \n STUDIO (FW) SC (FW) \n
CUMLUS (FW)  ##3% (N) \n CUMULUS
(FW)  OFFICE (FW) \n {if#ik (N)  4Ethgh (N)
4438 (N) \n HEADQUARTER (FW) MICROSOFT
(FW) \n VIENNA (FW)\n “(FW) BEfEfr (N)
(FW) vz (N) \n BARRA & BARRA (FW)
OFFICE (FW) \n BCC (FW) BOVES (FW)  $RfT
(N)\n BCC (FW) BOVES (FW) BANK (FW) \n
HAT(N)  BEihE (N) B3 (Vi) JAL(FW)  REAL (FW)
ESTATE (FW) DEVELOPMENT (FW)  OFFICES
(FW) \n BOUKLIS (FW) £ (N)
BEm(N) EHO(Nv) AFN)  FRF(N) 21 (N)
4Fh (N)  ff (N) \n ARTIS (FW) CAPITAL (FW)
MANAGEMENT (FW) \n f@ (N) F3Z (N) FHE
(N) (N) GOOGLE (FW) \n PENSON (FW)
GOOGLE (FW) CSG (FW) COVENT (FW) GARDEN
(FW) LONDON (FW) \n S (N) ##pg (Nv) ¥
(Nv) TOYOTA (FW) TSUSHO (FW) \n

TEZ P& g sy et /AH > Naive Bayes Classifier 4355 5y " IA &
) GEI > SYM Sy Ry T IR T ) EE > TRSRAET IR B I
HRB =S EREETAE > &k AT HEZESBER - EH L
ZEFHEELEZE " ENRGT ) o LABEBERNERA T
L =R EHERNNS > SR E RN w7 R E L U7 -
B0 - 1F T ARE R | SR EEHER T REsE "~ "WORK" ~ " TfE
"SUERAT S el " EHhE T E L SRR - T T NG E
b EG IR TE=E "~ "EE " "R E SR B
CEBRR > IR " TAE " PLAY" "R TR T REREL
EXHFREBTR  MEE A R SR SN JHE A
O R ERT G TN N RIS R A S EARRNE -

Rl - RRHIR S I as iE R )7 REE - [(EHARKEER R
Ryt Al R ERVsEER > FEFEA T HEk , SEHAME BB LU
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U2 SUREEE BRI -

(=) B4 RTH
1. rHAHERZ IR

¥ 8 th 2 (Ha B P g =0 B 8 o e i % g N H B o e 2 KE
REEREIREGH > F—IEEHETER IR 7% > N amE LA Naive Bayes
Classifier BiL SVM 738085 » = FAA R BB OS2I 94% DL Y5y
BUENER - HEMARG SCRE 2 2 E=NE #5778 » AITER P AUEE
RO T ATEGE 0T H EE IR E 99% DAL o R IE R sEALLE
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2. BRI R X ZHE

i L E H 1R BB BB HESR - FTHE A R85 2 BT 1ERE=E
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INTTER = S BB -

3. ERAE Bt B B A TAiTHE

Aem SCFEH DR 22 AN S B Ry 0L » BIUIEHERA
BNy SAMIGRAERE - B T T B AR R B a8 B B4R B TE - %
B4 H TIESERRE ~ iEm LAERE RSN - B i es 22 i B A M A
HEAET e &E > EEMHERNEE BRIV
AR o 3l H - R BRI AR R EEHE AR
EHUETER > NIt DB N ESEBS T E AR L - HE > DZER
B 85 BT RE L Em S s B ERHET S B8 0
R R A A1 A [F] Rk 2 BHEFIEE - B XRAE S 1 L8 E IS
T34 PDF FE A& ~ s EAEZE HITML AR 23 - SE4iSC7 A5 -
RIEEIARAT B R 2 R - KGIFR\ESHERR - BirAEEEREEE
B A BETIESE > W BERE RSB E 2 EH
Sl SRt K o R 2R o TS R RN T = 2 99% fifh - KN
It BT DATEEHRY B R ARG SR AR B B e E [E E aE R
T RRRT > TNE BB TITEE -

