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A+ W<l DEA(Data Envelopment Analysis)#} AR(Assurance
Region) 23 digh 7|2 7dE& &Rlatar, ofo] Mol & AFelA &3 A7ledT3] &
A 79 ¢ A= aad oigh *,—;!Uéﬂ} A7 ZHAHAE AASEATE VAol A= %v‘f—oﬂfﬂ
AAS A Ly dP o] e FA(9)e R&D 284 4 A3E n@sta, E 249 7HFA
S mE F7F Wty A =98 AAstat ghrh wpx o w VAolA A8 9 g% A

I, DEAS] OJZ 2 o M3 917 U=

DEA+ o9 FYoiet bgfo AE24E 7HAH, FASE AF - Auj=E AL AlFshs
DMU(Decision Making Unit) 3Fe] Adldd 84S Hrlsted 339 {\jf‘éﬁ]——.ﬂ‘ﬁgi
Charness, Cooper and Rhodes(1978)°ﬂ &) Aoz AAEAT DEAE Fold RS o] &35t
AaEEe]l HEH e Rao] @k AVH ThEA § 7le ZEHOE FASEU BESA IS
83tk HelA Xo”dﬂ Rom wgde] ZE el A g8AS Hrkshr] sk JdE ATkl
FHATA, S 2008, UAE DEAE WF FPdm wiS @ uirm Ad Aglal
"Project Follow Through, o Hxz=2 A&Fdom Z7|o= stu, WY AFFA7|# A A 5o}
22 ngy 7Hs R & dAFolA wWol o] &HAo HToe Aol AstHA v
AEES AEtE B AATRE 7H 2F e HrbdR gy 851 rh(o]dd 9,
2004). DEA° A 9] &84 L2 Farrel(1957)9] 7|& 2842 =4 NES 7|Hlo g 311 9oy V&

2
Z2Elo] Ao o] RTS(Return To Scale) 7H'd S =3t CRS(Constant Return To Scale)<
1283lE CCR E8 ¥ VRS(Variable Return To Scale)S 11#]st= BCC Ry oz FE3 4 gt}
w3 284S Hdgetr] 98 B e 7 v FY8LY AEQ. A ThEATE 94
o8 == NS WA 8] 9% DEA-AR(Assuranc Eiikcide =g

L

@

o9
Q.
o

2
[l
ol
o

1. CCR
Charnes, Cooper and Rhodes(1978)0l 2la] ]S Aoty Ry oz R thit B4 EWH(CRS)S
7bgstar e, ol2 Q13 CCR EHoA FHAHs= 7le Z&AHE 729 &84 (Scale
[e)

Efficiency)?d-< 2&3tal Qlom, th53 Zo] vepd 4 Q)

TE = PTE x SE
TE : Technical efficiency(7]% f54)

PTE : Pure technical efficiency(5~ 71 8&4)
SE : Scale efficiency (Tt 5 E-&4) (1)

DEA-CCR 292 2+ n7ie] DMU ¥z 7ksAE Artstr] fla & nwe] CCR 295 AHE
st dukyg o= 7}% A5 Ul 7154 kK HA DMUE YEtH = indexE A efsto] 7]
oo 2rd el nAdd Aol AEA S &at7] s 28 ke A R ol 191 Al

._4_4




S
Z Yl
Maximize E,= “—1——= Z Vo, (2)

m
Subject to .=
] Z;x KU i 1

Zslyff“r_ ﬁx/z‘vzﬁ(),i:l,l cel

vi=e,i=12,....,m
u,=e, r=1,2,...,8
ol Byl AL v (i=1,2,...,m),u’ (r=1,2,...9)°M Ejt Aela, Bi=1& 2k

DMU= &% DMUR #7tsw gi7h 18t 2o v &&4¢ DMU= H7he

2. BCC

b

CCR X3 o]% Banker, Charnes and Cooper(1984)7} #|¢ts+ BCC E& S CCR Edo|A 7143
CRS 714 ¢3}ste] F&o] thdl B4 7PA(VRS)S =YU3IAth o= CCR EgolA A&
DMU ® vlg&ide] dlo] FEAA] 7|=JAE fFHstA K3t

