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The government expands its investment on R&D programs for economic growth, thus there is growing attention on the result

of R&D Programs. This study proposes more improved measuring method for efficiency when the number of R&D programs

is not enough to be for measuring efficiency analysis. It provides more various application method of factors on efficiency analysis.

This study analyzes the influence of each input factor on efficiency by using partial efficiency concept. And it also determines

input factors in similar influence throughout Spearman correlation coefficient. Finally, it suggests new method to improve discrim-

inatory power of efficiency analysis by determining representative factors. Also, the proposed method can be practiced not only

for national R&D programs, but also for other fields of research.
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<Table 2> Correlation Coefficient
<Table 1> Partial Efficiency
F1 F2 F3 F4 F5 F6 F7 F8
Factor Efficiency Fl 1| 4517 | 429" | 120 | 328" | .140 | 353" | 4707
R&D Program Period Fl 0.7307 F2 1| 9777 | 030 | 210 | 222 | 155 | 469
Gross Program Expense F2 0.6377 F3 1 096 | 189 | 219 | .128 | 501°
Size of Government Support F3 0.6569 F4 1 201 | .201 | .140 | .176
Additional Tnvestment on R&D F4 0.9390 F5 1| 481" | 754" | 571
I MEIET
zIxucr}rll:If;eo(f) leijéaDrchers on international F6 0.7889 F8 1
Number. of Researchers for other types of F7 0.7234 _
international exchange 44 s8M M
Number of Researchers on R&D F8 0.5257
Avg. Partial efficiency 0.6992 FHZE B9l 9 A8 o]&3le] g8A BEAL 3 A=
Avg. Total efficiency 0.9653 <Table 3>, <Figure 3>} 2t} 7]&2] £A 3} v| w3
HA §84 02 FAEAH 6719 DMUZF AJZE 4]0
W, <Table 2> Fof 0] Ay BAL s ] HREAN G S, WEEH2R EHHUD DMU
RE E84 §S Ve ~volwkSpearman)e] A == T ghel Bk SUA RS 5 S g8 @
AaA BALS A Aoln, F Algdulep gExy oM F 61719 DMU TN @ 457H(73%)94 DMU 7}
TR, ARAAFEL AL Aol 897w R & ZEHL KON, 82)% A
RRE A% 203 ANt Adug e 4 OfF HAth o BARL 9 B A58 AESANE
A7 w3} WHE A 2039 AFANL AYe b W WS 229 F2 4l 13191 DMUS) A A 42
89)22 0013104 EAR R ou] Q= ko] Aaxr S HERAARE 240) 5 A FAFOEA 1|
ATAZ melth o]= o] E9 aiZo] 7 DMUY & fi"”ol #e A £ odvh =g, vAE 9[20]
84 BA gho] nH = el gAlgtin B 4 go o ATAM 849 £E SaddetE 284 $Ae
m ThA] wa] EeAle] mEo] Lhes oF &= 9th Oﬂ% 0350“% mAA et 2dE atges & AT
& o] B4 Ans sulow 2ol gas 2o g 4 o Wl VIES YA PHoR Fase dEas
H4 ghero] 243l Baoluf A s Haslsle] =o & AN ZHT DMUES] S840 dig WdE s
Qr2 Adstuz do Ao H wRs 93 rg =0 T BHET WHeR & 4 9t
g s9nF Qge) & A Qlge)
AR Be 4RnAE Holuw gid sslsina w1
FE AT pao] e ¢ £ axd v B Ad o
ABAAAE Holal Qorg Y 242 AAIL F
Aol ARAATFRE 7]E oo AFARE vl
ato] ARBZFS hE 848 AAF o= gA] A ol
A AAATE = AN Q1E e & FY8AE T ~
7 Wrdste] i T 84E dAAsaa & A9l 3 0.9068
BAQTFEI} TE T £Y are] HF B AL H .90 .
HAE Holi Qorna FRAAGFEI} tiE FYah s e
2 AAsts Aol wdste] tiiE £ 84 A4 F Avg. of Avg. of
‘:,47]_ %iﬁ}l 3} 2= 9)\‘:} LL]-ﬂ—/ﬂ BES @;@% l]E_Ot} Qx First efficiency Final Efficiency
v A 7z AFRADTE, F7F R&D 7L, &9 <Figure 3> Efficiency Consequence Comparison
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<Table 3> Efficiency Consequence Comparison