FH I ARl - SR &2 e o B A R e s CE R &
FEEO LA EFHEEREENEBERAY  HEREEEESZEHER
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2. HREE B EH = (ER X0V - AEkeT 2 e E
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Cataloging refers to assigning a publication the most appropriate
category and classification number according to its content and the adopted
classification scheme (such as New Classification Scheme for Chinese
Libraries). The main purpose of classification is to assign the publication to
a specific location on the shelf and group publications of similar contents
together. The traditional classification follows this procedure below.
Experts with relevant knowledge background read the content first, and
decide the categories according to the publication’s themes and contents.
This procedure requires a large amount of manpower, time and money,
and the manual classification is easily influenced by experts’ differences
of subjective cognitions, thus resulting in inconsistencies of classification.
In addition, most librarians have relevant knowledge only in the library
information field, but are required to be responsible for all the cataloging
and classification in libraries, thus encountering classification difficulties
resulted from insufficiency of background knowledge. Furthermore, because
of the advancements of information technologies, the digitalized documents
in all subject fields have increased in a large number, creating an even
heavier load for cataloging librarians to enhance the speed of cataloging.
Cataloging is also easily influenced by differences of catalogers’ subjective
cognitions, resulting in inconsistencies of cataloging, including inter-
consistency (among different catalogers) and intra-consistency (among
different cataloging times of the same cataloger).

To solve the problems mentioned above, automatic book classification
systems of data mining have been introduced into the library and information
science field. Some of the functions of automatic book classification have
achieved the quality of manual classification and can do real-time classification
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of multi-categories and multi-documents simultaneously. The results of
experiments reveal that the accuracy rate of all digits of classification numbers
through automatic book classification is 55%, decreasing with more digits
counted, and the accuracy rate of the first two digits is only 76%. However,
no matter it is manual or automatic book classification, the overall efficiency
and effectiveness of classification are still not satisfying. Library users often
fail to find books or journals that meet individual information needs, thus the
satisfaction degree of library uses is largely decreased.

Methodology

Automatic book classification systems of the past have adopted only
one classifier, generating barely satisfying results of classification. For
enhancing the performance of automatic book classification systems,
multiple classifiers have been incorporated. In this paper, the hierarchical
automatic book classification system with a majority-ruled decision making
strategy has been investigated, in which multiple classification algorithms
are integrated, and the classification results are decided by a majority voting
approach. Taking the two-level classification system as an example, after the
features of testing document are keyed in, the classifier A and classifier B of
the first level conduct the classifications. If the results of classifications are
in consistency, then the result is accepted. If the results are not consistent,
then the classifier C of the second level does another round of classification,
and the result is decided by a majority voting strategy. In other words, if the
classification result of the classifier C is the same with any one of the results
of the two classifiers of the first level, then the result is accepted; otherwise,
the result is decided as unknown.

In addition to basic bibliographic information (title, author, publisher,
publication date, and keywords), abstracts, full text and bibliographies
tend to be added to the bibliography fields of each document for a more
comprehensive document description. In this paper, the researcher tried to
investigate which combination of document content fragments is the best
for achieving the highest efficiency and generating satisfying classification
results in a multi-level automatic book classification system. Fifteen
combinations of document fragments mentioned above were generated and
used to train five classifiers. Based on the comparison of efficiencies of the
commonly used classifiers, the three most efficient classifier algorithms,
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Naive Bayes, SVM and Decision Tree C4.5, were adopted, and KNN and
the majority voting strategy were incorporated.

Results

Three datasets including thesis and dissertations, online bookstore
catalogs, and online bookstore catalogues with category decreases and
quantity increases were tested, and the experiment results of various
classifiers are discussed as below.

Dataset of Thesis

When collecting training and testing corpora, the thesis of an university
in central Taiwan submitted during the period of 2006-2010, were collected,
including 12 in Horticulture, 12 in Entomology, 17 in Animal Science,
18 in Soil and Water Conservation, and 20 in Chinese Literature, with
a total of 79 degree papers. Three classification algorithms including
Naive Bayes, SVM and MultiScheme of WEKA (with the majority voting
strategy) were adopted for the classifiers. Four datasets including abstracts,
texts, bibliographies and catalogues were included, and 15 permutation
combinations of different fragments were generated.

At the first level, Naive Bayes Classifier and SVM Classifier conducted
classifications. If the results were consistent, it was accepted. Among the
combinations of various data fragments, the best accuracy rate of the first level
was 97.79%. At the second level, the inconsistent data records were transferred
to Decision Tree C4.5 (J48) or KNN for another round of classification. The
results were compared with the classification results of the two classifiers of
the first level, and the final result was decided with a majority voting strategy
for the attribution of categories. Among the combinations of data fragments,
Decision Tree C4.5 and KNN reached the accuracy rate of 100.00%.

