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BZHEETHRIBERAZRFE I nfAFEHEETHRZ
R & E —FRZRA - A RIEM A H @ 5k (Data
Envelopment Analysis, DEA) 478 TR R a9 A 4016 » &3
ETARIBESN ~ ZASHEBBEEINF  EAGEEX
2B E42 20102011 FATEEE eh A BRAE R E 4 - EREHR - &
Fe&ryETRET T AN BEEARANE HAGER - #i74
ETAH R RRACKEMGTHE - BRERFMA G0 ~ RiEH
EFZETEMBEREFT FF  ROBIFIEFTEIRBELE S ALHLER
EML T REHFSF -

RASEER - AL bk BEEETEHE - LA G

8
a3 EENR B - DURGEE SN BE AT Ryl - B REE T
BIFRAYE BB EE T 1 T U A A A ] S R Y A B T R R

AR FE B EEHEEAEE -
2011/07/1948%8 ; 2011/11A14EET 5 2012/03/158%
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LY - Noh (2010) fRH » BRI A EFREE 2000 F-E] 2004 4F » FriEE RIS
B T ERE TR A S Y 10.96% FF1HE119.0% » EEIMFI2E EaEd
(Association of Research Libraries, ARL ) ¥g558T~ » fEEH » EFER GEZE
BEMYEFE » 1£1992-19934E193.5% %1 1999-2000 51 12.88% » %5 360% ; F|
2005-2006 4 + FEF &AL E FAE 2 FH SR = 2 40.95% » i 320% - BT
i 0 ARIE 2009 4 ¥ 3 ROBI B £ 4 SRR - KERPIEIEEIBENEEE
Bl IR - & o S 2 L BIE 2005 F-/930.31% » F2008 L 72
40.01% ; TRk AS B LA FI Y 2 F EL B R 23 B IR 3 A0 5 i B 208G - 2
DERE FEREFENRERERE (BREHE - RER » 2009) -

EFEETFEFENRRIGE - BHILYIZE - BEEEE TEIRVEEE -
RN E » S EEEEE FERYGHIENN - MRS EE s TeET
FETRRTERE - B2 T LURIEAYEER © Flynn (2004) F22 » B B e sk 1
0 ] 25 O A A A 5 ) (e B e 7 i S TR AR R B e A AR ST
EAASE RS TIERYEREE » T H 8 U A R s T s E B
AR A TR S - (HEE BT HE &R A2 HNw - 225
BT AR A v AR AR E 25 Hi 2K (Noh, 2010) -

ERMULS 1T (Data Envelopment Analysis, DEA ) {2—fEREGEE T E -
ERI LR AR A LK - HEHE TR RALE E IR - SRAE
FFAd BN AE B SRR I R LAY RCRAE » IRELE IR A/ ~ BB ~ AR
RN » W AT R A AT RO S A RERE AE RV BALE R AR
# (Charnes, et al., 1978) - HTEEEFERCITZEE - AS5EEH DEA J7
EPRRT 1 24 P K22 AR 2 AR BRSO T THEF (Yao, et al., 1998 5 2004 ) ;
BB DEA 43 a b i 7 A 33 A4 & IRFS RS (GBIE LS » 2000) »
Reichmann i I DEA J73% » $1 3% 3£ B 95 fit bfF 78 8 K B2 ] 35 8 1 TR ST Ad
(Reichmann, 2004 ) 35347 LB AN R BE 58 o2 K22 el 35 B 72 T8 (Reichmann et
al., 2010) < 210+ FTE SURKYI LI DEA 773534 B 2 B B A - MR B LU
FEIRERATHAL -

KItt - ABge DA =B A B B T SR AV E T 2R R i s e - BREE
A i 5 B A T PR T & RHEE S AUEIHARS » ERANAVAEE T SE T AR BRI  »
AGr T Bl s R R AR - FFHEIIRE - W TR R ER{E DEARY
B (K7« RIBITHIRG R » HAREER (L] 5 A8 Y SR 4 T A R R A
FIfER - H—FEIZ2EBER - ERENEIE R eEn s -

AR SRR H R+ EIRAHERRL 5% - B H AR H e E R
B EREAER TE BT BER 781  #EIL T ARSI 35 AE 1 1 EG 78 T 20k A
R - FEEE T ERENFE RN ; B0 DEA 2 SIHE R
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FASIIATEARI IR ~ BRI EORME 5% 5 SEPUTRRRIHAT 72 L B a T Bl B e
SRR WA BRI F SRS  RRUBERBEE R E B S
% B R R TR B A R TR R A A T

