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Abstract

This Research is to evaluate the performance efficiency of technological
development program by comparing 30 military R&D supported company with 98
non-military R&D supported company. The paper will argue that based on three
theories : Mann-Whitney Difference Test » Categorical Variable Data Envelopment
Analysis(abbreviated as CAT DEA) and Network Data Envelopment Analysis
(abbreviated as Network DEA) . The questionnaire and the secondary data provided
by CSIST are also applied to approach analysis.

The analysis shows that : (1) Among the five dimensions of technology transfer,
the military R&D supported corporation has higher strength than the compared group
in knowledge sharing - Inter-organizational Learning - co-production and the
effectiveness of knowledge transfer dimensions. There is no apparent difference in
tacit knowledge. It means that the technological development program derived by
government has obvious benefit in knowledge transfer.. (2) To choose employees as
input item, whether or not attended technology development program as categorical
variable input item, five dimensions of knowledge transfer as output items in 128
questionnaire, CAT DEA is used to evaluate technical efficiency. The average
technical efficiency of researched group is 0.704, apparently higher than 0.382 of the
compared group. (3) The performance efficiency of Military R&D Supported
corporation is divided into technology creation efficiency and value creation
efficiency indicators based on Network DEA. The value creation efficiency (0.789) is
better than the technology creation efficiency (0.612). The average efficiency is 0.70
in total. There are 30% of efficiency remained to be improved. (4) There are 11
corporations in the best benchmark of decision-making units for the military R&D

supported corporation.

The empirical analysis comes to a conclusion that the technological development
program derived by the government has brought apparently beneficial result of

project performance.

Keywords: military R&D supported project ~ knowledge transfer - CAT DEA ~ Network
DEA
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# ¥ # (incentive-based) ~ % 3u4v ik # (cognitive-based)= A5 ¥ it 4 o FiRA#H_
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AR A FERFEY oA > B H 2 FAERAS & A 4 (transfer capacity)
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% - &% DEA ’fiﬂ"“]

fi#* Fle % 4 47:% Data Envelope Analysis, DEA) » 3% & RE @ L (774 &
z_ s 5 (Technical Efficiency ,TE ) » T i®m2ef ezl 2 B o % 4 DEA i
A4

FAle & 47;2 (Data Envelopment Analysis; DEA) % Charnes, Cooper &
Rhodes( 1978 ) i 4 Farrel 1(1957 )4k 4! ek jirsc F L& #7 B 1) % » ¥ #-Farrel ]
B Tagr- g0 A wEZ TIH x40 A AHTAR
#4% ¥ (Constant Returns to Scale ; CRS) #higzk ™ » fFrf »aF Eeng ¥ A M
AAEs CCRECA] - g T2biry el L R A S RHT F38 0 3 £ 7 it e
ARBER PR B B ) o T F R ARBSEE P BR T 2 i E 0 R
LR FRT > RO F T o B H 2K @ o ]t > Banker, Charnes and
Cooper (1984) #& 4% — 12 & #°3] » 4 BCC #-3] » &% &R HcF (Variable
Returns to Scale, VRS) ik ™ » #-F) T 43R Y o pis»c 5 (Technical
Efficiency, TE z )~ f& = *#4i2c 5 (Scale Efficiency, SE )i #dt t=sz 5 (Pure
Technical Efficiency, PTE) » % 73 » S fjvrm se “$ TV p P4 A EaF
bR TRk p 2 BRI F TR o

DEA #i-5¢ & 3 B ehp e A5 R 2y JIS oS o - 18 AR LI

PEA AT EE AP p

-

o T WT B KGER PN L RSP W g

4

FoATHERERE- 20N EA AR S > LIV R AFEBF T
ey AP s o DEA HE58 00 ¢ 2 enBir i - S BHERE Y thd & Sl ¢ %
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NS SR P S I R PO R TN S

A H ik § TS A RS RA DR E R LF R R g R P o

P @ is ] 3t 1o DEA 050 7 B B~ SRk FTiRene #e E ke L R
Foom R R S RS #r $+ §7E# (Input-oriented Efficiency) -

E‘%ﬁﬂljéﬁé— E 3’}@:},\)\%%:@'{%1‘ ) Lﬁ\ﬁlw'ﬂlzibb;:%}%g,x)é_ﬂ=i "

#s AN E» g2 (Output-oriented Efficiency) o d *t &gt H# %R

'”?;’?;]‘ ’éftﬁg’f;ﬁvlzr’f :

VL

o 2T B 2 FFHR R PEET O ARE T LI FHE S

/I/‘

[

DR WK N R AR 0 H A T 2 A R T R e g IR

R i@:f (f _h ) N I fg_-;;ﬁmri;;;'r ’éﬂi%’iﬁ:fﬁgéﬁ*’?%’l%ﬁi
&1
FE

1 Zvinfi
Min 7:121— (1)

Ty,

r=1
v.X

Subject to = >1, (j=1,2,3,--,n)

u,v,>e>0,(r=1,2,3,+-+,s) (i=1,2,3, -, m)

d ’3/\5\(1)&—‘? K??‘\ﬁir’ﬂfv ’ gé_iﬁ'l‘?\! lgﬁq:rnli-\z » Tt %3};\7‘ %’?’—i}f@?—_"’

oL AL s EBRESRERLE N AT Ly :,U,’ U:%,

Zur i ’ ‘I
Min sziUlX[j (2>

i=1

Subject to z uY,
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Z ,,+zux >0, (j=1,2,3, )
w10, 2 >0, (i=1,2,3, ---,m) (r=1,2,3, -, s)

BFHBILRT L 5

Min ZL=0+<{isi+ +is,,_J (3)
i i=1 r=1

Subject to YAy, -6y, -s =0, ( i=1,2,3-m)
Jj=1
DAX, +s =X, ( r=1,2,3:s)
Jj=1
A,osys =20, (j=1,2,3+,m)( i=1,2,3-'m)

