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ABSTRACT

It is necessary to establish a systematic framework where the performance of governmental funding projects
can be evaluated just-in-time as well as objectively regarding IT small and medium-sized enterprises and venture
business. In this study, a framework is proposed for the performance evaluation using Data Envelopment
Analysis (DEA) and a case study is illustrated with an empirical dataset. Especially, in order to enhance the re-
liability of optimal solutions, a DEAJAR-I revised model is developed by adding Acceptance Region (AR) Type
I constraints into the DEA basic model. Based on the procedure and the models, it is considered that an
‘efficiency score’ can be calculated as a guideline for conducting successive performance evaluation processes
fast. As for major governmental funding projects with respect to ‘IT SMERP 2010 Plan’, performance evalua-

tions are discussed concerning between projects as well as between corporate entities within each project.
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E 1. 2% 2, DEAJARIFA RS 2(2), DMU A84A5, Al - 9538, Afile - 8)g, &%
Bad<— —Good Sum
Rank grade 10" 9" 8" 7" 6" 5™ 4" 3 24 1
Highest rank(H) 652 579 507 435 363 290 218 146 73 1
Lowest rank(L) 723 651 578 506 434 362 289 217 145 72
Sb 8 4 1 4 0 0 2 0 0 2 n=21
Sc 59 48 43 24 15 6 2 3 4 9 m=213
Frequency Sd 5 21 28 44 57 57 25 24 30 38 n3=329
Se 0 0 0 0 0 10 43 45 39 23 n~160
Sum 72 73 72 72 72 73 72 7 73 72: =123
Sb 011 005 00l 006 000 000 003 000 000 0.03
Sc 082 066 060 033 021 008 003 004 005 0.13
Proportion  Sd 007 029 039 061 079 078 035 033 041 0.53
Se 000 000 000 000 000 014 060 063 053 0.32
Sum 100 100 100 100 100 100 100 100 100 1.00
Sb 038 019 005 019 000 000 010 000 000 0.10 1.00
Distribution S 028 023 020 011 007 003 001 001 002 0.04 1.00
Sd 002 006 009 013 017 017 008 007 009 0.12 1.00
Se 000 000 000 000 000 006 027 028 024 0.14 1.00
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i Level n Iﬂ z—value
1 Sb 21 199.80 -3.61
2 Sc 213 184.20 -14.80
3 Sd 329 394.00 3.97
4 Se 160 554.20 13.19

N=723 R=362.00
H=310.31, df=3, p—value=0.000

822

DMUj=21)

(a)

Efficiencyscore

DMU jfr=213)

Efficiencyscore

DMU jr=329)

©



=% | DEA/ARTS #8317

ZaA7\d ARAALAA A7}

Hiciencyscore

DMU jn=160)

@
22 5. DEAZIERY A1) (44) vs. DEA/ARISHEY
A2) (84D, DMU EAAS, MEAKIALE o]4- plots; (a)
Sb; (b) Sc; (¢) Sd; (d) Se

5.3 S izt Bt

7 AR AEE 2T F, A (D), O
=&% DMU E8A4ASE 23 59 470 panelell
okt I9 2.@A%; 1) ARI Ak &) 2)
A1), Q) EEAG AEAIS O Sb, 091099, @
Sc, 0.91528, 3 Sd, 0.97544, @ Se, 0.95191; 3)
I8 s@E AYE 3 sm)-@dd, A
frontier DMU9]| 9]t ksl So] g} o
Y 62, 2 5 EEAA|5 histogramse|tl. 28 5,
6 NEARIRIEE o]4gt B4 S, 238 2, 3
AAAGAIEE ol8g EAvel FARE EAL
xalck

R R s )

2% ] aw

a8 6, DEA7]—E—E (1) vs. DEAJAR-IFA RS A(2),
DMU E&AASE, AHARIALE o4 histograms

el

V. & 8

B ATE T FAWAYIY A¥AIALRA
B A3 A 9 S Sl
e 9% BEANTE A SA2 Ak
DEA/AR 23, 4x % AjE AAg aske

o g, AR O Al 2 Bl 4
A71%43E ArhEshe ATRARA FTARE 2.
T, 5, padse] 459 ATE A% 29
QgAR wrge] Besiek Z AR AN
2R el s WAl e oIt i
oo} & Wk ol & ATHES) B%Y F
ol