= R T RO

() B R ER e B EE - A AR T THER

5 1 e S i 2% e IR ORI HL B - o U A TR AR T A G TP 95 =34
gr o MRBAMERGR - KBNS - fEE T ERERE - - EEHEGURGRAE
KHEAERT ~ BIERARERHET ] - 2CERERNREE ~ DR SRR T R
B~ 2EEMHENAE - RS RETIGEEFE RS E (B 2RO E
B A 0 2004 5 BRI S HEATEICERE EHEE - 2005 5 BT EALAT#ETA R EE A
2006) 5 MEIIARE: ~ &R ERRERIE ~ 5] RG> a5 & - 5]
HYREAL IR AR« S R RS GES ~ B E R E R A - B
[RIE L R b~ BRIV T A B aRIE ORI SE 5 T E TR Er A s HY
R AR ~ mAes ~ A A& R & IR A S H B S (B
R A ELE EEE - 2005 5 BEIEZE - 2010) - ZEATAREE AR 2010 - 88 i 2 R K
RHPEAE FEIRNE &R AR « 0 E1TE T RER A
MRETorHT » 35 3% EORHE B A m R B A S MERR S FECORELEE A » B
BHARR - HIAMET & - MAEETFER - DR SIEEECBS
IR - ARASE RS B TER TS & (B SR A2 EE e
2010) °

ey bt » ] R A% e 5 O B R R GR L BRI T H R A Eli
JiE 0 HE I EERERENRES EAREAHEEFZ RSN E S
3~ AR ARBARRGS ~ BRI SRR - AR R
B R ERE S -

() A IRAOEE HAET

TR TEES2FRERN TR - EHERERE Rt - R DU &
FHERE - AR SR TR - (HEHIMARER —RETE S
% o EHgE2 (2006) fH - B EFNE ARG EE AR E RN SRR EM
il o 2 flE CEE R Z [ E FRIAfea T in] (BIAD - SERRE ~ BBl ~» &SRR )
ANFARES - TEHEEEETER - DUORRE QR pg B e 5 fE IS Ay 6 &R
AHEAME - W R RS - BREE (2007 ) SRETBIANSME &R #ETHIHE
i A A R ASHE - A9 FE 1S02709 ~ ICOLC Guild Lines ~ Z39.7 ~ E-Metrics B Project
COUNTER % - Grogg Fil Fleming-May (2010) BI#2%] » ¥ COUNTER Z3+&H
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BT - ARG H CAric sk & - K E S ARmAE R RNEZE » 2
MR ERHE MR TR LAY AR ) SRR - AR B R E R T
#HEE (comparing apples and oranges ) * 2 NAITTHY « MERFHIEFEIHGHEE
Zf » DLE-Metrics Bl Project COUNTER # J5 4% » SBAANE -

1. E-Metrics

E-Metrics & — UGG ET R V7% B A E B T B |
(metrics for measuring web site success ) » #kan by e F] FIRER b iEnh s e
i TH - 72200045 HIFF » ARL By 17 B BIEE R R E F & RAYME Bl &
TR 51 H B e O IN KRB MeClure M1 Shim B EHE - T T
E-Metrics 3132 ( ZEZHER » 2006) °

TEEFER RIS - 2 T A ERE I E &I AR - s -
B EFEIEE - W& IR R RS ~ M & IR E AT
5 E SR SRS T BRSO A TR SF - 2 (L ] 35 A 1 [ R 7 A Ry —
LenT 22N (A 0 2006) ©

E-Metrics FT &5 AR T HHE S EREE KA R - @i asais
EE T A DINERIBREL - Az B E B R ERYE SR ~ MR E e it
AR BRI EE ~ R ANEARSE Bl E-Metrics 3+ T REFE 58 ARl
BEEENE TR - (HEEE E-Metrics ST EEEHEEE FE IR EIHET L
HERETL TR —& (FEEEH » 2001) -

2. Project COUNTER

20024 - Ky 7B FEIRIIHETERIGER — Bk (consistent ) » AIFEME
(credible ) MIFTAHELE (comparable ) SFE ZRFE » BIRE L2 T —IREFIRES
Counting Online Usage of Networked Electronic Resources (COUNTER - Bf# Proj-
ect COUNTER) @ HIYZHEM—HYE FE IR MRS - d61E 2003 4
B T 5 —lFY COUNTER Code of Practice °