(r=1,2,3:+-s)

OfF A A RE =B FlF > A N Ee Y o A D SA0CE LB E FE a0
FO=1>25"=0>s" =0 Pz RE 2 ApHE R AR E =8 G wF o @ @k
KA R E 2 B BA N RT AR TE AR T o o
AX, =X, -(X,-s7), (i=1,2,3m) (4)
AY, =X, -(6,-7,)+s", ( r=1,2,3:s)
F A& T B F HDMU T R-E E A DR A (0 -1)F 0 T 5 Y, 0 7 Tk
W e bEl  LEERREF L 1 Es, >0 RlA T F G AL LG A L

?#&-ﬁ_ﬂ!ﬁf“éﬁ%sr**mﬁz% -2

mh

MY~ 5 B pFE s TR MFF 7z ',—-Jg IR S
U Rk AR T RS s el 0 LR FRE AL S DMU,

4N AR R ek R o

EFY DEAZ R FIEN vV AT S H O ~ S A DG F o REE o P A K
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Beoo MR ORPEARM AR SR RGOS EA ST B2 Ak B
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¥ = & CAT DEA #-4)

o (W 3-3) WP e * 2 A7 g f1* CATDEA 2 %4 %idh 2 % 1 B f 4

W
jucl

N(E SRR EEEEE)Y ) TR DR ERPF AR LX)
Bl P U7 s s gl e 5 DEA 3 79 B R X @ % - 4 Pool DEA
#-3]R] 5 OAPBH > @ CAT DEA #-4] 8] 3 OAPBH(Z 5-#7 )% OCSDL(:% 5-i#
) e B - e8> § 22 Pool DEA i& (7 9 A 45 BF > RI9TF L 2 e if
B 5 OAPBH-# ¥ 2L 3 2.8 7% i S(S &) 4 #»cF chDMU; 4p $t ¢ 12 CAT DEA
Bl 4 47 B 0 RBURRIATIR B )~ S iR d o E WP RRE T - S f
B (OCSDL) » *PFRE S R ozt S 5 B RS > B S(S BRI § = 5 3 75X
DMU 5 3 20 F AP pEAFAIATIREM £ 2 145 12 CAT DEA & {7 4§ »&

FALEE S TR A STl ) o
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¥ = & Network DEA -3

d 2 @ 5 DEA §rf chfsaoed > IR > A A DT B FAK (R

R IFER) > AF L FRT LA % 5 F]P > Tone and Tsutsui (2009) # &1 Network

SBM (Slack-Based Measures) -3¢ » 14 £ 3 % s A# 2 RIK - 78 R i

HE I[Pk o SBM fR £ fBEHEUCH R o 54 B =7 B4 (unit
& A

invariant) > & & $ ~ i % DAL IR EREFE S B g2 A DA

EE\

EEFEVFAFER YR EHEY SBM B o LN RA G Feoond s A
Bt 2 B kX EZ B AT ARPFY RN LS A N LIS
2 A AR LG R L3R FY (Variable Returns to Scale) 2 {2 fFfrz &F

SR L AFE R BT E e $H RS Network SBM DEA
Bl BRIF A2 BB Ry T LK (Free) 2 T8 T " FRESEF 35

5 2 g o B d] 2. o B (Fractional Program) # i 40T

,0 Min . G
A8t .
r:17k
r0
St.
k _ n k k k* .
xio_zi=1xi ﬂ/,‘—i_Si 31_1,....,mk
L LI S
y’_o=zj:1.x,ﬂj+sr ,r_l,....,l/'k (4)

n k
A, =1
n (k,h) Ak n (k,h) Ak
ZHZ ﬁj:ZHZ ﬂzj, \V/ <k’h>

k k k
/1_/20, s =0,y ZO,zk_lwk:LVk,
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F I -8 ?%{,sg‘%/ﬁv ’H‘
AERFALRRBESBIRAAM LREEF RSN F- S F]

RAZPFEDLF N B FEREFEAE SEF 2B A Dbt ot

r2 Mann-Whitney £ B P& 23 87 FHRE DL BB RUERGE- R AFE &H
WHET e R LS R LARER S ¥ * CAT DEA 3] » #5142

EEBEEATSHTA A PR ERE R AE LRI D 2 S0
FREA ARG 2 2ELRWFRFRIFCL AR S5 S FHHE R

B & ¥ o 224 Network DEA H073) > Ir PFiR 5 S Hox S 2 0§ @Al 2 » Tig
gt S - &A1 E R RE LEAB BT B B T e

=g o

- & AR A4

AELELHARM AT AR EL WAy PHRE S EE AL E Y
FRE » 53736 RS TWAAMAASRE - EFFBENED § > 11
WA Ao R e PR e ke B LG 30 R AN SR AT HGF L )
HoRp te7 2R 1) ¥ i L L2 B REESEF £ £
SHEBEBSER SN > I FE SR AT SR E AR MR g
B4 o

BPA EEOR SR o RPURB S H OB T R 0 A SR § B
PHEY e H A BB Rl A ERET A G aEp 0 5o
ABLRBOEFEF 1 Y2 ARALE > TR ESRE 2
LB R E R R Ao~ A N ikdp e W T 230 FOE B 2 (98 T B
EAhfpe 2amn o o & ik 2) 7.