= —
<4 714 Z&A(PTE, Pure Technical Efficiency)S 1&3sl7] 93t Ry o g ZA o] 1R

o

&=
g3 ma=2 gehle A x(Uy, Slack Variable)2 %3831 9t}

Maximize E ,= = ZS: Yol ,— U (3)

Subject to x0;=1

1=

S m
Zyjrur_ Zxﬁ”z‘_uo <0, j=1L2,....,n
i=1

r=1

v,=¢€,1=1,2,...,m

u,>e, r=12,...,s
CCR =Z¥¥ ma7kAlZ BCCAME AANE v*(i=1,2,...,m), u" (r=1,2,...5) A
E Asd, B =1 2= DMUE E&2<9 DMUZ 719, gi7h 1ug zow
DMU,= vl a&%Q DMUZ g#th m2la 4% Wyel wel CCR/BCC Ratio: THE &84
(SE, Scale Efficiency)e = A& 4 dow PTESQ SEd di3 &2 =3 DMUS &&4

ML 93 W& A A7 7hHE s
w2ka] CCR/BCC Ratio #kol 1®.th Zow Jrme]l FaAo] 18t &S onjala ol 1R
H g & Aol EATS AMET Weg &5 7584 (PTE)C] 1% &84 #(SE)RT %
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3. DEA-AR ©&

Zi
ro,
-
=
c
_\‘L
Fol'
o

2
0,

= = 71 = [e} A A
ol#lst EAE | Astr] 98l Thompson et al.(1986 )% Folgael A= 940 HIE A=
AR(Assurance Region) #|<F2] ‘”‘é

[e]
=
Eol "W A& 949 7MEAE AAS= WHE thoks

_ﬁ
x
oLl
i
ox I

( mlo
B
Rui
(o
=
2
ol
oL
N
do
ot
s
e

EA FY - AEQ (T FILA)d gt
2E)Q 40 T AV AAEE 24Y d9n]E AFgyo] d&Ea 9t
Umln max
ji Uy .
L, ;= — Uy — 1=23,....m , j=1,2,..,n (4)
Jl Jl
umln umax
Yy _ r _ .
LLT_ max 5 ULT_ min T—Q,B,...,S 5 J—].,2,...,n (5)
J1 J1

e DMUH(j=1,2,...,n)2 ‘FJai ]
Eea Uo) @9l bEA 3 F Mg 2 o e e FYsx 109 3 @
(Lij)oz B4s, vigz %9

Q =
a1 K3
mgan U vel AEA @ 3 M AL gom Wrd, Rdex 19 4% g

4, Ma A7 2E

717t DEAE &85l A &5 848 HuMs A7
Chew(1997)ol &= w=3} LEo] 4 &
FTA, FHYS, R&D vl &S A
F38le] R&D &&Ao] tE 74 ojd
EAqs=AZE FHsAk Jens S. and P. Zloczyst1(2009)°ﬂ/\1t R&D 25 /Mdd A <
F¢ W4=E, EPO PATSTATY 53¢ 5388 4 W42 A4 o}Oi 2000172004 @ Alole] EU
4N= L =) b A2 SF9 AlxY R&D Eg*é—% A vl AFE Tt 5, dvpa
Az R&D §% o] 5o st e A - FErv] AR, 7l7ﬂ ﬂ—fﬂ_(xﬂ"}: x3) T
of Fa3% S ¥ ofyel, B AFY e R&D E&4 S A
A
o

23
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R&D E&A4S w467l H 3l R&D =%
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FAWHs2 539 SCI cum EI =58 4l