DMU EfftiIir::my Effli:clzri]:rtcy DMU EffiFéireS:]cy EffiFtls?earl]cy
DMU1 0.8494 0.5371 DMU32 1 |
DMU2 0.8253 0.744 DMU33 1 1
DMU3 0.8575 0.7983 DMU34 1 |
DMU4 1 1 DMU35 0.7296 0.442
DMU35 1 1 DMU36 0.6867 0.6867
DMU6 1 1 DMU37 1 1
DMU7 0.9833 0.8934 DMU38 0.862 0.7736
DMUS 1 1 DMU39 0.964 0.5
DMU9 1 1 DMU40 1 |
DMU10 1 1 DMU41 1 1
DMUI11 1 | DMU42 1 0.7473
DMUI12 1 1 DMU43 1 1
DMU13 1 | DMU44 1 |
DMU14 1 1 DMU45 1 1
DMU15 1 | DMU46 1 |
DMUI16 1 1 DMU47 1 1
DMU17 1 1 DMU48 1 |
DMUI18 1 1 DMU49 1 1
DMU19 1 0.2 DMU50 | 0.9142
DMU20 1 1 DMUS51 0.8023 0.6667
DMU21 1 1 DMU52 1 1
DMU22 1 1 DMUS53 1 0.9892
DMU23 0.8363 0.6073 DMU54 1 |
DMU24 1 0.8707 DMUS55 1 1
DMU25 1 | DMU56 1 |
DMU26 1 0.4626 DMU57 1 1
DMU27 1 | DMU58 1 |
DMU28 1 1 DMUS59 1 1
DMU29 1 1 DMU60 1 |
DMU30 0.4891 0.4827 DMU61 1 1
DMU31 1 1
5.4 B

E ATdes AR 7N ARG AL dEF 3ok
& ohIs] skl FUE FUE FAE sl AHle
eSS BYetaAt st o]o] uwie} DEA F24d0| A
9 848 MASE Ved HHS AASR L, T3
o] %91 847k Alel EEA AL JFEL st
slo] &4l ARALUS AA A} T 1
A5 B 94 F2 Fo B4 el Waks vEe Y
Al oz AayE = Aol 18%0l - 27% 2 Eolutth uf
A B A A A AT FY 24

o

QL

2

r_% & ol

AEg

S s

ol = °-|>:'

o o o
e

T

X,
3
ox
ol
ol
38
N
2,

2 = 3 g
> N
2

f

o
g

FU[Om

M
X

e

e

U &

2 rlo

-
ant

=

=<1

fo 4

[

il

rx

ol

ot % >
oo, &
2 M b ot

b 2 ok
&
N
N
ofX
P
N
2
ol
T
s
ko flo
[
U
X,
o ex
2_1
B ko M ko oW Hr

e $ofo nf o I
kS
~
g

wn

S e .

o E oy
T

i
_E
=3

o
fo
(%8
o 2
N
N
ol\
N
il
o
o,
ol
o,
N,
&8
o
)
oX,
=)
M
1%
=2,

oo [|r

9tk webd 7 Apel BA 2 s

>
tlo m® rob
e o

oxl o M

o,

Acknowledgement

of =& 2014 FFrheha A TH] Ao AF
5 9 S(HY-2014-G).

References

[1] Adler, N., Friedman, L., and Sinuany-Stern, Z., Review
of ranking methods in the data envelopment analysis
context. European Journal of Operational Research,
2002, Vol. 140, p 249-265.

[2] Banker, R.D., Charnes, A., and Cooper, W.W., Some

models for estimating technical and scale efficiencies

in Data Envelopment Analysis. Management Science,

1984, Vol. 30, p 1078-1092.

Charnes, A., Cooper, W., and Rhodes, E., Measuring

—
w2
—

Efficiency of Decision Making Units. European Jour-
nal of Operational Research, 1978, Vol. 2, No. 6, p
429-444.

[4] Charnes A., Cooper, W., Golany B., Seiford, L.M., and
Stutz J., Foundations of Data Envelopment Analysis for
Pareto-Koopmans Efficient Empirical Production Func-
tions. Journal of Econometrics, 1985, Vol.30, p 91-107.

[5] Cho, H.D., The Analysis of the System and Structure
of the Korean Government R&D Programs and Policy
Recommendations. Stepi, 2003.

[6] Choi, H.H., A Study on the Determinants of Firms
Efficiency in Aid Programs. Hanyang University, 2011.