ZHREEA AN FHRFER T A ESEF 2 LE LEF SR
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(% 4-1) # » & 2138 2 it st 4

RELH |WHESERAE SRR Tk FEL (B E (B E
e 354.17 |124.30 2000 25

Aad(r)

B s 679.81 [89.81  |2000 100

et 19.60  [9.12 200 1
¥R (R)

R 78.85  8.86 200 25

ks 3.71 0.13 5 2
EsnoY ,4,\ —%—

PO 8 2.52 0.14 5 1
Bl sdy |5 5 lE 4.43 0.08 5 3.67
Vg o AE 2.82 0.13 5 2

gl 4.41 0.09 5 3.60
ERAAE

B SHE 2.72 0.10 4.40 1.40
Yzt A X 3.96 0.11 5 2.75
et FEELEE 2.34 0.08 3.75 1.50

kg 3.17 0.16 4.50 1.00
sk e

*ESHE 3.00 0.12 5.00 2.00

§ (R 41) M aP AT A Y o BT 30 B SEE 2 98 FLE ST AR
FRAFHEIFFT R AFFE S FEREP o7
I~EBEHFRAFZ A kB P L To8 0 NI RRFHRAHE -
2 NZARTERHERL T RE F RIS CBEEEY e £
SRR s i R R NS T A e o F A BRI R

R R A 5 o A sE L
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B (4 4-1) WERA pik A H AL A3 > 4 E £ Mann-Whitney £ £

Ptk 2t 7 £ B BA 0 4o (& 42) #07 o

(4 4-2) # ~ & 1155 2 Mann-Whitney £ & 144 %

& T z E(p &)

A Ak -3. 537%*(0. 000)

¥ FI -2.904%%(0. 004)
SiaE (P 3 -4.909%%(0. 000)
SRR &) -5. 960%*(0. 000)
k2 A -6. 000%*(0. 000)
R B ol ~4. 891%*(0. 000)
S A YA 0. 374(0. 708)

R E R poul il A 1% 5% IOk EEF -

TR (R 42) TRk o P AT
I~ b I B Y EFERES P ERISHFHEF AT SR R R
(z A 5] 5-3.537 2 -2.904) «
2~ BT BHABEF G Y 0 B SEP R RETRA L HaRgy 2
LA G YRFRNAESAF ez BN

-4.909 ~ -5.960 ~ -6.000 &2 -4.891) ; s p FiiEe LRI HFF LR (2

3FEESPHFEAESEF LR MRS MASUTRE E SR

L x e LR F P T o
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BafpPEAyR UL AA T 2T At EE o

¥R AP 2R CAT AR - 40 (W 4-1) “F7 -

AEHEFHAER
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R ERE
(CAT DEA)
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AT RAIFTIRE L0 E ORGSR LA SR | R
oo HATAIFTIRE 0B S HORE PIE TG URE - A R bt TR R
EP- R EREBRHEITAITREIRPFEFT T DT ant i o
30 7 E SR RRE B RE ERF RS 128 TR CREOR Er R
95 (B 4-1) o CATDEA 3| FHER F 5% > P 4o
- A NP GBS T % d (4 4-3) ¥ & CAT DEA 4] gk ~ 53
(1 AB)frd N (G s 3/ eS8 Y Mw/d b4 /5 o/
ANEM)SE T Al o A7 R 3 A BAR S o RIEEB T < e g s
+ H 4o chdB g o
(% 4-3) > &= F D 4p Bk Gl

B Ak |7 3 &?E%g e Y 1 R R
¥ e 1 (=2

B sk 1.000 0.020 0.087 0.050 0.059 0.134
S0 AR 4 0.020 1.000 0.536 0.626 0.657 0.363
Bl R F 0.087 0.536 1.000 0.763 0.763 0.449
LR 2E 0.050 0.626 0.763 1.000 0.776 0.437
FoH gy et 0.059 0.657 0.763 0.776 1.000 0.437
UG R 0.134 0.363 0.449 0.437 0.437 1.000

- HmE o %R d (£ 44) v E:'P‘/%#“fiif{ﬁ:ﬁﬂ%’?%ﬁ? kA g
R A B ST 2 T e (0.704) 0 B ¥ § 4T 2E S48 (0.382) -

(% 4-4) BipmaF b4

HABK | ToE | BEE | E | ) E | aFEREAKk
#sfF |30 0.704 [0.424 |1 0.012 |14
2 58 |98 0.382 [0.399 |1 0.012 |26
R R | 128 0.458  [0.427 |1 0.012 |40
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2 R L RE R AT ES: B30 R ESEERTS £ 1 14 o
M98 FLE RBPREL F 26 Rk R o Btk R 2 15
B b L ER R A P IE S BE (14/30)0 B % 2L E S 2(26/98)

A R e B Ak A R P b (B 4-2) o
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o200 H||IHIH
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0.80 —|H

10 20 30 40 50 60 FO 80 90

gL

(B 4-2) & =@ p &2t L85 2 »c 5 A i B

$ZE 3R RABEREL LI REAS
A% 4% CATDEA #:-3] sh 4 3R R 834 7% % > ~ 4745 » L i (Input Slack) £
A 1§14 (Output Surplus)¥cyy - Bi f2 & &35 2 223 S 5 BRI ~» A MR A FEh

FR> w0 de (£ 4-5) & (% 4-6) #7177 » WP 4o T
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(0.006) °

BN ERY LSt

A f§r‘§lf{ﬂ—1 B A V«JJ

29.611%% -61.773%) » z E(p )4 ©]

S IR S0 B - IANLNI IR R o= WA S

AEFALASRFATAEFRTIDEL B

% -2.724
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BERFANTEARGARTIOEP ) N AESEF R oz B4 Y
-3.509 ~ -3.437 ~ 2724 > @ ke onfb 2 o B G PR FRRA R
RABEFAR >z EA S 5-0.605--1.282 -
(#4-5) BRRFUAI BT 24> 200 KS Bk
o ki Gl Tioge [BEL (B E (B &
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g ]
i 1 .(0) o P 32.121|  31.336] 137.500 0.000
e 03.544|  81.869| 280.000 0.000
258 E
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(% 4-6) BLBR eI LBF 2N KGRI T
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R B o i R B S AR B B A Rk R o fpr