EHATRy 1l - COUNTER 884 7 =173t - fEitE BRI E R 21
B W& SCHCER (full-text articles ) ~ FEFE#EHE (turnaways ) ~ 8= (searches )
B (sessions) FEat &= » [EIRF - UIEEMPE 8 COUNTER 318 2 80T
JRRIERET TR - MAEEtE Bt E = BB TEANE b e & R A i
> W H 40 SUSHI(Standardized Usage Harvesting Initiative) 1Y% T &Rt &
R - DIkl e B s S S S B T & G &N (COUNTER, 2003,
2005, 2008 ) °

COUNTERRY# R - $EFEHEMZRHEKRE S - A IEREE - &
EHEE AR - f8 B #H COUNTER RIME T #dE 2K ELE AN G & LRI 5 FE 1S
Bl WA A B R A B 25 D88 (cost per use ) » FR [ EE AL PRI
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WA AP HIRRAREE » AT A RCRAVAERCE T  fEERHEEMRS I - BR T ]
R — R - TS TS A TR A& RS - AT AR R SER I T &AL
gkt - BREE LRGN (ZEFEER - 2006) -

3. KEEFERMEMRLE

W E & AT TP R Ry — BeRFE - o R 2 AR Y
(Chinese National Standards, CNS ) JEAE A AE A B g FIT e T Y B B2 AR 1AL
#e o Hrp o fEEE G HRNE (CNS13151) J51H - {2 199341 H 28 HAAAH 5 1M
R T IKFER TE IR - BIREEFEENR2007F5H2H - #1773 -
W T LRvfC ek v] DR ElEl F 8 o A i TR Y AT e -

2007 FEAAHIMEEH AR E Y » U T E FEHE M EER - g
M~ SR NEE ~ SUBKCTE ~ FEREEIEE ~ MR - R  SEARAE - R
HEAR A IR AUEt - [EIRETARIEA — - BECEEE AR - K
1S02789: 2006 S AN E IS B el 35 fE 7 T 28 1 [l & B AR R & I B AR e L 31
AIEAAFHEREE - T2 DA ka2 ETR B - FELUHIGAE T e F A B A
HEEATTJTE o T CNS13151: 2007 AIESETTHRHE-R ~ Fook Tk ~ SRR
FEEEIRE ~ basR ~ HRRIGR  SEARAEE MR T e E A R AR
PRSI ATEAPIREHER S (PR35 > 2009) »

fos LRt - [ A A A B B A RIREIRY A B R A
R WABRNEZHE - DIARARSHEHEARES - &5 B AR - AR
PEERE - BEREREEER ) HHESEE Rt E TR RS
TRE KA - WEE KR TR R HRSGE T E A TR0 N - BRI
BORUEEED - a0 - e - =R - MRET - AR 2EELRT -
HATE R TR -

=~ BRSO

ZERMEK AR (DEA ) B2 A S ] i B85 5 BRI - B —
FHRTE BT (Decision Making Unit, DMU ) ZfHEREE - 31T SR AR
FREBEFBEE AR RAHIRIR (558 ~ =E5 ~ T. Sueyoshi »
2003) o

DEA HE{F2 A FIASEEE b T ai&an o iUl - KT RER 2 DMU 9%
A~ BRSNS A b 0 SRR AR A T AR R | ME CUES it
AHRCERTERR (efficiency frontier ) » LT AL IR S ERRATH% L » Bl
TR ERERZDMU ; [ » EIABZE A & 3 R R AT - Rt Ry fE
WERZDMU - "853  {EDEARYE] | RSB REREHS - JEEARL
R [KILEERER AL DMU RAHEHERCR - AIEEAHECR - thARERH
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FEECR o DIFHAGE T AR Rl - e B — R AR &R EE ] (X)) > B—
EHEER FEE - M@ 1R - E1 > E3 - E4 -~ E6 -~ E8 » E9 BAHEHERERZ
DMU » HIPHZ ERREI R BeR AR » B2 ~ E5 ~ E7 RAHEENERZ DMU - %
TE IR Z DMUG =/ - — Rl A » 0 - E2—>E1 5 ZRiEin
FEH > W1 ET—>E8 ; = RyWE [RIRFRAELRGIN » 401 : E5— B4 o A1 AT ek
R DMU EFEME AR Z IR L -

