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Some issues which should be considered in an R&D project selection problem are as follows: First, quantitative
analysis on the efficiencies of R&D projects is required to guarantee objective validity in the evaluation of the
projects. For this reason, the methodology for selecting R&D projects should be based on mathematical models
that perform quantitative analysis. Second, in general there are ordinal factors like Likert-scale in the data for
evaluating R&D projects. Previous researches, however, couldn’t suggest explicit methods incorporating these
ordinal factors into models. Third, for the R&D project selection problems with limited resources like budget, it
is necessary to decide the perfect ranking of the all projects. This paper develops a mathematical model that can
be applicable to the problems of selecting R&D projects with the previous features. In this paper, we improve the
original DEA model for evaluating efficiency to incorporate ordinal factors and suggest a new model which can
decide the perfect ranking of all projects by merging the improved DEA model and AHP method. Furthermore a
web-based R&D project selection system using the DEA/AHP model suggested in this paper is developed and
illustrated.
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o O

Sungsik Bae -

Jinsoo Kang

o By AT} A =2 HE L 5 Ak

S AHP B2 tote] that #4932 vl ol ofef tf
Ao A4S Ao M Aol t3 AR AES
FAE R = 9o, JAEAAE o] & EOiE ook
g5 g 5= 9lth Saaty(1980) L¥A B4 o] Anlgho] 10%
oJUigl B¢l MH 9ol vt jle A= e 2
Ho]aL 20% Q] A¢-= &1 e AFARL 20% ©]
Fold dago] FE3 Ao Adatal 2719 A5 ol

v A 44 o] Bt STk & oA o) BA A v
AvA A9l AL 0.063% Saaty(1980)7} A3
AAIZE 10%0] A L' FX7F ygkern g o] Azl
el A4 9 A8 & ke 2t 2259
)29 DEA 8917 Fol B AolA] AEsha gl

915510 £99 W, DEA w89 Ao B oo ny  BAEAERE siskel ke BUAMDEA RS A} As)
A3 T 29 goke ol uf o Aoldhe & = gtk webd i & HES AAEL 9M(Ad|ereta| 2002). ® Ao M=
oFo] 429 ZWo| M EDEAR U= CKS B89 A/l B o 2 F 7P thEE Eo|gt & 4 3l Super-efficiency
Table 3. Pair-wise comparison matrix
1 1.0592 1 1 1 1 1 1 1 1 1.0762 1.0760
0.9441 1 1 0.9293 1 1 1 1 0.9586 1 1 1.0184
1 1 1 0.8760 1 1 1 1 0.9331 1 1 1
1 1.0761 1.1416 1 1 1 1 1 1 1.0129 1.0889 1.1814
1 1 1 1 1 1 1 1 0.9090 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 0.9260 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
1 1.0432 1.0717 1 1.1001 1 1.0799 1 1 1.1020 1.0862 1.1265
1 1 1 0.9873 1 1 1 1 0.9075 1 1 1
0.9292 1 1 0.9184 1 1 1 1 0.9206 1 1 1
0.9294 0.9820 1 0.8465 1 1 1 1 0.8877 1 1 1
Table 4. Result of DEA/AHP
Alternatives Scores Ranking
A 96.88 3
B 94.00 9
C 93.66 10
D 99.13 2
E 94.48 7
F 95.24 4
G 94.62 6
H 95.24 4
| 100.00 1
J 94.36 8
K 93.33 11
L 92.33 12
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Table 5. Comparison of ranking methods of DEA

25

. DEA/AHP Super-eff. CCA/DEA PCA/DEA
Alternatives
Score Rank Score Rank Score Rank Score Rank
A 96.88 3 1.000 7 1.55 11 9.11 7
B 94.00 9 0.761 9 1.65 9 9.23 6
C 93.66 10 1.019 5 1.92 6 16.71 4
D 99.13 2 1.029 4 2.00 5 7.99 9
E 94.48 7 1.596 2 1.90 7 2353 1
F 95.24 4 0.633 12 2.47 3 2.88 11
G 94.62 6 0.896 8 2.68 2 7.08 10
H 95.24 4 0.635 11 1.82 8 2.33 12
I 100.00 1 1.794 1 3.67 1 15.99 5
J 94.36 8 1.038 3 2.06 4 19.94 3
K 93.33 11 1.000 6 1.63 10 21.40 2
L 92.33 12 0.673 10 1.54 12 8.80 8

DEA, CCA(canonical correlation analysis)/ DEA(Friedman and
Sinuany-Stern, 1997), 2] 3 PCA(principal component analysis)/
DEA(Zhu, 1998; Premachandra, 2001)E ¥ =2] of 7] o] €]
o A-&A171 & 1 AFE vlws) Boitk vl 2945 4
2 5hd ket

<Table 5>°} A#= BW, +217h 7HE £& ik PCA/
DEA 5 Alejslile BF U tijt I7F =2 H Stk 1
2]t} PCA/IDEA il ok Az & ok EVE 7HPE 917}
=L, Ut 1= 59 ol HERTh £ 7ol A= <Table 5>9
o 7R el oa) 73 w9 AnE $AL0R vws)
k] vlEs ARAA EAE AAS mgon) 1 Ade
<Table 6>l 4 2] 3} Ttk

Table 6. Tests of correlation(Spearman)

Super-eff. CCA/DEA PCA/DEA

DEA/AHP 0.207 0.522* -0.396

*p<0.1
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(WDSS; Web-base Decision Supporting System)2 @ Z#HZ
(stand-alone)o] Zt3zojoF & GUI, 2l 7)4k SFEA|2H) 1E]
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Figure 3. Display of input & output factors setting.
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Figure 5. Display of pair-wise comparison matrix.
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