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Data Envelopment Analysis and Big Data
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Introduction to MCDM
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( MULTIPLE OBJECTIVE DECISION MAKING, MODM) #2 % &+
/A% (MULTIPLE ATTRIBUTE DECISION MAKING, MADM) (LIOU
AND TZENG, 2012; ZAVADSKAS ET AL., 2014) - % p &4 % » @ ¥
it P ESRAIUF T SRS BIRF R arh d
%0 5 e vkt~ 2R341 18 (PENG AND TZENG, 2013) © % p &4
K2 e 7 PR3] (GOAL PROGRAMMING, GP) -~ % p &3]
(MULTIPLE OBJECTIVE PROGRAMMING, MOP) 2 % %2> %
(COMPROMISE SOLUTION METHODS) % (LIOU AND TZENG,
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RS e NER el c ERFHEAPM LR (PENG AND
TZENG, 2013) - % % 5—\7\"’ FV R e 5 2R RHEME S
B4z %]&%*“ﬂ' /# (INTERPRETIVE STRUCTURAL MODELING,
ISM) ~ & * AKX F % %~ 17:;# (DECISION MAKING TRIAL AND
EVALUATION LABORATORY, DEMATEL) % ; &€ £ 477 £ » 4
& 4~ 472 (ANALYTIC HIERARCHY PROCESS, AHP) ~ i &
&~ +7:% (ANALYTIC NETWORK PROCESS, ANP) % ; % »z3®f =
20 bl4ofd H 40482 (SIMPLE ADDITIVE WEIGHT, SAW) ~TOPSIS
% (LIOUAND TZENG, 2012) -
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R * e T (fairness) R R kB 7 EE A R 0 AT IRA i
SEFT LSBT KB Gk o -?i—& AR AL 3 S 3
PR o % DEA 2 2 At L 4B F PR EF A R
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Evaluation of Technological Bias by A Meta-Frontier DEA
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An Integration Of Group Meta Frontier Directional Distance Functions
To Evaluating Efficiency Of Production Units
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The Cause Of The Inefficiency In The Two-Stage Meta-Frontier
Framework With Quasi-Fixed Inputs
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Incorporating The Operating Environment, Service Quality, And Quasi -
Fixed Inputs Into A Ndea- Based Subsidy Allocation With Satisfaction
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Integration and Application of Rough Sets and Data Envelopment
Analysis for Assessments of The Investment Trusts Industry
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N g RA R AR A A8 4 %Y ANNALS OF OPERATIONS
RESEARCH 1~ 3 » i 48 2 Integration and Application of Rough Sets
and Data Envelopment Analysis for Assessments of The Investment
Trusts Industry o
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Measuring Taiwanese Bank Performance: A Two- System Dynamic
Network Data Envelopment Analysis Approach
Rt ERgE 8 g% 3 ;ug A EA IR I M TR
A g kAR wIF b v 2.8 4 3% Omega: The International
Journal of Management Science, 2019 # e R o P 2> F U E R
G R AT B R A XU rﬂq R ;J—‘ﬁiﬁ 2 %
Ped IR P HEAI AL & F % 5 2 non-convex % ol - AR 1
PR F A e %A 47+ (dynamic network data envelopment analysis) » %
FatiE 3 g5 % convex & Fe i A 03] 0 B AP o~ i B E 6 (linking
activities)>* iE £z ¢ ¥ & £/ #5 (carry-over activities) > i@ F# & ¢ - p
FAK TG BIE AT E RN RER A G 1822 R
TR RS 2008 & 3 2016 # o ”.‘1" kiR os EBEAGTR  FHEN
AT U RFETE T2 AT RS P FFHF PR
AR o ?ﬁﬁ%%%ﬁiﬂﬁiﬁﬁﬁ*ﬁ#ﬁ$%*ﬁﬁﬁ
Foor T ian 2 0 R AFE ;ﬁd 2 3L SR v & j\ﬁ—lﬁhﬁ’f%ﬁ
Hrxo L gAY 3&%#’— ?Uﬁi’“ﬁﬁ AR g Py
BRI b FHeE s 2 EERFERFESR /\$*’°ﬁf” A
BPR TR AREY c AARFHEL RS EH B R BB
FieLiedg %Tkﬁw%d¢’#ﬁwﬂé%$ﬁé GRIE Sap
FLRAL rﬂ“%ﬁr‘ g RAH AR F T s (7 o
ﬁbgéi‘ﬁ\-ﬁ%j»rﬂpi °

14




® ¥ 12=x

REER
REH 8

L SR
i%&_&-

EEEE

108 # 12 * 27 p (% #17)10:30~13:00
Bz d AP F i fis i 442 %
AP RIS M 2 Fr B T AR R RE TR A
1703 82 JUE B TR fF 2 dE
Rzt P 8 prcfir i1 kA