BTH LA A AL 6o T - 2P n479760 2 483212(H it A) 5 B

) ]/E_ °
(% 4-8) 3 55 HiS @ ~ 2 D4t 33t &
mp K T % jLLaE A B &
Foprss A et £ 3R
30 5453.90 | 578.09 11278.00 500.00
(%11
R 30 63896.07 | 2123635 487040.00 1500.00
(= ~)12)
Rk 30 354.17 124.30 2000.00 25.00
(*)ds)
AR 30 3.71 0.13 5.00 2.00
15 (L12A) ' ' ‘ ‘
tp sk @ 33
BB 30 444 0.08 5.00 3.66
@ (L12B)
PPy
-2 30 441 0.09 5.00 3.60
#5 (L12C)
HEF5 4 oM
R 30 3.96 0.11 5.00 275
## (L12D)
SR R
30 3.17 0.16 450 1.00
@ (L12E)
Py iRd
30 250 0.78 15.00 0.00
(#)(O1)
457 T:T_Ei £ 5E
i i 24 30 72127.83 | 17688.85 479760.00 4.80
(F =~)(02)
1AL 30 7186023 | 23287.43 483212.00 483
(# 2)(03) | | ' '
e
¥ ER
4 30 19.6 49.95 200 1
(iR)(04)

BERCT Rl 2 AN RF B4 o 4o (R 49) 4 o P K

IEEEER TR S RS TR T A IR

B
<X
i
45
&'
A&t
J
=
F
*
Gl
»
fie
W
=
=
»
fie
3
—
=N
3\
T
[k
e
P
ETS

BT H i G £ S R R AT P 4 0 B A

0.5 APikrg]d



E RER IR R

R A G IR I R =

el

BE ARG 4

&k
12

11 7B 7o & o
/I %" ‘EE’:

B R RS RO P (B eE L 0.1588) o AiiEh]id v £

Y v A o
E )

Loy @ oo @ BERR BT

'ﬁaﬁl I F

BiFehs 3 12 Fo 2ME L TR TG B RPH S 7 (Fipld»aF 5 0.092) -
(% 4-9) B &5 & RF gl 2 § B3 o s
DMU FER g | Fahlid 2 (0.5)| 1§ EAIE 2 F(0.5)] A~ i %'
Dl 44 2 7 1 1 1 I
D2 4.7k 2 7 0.3946 0.2006 0.5887 11
D3 % 2@ 1 1 1 I
D4 fzp o f 0.8017 0.6034 1 II
DS & § o7 0.2408 0.1482 0.3333 111
D6 B ¥ T+ 0.2218 0.0986 0.3451 111
D7 #ix o @ 0.4107 0.1742 0.6472 11
D8 & o & 1 1 1 I
D9 &2 @ 1 1 1 I
DIO# % = & 0.5692 0.3858 0.7527 11
D11 + w2 @ 1 1 1 I
DI2 &% 75 & & 0.1588 0.1256 0.192 111
DI34p 2 o & 1 1 1 I
D14 #4 2 9 1 1 1 [
DI5 227 1 1 1 I
DI6 A 2 7 0.4123 0.2293 0.5953 11
D17 o= o % 0.3047 0.1916 0.4179 111
DI F = o & 0.8615 0.723 1 I
D19 4z 7 0.5941 0.3828 0.8053 II
D20 35t 48 2 & 0.8831 1 0.7662 VI
D21 §§ =& 0.9209 0.8417 1 I
D22 - AR % 0.2089 0.1337 0.2841 11
D23 § LB 1 1 1 I
D24 & B AL 0.364 0.092 0.636 111
D25 % % 2 & 0.6833 0.4033 0.9633 11
D26 5 &AL = 7 0.3666 0.1241 0.609 111
D27 - 27 1 1 1 I
D28 i % 1 1 1 I
D29 F ¥ & 0.792 0.8487 0.7352 VI
D30 B o & 0.8332 0.6663 1 I

35



B e F B E R A (£ 4-10) o d FEA T s PRE R
LR d o ke RS EaEY o N A PSR EAlE N 4 i EAR
52 % (0.789)F BE B+ HL AL 3 e 4 en A S T 30 5 (0.612) 0t E(p 1)
A H] 5 -2.087(0.021) « & & Lo 5 0.70 0 &1 & 5 5 30%2 22
z&:jg,i =R o

(% 4-10) B S0 7 R s irhlis e o i @Al A 2

il | Tk [ HEL | B E | BB | AnadE R kA
ol R 30 0.70 0310 |1 0.159 |11
gl e g | 30 0.612 | 0.381 1 0.092 |12
BEAlEEF | 30 0.789 ] 0.263 1 0.192 15

NE-V 2 PARTIL RS

Jir

VLEE R E R B A S T 5 (0.612 82 0.789) 5 AL B H

(R 4-4) B SR fhiplas et o i i A1k »esk A i ] -

B EE I ARSI S B B RS EE g e [E]
1 A & A A A A
18 II I
fig 0789 i " a
=1l
& e
5
&
e s H v
s
s
0 0612 1
FHEl SRR

(W 4-4) & % 7@ [# ;}i/{{t"ﬁ %) I% B é e B

36




BE (%249) 22 (B44) 230 3 EPFRF > BEET:

Iy Gdjieglg 2 fEAlR 252 T 5 12 HFMF - 57 11 Rk
9W§i@‘%@‘%@‘€p‘4W‘ﬁ*‘&*‘i%‘?m‘?-‘
L2 oo

2o T R UG S 2 R BRI TF IR ORF T 14 T T
SO REERF LA G IR EF ow AP

3ot I % EAIZ I T REDRE > £ F 3 Fh R
AE G ERER C RAESBRE IR

4~ o DI U irplid rad 2 B EAIB 2 F 197 Bl P o ¥ 7 11 oo
AE LT HET CRE CFESBE SR A o s SHRS
2N B A