25 ) ' nQ
j V) ) BTe)
E9—
20 F4
e
T ——
i15 E7
e —
A Sk
i HERXEDMU
=8
5 *4E—l> ’ E2
0 T T T
0 10 20 30

A - EREHEE ]
1 DEAKMERE

DEA ELii %8R % » 20 DEA AJRRBE L IHIE A ~ LI H i FHE &
HRATHR A R B AT Bz 28 O LU —B{ERRHGET
HEARA ~ BRI - HHBEBERAEHEIELMDMU Z SR - 1
JEAEEER - FFEFENE - G DEAGBRME S AN [EGT & ALY A B ZE H 22
F o HIHEFESCI T IRE(E (pre-assigned weights) ; () DEA AR (3
B RHBEHEIESE - NMEAREBROIERN - KiaeR e e BHI A
JRRISE (SRpEEE ~ faAFIE » 2008) - LUTEEDEA 2 CCR A ZERIHHAHE R
R RETRE T

CCR##3}5 Charnes + Cooper#1Rhodes (1978 ) R85 Farrell (1957 ) BY%R
i E AR BRI AR - SR A E e AR A e iy » BN —3ka % A » [l
Ay (o 2 L AEA— A0 B I - fREs n (B AHTR] (homogeneous) Y DMU »
—MEDMU; (=1, ..,n) EAmIERAX; (i=1,...,m) » LESHY, (r=1,..,5)°
#1 LA AEDMU( ADMU 2R ) B3R » A DU RS A B H HEERsk 2

DA

k m
VX,

i=1 !

Hoep vy, Rysf (B HIEEGR 5 U, T2 r (82 HIERER 5 X, Rl i i ATH
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B 5 VR ER R A TERER -
P E R [EIRE nflfl DM U, 2 LL#g | > Charnes et al. (1978) LU RFIA
= 1253 B (fractional programming ) #X » f5EH—EEE DMU, 2 30HR1E

> Uy,
2V,

Max hy=

subject to

5

U

y=1 T 1o

2111/1’)(17

Hrp o b By HEEDMU Z SR 5 X, R 55 DMU B9 56 i il # A JE H %
&Y, R EDMURYE A HHEE © U, ,V,EEIFRT 5 e b/ NVIER -
Charnes et al. (1978 ) fH It by JEFA FE K /EH (non-archimedean quantity ) » L EHRY
EFERTE U, VITRIE °

AN ZFREHIE - HRYEiEE 8 DMU Ry ZE H T8 Bl A TE 2 ELE AR [0,1]
ZH o BVNAEERR 1 » U,V Z IR FERHAT 13K S DMU Z BERERFERS - it
TRHRSRERRNE - M EE R =1 » AIERRIZFEZ DMUBERER ; hy< 1
RISZEHE DMU B fEReR » 55— 51 » A 1A - AR DMU #E H H AR
Sl (EFFE n (8 B EIZ) - 35 e E P S R R A G - ET AR - [RIBE
Frfg AR E 2 B IR LU - oK RSERIER AEHY » E tHERY -

R A 1 2 BRI R IR IR - A5 KIE - AT UK R R
HERHAEEE - Bl A BEZ 0 REER T - SRFIA RS = - Aiis a2 ¢

Max hO = iUrYro
r=l

subject to

m

VX =1 NS W)

i“Vio
i=1

ﬁU},Y;}. —iViXi/. <0;j=1,..,n
r=1 i=1

Uze>0;r=1,...,s;V;2ze>0;i=1,..,m

FHRAAZR 2 > PR (mevs) /NI (nstme1) o OS2
2 2 WS B A (dual) > DU A BRI A EOR (s+m) » 73 By
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ATEEEARER - A2 ZEHEmE R

Min 0 -¢ (ZS: +2Sl,")
r=1 i=1
subject to

AX, +S7=0X, 1i=1,...m ~A3
j=1

n

+
zij{‘f _Sr = Yr() cr=1,...,8
j=1

S, Ry o flE E H S R AR

S, Rt 1l F5 AR PR

A;= 56 i DMU ZRERY - H HIE R aTAL DMU S BEFTA 2
TERY b SRR B A 15 AT T SRR

0 = DMU, i A& SFHRAe N (scale)

