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ABSTRACT

This paper presents a study which utilizes the input oriented CCR&BCC model of two-stage Data
Envelopment Analysis(DEA) that separates R&D efficiency and profitability efficiency to evaluate the
performance for the listed LED manufacturers in Taiwan. Research period of the first stage and second
stage respectively is during 2004 to 2006 and 2006 to 2008. In order to deal with the result of DEA,
this study takes the Slack Variable Analysis that could be the improving reference with inefficiency of
DMUs and uses two-dimension matrix analysis and Pearson Correlation Analysis to find relationships
of R&D efficiency and profitability efficiency. Furthermore, this study seeks factors which may affect
the efficiencies by applying Tobit Regression Analysis. Finally, we hope these results can provide
actual suggestions for management authority and future research.

The major empirical findings of this study are as follow: (1) In the R&D efficiency, GPI is the best
firm of global efficiency for three years, and FOREPI ~ AOC and UniLite also have the best
performance of technical efficiency for two tears. (2) In the profitability efficiency, HUGA is the best
firm of global efficiency for three years and GPI is also the best for two years. OPTO TECH and
UniLite have the best performance of technical efficiency for three years. In terms of overall industry,
the performance in the R&D efficiency of these firms is better than in the profitability efficiency. (3) In
influence factors of R&D efficiency, difference of patent quantity - education background of employee
are positive correlation and accumulated patent quantity is negative correlation. Proportion of invention
patent and R&D capital per labor are no correlation. (4) In influence factors of profitability efficiency,
qualification of employee ~ market ability ~ proportion of invention patent are positive correlation and
firm scale is negative correlation. Revenue and education background of employee are no correlation.
(5) There is no evidence to prove a relevance of R&D efficiency and profitability efficiency of LED

manufacturers in Taiwan.

Key words : LED industry ~ DEA -~ Tobit Regression Analysis ~ R&D efficiency ~ profitability efficiency
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2005 I3=iE 0.79 86. 04 48. 00 -3.00 116. 65 7. 30
il oS 0.27 18.57 44. 60 9.10 43. 38 2.71
=B 1. 00 100. 00 127.00 14.00 215. 87 12.11
B B 0.22 41. 67 6. 00 -17.00 78. 46 2.69
2006| TimE 0.80 85. 74 63. 89 0.00 107. 74 6. 90
i 0.24 20. 62 54. 96 9.91 53. 60 2.20
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o & LED & ¥ s g floed 2 # FLFF &

FEF S R
E R At At EBCC e R 1 A i1 TieE TR THoE R IRy RA|FHLS|FP R
2006 Ti=E 0.86 699. 78 2.75 547.11 6.90 57.01 93. 44
A 0.28 508. 61 1.40 137. 67 2.20 23.18 9.91
BB 1.00 1642. 00 6.17 809. 41 10.72 100. 05 100. 00
| 8 0.23 172.00 1. 57 408. 77 2.81 14.76 76.79
2007 TiE 0.87 927.00 2.84 573. 82 6. 53 53. 42 91. 35
A 0.26 841. 05 1.19 142. 56 2. 69 27. 42 14.28
Bt i 1.00 |3024.00 5.67 762. 46 11.01 91.51 100. 00
| B 0.31 280. 00 1.70 330. 65 3.09 21.49 59. 04
2008| Tz 0.79 868. 11 3. 32 676. 76 7.44 43. 41 88.91
AL 0.22 816. 32 1.40 137. 44 3.54 18.43 15.46
BB 1.00 |2877.00 6.67 896. 73 13. 80 80. 02 100. 00
B B 0.49 209. 00 1.85 454. 04 4.10 26. 89 51.06
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o A LED & g sy g fioe s 2 B T+ 441 $I% FREELN
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ii%ﬂé‘%ﬁﬁﬁvﬁﬁp’*iﬁﬁ’”i FLED 1 ¥ PR s AL R AT E
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o £ AFFd DEAP grAf it B0 kv g kT ong A 4F « LI A
1705 fs %1 STATA #c 48 <~ Tobit i ETFA’\ 12 S lcde G BEBTHE T BREKRE
5 FE o e BB E S
- & FAIE Y BT
fd PFEC DEA 2% 0 F A AP~ 2 A D ik v MK 2 7 Pearson
MBS FHROBEADFHEIST IR P > 4 B4 DEA =R BEAcd
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R 8 | BRI
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2ORBAREY o
B RS REE & DMU & 2R 0T 2 COR 0% b B 4 % 0 o Al oc
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i (constant returns to scale > CRS) # % rt B if 2 & R 5 R AsF p iy
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kPR (M) frrl Az LED P PSR R A~ A Nfdy 0+ ~ DEA 2
CCR #2 BCC #5818 » 7 17 2004~2006 & 77 3 »c 5 2. BORE s ~ Foppere S ~ ik
F A RHERERY > 11 2 2006~2008 # kg 2 AERE A ~ B s RS 2
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