Sy &% VI RPN R R F RETREF » 57 2 TR

CRPE TR S 5 T

B RS R

LA BT o AR Z RS RSt 5 1 L RERP o ¢
%i@\ﬁ@‘%§\gy\4w\ﬁi‘@k\ig\gh‘g_\ﬁ&g
11 7 @ o rpld a3 2 M ERFF 12 7o (L 1] RERTH B )
#7715 12 FH R BTH fE ALY o Pl R IRELATIS o T & )T AR IR
SRR R E AR o A B BRI F T RGP A 1D FLLE o 11 R ATH
P FFEF R BEAFOP) A7 15 R BAIBHRERD >
WA R 1 B e i S ATLBR -
B LT RS AR T 0 S e (4 4-11) B B RS R

RpR B2 -

37



(% 4-11) =

SR AT AR R R A

s g g T 4 A g

KR > 11

L

PRI E S |12

T 1] RE RS P

§ gl et |15

P 1l REATH AR S FSEF
BB %4 T

FIS BEPPRPFLAFRES

~ < 4% Network DEA $-3) ¢n 4 $f % it 7 % % » A 4548 » £ %7 (Input Slack)

21 & 1 f14(Output Surplus)#cdy > By 28 &8 5 o pdh » A

do (F 4-12) P 0 P 4o

-~ BB B LA AN S G TR GRS

He > 2RBET T ERAF

RS

= TS s
U SRR N R

KT‘DII’L{&‘ g?r?tb N ?" ‘éf'tl—l-'g- 12 KA\\::J

FD GRS B o

-38.76% >
N T TSN I

M PR AT RS &

R R B EIRE P EAHE0.80%)

SN BT A~

BEPE S A AR hgep

FRFFFEF- mL-BBEISFEOD o

PR TR D P (-82.26%) <
+ i

3
2
~ l——

Ji

EREAE Y IR

=
e
N
F_L

LFAE G

TABE R AR A TR R S -1140% 0 % 38

DA R S (-80.38%) 0 AT Ry 2P

D TIEA R S 3079% 0 H Y ARER

B~ EF s Fapdpd B 2

AT R G RGR

fja\};&ffp? 5%

AN

DI BL

P

Ao At g a0 B o

A2 A RIANTAKET A TEOAKER L 7.53% < B RE S

38



F_&

AEE B AL P EER R (158.04%) 0 AT BAES P AE R A
PR Y Ft o SR IRARA Rt A A o
FEHAANEAFER AL TEAFGR G 11.54% 0 NP RPEF

SHE S HY NER BN R B (221.04%) ©

(#4-12) BRBHRP 2 LTLERAES  Him: Y

FHTAS
r = $ r’-*“ 1 A 4 }3» $ r""“ ok : r""“

DMU g KT EF (AL Ao |22 8% ¥ ¥R

D1 = = @ 0 0 0 0 0
D2 &3 = ¥ -79.94| -82.26 0 0 66.11
D3 » & = & 0 0 0 0 0
D4 £z =@ -39. 66 0 0 0 0
D5 & F o -85. 18| -79.86| -53.47]  53.04 0
D6 & ¥ =+ -90. 14| -80.97| -50.01 0 0
DT &Fix @ -82.98| -70.56 0 0 0
D8 g = =« & 0 0 0
DI &% @ 0 0 0
DIO# & = & -61.42] -49.45 0 0 0
D11 + = & 0 0 0 0 0
DI2 &5 & @ -87.44| -75.21| -86.38 14.79 0
DI3 4 % 2 ¢ 0 0 0
D14 #+ o9 0 0 0
DI5 24 = @ 0 0 0 0 0
D16 & 7 = & -77.07)  -80.94 0 0 0
DIT fr= % % -80. 84| -31.71} -84.72 0 0
DI F = =@ =217 0 0 0 0
D19 G éz= & -61.72] -38.94 0| 158.04 0
D20 z -4t = @ 0| -46.77 0 0| 18.03
D21 &5 = @ -15. 83 0 0 0 0
D22 - 8w -86. 63| -75.77 -67.41 0f 40.45
D23 & 0 0 0 0 0
D24 2 & 4 £ -90.8] -T72.8 0 0| 221.64
D25 % ik = & -59.67)  -7.35 0 0 0

39



(% 4-12) (%)

DL PEOR lerew|pa cm|iaen |y En
A ES £ 3R

D26 = &AL = & -87.99 -78. 2 0 0 0
D27TF- =7 0 0 0 0 0
D28 &L fF % 0 0 0 0 0
D29 E & o P -15.13| -52.96 0 0 0
D30 & & = & -33. 37 0 0 0 0
TioE -38.76] -30.79 -11.40 7.93| 11.54
Bk B 0 0 0 158.04| 221. 64
: =R -90. 80| -82.26| -86.38 0 0
WA 38.12 35. 04 26. 68 30. 12| 42.12

40




BRI GRA pA) mk B BM RS O ETR > C GHG T ASE L
A T A RS g s FRATERDEESE 0 L T iEd B ¥
AR edrE Tl g ARTERGAER Y > oikik g 2L £ B en
PR A F R s @] AN E TR 93 EAr > Bipdid S
%?%’E@%%?%%ﬁ%ﬁﬁﬂﬁ%ﬁﬁWﬁﬁ$%@’%ﬁ%@éﬁﬁ%
B ,fiij;é_*%jﬁi,ﬁ;g,-{f%@_ ; ﬁjle]_g;]p; 8R4 %—g— o XK@ ,z\;}jifr 2z
PR R B OB RS S BT MR R 0 450 BUNEME S )
W e E Y i BB o Bl ¢ Pidc BRI PR S
o MG A BEIAER T RGE R REFITE S ¢ LR

