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Abstract

Data cleaning is the inception of bibliomining, whose results also depend
heavily on it. Yet, in the light of the noises encoded in the data in question, the
traditional implementation of bibliomining has to sacrifice efficacy for the

elimination of these undesired noises.

In past papers most researchers on data cleaning for bibliomining focused on
the processing of internal data, only few took external data as their source materials.
However, vast external data available in the field of library science can be
synthesized with library integrated system, providing librarians a better

understanding of the usage behaviors of library users.

In the methodology of our research, we first take external data as our source
materials and apply them to different stages of data cleaning, i.g. data integration,
data transformation, data reduction and concept hierarchy. Afterwards, we process
both the untouched and the processed data with regression and clustering, on whose
results we take extensive inspection with an aim to evince our concepts and

methodology of data cleaning do facilitate the accuracy in bibliomining.

Our results indicate that we are capable of extracting a much prospering result
of variable probability in both R? analysis of recession and clustering if data
cleaning is adopted in bibliomining. In addition to noise elimination, we found the
possibility to further increase the efficacy of bibliomining through dual-variable

clustering, multi-variable clustering, to name just a few.

Keyword: Data cleaning, Bibliomining
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W SRTHS A BT PERLTR v ¥l 7 T oy
HLFH S AT T R TR SEA B HR AR A L)

AN ARTHEEESATREAS L U AT SRE P TR
THEF R R AR BE RSN AR 2d FRHEBLREE FEaS
PEREFHESIRBFEF gt Bipl 2 s SFEE o A FEip
R R Y AT R e 0 BEARIT N A KA 0L~ BRI R AR

FApIL o & 2-3-1 5 R AT ART T2 dT 3N

40231 AT L AL S

TR R T 72 R 5
RN ERFR s wHE AT wE - Vs 2 Tk
R w BT AT A
FESha 13 % 44 (Binning) ~ & i (Regression) ~ # % (Clustering) ~ #|
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S | ¥ {72 ed2 S
e % 45 (Binning) ~ i ﬁT?(Regression) ~ # X (Clustering) ~ #1
i
T Bl S v
TR KR L F L (F AR~ £19(2003) o Hchhde ¢ BRI AL R L SR 0

¥R FZY 0 7117-119 - Han J.& Kamber, M. (2000). Data Mining: Concepts and Techniques.

San Francisco, CA: Morgan Kaufmann.

ZE 2 EMANE DT EF A 438 (Binning) ~ £ & B 5% (Histogram
Analysis) ~ & #f & 47 ;% (Cluster Analysis) ~ & B ;% &g %7 ;= (Discretization by
Intuitive Partitioning)  » §4:% £ * f47 T3HEP N {57 cnk Bl L A)* ¢
PPN T E L B RAEJIY R T EFREF D VRT RS
LREHRE > ZREBRR AR OR A SPPF{T AL S BIEAIEA DT
FE D ERAREIE? AN ARAN BT S BN BN OA RS
51263.34~60234.13 2 [ » 4opt $30 B BLZ R T 0 p R 2 2 VR L G

50000~60000 =% B4t — kK A AR FREEFT U3 QAFE L L HOF

\

Frd FREZEY SR E

FRFZET S RE 47 2 L We g i (2009) AL R P
gz FALFIEBGIFA L 0 F P REEE P EM S TR ER > Py B8
EHFRRER Y hAB R 00 WHFIRASA] > £ REFI A F R

2 2B ek o ¥ 0 F-Measure 32 TR F sk - B3 P BT 2B Y
Y L FRFRET AR AL R  HERSES AR 2

Fi P (EiEf > 2008)
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Bt (2009) 4 7 RZ2 40 7 kA HTHRT A L2 A& F

e
=

7}i N
R esr R F T oA i (2001) FEFIAERR e AR T B
LheT R d TS AR Y e 53 Y W OPAC A
Bro TITHRERY 2% T BIFIHELETY o A E B Bk
SRR R EE P FR TS SE TR B2 R ERS e EFEC g
2001+ 2002 ; % & F » 20025 4@ 47 > 2003 ; ¥ 7F > 2004 5 £ % 1 > 2000 ;
i E > 1999 #RE 7520025 §4 3 % > 20025 +kiFE 0 2005 BT 2~ fFak
i= > 2007 ; $%¢ & > 2009 ; #F > 2008 5 3 F > 2010) o @ £ LR
WAL EF G fo 28 FREBRAZAEREE LA (£