1___Y

4) 729 &84 Fol 12t £ 7 $(Increasing Return to Scale)®} 1Rt} Z& 7d-9(Decreasing Return to
Scale) &% TR HlG&A o] EA¢TS on
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Time Span< 2007d o]% Axd 43 34 d8 A5 A H7F F713d)E 28 7]3E
212007372009 = 435k ch 3 R&D S84 B4 Al ¢ Oﬂ i AFE AlZH(Time lag) &
23 71¥ A (Sharma & Thomas, 2008; Hall et al, 1986)= 149e] Ab= /\]i}(Time
lag=1)& 2elst A= 2437 F7] 24& Wt rJr 1?4 s 03?9] 2l

¥}

LR e

DEA Time lag=0 Correlation

iz " R&D 2 24 2007 feopoomm oo
I

_ uld
% 53
CCR-AR 7| R&D T/ 24M 2007 = . % ]
2009 *_ LT
4, o
i i
Time lag=1 mn % g%
BCC-AR ~ %o o
— = S . - — WrH - - -
A RED HEY BNy 2007 Foof o
1 1l X0
2008 fe-r-tf------- FTof - - -
—,‘_ Bl ul- i

57| R&D 28 24 2007 |

IV. £24(2) RD ==Y &M Zat I Eo| et el

1. FAUAE AIREE 12{5IX| 22(Time lag=0) R&D 24 =4

3

1) R&D B4 =2 &4

gis

oX.
M
1%

(1) 20079 R&D &&

20073 T8 84E &89 2000 R&D 4HE &84 4 23 CCR EdoA = 1719 71+
_]
S|

(DMU 1)%to] &&% DMUE #H7l¥len BCC =¥ A& A3 DMU 3, DMU 8 DMU 11°]
e 1&g gs}% Aoz e, 7 Ve 284S @S Aol AA 11 F N2 &2l
= 9th DMU 3, DMU 8 DMU 11& v &89 2lo]

R&D ¢1# 3} OfﬂL s ATIEe 94 At
=

=% DMU 2% 29 2843 w57 2 eht 54 v



oMo vl TAHAE ¥2 Ao FHHEH

o] Hlll= DMU 7, DMU 10 & 7+=<] nlZ&Ad Awd E(d)o] vlws wo] wx(97) 7|3

£ 7}ed, DMU 4, DMU 5, DMU 6, DMU 9+ 5 7|& 884% v Aoz vey 713
&9 2 R&D Z&A MAS 918 o] FAo dod Aoz dudAr) o 20043 ARE
7o 2 197] £A(A)e] R&D &84S #4138 @A 9(2008)2] Aol vlas)] Heks wf 7% o]
g gAdo] AR MAEAnE HolA 53 w3t At shch

3 W g &4 DMUEC| E&4 ik Z2Eol Joz 717] 98 FE DMUx BT 4700]H,

o] DMU 19| = ®=7F 7H =S8k

¥ 1> 'Time lag=0"S 7}43F 2007 d CCR/BCC-AR 238 A& A3}

__ [coRGtrasyxes/1%2asd)|  BCCEF/IEaEN)
s TSP 284 | cam | MERS 99
e | Bx | AR | med | x| AR BCC
DMU “4 |DMU | R&D R&D | ¥4 |DMU | R&D R&D | rfatio | jpmol | 7%
A o A o MEE | WER

DMU 1 |100.0%| - 100.0%| - 100.0%

DMU 2 | 90.3%| 1 | -9.7% -14.0%| 99.5%| 1,11 | -0.6% -2.9%| 90.8%

DMU 3 | 18.7%| 1 |-85.6% -81.3%|100.0%| - 187% O

DMU 4 | 15.9%| 1 |-84.1% -86.8%| 53.6%| 3,11 |-46.5% -61.4%| 29.7% O O

DMU 5 | 48.6%| 1 |-51.4% -64.1%| 69.8%| 1,3,8 [-30.2% -55.7%| 69.6% O O

DMU 6 | 11.2%| 1 |[-90.9% -88.8%| 43.4%| 13 |-56.6% -56.6%| 25.8% O O

DMU 7 | 60.9%| 1 |[-39.1% -49.3%| 90.8%| 1,3 | -9.2% -36.7%| 67.1% O

DMU 8 | 37.8%| 1 |-62.2% -64.7%| 100.0%| - 37.8%| O

DMU 9 | 40.3%| 1 |[-59.7% -72.6%| 55.5%|1,3,11|-44.5% -66.6%| 72.6% O O
DMU 10 | 55.8%| 1 |-44.2% -50.6%| 93.7%| 8,11 | -6.4% -8.4%| 59.6% O

