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R&D effectiveness”, R&D Management, Vol 35 No,3(2005), pp.311-331.
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(X 6) Stage 1 2MZIHEXIIY)
T=o| 2
DMU TE(CCR) PTE(BCC) SE(TE/PTE) | HlZ=)2l E A\ 29|
2|
MR 0.3504 0.3804 0.9212 PTE 1.0976 | Increasing
ML 2 0.2830 0.5313 0.5327 PTE 3.3262 | Increasing
A3 0.2365 0.2370 0.9979 PTE 0.9756 | Decreasing
x4 0.7890 1.0000 0.7890 SE 1.8080 | Increasing
HAL5 0.5607 0.6136 0.9137 PTE 0.4878 | Decreasing
M6 0.0802 0.0876 0.9151 PTE 1.5502 | Increasing
HAE7 0.1105 0.1170 0.9446 PTE 1.3258 | Increasing
M8 0.2494 0.2534 0.9844 PTE 0.8224 | Decreasing
HAE9 0.4330 0.4568 0.9480 PTE 1.2494 | Increasing
X110 0.1131 0.1182 0.9568 PTE 0.6872 | Decreasing
A1 0.5121 0.5237 0.9778 PTE 0.7547 | Decreasing
HMRE12 0.0477 0.0507 0.9401 PTE 1.2449 Increasing
HMR_13 0.0729 0.1029 0.7084 PTE 0.2783 | Decreasing
HMA_14 0.3718 0.5458 0.6812 PTE 0.2432 | Decreasing
X156 0.6007 1.0000 0.6007 SE 0.1707 | Decreasing
HMXL_16 0.0873 0.1325 0.6590 PTE 0.2764 | Decreasing
A7 0.5591 0.6092 0.9179 PTE 0.6147 | Decreasing
MRL_18 0.4515 0.6858 0.6583 SE 0.3109 | Decreasing
H=AE_19 0.1407 0.2332 0.6033 PTE 0.2990 | Decreasing
H=xE_20 1.0000 1.0000 1.0000 e 1.0000 Constant
HRE_21 0.6674 0.9222 0.7238 SE 0.4156 | Decreasing
HAt_22 0.9547 1.0000 0.9547 SE 0.6721 | Decreasing
™At_23 0.3331 1.0000 0.3331 SE 0.2512 | Decreasing
g 0.3915 0.5044 0.8114
EZEA | 02806 | 0.3481 0.1839 * IRS : 77)
® DRS : 157}

Z|oHzk 1.0000 1.0000 1.0000 o CRS : 17}
E Ent 0.0477 0.0507 0.3331




224 A2 AAATF A13A A235. (2018 6Y)

(E 7) Stage 1 2MZARO|ALH)

T=o| 2
DMU TE(CCR) PTE(BCC) SE(TE/PTE) a= =g lo]]
XX | T
1A A 0.0838 0.7031 0.1191 SE 9.1829 | Increasing
1A 2 0.2617 0.8750 0.2990 SE 3.6585 | Increasing
7148 0.1855 0.2246 0.8262 PTE 1.2439 | Increasing
1A _4 1.0000 1.0000 1.0000 SE 1.0000 Constant
1A 5 0.1640 0.1747 0.9388 PTE 0.5732 | Decreasing
7176 0.7146 0.7321 0.9762 PTE 1.1559 | Increasing
1A 7 0.3029 0.3041 0.9960 PTE 0.9087 | Decreasing
71748 0.0841 0.0888 0.9474 PTE 0.6098 | Decreasing
7149 0.1849 0.1888 0.9792 PTE 0.7995 | Decreasing
714 _10 0.1384 0.1385 0.9993 PTE 0.9846 | Decreasing
1A _11 0.2083 0.2094 0.9947 PTE 0.8983 | Decreasing
7|1A_12 0.3193 0.3591 0.8893 PTE 1.5402 | Increasing
71A_18 0.1489 0.1588 0.9381 PTE 1.2698 Increasing
71A_14 0.1967 0.2111 0.9317 PTE 0.6034 | Decreasing
1A _156 0.2453 0.2706 0.9064 PTE 1.3968 Increasing
714 _16 0.0899 0.0910 0.9883 PTE 0.8123 | Decreasing
1A _17 0.1402 0.1635 0.8575 PTE 0.3659 | Decreasing
71A_18 0.6184 0.9019 0.6857 SE 0.2073 | Decreasing
7|1A_19 0.3572 0.3840 0.9303 PTE 1.2409 | Increasing
71A_20 0.1191 0.1290 0.9230 PTE 0.5977 | Decreasing
71A_21 0.1752 0.2651 0.6609 PTE 0.1951 | Decreasing
71A_22 0.3186 0.4228 0.7535 PTE 0.20683 | Decreasing
71428 0.0867 0.1011 0.8579 PTE 0.4786 | Decreasing
g 0.2671 0.3520 0.8434
FZEA | 02253 | 0.2836 0.2233 * IRS : 87
® DRS : 147}
Z|oHzk 1.0000 1.0000 1.0000 * CRS : 17}
EEnT o 0.0838 0.0888 0.1191