P ¢ LR AR L F TR L2 3RAE o

%4 4%
- & 53

'%

A2 g TR 30 FESPEF AL RP LA GFE L XL 98 FELP L RP 5

HRe  BHFEBALEY Priri sz 5T f1* Mann-Whitney £ £ {4
T~ A AR BT M ¢ % A 47.% (Categorical Variable Data Envelopment Analysis >
# CAT DEA)Z 3 3% 34 ¢ & 4 473 (Network Data Envelopment Analysis > i -
Network DEA)i& (7§ @ 4 17 > WL & FRfFp4eT™ (D aPB &7 < s 7 >
FRESHEFRF LT@s 3 BEREY ~ X k2 A2 LBy ocibie B
Ho 2R HFFWEPERAE A ATEPELNI EHFLR TR
SRR AR 2 R ¢ EEFFEBUNS L For e (21 128 R

EAATRTH  EBR BRI L FLEP R AR R
BB ET e 5 A D8 o fI% CAT DEA &5 r»eem [ FR ST E5F
BT S (0.704) 8 F B T 2P R R A2 T a2 5 (0.382) o ()
Network DEA » #-F S 7 25 3L (7 520> 472 5 arpldraF & whlgrad &

ARt FREEFFER R EAE T (FHEL 0.78) M F F W H A E S

41



(0.612) > @ BT 325 5 0.700 27 & F 30%2»aFecd 2B o (HE SFF #
A O B ERFER I RFLEF VT AAB AR REF B F A
AN 2E ST L F- mLEN R T o O)ELE A2 FFES  FIEH
ertide s B EE AL TR0 AR RE ZH T
= & 3

AT ARTERAFILEL B EFE SBF AL EPMAGTE

Bod BlEfh TG AT BERM/ANT > TR HE PR SR ok

e g it gt MR R /AN TR F B2 AT IR s f s
Yo VB EEFERRE P AR 2R 0 ARFE P B ELR

FlF o (RN B ISR TR cEREFF L TERL SR /ANED
A R ERNTREFTEAN BT @] SRR R ] 2R
FPEREEPFFHAEEGER DR -
¥z 5 2R

AETEER L SRS S RS EY CH LA s
MR P ERERT A EFERBEPRPEIZEISEFTRE &7 PG 2
ER FEVSUN SVR AR SRS SN P S S RS R S Y L T
o 5 A NI R FLAERET RS 2217 (CATDEA) » 4ok it 4o » FREEF 44
>FIELRIE RS TG § (e R ETRFHI RS AT RFRET

A

A e &2 47(Network DEA) ™ 6 > 123 piess dAd et £ 37 ~ K7 £ 37 »

|

BT B AT L ERARE R PR BE AN ERE S B
3 3

42



B E (2000) 0 TR S 8L AIATS “Fﬁﬁﬂ%%ﬁﬁﬁ- BT

BRBERBEL R, P R

=% 3% (2010)> " * Network DEA *t %ﬂ—é%ff— g TF ‘i*v ISENIRNCE AN
252 gﬁq #?glﬁwgg_l?/‘—p o

THE LT P (2005) 0 TEAIPPE FRE S LR —

J o FERFEZpT)10(1) 0 101-134

g (2009) > "R FFHF pH G P B EEL Ay | P AFFR
BlfhiRz L8Py TMLHm= -

T34 (2010) THRAARZ EHEBERMELT EEAABEOPE 2
Btk 2 Ffock 2 iy 0 P L F IR 0 18(4) 0 1139-1167 -

3R ARE FM D (2004) 0 TRTA SAHF R E A REFE LAY, 0 AL
37 0 12(2) » 573-593 o

%fewm’ BT R s - R TR BAYTE ) O R §
SR LR LT o

g8 s 227K (2002) TY BT R P RRGF T B P EFS A4 o
+MFZ’%@ » 203-244 o

R LS TR E AT (2004) 7 5 IC A EHF BB M R T
};;i H4F  6(4) » 179-199 o

H SRR R S 4 8B R (2007) T o BT AL T ERF O E
B AR B ok WY o A e K 3(1) 0 17-48

UGB hErd (2010) > TogE e A s cdd iz B ¢f§m .ﬁﬁi‘f-;}ﬁ’ffﬂr
ESRTE S /_?ﬂ’f%,ﬁ 2 17(1) > 27-48 -