DMU 11 | 69.6%| 1 |-30.5% -38.0%| 100.0%| - 69.6%| O
* BCCQ} CCR/BCC Ratio Zf0] 90%7} Hom H|§8A4 S WX|7| o3 ZHoz 7tF

(2) 2008d R&D &&4 &4

2008 9] &A()¥E R&D 4H&E &84 #4olA= DMU 10°] F&e a&84Y &5 7|1& 884
A BN V& ZEEe] A 9HshE o tehgon DMU 29 T MY xe 7
Ve 84S 7153 ZAow yElYth DMU 1, DMU 32 &4 7|¢a84S A3 Zoz e
Yo, DMU 29 7, 8% 7| ZEHd Futel= =2 oF 7|Ea84S 71538k ok

gl el Eggel dehd FA(9)e BF 82, V1% waggel vehd J9e 52
=, 72 HEsAdS 7I5% o] tha ¥okew o|F DMU 4, 5, 6, 9, 112 75| HlE& &4
3 71ge MEEAS BAG V15 Ao GG TR vEEA €S DMUS R}
YT AL GAste] WA AoR, 7 DMU & 459 REHE £ w99 2uEe 73
H4 A7 £ B 44 9 245 9 o] BRFS AT

FEA MAS % Wxvty Ao 2= DMU 33 100] 7Hd wo] 3ok
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X 2> 'Time lag=0'< 7}4

5k 2008 CCR/BCC-AR ®23 #& #Ay}

. [CCRGIEa8xe4714a84)  BCC(E47I%as4)
e Eelas =924 | am | a9 99
e | Bx | AR | med | Bx | AR BCC
DMU H4 |DMU| R&D R&D | ¥4 |DMU | R&D R&D | rfatio | jpmol | 7%
AY o AY o)A Mag | vES
DMU 1 | 84.2%| 10 |-34.7% -15.8%| 100.0%| - 842%| O
DMU 2 | 94.7%| 10 |-12.1% -5.3%| 96.0%|1,3,10| -4.0% -4.0%| 98.6%
DMU 3 | 70.5%| 10 |-53.4% -29.5%| 100.0%| - 705%| O
DMU 4 | 24.3%| 10 |-75.7% -76.8%| 49.5%| 3,10 |-50.5% -67.1%| 49.1% O O
DMU 5 | 57.2%| 10 |-42.8% -51.4%| 71.6%| 3,10 |-28.4% -45.2%| 79.9% O O
DMU 6 | 21.9%| 10 |-83.9% -78.1%| 41.9%| 3 |[-58.1% -62.2%| 52.3% O O
DMU 7 | 98.7%| 10 | -1.3% -12.2%| 96.1%| 1,10 | -3.9% -16.5%| 102.7%
DMU 8 | 47.9%| 10 |-53.5% -52.1%| 93.1%| 3,10 | -6.9% -24.4%| 51.5% O
DMU 9 | 44.3%| 10 |-55.7% -67.9%| 50.3%| 3,10 |-49.7% -61.7%| 88.1% O O
DMU 10 | 100.0%| 10 100.% 100.0%
DMU 11 | 29.0%| 10 |-72.6% -71.0%| 56.2%| 3,10 |-43.8% -59.8%| 51.6% O O

* BCC2} CCR/BCC Ratio Z40] 90%7} oM H|g284=

1=)
24

(3) 2009 R&D &4

x| 7| ojg42

o 7245

20099 EA(HE R&D 2HE &84 wAdA = 200839 o]o] DMU 100] 24 %02 &4
1$ 712¢om DMU 2, 7 5 27k 840 =& Aoz BEHIHAY /A5 we A&Hoz
e 52848 4TS FAsiArh