29 - Zard - o4z — DEAS $8 T4 71%19) R&D &84 B4 225
(X 8) Stage 2 2MZIHEXIIY)
T=O| =2
DMU TE(CCR) PTE(BCC) SE(TE/PTE) | H|2=22 E \ 2ol
2|
MR 0.7116 0.7146 0.9959 PTE 0.8121 | Decreasing
ML 2 0.4353 0.5495 0.7923 PTE 1.7894 | Increasing
A3 0.4517 0.4573 0.9879 PTE 0.7414 | Decreasing
x4 0.0644 0.0825 0.7810 PTE 2.0620 | Increasing
HAL5 0.4660 0.4692 0.9932 PTE 0.8193 | Decreasing
M6 0.2747 0.2866 0.9585 PTE 0.3333 | Decreasing
HAE7 0.2579 0.2656 0.9710 PTE 0.4167 | Decreasing
M8 0.2564 0.2627 0.9761 PTE 0.2222 | Decreasing
HAE9 0.0907 0.0918 0.9885 PTE 0.6481 | Decreasing
H=xE_10 1.0000 1.0000 1.0000 a8 1.0000 Constant
A1 0.3315 0.3742 0.8859 PTE 4.0294 | Increasing
HAE_12 0.4396 1.0000 0.4396 SE 0.1235 | Decreasing
HMxp_13 0.3629 1.0000 0.3629 SE 0.0222 | Decreasing
HMA_14 0.1283 0.1389 0.9235 PTE 0.5588 | Decreasing
HMRL15 0.1185 0.1254 0.9455 PTE 0.1333 | Decreasing
™A_16 0.6035 1.0000 0.6035 SE 0.0222 | Decreasing
MRL_17 0.3108 0.3278 0.9480 PTE 0.4272 | Decreasing
%18 0.1460 0.1465 0.9962 PTE 1.1588 | Increasing
™AE_19 0.5338 1.0000 0.5338 SE 0.1250 | Decreasing
HAE_20 0.3963 0.3982 0.9953 PTE 1.0071 Increasing
Hxt_21 0.0356 0.0370 0.9632 PTE 0.1667 | Decreasing
Tx}_22 0.2172 0.2214 0.9813 PTE 29118 Increasing
™At_23 0.2376 0.2647 0.8977 PTE 0.2500 | Decreasing
g 0.3422 0.4441 0.8661
EzExl | 02275 | 03388 | 01923 * IRS : 67}
® DRS : 167

Z|oHzk 1.0000 1.0000 1.0000 o CRS : 17}
E| 2k 0.0356 0.0370 0.3629




226 A2 AAFATF A13A A235.(2018 6Y)

(E 9) Stage 2 EMZAD}P|AHAHH)

T=O| 2
DMU TE(CCR) PTE(BCC) SE(TE/PTE) a= HE=o|
XX | T
1A 1.0000 1.0000 1.0000 a8 1.0000 Constant
1A 2 0.4511 0.7424 0.6076 SE 3.2598 | Increasing
7148 0.8801 0.9452 0.9311 SE 3.4765 | Increasing
1A 4 0.3613 0.5637 0.6410 PTE 3.2494 | Increasing
1A 5 0.1471 0.1508 0.9755 PTE 0.4583 | Decreasing
7176 0.1988 0.2235 0.8893 PTE 1.7794 | Increasing
A7 1.0000 1.0000 1.0000 a8 1.0000 Constant
71748 0.2083 0.2321 0.8977 PTE 0.2500 | Decreasing
71429 0.2080 0.2107 0.9876 PTE 0.6250 | Decreasing
714 _10 0.6740 0.7088 0.9510 PTE 0.1222 | Decreasing
1A _11 0.4220 0.4284 0.9852 PTE 0.5833 | Decreasing
7|A_12 1.0000 1.0000 1.0000 a8 1.0000 Constant
7|1A_18 0.5241 0.5398 0.9710 PTE 0.4167 | Decreasing
71A_14 0.4926 0.5181 0.9508 PTE 0.6765 | Decreasing
1A _156 0.1832 0.1851 0.9896 PTE 0.6667 | Decreasing
7|AH_16 0.2185 0.2516 0.8686 PTE 0.0556 | Decreasing
1A _17 0.00631 0.0721 0.8753 PTE 0.4941 | Decreasing
71A_18 0.0844 0.0865 0.9757 PTE 0.7941 | Decreasing
71A_19 0.1648 0.1691 0.9745 PTE 0.2111 | Decreasing
71A_20 0.2628 0.3164 0.8306 PTE 0.0724 | Decreasing
7|A_21 0.1744 0.2359 0.7391 PTE 0.3118 | Decreasing
7|AH_22 0.3870 0.3909 0.9901 PTE 0.9294 | Decreasing
71428 0.3279 0.4946 0.6629 PTE 0.0333 | Decreasing
g 0.4102 0.4550 0.8997
EZEA | 03025 0.3096 0.1226 ® IRS : 47}
® DRS : 167}
Z|oHzk 1.0000 1.0000 1.0000 * CRS : 37}
EEnT o 0.0631 0.0721 0.6076
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g, AR 1AL The] A Ba A gkol bl dleAE A
B 7] 9]38}le] Mann-Whitney U testZ 53l 2 Etc}h, (F 10) o] £
5 AHEW, Stageo} B ol #AIGlo] F AHY 1He] &4 Apol=
a2 skt &, F Ay Frole AeA Abolrt A o, 7 Akgle B
&35 T efte] v E S A0S Ze= Ad 2 FA e g T