/1]-,Sr+,Si'zO;j=1,...,n;i:l,...,m;r:l,...,s

FAZ3 ARG B0 = 1HS," =57 = 0Ff » ZDMUBHERER » H0 < 1
7% DMU By flsf# » PLIF R H SR DMU R A B ZE H A fy /0 504
XioAze*Xio_ Si_*
Y, =Y, +8* e
A ROREREEE
ARAFATRATERD 0" 2 BB S, 5 T A 1 HE RS i i
ST A BefE A IEACRI DMU B R 5805 - R - FIFI AR 23 DMURY
HEERER » HEr]HAZ3 AKX 4 T SERUGEE T -
B/ HE R » DEA Z EAKSIHITER T FEE G [ i9BLE - mCRET
B o BRI ATHBLFE I LREFROR AL DEA JiikisEtEaiErh » Rt
$RENsEIRRE - Banker » Charnes B2 Cooper ( 1984 ) fE1F T CCR &= H [ T2 AR 5
H - R BBCHE o FEHHANZ B 225 Banker et al. (1984) 233 »
TEHEA PR -

P9~ WEseaEE B it
ARHFFEERFE DEA S5 056 T 20RO S » AR B 5 i P
PSRRI T 25 1 A B, - TEASEARMI SO - R B (AT R T

EORE G KT+ MDA E (E DEARY# A B I - B%aTHIGF R -
BB EERDIGERREE B - ETEEIT - BRI R -
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() T T ZORH DMU 55612

AWFFCERATHY R B T EORHEE R B FAES - DMU RS 5 1 [ 35 B N 2 i
EHWETEREY » BICEANERE - (FRIFMSEN - (AEE L - EE
FETEMIR RS LR » AR SR EGE —HRE - HEERER
s e R B R Ry — 28 (package ) (S + IRIELAHHSERY DMU Bk g [
Fi2ZEHEWBEGE  THEREIIBA TR DI ——EREEE R
DMU FEHE o g R B2k - B AR R RS » S RE
53 FRPESCE R B SCERLE 5 BRISBRETRARE - KR e LU s CE R
EHARMEELE « 2R B FATHEE A RE - fEDMUEEE [ - £ DMUKELL
ELiHRIAI TS H AR - B e MR e 2 A4 R B - [RISL AW SeHERR IR &
FHE > DI— SR IAT] ~ BT HE U EERE B AW ZE DMU 5 X
SCERHEREER % A B PG SRR 22 K > TEARI et AN ER A -

M ] - AR 2% 2010-2011 FEERE AR EZHEHENE TE
FHEE R - DU ATEE B EAL » WEIBERF AR ~ =i ~ E17H
B S Ry R HET TR SR - 1T DEA BECAYRERY

(=) Be A ZEHITERY R
A DEA FESBCREEVAEDMU 2 5 A B &R I+ [RIBAE A 8
HAEEEMAE EE - St E#H A DEA M EEAVRIHE - HHIRER '5?1’3%%?{%@
Kot o A IEAGEIUAEERER G AR - AR SRS
TEREMRANGFERIEER  TFE R IR - AR sE —EiPr Tm
AV ERANAY T AR IR - FHET B DU PR AEE HIEE ¢
RIS -
1. BRI RY B AR A« KRB B AR A B Y B ek 38 PR BOR S B 78
Ko BB EE LR - ERENHEEHABR2EZER
e A E A FH B e P (o P A
2. ERHEREAZ A 0 2010-2011 RIS B — b & R AV
fH -
EEHIE
1. HRRE BB 2010 B F RV E R EEAR R - BB KR Z2EHER
[k P iR COUNTER A& A $%HY DB 1 (total searches and sessions by
month and database ) H1H session ¥ » [ 8ok H B RHEMRE B 1 THE ALY
signon ~ session KH °
2. = | AR 2010 AR B FE R R - AL 2
FHER S P I COUNTER #% = ACSRAY DB 1 HiY search 3 » [ 8%
FHER S P H { TEEHERY search ~ queries KE ©
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3. NEE - A RHE 2010 R BRI SOk B - WE TS E S
SCNEL - BT E SN EELE T R AT N - BB
A i COUNTER #& Z0AC %7 JR 1 (number of successful full-text article
requests by month and journal ) * BR1 (number of successful title requests by
month and title ) 2 BR2 (number of successful section requests by month and
title ) °