P47 0 2003 5 3k 55 F 0 2001 #8134 0 2003) -

’} g#ﬁ"’t’i? ?\’PFF {Eﬂ &*Q?}tﬁmﬁ—m&%{ rﬁ}‘:‘ﬁémg“ﬁ fﬁ?\#i?ﬁ

4

FEoplae 4 (familietal, 1997) - @ % p $F# 2

~m

SRR R Bl o TR
BALIEL ST 25 S e ML R {®%RE c MBI EHE S 0 Imand Hars
(2007) # d4F# P g BEF FHREL S TR LA > TSR g &
WHTRIL > FAMRT FRDTREBLFI 2 R E NS EDEE o £
PAr (2003) £ % 5 4 (2006) nig 7 EAEMF B2 T 0 HIH H F A2

ZIEPBAEL S B ATREERERY B3

ﬁ
Ik
(5
Bl
=)
S
=
E]
3

FIL B o

SECS =

r")
“1\\-’

4% (2005) RS F 7 B0 4G BAEIF P o KT 4

LF A E A G T

=
=

SRS
i

\‘fs‘

2 o @ FuE gk (2009) B E R P

o

BT

SN R

=
N
\_

LIRS

\‘Q

P REHE F 2 B L e
§oo blde L UREST ARG P el B 7 5 HO R G BERE R ER

ol OB AR 5 AR e 1 I eyt A G TR Ak .
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5T & FE AN

-n\q,

T

F RPN TRER TP EF RN SN AR AR
IR A —*‘Ff 7 5 A # (Behavior-Based)¥® 7 - B3 4Ep B0t kAP chiedk
¥ FALHLATHEREET F ARG R T P FBE
RS InF A LFR TR KRR A BE AR VTN FRAE- 8

T FE R A e T 0 ad DB Y o SRS A
{’K?;}irﬁ e :Et;i'_'_/—%'/:‘gf’]” ;\:;]:Ei“:j—%??}gr;?\\g}:igﬁ }%}—;LEFF\ 2R Fx 3l

T s BE AT TR AR AR TR e 7

2. JEOTEY W ahiedk o 4o @ 2 424 P (Subject Headings) ~ 4 £ ;

4% 4o P URL -

[
*'z&

3. fdiieg

L‘.jd

B & AEPRAR T AL R4 B 3 Ak o PRAR AR Y TR ErenT R ¢ 3

M R S N L L

2. WG dmelie ¢ R R RERE AL 2% EnTp
3. RFRirehiedk ¢ 7 2F IRIFEF AR Bl N A

FomERE
4. o R g R B8 F AR R E R 1 M b K T AL

5. AEwE T B H B R ¢ §RTFOPER ~ BB R EIRGE = TR

3
&
8

v

B Fap 3 LR e TR A B L ETIRETR 5 1 - B g
FETORET UFRA ST Y R L Y ks 5 AdD
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g F o R e SRR RE U RE R D 0 kg L A#

3L AR R A

R E SRR T AR TS B W F ARG 5

T g i ;ﬁu’f—np Rl Z IRIFE R FER 2 4
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S ES S 2 RS
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B LB ST S RIIMETEINTHE RGBT LR SR AN

EFLHALTHARETHRE AFLERLF 27 58 97 & ROK LT

B A

AR A TR B © Rk

FER AR B g B AL

%]311 /Egi/nﬁig]
22



AFIARIFE G e AR BEA AP R T fER B E PR
Bl A E TG EOMR RAF TR ST S PR 0 2 (67

AR TR R TR 0 G TAE S L B Y A ER

AP ETATR Y e e 77 Excel & FOR R ¥ IR TR IF M G0
Microsoft SQL Server 2008 Enterprise 4 - Excel #t %8 2 & i
i Eecel M-FlH ML ~ FI @i T2 7> Lo CSV 4 > s %

Microsoft SQL Server z_ * o

Microsoft SQL Server J & 34L& ¥ 12k oo p € 7.0 s 4% & R 4 PR A%
BRY AT RILEE o A AR T T AR R gk 17 o H {5 2000 seik i KRS
BAodra fFE i 2005 Kk T L EIFE 2 ¢ 7 L AKE S AHEE CER

Bz~ PRREEE ~ BEEALA] - H O R S N8 A R s MU F

FATR G A A HBEE 6 TR A TR RO~ TR TR
B 3R s MFEAFRRE AT RFESTEFLL Y 5 H (55 2008

Enterprise 57+ £ - £ = FFenT LR ¢ 2 4 S 3 EH4p g 12 % > KR 2005
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AP A A F 0 1 R 5 Excel i TR B34
Bt R ATOREREENINTHRLEET AR F RIS NS
SRR B AR L e . i SRR R 3 R

AELATHEEEHBEEF ] F A FHERE 2P 05207 & Rt
FLAh 5 A W E R TRF RS RS SHF > £ P ER
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I 954 & k55 % J | 914 75 % J