¥ 3> 'Time lag=0'<S 7} 3 2009 CCR/BCC-AR 28 24 A3}
_ | CCREIFEEEAx7 &R EA) BCC(=F71EaE4)
e Felas Eqes | am | Mase 99
284 | &= A 2] 584 | #=x RS R zee
DMU ©4% |DMU | R&D A R&D | ¥4 |DMU | R&D R&D | rfatio | spmo) | 7%
Qe oAk A= el Hla & Hl & &

DMU 1 | 55.1% 10 |-48.1% -34.7%| 100.0%| - 551%| O

DMU 2 | 96.4%| 10 | -3.5% -4.7%| 96.4%| 1,10 | -3.4% -4.9%| 100.0%

DMU 3 | 47.3% 10 |-56.5% -40.6%| 100.0%| - 47.3%| O

DMU 4 | 30.7%| 7, 10 | -68.7% -74.4%| 52.3%|3,8,10|-45.5% -65.6%| 58.7%| O O

DMU 5 | 61.1%| 7, 10 | -38.1% -44.6%| 72.3%|3,8,10|-24.7% -51.7%| 84.5%| O O

DMU 6 | 321% 10 |-70.4% -59.7%| 47.8%|3,8,10|-53.1% -49.5%| 67.2%| O ®

DMU 7 |100.0%| - 99.9%| 1,10 | 2.0% -16.7%| 100.1%

DMU 8 | 859% 10 |-16.8% -5.5%| 100.0%| - 859% O

DMU 9 | 53.9%| 7, 10 | -45.0% -54.7%| 54.6%| 8,10 |-42.9% -65.0%| 98.7% O

DMU 10 | 100.0%| - 100.0%| - 100.0%

DMU 11 | 44.2%| 10 |-60.4% -41.5%| 65.9%| 3,8 |-37.2% -24.1%| 67.1%| O ®
* BCC2} CCR/BCC Ratio Zt0] 90%7} oM H|S2M 2 WX|7| ol Z=2Z2 72t



AR A e 575842 248 DMU 1, 2, 3, 7, 8, 102 2009 M= & &4
legede 7IFsd R vasds V5T A2 B Todely, 7w HlEsAdol
el 71#e SwdlR vehd el o]F 30 713 qtEe] maggd Ed masd BF A
g Jlom 2l

|
284 S A WA g2 200833 vh7kA 2 DMU 3% DMU 10°] #3% e, DMU

) ek

I ek @ DMU 112 20074 &5 71€884 1§ 7159 olF

Bt on], DMU 4, 5, 6, 9= 24713F Wid] stEe] Hlagd s = 71s 1
[o}

_O|L
=
¥2,
oo
o =
12
N
¥o,
Au)

¥ 4> 'Time lag=0"% 7Fg3 Z71(2007d72009%) CCR/BCC-AR &8 A4 A3}
#25 | COCRGIEE &YX/ &5 &4) BCC(=7lEa &%)
LTS Feax CCR H E89 €99l
a8 | F=x ESES a8 | Fx RS BCC
24 |DMU | R&D  R&D | #4 |DMU | R&D = R&D | ratio | 129 7% 9
DMU g | ot e o4t nEg | WESE
DMU 1 64.1%| 10 |-47.5% -35.9%| 100.0% - 64.1% @)
DMU 2 98.8%| 10 |-1.24% -6.0%| 98.6%| 1,10 | -1.4% -6.1%| 100.2%
DMU 3 73.9%| 10 |-49.1% -26.1%| 100.0% - 73.9% @)
DMU 4 26.9%| 10 |-73.1% -76.3%| 50.6%| 3,10 |-49.4% -67.5%| 53.2% O O
DMU 5 59.3%| 10 |-40.7% -53.3%| 72.6%| 3,10 [-27.4% -48.5%| 81.7% O O
DMU 6 27.7%| 10 |-79.8% -72.3%| 42.4%| 3 -57.6% -59.7%| 65.3% O O
DMU 7 97.0%| 10 -3.0% -20.2%| 95.8%| 1,10 | -4.2% -21.5%| 101.3%
DMU 8 56.1%| 10 |-44.8% -43.9%| 97.2%| 3 -2.8%: -21.3%| 57.7% @)
DMU 9 48.2%| 10 |-51.8% -67.3%| 54.6%| 3,10 |-45.4% -62.3%| 88.3% O O
DMU 10 | 100.0% - 100.0% - 100.0%
DMU 11 36.8%| 10 |-71.4% -66.8%| 58.0%| 3,10 [-42.0% -51.3%| 63.4% O O