ERFALEEAEEE

AWFSEREH DEA J5ik » S350 1 o e (8 i B B (A 3R 1 b TR
fiti » HRY TR S 2 5 FREER T e & A7 T 2OR R SR - SRR &
FHEHERVEERGRER ~ I AKIRBE I TEIPEIEIreE - DU S SRR S E o
FIRIBRSSCR FAHRIRIE, - RIS 2Tl ARy 24 BlUGE G -

ARFFE AR A AT A+ & %Ll CCRIEZ RIS EAT A=A » FFI A
BCCHEFOREURIE B DR BRI - M7 A A UG B 5 B R T &
FoHER 45 A HA G T ) B -

) A EHHE R R R E
AR R A HIHA T - A0 EEiRT - 2B AT - SR
B A B EAR A B - BRI - EOR e B R
B NER - EORHER T - AR BRI BRI R - SR RIS B A
2010-201 1 52857 B0R} R B 15 BLEL S TR I RER TR - HGEER 1217 T80
FRPEERENTSE - FEIERAOER LR -
Rl AFRBNE BARE

D DMU B EALABOIRY EER FRR

(7)) (@) (%) (X (%)
1 ACM 210000 7341 59263 16043 33931
2 ACS 1413625 1691 152036 87674 158805
3 ASP+BSC+CMMC+ERC 1599737 3934 21481 36668 21390
4 Emerald EMX140 738610 8380 5426 857 7893
5 1IEEE 2734402 5650 249446 484434 278114
6 Literature Online 78732 799 186 252 181
7 Nature 1084199 1691 64631 12321 48973
8 PAO 16957 3934 191 233 78
9  ProQuest 605325 14676 162153 458345 23715
10 SDOS 21595799 14676 177082 91321 626337
11 Science Online 267611 1691 5324 5404 16156

12 SPIE 1239700 3681 5086 14730 14337
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A DEA R ANEE = BTl - £k PRSI B as - IR Fe A ZE HI2E
WHEE - MZAZBHREMGETRE - R A ETEHZ F2 S B AIEMRR - A
WFSE DL R AR AR R 20 AT (F Ry By TR, » HASRANIR 2R - R 2 MR 3%
L - AW T B R G A A R A A HE IR -3 R IEAHR - B
B B AR PR B 5 0.052 » B R I8 - BIIEARRY - SR -
THER -

%2 FNE SR T
T BERAS HERE SR THE

2 1 0.583 0446 0.052 0.934
HFRAAS 0583 1 0.484 0.478 0.509
SIS 0446 0484 1 0.809 0.689
=R 0052 0478  0.809 1 0.266

T#HkE 0934 0509  0.689 0266 1

() FgERSE Rt

3 A FEHUECE G R E SRR 2 MR S BLZORHIE A Excel 2 DEA-
Solver + s tH DEA 2 4% SR SR 3 DU 50 | RCRAT  2.57%
BT » 3. BUREEST » AR AR » I L AT 5 R P B
A P - 735 P L B i

1. R

DEA SRS RS MA172 3 FR - DUTFAATEACE « M2 2Es - B
BB R % 4 R TR -

R3 MEMER

ID DMU Bl WiEdi B B 2% 3R

BEROBCR MR WM &S B
1 ACM 1.000 1.000 1.000 [EE 1 1
2 ACS 1.000 1.000 1.000 [E5E 2 1
3 ASP+BSC+CMMC+ERC 0.136 0.296 0.458 3B 2,59 8
e Emerald EMX 140 0.084 0.174 0482 3EW 1,2 10
5 IEEE 1.000 1.000 1.000 [EE 5 1
6 Literature Online 0.020 1.000 0.020 EH 1,95 12
7 Nature 0.542 0.696 0.778 EHE 2,9 5
8 PAO 0.041 1.000 0.041 SER 1,9 11
9 ProQuest 1.000 1.000 1.000 [EE 9 1
10 SDOS 0.454 1.000 0.454 SEJ 2 7
11 Science Online 0.504 0.763 0.662 B 1,2 6
12 SPIE 0.105 0.257 0411 3EH 1,2,5 9