L ﬁ]?'ri%%#ttifj ‘ R J

Database

LHP?%%@]

[ 8 Bt & 3ték J

Bl3-32 FHELT L
RS X

FHER 2 5 0 TR T F i (Smoothing) ~ F AL & & (Aggregation)
7k — 45 it (Generalization) 1 4t (Normaliztion) ~ f 12.2& 1 (Attribute

Construct) -
(=) F#=F i (Smoothing)

LT - 1% 38 4 44 (Binning) ~ i §F (Reggration) # = 5% » “,ﬁ% 7
#e ehgeii(Noise) » (RE P HFPEARY - % € Fla TN FHNE S
AR E P AER IR o Bl l A MR AR AR E T L T
S e R % 5 Binl:4,8,15 - Bin2 : 21,21, 24 4 * T 3ogc T f b

ST EE T L Binl9,9,9-Bin2:22,22,22; @ i b e Falll
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R ?‘fi?\r TEF N E D \—4§an oo H ke N
e R S S AR S R b - S E R

BREEEE ARG L
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TRl AT TR MR o (Low-level) s g 4 2 B TR R s BT
L Lo A - AL # rﬂ;n‘} ’Fﬁ,ﬁ’mjiirl’ﬁ—j‘—{ﬁ L v o BR T -fE”\—} .

R THE A s 2 RERE  FBE L R EPTE TR
(z) Tl 2 i (Normalization)

SEWLTHEN FORER G N A TAPI LR RB S AR
WA BWE RS SR P LR L A g S R

W B Glde o
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B PR BTEPA B E R FORE ASB A AR F L RIE AN

E D gk 2L

st fy it e 4 4-1-2 ~ £ 4-1-3~ 4 4-1-4 81 4 4-15 ¢

* 4-1-2 QSEEAﬂlﬁwﬁﬁwﬁéﬁf’iﬂ

# A 1% % & 2@ % & 3 * F & 4@ F&
1 I 5% | 1027.53 1671.00 1007.42 1101.02

B #c 748 748 748 748

£ | 2395.852 4416.151 3092.803 2666.357

% % #c | 5740105.746 19502392.653 | 9565429.591 7109461.27
2 T tadc | 854.74 1376.65 847.71 923.86

3 e 2764 2764 2764 2764

%% | 1116.375 2477.906 2583.454 2157.458

% 3 B | 1246292.110 6140016.324 6674232.055 4654624.22
3 T iof | 942.18 1707.09 1059.25 1101.12

i B 1054 1054 1054 1054

%2 | 1328.412 2558.554 1302.747 1641.948

%3 | 1764677.825 6546197.054 1697151.042 2695991.89
4 T tagc | 1140.02 1889.34 1154.65 1243.76

34 279 279 279 279

%1 | 2725.270 3591.244 1810.672 2667.852

%3 B | 7427094.399 12897030.757 | 3278534.178 7117436.84
5 I tagc | 3977.50 5982.09 3407.93 4241.70

B e 149 149 149 149

% | 15629.471 23685.372 12802.511 17377.283

% 3 B | 244280363.914 | 560996845.891 | 163904288.685 | 30196995.66
¥qc T i2#c | 1008.63 1656.96 1010.23 1104.94

B e 4997 4997 4997 4997

% 1 | 3138.086 5062.923 3271.861 3722.912

% £ #c | 9847581.525 25633184.635 | 10705071.515 | 1386007.5

95 & Al —‘F,kéﬁifé BORRINA 5 R R BT E ot T ik
Bk HIT AR K &A% 1670~ 1376 ~ 1707 ~ 1889 £ 5982 > @ 4 47