Dataset of Online Bookstore Catalogues

Since the hierarchical automatic classification systems with a
majority voting strategy reached a satisfying accuracy rate on cataloging
the experimental data of thesis and dissertations, for further verifying the
efficiency of this multi-level classification system on cataloging books, more
than fifty different books in five categories including Business and Finance,
Interior Design, Medical and Health, Computer Science and Recipes published

119



Journal of Libray and Information Science Research 13 : 1 (December 2018 )

during 2011 and 2014 were chosen as the dataset, with a total of 250 books.
The data was tested and classified for three combinations of data fragments,
including (1) abstracts, (2) catalogues, and (3) abstracts and catalogues.

In the experiment of the first-level classifiers, the commonly used
machine learning approaches, Naive Bayes Classifier and SVM, were adopted.
In the experiment datasets, no matter it is abstracts, catalogues or abstracts
plus catalogues, the accuracy rates of classification were all over 98%. In the
parallel experiment of the second-level classifiers KNN and Decision Tree
C4.5 (J48), the overall accuracy rate of Decision Tree C4.5 was higher than
kNN, especially for the “Catalogues™ or “Abstracts plus Catalogues” parts,
the accuracy rate of C4.5 could reach an accuracy rate of 100%.

Online Bookstore Catalogues with category decreases and
quantity increases

To further investigate whether the efficiency of this hierarchical
automatic classification system with the majority voting strategy would
be influenced under the circumstance of a fewer number of categories but
a larger amount of books, the researcher of this study added 300 books
published between 2011 and 2015 in each of the three categories of Business
and Finance, Interior Design, and Medical and Health, with a total of 900
books. A classification experiment was conducted on the bibliographic data
including (1) abstracts, (2) catalogues, and (3) abstracts plus catalogues.

At the first level, the commonly used and efficient machine learning
approaches, Naive Bayes Classifier and SVM, were adopted to train the
three classifiers, for generating classification results on (1) abstracts,
(2) catalogues, and (3) abstracts plus catalogues. The accuracy rates of
classification through the algorithms of Naive Bayes Classifier and SVM
were over 94%. It suggested that the corpora of Abstracts and Catalogues
were of importance and representativeness. After the first-level classification,
the efficient algorithm of Decision Tree C4.5 (J48) was used for the second-
level classification on (1) abstracts, (2) catalogues, and (3) abstracts plus
catalogues. The accuracy rates were 99.3%, 99.4% and 99.6%, respectively.

Conclusion and suggestions for future studies

The research results suggested that, in the dataset of online bookstore
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catalogues, compared with the traditional classification systems with
one single classifier, a multi-level automatic classification system with
the majority voting strategy could reach an accuracy rate of 99%, thus
enhancing effectively the accuracy rates of classification. Furthermore, at
the second level of multi-level classification systems, since the quantity of
data to be classified had decreased largely, it could improve the problem
of taking too much time when the traditional classification systems with
one single classifier were processing a large quantity of data. From the
experiment of the second-level classification with a majority voting strategy,
we can see that the efficiencies of classification models were influenced by
the numbers of original sentences and phrases of data records. That is, if
the original sentences and phrases were too short (for example, just one or
two sentences in Chinese), then after data dimension deduction, the quantity
of collected data representation would not be representative, resulting in
decreasing or fluctuation of classification efficiencies through a multi-level
classification system. However, if the number of original sentences and
phrases of a bibliographic record was more than five, then through the multi-
level classification system, the accuracy rates of classification would be
enhanced, resulting in a more stable performance of the classification model.

It is suggested that researchers of future studies should conduct

experiments in real situations of libraries and examine the outcome numbers,
for exploring the feasibility of using automatic classification systems to do
classification for library collections. In addition, several suggestions were
made for future studies.

1. To investigate whether a multi-level automatic classification system
has similar or better classification outcomes when processing two
or three-level classification numbers, in addition to the practical
approach of enlarging datasets, it is also suggested to test the
classification results on the classification number systems now used
in libraries.

2. In addition to the approaches of TF and TFIDF, different choices of
document representation should be compared and tested.

3. With the prevalence of online resources, data in various languages in
different countries around the world has been increasing dramatically
every day, and it is suggested that subsequent experiments should
expand to test on datasets in different languages.
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