* BCC2} CCR/BCC Ratio Zt0] 90%7} oM H|SEME WX|7| ol3{ He=2 2+
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N

B
1l

-

3

oz

A7 A3t

Ao A

)

A
or

DL

FAASE

ol

}2ch ovk CCR-AR #

S

et

1
.

53!

ol

)
~

i
o

el

| JESN
=]

o

7} ke #e Bast

3

3L

7 FA7h AT gt

3

L

78105] /\6]"7

T

[¢]

6> 'Time lag=0"°lA4 2] BCC-AR %
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.837*
.001
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.000
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.000

.870*
.001
11
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.000
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11
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2. EQ-ALE AIXIE 12{EKTime lag=1) R&D &8M =AM

1) R&D E&A A=Y BA

(1) 20079 R&D & &4 24

FU-2E AAF @S 12 & 2007d R&D 284 4 A7 CCR E¥olA+= DMU 1, 2, 10°]
&4 7#oz AAHNeH, BCC EFolAE= 7] 371 71el DMU 3, 8¢] F7l5o] &
7 AEAS G ATl BF SR GEAnh o] Yol DMU 2 g HulA H2 FFE
o] E&AE VIETS gl

71E ZE&Ao] ¥ DMUE HE-8 59 naeAds Tdsta gloer, o]F DMU 4, 5, 6, 9,
11 =5 71 MasAds 37 Bfsta e Aoz vyt a84 MAS 93 dxn
7o 2= DMU 37 100] 71 @o] AA = ATk

AR AA7E 091 BS99 Adet mlasfEW, AR G840 & DMUZ frAbsk,
DMU 11°] &&2<l 7]&elA #Aleje Blo] Fol =}

<3 7> 'Time lag=1"% 7}F43% 2007d CCR/BCC-AR 5% # & A3}
=3 CCR(TTEEEAAx =8 E&4) BCC(=F7l=xE4)
e FHea CCR HE&0 A4l
aed | #F=x EES 5284 | #=x 7R A =] BCC
#<% |DMU| R&D = R&D | #< |DMU | R&D = R&D | ratio | JFE® 714 9]

DMU Ay ot Ay ot MEg | WaEg

DMU 1 |100.0%| - 100.0%| - 100.0%

DMU 2 90.9%| 10 -9.2%: -10.5%| 91.5%| 8,10 | -8.5% -10.2%| 99.3%

DMU 3 | 85.0%| 1, 10 | -41.5% -15.0%| 100.0%| - 85.0% O

DMU 4 49.9%| 1, 10 | -50.1%: -54.0%| 60.6%| 3,10 |-39.4% -44.3%| 82.3% O O

DMU 5 49.3%| 1, 10 | -50.7%: -63.6%| 68.6%|1,3,10|-31.4%: -60.9%| 71.9% O O

DMU 6 26.4%| 1, 10 | -81.3% -73.6%| 40.6%| 3 -59.4% -61.1%| 65.0% @) O

DMU 7 69.7%| 1, 10 | -30.3% -47.0%| 89.8%|1,3,10(-10.2% -43.3%| 77.6% O

DMU 8 58.2%| 1, 10 | -45.4% -41.8%| 100.0% - 58.2% O

DMU 9 49.3%| 1, 10 | -50.7%: -72.5%| 62.9%]|1,3,10 |-37.1%: -70.1%| 78.4% @) O

DMU 10 | 100.0%| - 100.0%| - 100.0%

DMU 11 49.0%| 1 -51.0% -59.4%| 73.4%| 3,10 [-26.6% -31.9%| 66.8% @) O
* BCC2} CCR/BCC Ratio Zt0] 90%7} oM H|S2M 2 WX|7| ol Z=2Z2 72t