R

YT

Rt (2008) 0 Mo B RERA GBI GER N 22T RETR S &
AATEERBERRTR S B E LY | o ¢ EAE RIS AT
Bl -

2 AL (2008) 0 T AR R R 2 P o B BT

B A BRI E IS R F D T AR TR LR o
Ripie (2000) > TR ELA T R B R @ S kSR o WXl < F ¥
1 E R TR

FARde s BARg 5 2o (2008) 0 D gamimR ok F B A A4 2 WK Y ATHE

At~ F R Qﬁj‘ﬁaﬁ‘éé$fﬁﬁﬁ(mmwrﬁ*?%éﬁﬁ
FREFE LR L R F e Pk 0 g 22(2) 0 2553 ¢

i % (2002)0 T ¢ “Efrf"‘\ﬁyﬁﬁxﬁﬁi—r FOERM G B T jufes 64 2y o
PEAEEFREAL L%

43



4 ki (004) T ERMABIE HIFL A kS A 454 B¢ BA D2 DEA A4 -
B2 pus* BEdFm gy A Ldm o

R (2005) 0 TSR HRBESGER — S RETHR 2R LT | 0 R
2P LA ENEERERET LY

3 fe (2009) 0 T A A o T 2 #F3- ¢ 38K DRAM 2@ S b o
CBEY ERAL ARBEIIRLG Y -

EIGE (2008) » T RE TR S B TE AR B L S g | o a8
R G R WAL L% -

SRS R &IE (2000) 0 TR PHEEESEE AT A ETS R 2 4B
T BREE BB EE R EARFE

PR (2003) 0 TS RAATE T PEETE R R g Rl L8
XX PE&T a0l 0 AP < WP § 2F RAP M TR ] SRR

P (2010) 0 T A RBE S HGER ALY IR TR e 202
REAF L EF R AFET LG o

R ACEAEAFAE (2010) "THFFFERG 2 HPEAZLA7
2010 % FARPHGRT g5 T07FHE

BEF (2006) 0 THHFF L R F TR BFERR 2 F3 - EAE RS R G
bl, > AP X 2R FEERTREEF SR LGY

FL (2006) 0 TEAINHHEP L H R R RPRAREFRFLHFH-FRe L2 2L
ik SR iE2Z kY | AP AERAP FRERTRTEA] ST o
Eapirer 105 (1995) '—fr';*g\ngﬂl_);?}g Rz Ty — s B AG, 0 14
FHLEHTET) > 24) > 496 -516 -

FINES AP (2002) 0 TA g im R 2 TR BA 42 AT L - L AT
AEBETE A0, o FEE G 94) 399412

M-

¥

Banker, R. D., Charnes, A., and Cooper, W. W. (1984), “Some Models for Estimating
Technical and Scale Inefficiencies in Data Envelopment Analysis,” Management

Science, 30 (9), 1078-1192.
Banker, R. D., and Morey, R. C. (1986), “The Use of Categorical Variables in Data
Envelopment Analysis,” Management Science, 32(12), 1613-1627.

Balfour, A., and Porter, P. (1991), “The Reserve Clause in Professional Sports: Legality
and Effect of Competitive Balance,” Labor Law Journal, 42 (1), 8-18.

Battese, G, and Rao, D. (2002), “Technology Gap, Efficiency, and a Stochastic
Metafrontier Function,” International Journal of Business and Economics, 1(2),

87-93.

44



Battese, G., Rao, D., and O’Donnell, C. (2004), “A Metafrontier Production Function
for Estimation of Technical Efficiencies and Technology Gaps for Firms Operating

Under Different Technologies,” Journal of Productivity Analysis, 21 (1), 91-103.

Brockett, P., and Golany, B. (1996),“Using Rank Statistics for Determining
Programmatic Efficiencies in Data Envelope Analysis,” Management Science, 42 (3),

466-472.

Charnes, A., Cooper, W. W., and Rhodes, E. (1978), “Measuring the Efficiency of
Decision Making Units,” European Journal of Operational Research, 2 (6), 429-444.

Chen, C. J., Wu, H. L., and Lin, B. W. (2006), “Evaluating the Development of
High-tech Industries: Taiwan’s Science Park,” Technological Forecasting and Social

Change, 73(4) ,452- 465.

Eilat, H., Golany, B., and Shtub, A. (2008), “R&D Project Evaluation: An Integrated
DEA and Balanced Scorecard Approach,” International Journal of Management
Science, 36(50), 895-912 -

Farell, M. J. (1957), “ The measurement of productive efficiency,” Journal of the Royal
Statistical Society, 120(3),253-290.

Forsund, F. R. (2002),”’Categorical Variables in DEA,” International Journal of

Business and Economics,1(1),33-43.

Groot, T., and Carcia-Valderrama, T. (2006), “Research Quality and Efficiency: An
Analysis of Assessments and Management Issues in Dutch Economics and Business

Research Programs,” Research Policy, 35(9), 1362-1376.

Gupta, A., and Govindarajan,V. (2000), “Knowledge flows within MNCs,” Strategic
Management Journal,2(1),473-496.

Hung, S. W,, Lu, W. M., and Wang, T. P. (2010),“Benchmarking the Operating
Efficiency of Asia Container Ports,” European Journal of Operational Research,

203(1), 706-713.

Johnes, G., and Johnes, J. (1993), “Measuring the Research Performance of UK
Economics Departments: An Application of Data Envelopment Analysis,” Oxford

Economic Papers, 45(2), 332-347.

45



Kamakura, W. A., (1988), “A note on the Use of Categorical Variables in Data
Envelopment Analysis,” Management Science, 34(10), 1273-1276.

Linton, J. D., Walsh, S. T., and Morabito, J. (2002), “Analysis, Ranking and Selection of
R&D Projects in a Portfolio,” R&D Management, 32(2), 139-148.

Linton, J. D., Morabito, J., and Yeomans, J. S. (2007), “An Extension to a DEA Support
System used for Assessing R&D Projects,” R&D Management, 37(1), 29-36.

Liu, F. H., and Wang, P. H. (2008), “DEA Malmquist Productivity Measure: Taiwanese
Semiconductor Companies,” International Journal Production Economics, 112(1),

367-379.

Liu, J. S., and Lu, W. M. (2010), “DEA and Ranking with the Network-based Approach:
A Case of R&D Performance,” International Journal of Management Science, 38(6),

453-464.

Lu, W. M., Wang, W. K., Tung, W. T., and Lin, F. (2010), “Capability and Efficiency of
Intellectual Capital: The Case of Fabless Companies in Taiwan,” Expert Systems with

Applications,37(1), 546-555.

Minbaeva, D., Pedersen, T., Bjorkman, 1., Fey, C.F., and Park, H.J. (2003) > “MNC
Knowledge Transfer, Subsidiary Absorptive Capacity, and HRM,” Journal of
International Business Studies,34: 586-599 -

Pastor, J. T., and Lovell, C. A. K. (2005), “A Global Malmquist Productivity Index,”
Economics Letters, 88(2),266-271.

Perelman, S. (1995),“R&D,Technoloical Progress and Efficiency Change in Industrial
Activities,” Review of Income and Wealth, 41(3),349-366.