88 Ji—Hye Kang - Dong—Hyun Baek

[7] Choi, T.J., A Strategic Design of the Government R&D
Management System based on the Analysis of Rela-
tionship between R&D Program Types and their Out-
puts. Kunkook University, 2007.

[8] Efficiency of National R&D Investment. Stepi, 2009.

[9] Farrel, M.J., The Measurement of Productive Efficiency.
Journal of the Royal Statistical Society, Series A(Ge-
neral), 1957, Vol. 120, No. 3, p 253-290.

[10] Friedman, L. and Sinuany-Stern, Z., Combining rank-
ing scales and selecting variables in the DEA context :
The case of industrial branches. Computers Operations
Research, 1998, Vol. 25, No. 9, p 781-298.

[11] Golany, B. and Roll, Y., An application procedure
for DEA. Omega, 1989, Vol. 17 No. 3, p 237-250.

[12] Hsu, F.M. and Hsueh, C.C., Value efficiency analysis
of academic research. European Journal of Operational
Research, 2009, Vol. 130, p 121-132.

[13] Jenkins, L. and Anderson, M., A multivariate statisti-
cal approach to reducing the number of variables in
data envelopment analysis. European Journal of Opera-
tional Research, 2003, Vol. 147, p 51-61.

[14] Kang, B.S., New management theory, 2004.

[15] Kim, D.N., Study on DEA Application for Efficiency
Analysis of the Government-funded Research Institutes.
Myungji University, 2013.

[16] Kim, T.T., A Study on the Way to Enhance Research
Performance out of the International Joint Projects un-
der the Framework of National R&D Programs, Focus-
ing Basic and Fundamental Technology. Korea technol-
ogy innovation society, 2012, p 400-420.

[17] Kwak, K.H., Oh, S.H., and Kim, J.Y., A Proposal of
Appraisal Measure and Analysis of Efficiency of R&D
in Government-funded Research Center using DEA-AR.
Proceedings of the Korea Technology Innovation Society
Conference, 2010, No. 10, p 262-278.

[18] Lee, H.-Y. and Park, Y.-T., An International Compari-
son of R&D Efficiency : DEA Approach. Asian Jour-
nal of Technology Innovations, 2005, Vol. 13, No. 2, p
207-222.

[19] Lee, J.H.,, A Study on Efficiency of the Solar Salt

Production in Shinangun Using Data Envelopment Ana-
lysis. Journal of Korean Island, 2011, Vol. 23 No. 4,
p 85-100.

[20] Min, J.H. and Kim, J.H., 4 Selection Process of Input
and Output Factors Using Partial Efficiency in DEA.
Korea operational research and management science so-
ciety, 1998, p 75-90.

[21] Nam, LS., Song, Y.Y., and Jeong, B.H., Analysis of
Relative Efficiency of Government Funded Research
Institutes Using DEA Model. Journal of the Society
of Korea Industrial and Systems Engineering, 2008,
Vol. 31, No. 1, p 1-10.

[22] Park, N.K., A Brief Study on the Selection of Inputs
and Outputs Using Profiling, Super-efficiency, and Rank
Order Correlation : Application to the Korean Banks.
Korea industrial economic association, 2010, p 13-38.

[23] Park, S.J., Kim, K.H., and Jung, S.K., The Study on
the Analysis of Efficiency of Governmental R&D Pro-
grams Regarding to the S&T Outcomes. Korea Tech-
nology Innovation Society, 2011, p 205-222.

[24] R&D Efficiency Analysis and Plans for raising in Natio-
nal R&D Programs. Stepi, 2009.

[25] Ryoo, Y.A., A Study on the Efficiency Evaluation Classi-
fied by the Administration Level. Korean Journal of
Policy Analysis and Evaluation, 2006, Vol. 16 No. 2,
p 139-165.

[26] Sun, D.B., Evaluation of managerial performance in
large commercial banks by data envelopment analysis.
Ph. D. Dissertation, The University of Texas at austin,
1998.

[27] Tofallis, C., Improving Discernment in DEA Using Pro-
filing. OMEGA International Journal of Management
Science, 1996, Vol. 24, p 361-364.

[28] Tone, K., A Slacks-Based Measure of Efficiency in
Data Envelopment Analysis. European Journal of Opera-
tional Research, 2001, Vol. 130, No. 3, p 498-509.

[29] Wang, E.C. and Huang, W., Relative efficiency of R&D
activities : A cross-country study accounting for envi-
ronmental factors in the DEA approach. Research Policy,
2007, Vol. 36, p 260-273.