(1) FHEASSSR « BEBIER 3HUReRIE » PR HAH S ReRA KGR » A0l 2 firs
FHE 2 7] AR RCRE R | EREG 410 > 2512 ACM » ACS »
IEEE LUK ProQuest F&FHH - FRILPIRE R R AMHERCR - AI1E
Bt 12 R RV R T - SE4 BRI (BB
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B BAEE T ERER ) o LU =it DEABES: - 4 {H& R E
AE T BRI b
DMU

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
W Score

B2 &DMUzk % iz B A&

@) HHEZHES - WER3FrR » ACMEREIFRHERDMU Z2E1 KBk
5K ACS}—% » IEEE Eil ProQuest 4371 Ry 3 KF14 K - #53% DMU R
ZHAMDMUKZE G » QiR ER AL » H2En R -
RFE SR EHEEREENDMU » FRIEEEAEE) - RARP K GE
ERERE - TR - 7R 12FERET » ACS ¥ fgE HA
BRERZETERE -

(3) Bt = FHRIAIEH » BR4MEAEE GRS R A E e S
Hofk 8 I LSRR T - £ SDOS By MR, ¥ - BISDOS #5144
i AERRIREE (BR ) » HEHIE AR & SRS 5 7 &
R ATERE N - RIZE Y PE e e AR &2

(4) FHEESER DMUERRY ¢+ iR 8 FHER ECRAYE R » Rl seR Fy
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Abstract

The cost of e-resource for library gradually increased every year. How to
evaluate the using efficiency of e-resources had become one of the most
important issues. This study applied Data Envelopment Analysis (DEA) method
to evaluate the using efficiency of e-resources in the library. It included the
efficient analysis, slack variable analysis, and sensitivity analysis of e-resource.
This study took the database purchased by University A as the research target
for empirical analysis. The results showed that DEA method could generalize
the variables of each input and output based on the evaluated unit to calculate
the maximum value of efficiency of each database then provide the comparisons
and suggestions for improvement. The information provided by DEA was more
diverse and objective than past evaluating methods.

Keywords: Data Envelopment Analysis; Library electronic databases;
Performance evaluation

SUMMARY

Introduction

With the progress of information technology, the importance of e-resources
in libraries has gradually increased as well. The purchase budget for e-resources
accounts for more of the annual budget of libraries than ever before. An ARL
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report showed that budgets for e-resources in libraries had grown from 12.88%
in 2000 to 40.95% in 2006, a total of 320% growth. In Taiwan, the budget for
e-resources was 40.01% in 2008, which showed stable growth of e-resources
in libraries. Due to the rapid development of e-resources, its large account in
budgets, and insufficient library funds, decision makers must face the challenge
of whether to continue subscribing to e-resources when planning library budgets.
The main purpose of this study is to propose a model for the objective evaluation
of the efficiency of e-resources in libraries.

The current library collection development policy for e-resources in Taiwan
has no objective reference data for the subscription of e-resources. Generally,
the principles for evaluating subscriptions by libraries include high usage, low
cost, uniqueness and continuity of the e-resource, outstanding quality compared
to counterparts, and a discount for long-term subscription; while the evaluation
principles for un-subscribing usually involve insufficient budget, high cost,
replacement or similarity.

Flynn (2004) found that it was getting harder for libraries to evaluate their
archives in the traditional way due to the rapid increase of digital archives.
Traditional evaluation processes may not be entirely suitable in the digital
environment and libraries must manage archives in the most economical and
effective way, particularly in cost analysis and control. On the other hand, though
scholars have discussed the evaluation of e-resources, no specific evaluative index
for e-resources has been defined (Noh, 2010).

Data Envelopment Analysis (DEA) as an evaluation tool for effects can
generalize the input and output factors and automatically assign a proper weight
to each unit evaluated. The optimized efficiency will be calculated to identify
the most efficient unit (i.e., least input and greatest output). Suggestions for
improvement will also be proposed for each unit so that less efficient units can
optimize their efficiency (Charnes, et al., 1978). This study applied DEA to
evaluate the efficacy of each e-resource in the library. The results can provide an
objective reference for evaluating the efficacy of e-resources. Suggestions for the
improvement of less efficient databases are also proposed.