Ramanathan, R. (2006), “Evaluating the Comparative Performance of Countries of the
Middle East and North Africa: A DEA Application,” Socio-Economic Planning
Sciences, 40(2), 156-167.

Rousseau, J. J., and Semple, J. (1993), “Categorical Outputs in Data Envelopment
Analysis,” Management Science, 39(3), 384-386.

Swink, M., Talluri, S., and Pandejpong, T. (2006), “Faster, Better, Cheaper: A Study of

46



2

NPD Project Efficiency and Performance Tradeoffs,
Management, 24(5) , 542-562.

Journal of Operations

Thursby, J. G., and Kemp, S. (2002), “Growth and Productive Efficiency of University
Intellectual Property Licensing,” Research Policy, 31(1), 109-124.

Tone, K., and Tsutsui, M. (2009), “Network DEA: A Slacks-Based Measure Approach,”
European Journal of Operational Research, 197(1), 243-252.

Wang, E. C., and Huang,W. (2007), “Relative Efficiency of R&D Activities: A
Cross-Country Study Accounting for Environmental Factors in the DEA Approach,”
Research Policy, 36(2), 260-273.

Wu, W., Tsai, H., Cheng, K., and Lai, M. (2006), “Assessent of Intellectual Capital
Management in Taiwanese IC Design Companies: Using DEA and the Malmquist
Productivity Index,” R&D Management, 36(5), 531-545.

Yorik, B. K., and Zaim, O. (2005), “Productivity Growth in OECD Countries: A
Comparison with Malmquist Indices,” Journal of Comparative Economics, 33(2),

401-420.

Zahra, S. A., and George, G (2002), "Absorptive Capacity: A Review,
Reconceptualization and Extension," Academy of Management Review, 27(2),

185-203.

Zander, U., and Kought, B. (1995), “Knowledge and the Speed of the Transfer and
Limitation of Organizational Capabilities: An Empirical Test,” Organizational

Science, 6(1),76-92 -

47



ot

(2 1) B 2P R Rt 8

RS S 2P LH RS ¥ 2P LH
D1 R WA D16 BLA P
D2 fk 2 7 D17 e aE
D3 R D18 &P
D4 gp v D19 EaEa P
D5 HE oD D20 P
D6 R~ D21 Y
D7 R D22 SRR
D8 I D23 R
D9 g D24 B R
D10 WE P D25 2P
DIl Fra D26 PR D P
D12 Ry D27 g o p
D13 xap D28 AL L
D14 oo D29 B o
D15 2ELF D30 W B P

(it 2) HasH R S35 7

gk 4 L1 T4

LR PHE

B RS g oot AT K F

i > ik

AR e R

o R~ E

d\;\. IFEI‘:»L—,\%?J%:T
E R CIC

FELMIFEEDG - ﬂ‘piﬁmn\?’%ﬁ-&rl”iﬁﬁ
ui%%msﬁ CHEh PR E SR RS
P2 RPE e T TR ERE AT Y > TRAT

PO F B ARG R AR TR
Inw #L

prlats WEFLY
g 3

e

s i GERNES
BT R

48




2

% -

A oA E

NS
\ﬂ"

£y

.ﬂ@i

o

W
\

T oo

&

ALHESELE 2 E Y o A

B ehivEE FAMA % o

Bt HA

PEY o TRATAREHRORA S -

B R R

TRl

B2 HopT R Jg kA F oo

fe b PR %

o

B APeivakg B 59 5 PE LA

NN

NN

o g g =
Lo o O

O OO O

oS sk %

foalcs

-

foalcs

W
\

T

s

P ad A R 4 o

k\l zi_\IpIimi_g r—]_$7

SRS s T P A
AP AR EE RS- BR3P £ 3o -

SEHPRLI LY

RE

ANk S el TR

oo g 0ot

oo g 0ot

o ooy O

49




NS
\

=

NS
V.

Z ¥

FlRE|[S|F|F
Lo imad g hiRafditty R el O O Oy O O
2. | AP g B R B HEH EEAR O O OO
3. | LR EEEHL D AP P LS EG . OO0 0| d
4, | Ao gFma iR EmE R ROg R oy R (0000

BIBLAS e 5

5| A g EERNEE kg bRy R (OO0 00
RN 1

E

¥ 2

Z ¥

FlRE|[S|F|F
Lo | SEiess A E R R LG TR 00000
2. | SRR R E e g T OO0 o
8. | FALITA AT 0 PR @A T OO0 0| d
4 | FEHIHEHN D FP RS T LG TR OO0 o
S | FEHMTH EHT B R F AT R G g HE NI
6. | SEPIHEET B K F P Mgl G T OO0 o d
T | FHATH B E R F O F g LG TRk e OO0 o)
8. OO0 0| d

s S R RS Y

50




BT OANA AT g

2t
¥ 2
* | A ¥
iR |E|F|F
I | ERHpEaEais 35 Faidae O|o|g|g|d
2. | R BHS R B AR LA U R R B Y - O OOy Oy &
B FRA AT
BAFRA
I 429 L] % ]+
. E# L] 25 u™ (1262 354 []1363 454%& []46 3 55 &% [] 56 fkrat
3. wvaR [ ~E& HEER ] #L
4, 1 i®¥g=% [] b bH & [(]6319= (1102 15 & []16+#& 122t
5. i (] #regms [ @i [ BarEm [ ¥R R
AXPFR
1. A2%3lE [ 2Rz L] 384 %
2. = ##, [] " H& []6% 9= (1102 15 & []16& 2t
3. #y#% D2mn~T  [J2-10& [J10-50 & [J50-100 &  [J 100 i
F

B#c [] 2504 [J51-200+ [1J201-500+ [ 501-1000 + [ 1000 ~

3

REFLEE 2R HEHTELL |

51