A2 T35 16560 m BB L hr BEHL O % B AHBR P £ H AT g
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BaH TR T AR A o b oY TR ﬁi Py bR
SRS S &
% 4-1-3 95 # R BAli#* —‘gré &Pt
#53) 1 * & 2 £ & 3 £ 4 * £ &
1 T o | 6353.63 10553.11 5968.94 7449.73
i 146 146 146 146
HEEL | 16719.048 26765.078 15431.861 18541.627
S8 i | 279526552.06 | 716369405.629 | 238142326.32 | 343791945.59
2 T iof | 3471.65 5730.07 3190.83 3772.43
(%3 463 463 463 463
£ | 12287.282 18128.621 9901.977 11982.448
%8 #c | 150977298.34 | 328646900.00 98049143.720 | 143579050.77
3 T o | 5302.25 9236.71 5178.92 6420.01
[ 3 157 157 157 157
L | 22729.741 36138.380 19531.798 24961.214
% B #c | 51664112140 | 1305982476.11 | 381491137.512 | 623062204.32
4 T sade | 4305.73 7833.05 4542.56 5072.13
B 131 131 131 131
£ | 14101.581 26975.064 15832.647 16838.968
%8 #c | 198854581.35 | 727654096.4 250672700.9 283550831.99
5 T ol | 2473.29 3821.99 2252.07 2659.16
i 150 150 150 150
£ | 6329.982 8481.314 4910.518 6345.571
%8 #c | 40068672.155 | 71932693.664 24113186.995 | 40266270.028
B4r  Tiofc | 4105.78 6911.99 3907.44 4681.03
(% 1048 1048 1048 1048
£ | 14635.591 23327.970 13006.204 15724.229
% B idkc | 214200524.0 544194202.010 | 169161353.57 | 247251362.63
95 & B A # ;F'k g FRIRA 0 4 R - R e T ok
oo HTagAR &P H 2 T gl 10553 ~ 5730 ~ 9236 ~ 7833 ¥ 3821 -
e RpenT e s 69110 A AipA A T AR Y X pERp A0 % LE
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F T ofdF 0 2 05 & AR Y Hdp e LE R L S S0k

WE o MT 95 EBARY FLFTHR GRS A

FRRA 4 AN E2FRE A RELL B AT A

[

97 & AF|i

*

ﬂzlr

% 4-1-4 QYE&AJE];@%%@%?;;%%@

% 1 * £ & 2% % £ & 3 £ 47 £ &
1 T o | 1101.40 1788.79 711.18 910.81

Bl | 734 734 734 734

8 H | 4188.344 5706.736 2451.345 2911.176

%8 $ic | 17542227.402 | 32566837.034 | 6009093.371 | 8474944.727
2 T 3ofk | 1262.68 2105.69 789.84 1104.69

B# | 2569 2569 2569 2569

£ | 6331.352 6668.944 2164.774 5054.483

% B #ic | 40086013.780 | 44474812.478 | 4686244.884 | 25547796.747
3 T tog | 1351.90 2296.15 881.01 1301.57

m# | 1230 1230 1230 1230

£ | 7622.201 7622.084 3253.310 7182.154

% B ¥ | 58097953.924 | 58096158.155 | 10584024.456 | 51583341.765
4 T tade | 1118.92 2034.96 787.92 1039.39

m# | 486 486 486 486

& F | 2325354 3637.110 1681.174 2553.676

% B #ic | 5407269.408 | 13228572.200 | 2826345.601 | 6521262.387
5 T o | 1532.87 2565.08 953.67 1374.21

B# | 526 526 526 526

£ | 5927.953 7828.545 3266.986 4782.971

% B #ic | 35140627.364 | 61286116.392 | 10673196.260 | 22876812.950
B Tio¥c | 1272.89 2141.16 814.18 1141.50

w#H | 5555 5555 5555 5555

£ | 6124.910 6686.517 2561.767 5205.541

% B #c | 37514528.224 | 44709506.202 | 6562651.288 | 27097658.470
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% 4-1-597 & & B3| i¢ *

A R A

43 lig*%& |2@*%& [(3@*3& |4@*3&
1 T ok | 2681.61 3870.32 1593.63 2280.79

B | 87 87 87 87

£ | 7179.620 7394.289 3816.507 6039.395

% 8 % | 51546941.101 | 54675509.802 | 14565724.677 | 36474293.608
2 T iode | 1947.72 3560.49 1448.73 2126.61

B | 235 235 235 235

£ | 4967.944 7512.069 3119.973 5334.394

% 8 % | 24680470.329 | 56431179.610 | 9734228.428 | 28455759.708
3 T ok | 1771.28 3359.11 1322.81 1817.17

B | 114 114 114 114

R £ | 4390.602 6286.662 2713.462 4543.842

% 8 % | 19277381.584 | 39522117.766 | 7362877.874 | 20646502.600
4 T ok | 1227.95 2307.05 857.63 1045.15

B | 40 40 40 40

£ | 1543.750 2537.355 939.692 1254.684

% 8 % | 2383163279 | 6438169.023 | 883021.984 | 1574232.797
5 T ode | 2010.68 3838.24 1353.16 2011.82

B | 38 38 38 38

£ | 3025.333 6418.667 2382.721 3428.139

% B dic | 15408241.789 | 41199282.348 | 5677357.326 | 11752139.506
#fe  Tio% | 1977.60 3486.94 1392.69 1987.56

## | 515 515 515 515

£ £ | 5053.079 6865.815 2999.136 4966.728

% 8 % | 25533605.291 | 47139421.026 | 8994814.047 | 24668382.822
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