FAris B A | it £ F o BT R ER R I IF
vﬁ,ﬁy%ﬁﬁ%wﬁﬁJ&ﬁﬂ%&xﬁ h2 SHEHAR
€104 £ 3 107 & > 4 2@ 20 BRED # > Fuarid bl 2 5
B ERHERELETREe &AL 472 (DYNAMIC NETWORK
|%m T%ﬁé J ¥ CARRY-OVER( A ficds 1% #ic) B 48 - #-fE

U A h B R ;fn,ﬁ? b B IS

( )ﬁ’f%@*" ﬁ%ﬁ glh*’ FazoAxFEi 1y A7 -
~E PR s Fa BT R EPRE

>
TT

8 TI}TEI";%—F“ ;tijf“ @tﬁ’s%—_mpi;&,‘m °( ) Fm/{gf{]’g -ﬁ;\o‘i" :75{-3 LE’___
g0 .

:i 1 fﬁ‘ﬁ %’—frﬂ»l.a 4~ * Jf]'ﬁ ~ %fr ~ %“ =] 'F‘F ~ r—g Ej’_ ~
,?‘_:,;:‘& o~ :_é. %/’EI";% > %fr /T/l Y= *1‘/1’/! ’El";f‘ > i a-\/‘EI"/?' > ‘{:;g‘ﬂ'/ >
=

AR 2 EPEE 15 BELD S 2TF .s&g;m; BHE (2)
BREBETF 22 B R Lhg A7 3 ~ & A7 ~FHFT S ATH T -
PR A s FaEd ERDZ i,,pﬂ,-,-,,:l;.glﬁi-?—,/}? ; P B
BAG EERR R ArB R AR A B F o B
FEEAT S o

B A2 AHA S W ( BOOTSTRAP TRUNCATED
REGRESSION) #7318 A W & fix g bl §rc2 Fl i > od
Fredp (- ) ot ffd Bt A2 2P (£
ﬁ‘gﬁ‘W@W?fﬁﬁﬁ)W:)%’<P%3:@%#
LT B~ ER @)";\-lhqm;fa,(__) BARgFd [ ¥V AR
SE AT I ?&sﬁﬁn(m)—ubﬂ%-rmﬁ*ég
PARE s 0 BB bl 2L RE S B R B R
e oRT PR AT R - KR -

FRSFTRELRIBY O EFTRHEF DL

R @gond2 RpEFEEh o Mx R %z,fmpf}w&g % rc2 ¥ 3
e Bt AR F o sl ottt RBFAET T A L &
i@ﬁ%?ﬁﬁi»éﬁi?fﬁﬁﬁﬁiiﬁ’ﬁéiéo

-

r

15




WAL AR
AR

gL -

7; M3 2 EHE (NPL) A 417 »cd ch DEA 3P 2 o *

Rl A SE - ““%ﬂﬂﬁkﬁﬁbe
BHFEAARETFTASTORER 7P F A g
Slco e Mg e T DEARR » & (P2t a0 A A2t
RArencarryoversE p oo & A F A Bl FE A o

g Pt g HikiE ¥F VT‘ 1B RTHE 4 ) At
(FeB)F B W e R FERDITHRMELEE (FE) > A i
GEMETEKRR A Rp W HAKRERER > a FRERER £ 5

T & KR A RiFngasla ko

ﬂ—\'/’éﬁ}; ﬁF”sc **;F\:/b,dvg‘ilji—%,] 5‘1\,?,3:%5/’;,
ASTAKE o €ﬂﬁﬂm%%’%?ﬁﬂmkﬁﬁ 2 4
2otk s HpRbw gp B IR R w m Y oa AR (TR R
Ay P ot F R B TR 00 Y gAe » R
R R B EH RROER -
ékdﬁé%§£@§ﬁ4wﬂ;¢kﬁ’wﬂﬁﬁ%%%%%
FAA R AFEREFESN A F L BRI RESR
&

e £ o RIS Y R TS RE AR Em o
B G RAIR RR R RN L EIHARTASTE < 0
TRERE L G OF A -xd*&'ﬁ;lgﬂ}amlfi%f\-%%&g?o

Ao AT E LI B RET e 22 ORA] D R
Hp A 3_+§%‘va1£ B EEEY £ X8 P el iR - i
o i MR R R Y e o

16




* OI =t ¢ +2019.01.22 ‘ 10:00-13:00
ﬁ ,_4_—‘§ '“\)IL'? g,:ﬁ?{k ﬂ%ﬁj‘
BRI AAPRAS TRPRARTR fRE