o

32,

(E 10) Mann-Whitney U testE S5t 41248 § &M X|0|

Stage 1 Stage 2
L=k Wilcoxon Sl Wilcoxon PLvalue
TR SAA S TREdE S
CCR 329 0.1620 249 0.7417
BCC 323 0.2024 258 0.8950

Ao 2 (¥ 2)E FItY T4 - FAVIEEY dNE FEA
(Stage I} ALQ 3}t A | (Stage 2)9] -84 EEE B3¢}, Mann-Whitney
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Al EAsEl e, s -l AR
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21) AT - ARE, AT Bxt /19Tl vR BIzE a3 227, TIA AT,
124, 1-314,

22) dbA o] - w9 - 2wy EF|EAS B3 7|4l 7| g e BAEA, r71%
g A18H3) A5, A9oA A13.(2006), 1-25,
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d - 7518 - 0|2zl — DEAE 58 T4 - 7199 R&D T4 #4231

E 11) Tobit 2MZAn}

= Estimate Std, Error z value Pr() I1zl)

Al -0.8016 0.3143 -2.5506 0.0108*
AL L 0.0005 0.0002 2.3305 0.0195*
S ERSS -0.0016 0.0005 -3.0199 0.0025*
o= 0.0066 0.0030 2.1629 0.0305*
Sxttlog) 0.1498 0.0477 3.1396 0.0017**
s (=) 0.0488 0.0501 0.9739 0.3301
LOG(SCALE) -1.5084 0.1097 -13.7558 0.0000%*

Note : 0 ** 0,001 **'0.01 * 0,05
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#1438 A23(2011).

AdE - FHE - A, A sw AR Y Al 2848 2 A 247, T
=41, A297 A35(2015).

AXATF - AFE, AL AT 71487 wR o1z Ea BT, T A AT,
A124.

Az, Fa7ge 7IEdE 5ol 7Iegal A3 9 AFAZT v A= JF-FA

% 2719 A5, #1277 A3E(2005).
R G 58 Vel 71gTe BARAT, e

37, 33| Ay, A|23H A|635.(2010).

T - A, VG g S e QATHMSFE 2 1T 5471 ARAEAYA
A G 7HE 918 DEA B9 2 S843, =528 8=y, A337 A5
3.(2008).

AMYE - se A, “gho] dult= AT Ed o] 71ge] B84y Wtael
T8 a188] 2], A8 A|213(2013).
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Analysis of R&D Efficiency for Small and Medium
Enterprises using DEA

Cho Namkwon, Kim Gyuhwan & Lee Seokjin

The purpose of this study is to measure the efficiency of R&D
investment in small and medium-sized enterprises(SMEs) belonging to the
mechanical and electronic industries using the DEA analysis. We also
investigate the factors affecting the efficiency using the Tobit analysis.

In DEA analysis section, we divide the R&D activities of enterprises
into two stages, R&D performance and commercialization. The result of
stage 1 shows that there are six efficient enterprises in electronic
industry(CCR: 1, BCC: 5). In the machinery industry, there are two
effective enterprises(CCR: 1, BCC: 1) in stage 1. main reason of
inefficiency in stage 1 is technical factor, In the stage 2 analysis, six firms
each electronics industry(CCR: 1, BCC: 1) and machinery industry(CCR: 3,
BCC: 3) are founded to be efficient., Technological inefficiencies and
diseconomies of scale in the machinery industry are found as with the
electronics industry. In Tobit section, We find that R&D accounting and
total assets have a significant positive effect but total patents have a
significant negative impact. Based on these results, the biggest problem

in R&D commercialization of SMEs is the inefficiency of input factors.

Keyword i

DEA analysis, Tobit analysis, R&D investment, small and medium-sized enterprises(SMEs), R&D
commercialization
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