A, A 2H-JEAEE ol AR
F9E AR e P DMU EEgAS

F Akt 24, 47kt DBEAH A
3 AME B3, AAE A5 Zeosies g

3 AEAS 98 ] FEAIEE A =&
ok AlA, QlEsx RS S Aegke
24, o¥es Ade & yilck JA, DMU
FEAATE o83 ARHE - S95FE A
Z-HE, £¥ 24 9 kruskal-Wallis 14225 1)
ARIZE H7k 2) AR AT B7kE Al
£33kt Wiuﬂ, 44 benchmark DMU &z)7}
7:]5‘4_1;} é_, }\OH:HXJ oz }‘fl_%x-l_o_ HL_;;qg} i')r:
benchmark DMU E#lo] FAFoR IolQx|E
sjels}ar, benchmark DMU 7F4S Azisle, ol
Ao R H|EEAe) DMUCAR Ad - TFA
Z1o2x, AA DMUY Aubd T84 4L =n
g 713E Agd 5 vk ddEch tiEe], A
Az A o AR HEaE
AL A2k dgke® M&ARE, dExE, 2|

]Cd = el &5 wlEd HeAw C)’J\Ekﬂ b2
2DE8
(1) Fstrlsd- (MOST), 2007”7-5 %"7—"#'?717”“}
o FgemA, AeF FI|eHAEY
2007.
(2) 77%), DEAZ 58 AWy Hush D29%
X, 2006.

(3] AAY, HY=shE N8R, GAE3AE 2006.

(4] ZAA, 7153, “DEA-AR 71k} ¥-541 714
Brlws, FedR 159, 15, pp.29-61, 2007.

(5) wiednl, A3, 754, “IDEAE o|83F WekE
the] 38X HrV, IE Interfaces, 197, 43,
pp.291-299, 2006.

(6) £4%, T8, “EFE¥T DEAS |68 F
H3=(BK)21 Ald ESA A, IE
Interfaces, 1779, 3&, pp.249-260, 2004.

823



F=EAIES]=77] 07-12 Vol. 32 No. 12

(7) ol=l=, U2, “DEA/OERAE ©|83F Z o}
T Aol 3 AT A, IE Interfaces, 17
7, 43 pp.440-449, 2004.

(8] ARFAY MIC), IT 5= - WlA7]ge] AHT
AJefA FAL YJ3EIT SMERP 2010 A8 %
T ARFAN AAZTRIAY REALE,
2006.

(9) ARFAF MIC) - HRFAATAE (UTA),
FRENGZIF AAEA (VI (7] eNEF
AR, ATFAANE (Polzeleleinie],
2006.

(10) ARFAF- (MIC) - A RFA1A+A1E-4 (ITA),
20069 % HH-ENRE7FART HHH AL 2],
ARFARE7NE H7PREE, 2007.

(11) AA (NSO) KOSIS=7}5A ¥ H,
http://www kosis.kt/, 2007.

(12) I=ARZAAIIRE] (KAIT) ITEAREAE,
http://www.iti.or.kr/website/index.aspx, 2007.

(13) A RFANIAYS] (KATT), ITSHA ]
Al 24 AL AR B, IR R
433 ITEAAREAIE, 2007.

(14) 31, STEPI A7 2006-12, R&D ZZ 1
#of FHYE FAY Fo) vHE 5 o] '
AEGHE o] &3 FAA 713 o] Ak o
7 A7 |eA AT, 2006.

(15) #-8=, 3481, STEPT A9 2004-20, 4+
R&D HHF7PA25e] ZIeh & wbdnk 35t
7143 A A7, 2005.

(16) Banker, R. D., Bardhan, L. and Cooper, W. W.,
“A Note on returns to scale in DEA”, European
Journal of Operational Research, Vol.88, No.3,
pp.383-585, 1996.

(17) Banker, R. D., Charnes, A. and Cooper, W. W,
“Some models for estimating technical and
scale inefficiencies in data envelopment analy-
sis”, Management Science, Vol.30, No.9,
pp.1078-1092, 1984.