% 02 =t F ¢ :2019.02.22 10:00-13:00

o R %n‘?f:}i ‘?ﬁ AP H AT R E

S

03 & % ¢ :2019.03.29 10:30-13:00
Bidad a8 KPEdgmg e mug Mk
BB RS A A TP A2 £

17



% 04 =x % ¢ :108.0426 9:30~13:00
WA R AAPE A 2 E IR R Pl

1
PoELI R RS TAPE A0 R

% 05 = % ¢ ©108.05.31 10 :30~13: 00
# ORI ELATIR B SARFET Y CRPT R
POoRCRZEAPHEAF ZRPHE AR R F

5% 06 = % ¢ :108.06.28 10 : 30~13 : 00
R RS ENEE L eE e RRT
BRI R F TR MO0 § R

18



% 07 = % ¢ :108.07.28 10:30~13:00

AR ERAF FRERF kxR
PoEL IR EAPEAE TAPHEARA30 R E

% 08 = % ¢ :108.08.13 10 : 30~13: 00
HOAEAAFT A KPER RS e MExis
POoRRZEAPHEAFT ZARPHE IR0 R

% 09 = % ¢ :108.10.04 10 :30~13:00
AR~ @Res iy 2g ekt &
OB LAPHEAE TP 40 €3

\:

-

19



% 10 =x F ¢ :108.11.01 10:30~13:00
L A RAP -~ Mg Rk
BRI EAEEE T &441 ERE

% 11 =x % ¢ :108.11.29 10:30~13:00
O R ERRE Y REREFE MR MER

D R e A T R R

% 12 :'Kﬁg :108.12.27 10 :30~13: 00

R TR PR T MR LR RRE
#R- o Wﬁiﬁbﬁi:}i ¥ 59 PR rali AnR
poEL R AAPRE ST IR 44263

20



M2
4

FERETSE

A 08 E 17 1pAERRIA Mg REFTV BT T H2 G748
gk 3108 # 120 31 p Gk T FER e BT R A B LR P
M Y B - B2 HEHR KPR D KPP ERE 0 F SRR
WA B EGRN ARSI F LR REHFERE - FiR

&
05 - B RAEH] PELE A RBE TR R 12 AM S ;mﬂm
?fﬂ?c»@ﬁﬁﬁﬁnﬁimﬁgﬁﬂ1®’p§&‘ EEES
M et mE s TRk ¥ o ’T*ﬂ By ¥ * hfss ﬁﬂus’ %
?ﬁ*ewiﬁm%%ﬂfm *%f°
eH BT 2ZFT HEE LRgE, 3SR UEF N B o bded BE S
PARA- KA 1T R 2 4 A §‘$1ﬂ*? ?ﬁgﬁﬁﬁéﬁﬁéﬁﬁ
ﬁm‘ﬂﬁﬁﬁﬁﬁ’ﬁﬁ%%ﬁﬁms EHREL EDLE,; ¥ EFgAT FRES
¢ y»p PCHIAT AR T B R BN R A o 4R z%néiﬁﬁz
AL 5T DEA TR 2 841 e 5 B2 A FEHmA S RE
i3 $§,v | HI e FAL e AR B L R A 1 ERAE P T
ZEGE I ’ﬁfﬁ #‘ié B TR E %ﬁziﬁﬁ SEH s gL A2 F T
&i*ﬁ%&mﬂ%ﬁ*io

DRI 2 Ol e HERATEER. SRl R R 5
1% Kok Fong See, Hirofumi Fukuyama #c# %22 % ¢ > st = B ¢ 2 & %\n‘ﬁ%ﬁhi a4
W BAHETFAT T RE  RLRFFHDOPNF R - BAEKE BERT 2
group-frontier efficiency £ meta-frontier efficiency &3+ % o ¥ 52 3 éﬂ«ﬂ’yfﬁ‘ F oo
Fukuyama #3243 Apg 2 e =R o2 #F 4 p% 3 FF 0L 2> FFVUE T ER
§IELHIES REF LI F IR I A LTI HL R AL g S0k

%

\:\

pig E4
A

PTEHEFHEF F TR e B A2 G P EAEF L HY Y
RERL S8 apRSiE T2 A4 Fd D 38 4000 12 d B < FH5
FREE hp AERFAMN R ERGCTR Av\%‘r/z EAF R R
RN LF TEREE T SRR 2 bl N et

B ORHPHIMA A EPTAL Y T REZEFTHEAEFE AFY
NEAFRE g pE - BEMENTH e B 47iE T ;_ki’ai%;’ BB E ﬁ.ié %
mA7iE G BAEE FEEB IR L FolpFr BB S AT HT NENFA Y
ﬂiéﬁ£+&m’thﬂ4ginWH EDFLEH B2 T TR e o472
F - Bz jz“rn El’ﬂémp,\;pa °

o

‘“.J

21



N g\s};-\a}#

Andersen, P., Petersen, N. C. (1993). A procedure for ranking efficient units in
data envelopment analysis. Management Science, 39(10), 1261-1264.