Research Design and Case Study

After reviewing the literature on the efficacy of e-resources in libraries, the
factors for evaluation were determined as the inputs and outputs of DEA and the
evaluating model was designed accordingly. The study population was a research-
orientated university in Taiwan. An empirical study was conducted to examine
the feasibility of this method. The phases of the study were as follows:
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1. Determination of a Decision Making Unit (DMU)

This study referred to the purchase list of the library to determine the
purchase method for databases and used single purchased items as the baseline
for a DMU. In the empirical study, 12 databases, including ACM, ACS,
ASP+BSC+CMMC+ERC, Emerald EXM140, IEEE, Literature Online, Nature,
PAO, ProQuest, SDOS, Science Online, and SPIE were selected as the evaluation
targets.

2. Selection of Inputs and Outputs

The evaluation method of DEA is based on the input and output data of a
DMU. Therefore, the selection of inputs and outputs are relatively important.
The study attempted to evaluate the efficiency of e-databases and the evaluating
factors were focused on the inputs and outputs as determined by the literature
review:

Inputs:

i. Target user number: libraries in universities purchase e-databases
according to their archive development policies and the demands of
users. The target user number is set by referring to the user numbers in
the target college.

ii. Purchase fee: the purchase price of single or multiple databases from
2010 to 2011.

Outputs:

i. Connections: the annual number of connections for the database in
2010. The data will mostly come from the number of sessions in DB1
(total searches and sessions by month and database) in the format of
COUNTER provided by the database provider, while some will come
from the sign on and session numbers provided by database providers.

ii. Searches: the number of searches conducted of the database in 2010. The
data will mostly come from the number of sessions in DB1 (total searches
and sessions by month and database) in the format of COUNTER
provided by the database provider, while some will come from the search
and query numbers provided by database providers.

iii. Downloads: the number of full-text downloads of the database in
2010, including journal articles full-text, e-books full-text, and partial
downloads. The data will come from the number of sessions in JR1
(number of successful full-text article requests by month and journal),
BR1 (number of successful title requests by month and title), and BR2
(number of successful section requests by month and title) in the format
of COUNTER provided by the database provider.
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Pearson’s correlation analysis was conducted before executing the evaluation
of the DEA model. The results suggested that all the selected input factors were
positively correlated and therefore all were retained.

3.Selection of Evaluation

The study focused on the input model. First, technical efficiency was
obtained by the CCR model and pure technical efficiency and returns to scale
were gathered by the BCC model. The direction and range of improvement for
the inputs and outputs of e-resources in the library was identified from a slack
variable.

4.Result Analysis

(1)Efficiency Analysis

The DMU of ACM, ACS, IEEE, and ProQuest, the optimized return to
scale and the efficiency rates, were equivalent to one. Therefore, these four
databases were relatively efficient. The results of the efficiency analysis are
shown in Figure 1. Using the output scales of the 12 databases evaluated, the
inputs (expenditure and number of users) of these four databases were relatively
efficient. Based on the concept of DEA, these four databases all located at the
“efficiency frontier”. ACM was referred to other DMUs five times, ACS six
times, IEEE three times, and ProQuest four times. The remaining eight DMUs
were less efficient databases. Among the twelve e-databases, ACS was the most
stable and efficient.

DMU

Figure 1 Results of the Efficiency Analysis

(2) Slack Variable Analysis
SVA provided the direction for improvement and margin for inefficient
DMUs (with efficiency rates less than one) by calculating how many inputs
should be diminished and how many outputs should be produced. By observing
the efficacy of multiple databases, not only can libraries promote the use of certain
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databases but analysis results can also be used when making negotiations with
database providers to cut purchasing costs so that efficiency rates will increase.
(3) Sensitivity Analysis

Sensitivity analysis showed variations in efficiency rate after adjusting input
and output items. Five sensitivity analyses were conducted and the results showed
that budget was the most crucial input factor. The variation in efficiency rate was
greatest after eliminating this factor. Therefore, purchasing cost is an important
factor in evaluating the efficacy of a database.

Conclusion

This empirical study used data envelopment analysis and focused on 12
databases in a university library. The results suggested that DEA was effective in
showing which database was the most efficient among the twelve. Suggestions
for improvement were also proposed for less efficient databases, as well as how
to adjust the inputs and outputs to increase efficiency. In addition, sensitivity
analysis was used to examine the effect of variations in input and output and
the influence of database pricing on efficiency rate. DEA was not only able to
evaluate efficacy objectively, but also determined the weaknesses of databases,
which allowed the library to understand how to promote more efficient database
usage. The results can also be used as leverage during negotiations with database
providers. Such information cannot be generated using traditional evaluation
methods.
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