(18) Banker, R. D., Conrad, R. F. and Strauss, R.
P., “A comparative application of data envelop-
ment analysis and translog methods: an illus-
trative study of hospital production”,
Management Science, Vol.32, No.1, pp.30-44,
1986.

(19] Bessent, A., Bessent, W., Kennington, J. and

Reagan, B., “An application of mathematical

824

programming to assess productivity in the
independent  school  district”,
Management ~ Science,  Vol28, = No.12,
pp.1355-1367, 1982. '
(20) Callen, J. L., “Data envelopment analysis: parti-

Houston

al survey and applications for management ac-
counting”, Journal of Management Accounting
Research, Vol.3, Fall, pp.35-56, 1991.

(21) Charnes, A. and Cooper, W. W., “Auditing and
accounting for program efficiency and manage-
ment efficiency in not-for-profit entities”,
Accounting, Organizations and Society, Vol.5,
No.1, pp.87-107, 1980.

(22) Charnes, A., Cooper, W. W., Huang, Z. M. and
Sun, D. B., “Polyhedral cone-ratio DEA models
with an illustrative application to large commer-
cial banks”, Journal of Econometrics, Vol.46,
No.1-2, pp.73-91, 1990.

(23] Charnes, A., Cooper, W. W. and Rhodes, E.,
“Measuring the efficiency of decision making
units”, European Journal of Operational
Research, Vol.2, No.6, pp.429-444, 1978.

(24) Charnes, A., Cooper, W. W. and Rhodes, E.,
“Bvaluating program and managerial efficiency:
an application of data envelopment analysis to
program follow through”, Management Science,
Vol.27, No.6, pp.668-697, 1981.

(25) Cooper, W. W., Seiford, L. M. and Zhu, J.,
Handbook on Data Envelopment Analysis,
Boston:Springer (Kluwer Academic Publishers),
2004.

(26) Frontline Systems, Inc., Premium Solver
Platform Version 7.1 for Microsoft Excel,
http://www.solver.com/Default. htm, 2007.

(27} Gregoriou, G. N. and Zhu, J., Evaluating Hedge
Fund and CTA Performance, New Jersey: John
Wiley & Sons, 2005.

(28] Minitab®, Minitab® Release 14.20 StatGuide,
State College: Minitab Inc., 2005.

(29} Montgomery, D. C. and Runger, G. C., Applied
Statistics and Probability for Engineers, 2nd
ed., New York: John Wiley & Sons, 1999.

(30) Parks, R. B., “Technical efficiency of public de-
cision making units”, Policy Studies Journal,
Vol.12, No.2, pp.337-346, 1983.



w3 | DEAJAR TS 2438 IT S22 W A7 A4 94 A A=7t

(31] Seiford, L. M. and Thrall, R. M., “Recent devel-
opment in DEA: the mathematical program-
ming approach to frontier analysis”, Journal of
Econometrics, Vol.46, No.1-2, pp.7-38, 1990.

(32] Sherman, H. D. and Gold, F., “Bank branch op-
erating efficiency: evaluation with data envelop-
ment analysis”, Journal of Banking and
Finance, Vol.9, No.2, pp.297-315, 198S.

(33] Thompson, R. G., Langemeier, L. N., Lee, C.
T, Lee, E. and Thrall, R. M., “The role of mul-
tiplier bounds in efficiency analysis with appli-
cation to Kansas farming”, Journal of
Econometrics, Vol.46, No.1-2, pp.93-108, 1990.

(34) Winston, W. L., Operations Research:
Applications and Algorithms, 4th ed., Belmont
California: Thomson Brooks/Cole, 2004,

(35) Zhu, J., Quantitative Models for Performance
Evaluation  and  Benchmarking: Data

Envelopment Analysis With Spreadsheets and

DEA Excel Solver, Boston: Springer (Kluwer

Academic Publishers), 2003.

Ht M 0I (Sungmin Park) 23|
Aok A1 S ED
Stejefaks kel E e (D

vl Arizona State University. Industrial Engineering,
Ph.D.

3, -5-8-57, Ak, g A

eEn
A3
A3
A3kt ah

825