Beasley, J. E. (1995). Determining teaching and research efficiencies. Journal of
the Operational Research Society, 46, 441-452.

Charnes, A., Cooper, W. W., Rhodes, E. (1978). Measuring the efficiency of
decision-making units. European Journal of Operational Research, 2(6), 429-444.
Cook, W. D., Hababou, M., Tuenter, H. J. H. (2000). Multicomponent efficiency
measurement and shared inputs in data envelopment analysis: An application to
sales and service performance in bank branches. Journal of Productivity Analysis,
14, 209-224.

Cook, W. D., Harrison, J., Imanirad, R., Rouse, P., Zhu, J. (2013). Data
envelopment analysis with nonhomogeneous DMUs. Operations Research, 61(3),
666-676.

Cook, W. D., Zhu, J. (2011). Multiple variable proportionality in data
envelopment analysis. Operations Research, 59(4), 1024-1032.

Debreu, G. (1951). The coefficient of resource utilization. Econometrica, 19,
273-292.

Emrouznejad, A., Shale, E. (2009). A combined neural network and DEA for
measuring efficiency of large scale datasets. Computers & Industrial Engineering,
56(1), 249-254.

Emrouznejad, A., Yang, G. L., (2018). A survey and analysis of the first 40 years
of scholarly literature in DEA: 1978-2016. Socio-Economic Planning Sciences,
61, 4-8.

Farahmand, M., Desa, M. I, Nilashi, M. (2014). A combined data envelopment
analysis and support vector regression for efficiency evaluation of large decision
making units. International Journal of Engineering and Technology, 6(5),
2310-2321.

Fare, R., Grosskopf, S. (1996). Productivity and intermediate products: A frontier
approach. Economics Letters, 50(1), 65-70.

Fare, R., Grosskopf, S. (2000). Network DEA. Socio-Economic Planning
Sciences, 34, 35-49.

Kao, C., Lin, P. H. (2012). Efficiency of parallel production systems with fuzzy
data. Fuzzy Sets and Systems, 198, 83-98.

Koopmans, T. C. (1951). Analysis of production as an efficient combination of
activities. In: Activity Analysis of Production and Allocation. John Wiley, New
York, pp. 33-97.

22



Liang, L., Wu, J., Cook, W. D., Zhu, J. (2008). The DEA game cross-efficiency
model and its Nash equilibrium. Operations Research, 56(5), 1278-1288.
Manyika, J., Chui, M., Brown, B., Bughin, J., Dobbs, R., Roxburgh, C., et al.
(2011). Big Data: The next frontier for innovation, competition, and productivity.
http://lwww.mckinsey.com/insights/business_technology/big_data_the next_front
ier_for_innovation. Accessed 24 September 2018.

Mar Molinero, C. (1996). On the joint determination of efficiencies in a data
envelopment analysis context. Journal of the Operational Research Society, 47,
1273-1279.

Mayer-Schonberger, V., Cukier, K. (2017). Big Data: The Essential Guide to
Work, Life, and Learning in the Age of Insight. John Murray Publish, London,
UK.

Medina-Borja, A., Pasupathy, K. S., Triantis, K. (2007). Large-scale data
envelopment analysis (DEA) implementation: A strategic performance
management approach. Journal of the Operational Research Society, 58(8),
1084-1098.

Podinovski, V. V., Bouzdine-Chameeva, T. (2013). Weight restrictions and free
production in data envelopment analysis. Operations Research, 61(2), 426-437.
Schroeck, M., Shockley, R., Smart, J., Romero-Morales, D., Tufano, P. (2012).
Analytics: The real-world use of big data.
http://lmwww-935.ibm.com/services/us/gbs/thoughtttleadership/ibv-big-data-at-wor
k.html. Accessed 3 May 2014.

Tien, J. M. (2013). Big data: Unleashing information. Journal of Systems Science
and Systems Engineering, 22(2), 127-151.

Tone, K., Tsutsui, M. (2009). Network DEA: A slacks-based measure approach.
European Journal of Operational Research, 197, 243-252.

Tone, K., Tsutsui, M. (2010). Dynamic DEA: A slacks-based measure approach.
Omega, 38, 145-156.

Toloo, M., Zandi, A., Emrouznejad, A. (2015). Evaluation efficiency of
large-scale data set with negative data: An artificial neural network approach. The
Journal of Supercomputing, 71(7), 2397-2411.

Wu, J., Chu. J., Sun, J., Zhu, Q. (2016). DEA cross-efficiency evaluation based
on Pareto improvement. European Journal of Operational Research, 248(2),
571-579.

Zhu, Q., Wu, J., Song, M. (2018). Efficiency evaluation based on data
envelopment analysis in the big data context. Computers & Operations Research,
98, 291-300.

23