(2) 20083 R&D &&4 4

F-AE AR S 12 A3 20089 R&D &84 ¥4 A3 DMU 1, 7, 102 CCR =&}
BCC 23 EFA &4 7|#o= Yehy 7R 2847 &57E 284 1& 75TS
& = ok BHAE, DMU 32 =577 2847 1S 7| 53149

71 8be] DMU 2¢}F 8% Hlw A 2 &47|& &845 7|53% 7Fd, DMU 4, 5, 6, 9, 112 <
As] Ao ow e g84S 7123t gt

FA-2kE AA7F 09 459 Aol was ey, DMU 29 &40 oFzt 312hst 2 wjas
F&40] =& DMUZL 543 slew gldn
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¥ 8> 'Time lag=1'S 7}43F 20089 CCR/BCC-AR =& A& A3}

o= | CORIEREN V&5 &) BCC(=r7l=aen)
EXTRN EXTRN CCR Bl ESo] 9l
agy | Fx IEIE 284 | #Fx 7] 24 2] BCC
24 |DMU | R&D  R&D | #4 |DMU | R&D R&D | ratio | 129 7% 9
LE g | o4t Ag o4t mEg | WESE
DMU 1 | 100.0% - 100.0% - 100.0%
DMU 2 87.1%| 1, 10 | -11.8%: -17.0%| 90.3%| 3,10 | -9.0% -12.0%| 96.5%
DMU 3 54.1%| 1, 10 | -50.5% -29.6%| 100.0% - 54.1% O
DMU 4 24.3%| 1, 10 | -751% -77.8%| 47.0%|3,7,10(-49.7% -64.9%| 51.7% O O
DMU 5 52.8%| 1, 10 | -44.8% -55.8%| 66.9%| 3,10 |-29.3% -46.6%| 78.9% O O
DMU 6 18.2%| 10 |-83.2% -76.8%| 40.2%| 3 -59.3% -61.6%| 45.3% O O
DMU 7 96.5%| 1, 10 | -0.3%: -14.7%| 100.0% - 96.5%
DMU 8 41.9%| 1, 10 | -58.1% -57.9%| 91.0%| 3,10 | -5.2% -22.6%| 46.0% O
DMU 9 42.7%| 1, 10 | -54.2% -68.1%| 49.0%|3,7,10 |-48.0%: -61.4%| 87.1% O O
DMU 10 | 100.0%| 1, 10 100.0% - 100.0%
DMU 11 54.6%| 1, 10 | -44.1% -50.1%| 71.1%| 3,10 |-27.0% -35.3%| 76.8% O O

* BCC2} CCR/BCC Ratio 40| 90%7} HoM H|gE4 2 WX[7| o34 A2 ZtF

¥ 9> 'Time lag=1'S 7}43F 20099 CCR/BCC-AR =3 A& A3}

= | CCROMEAEx7] & & 84) BCC(=F71Eae4)
F9la s FYea CCR H &g Al

g4 | ¥z RS 284 | = NAA BcC

24 |DMU | R&D  R&D | #4 |DMU | R&D R&D | ratio | =29 7% 9
DMU g | ot Ag o4t MEg | WESE
DMU 1 | 48.0%| 10 |-55.6% -43.7%| 100.0%| - 48.0%| O
DMU 2 | 97.4%| 10 | -3.9% 0.4%| 98.0% 3 | -36% 1.8%| 99.4%
DMU 3 | 50.1%| 10 |-56.4% -34.7%| 100.0%| - 50.1%| O
DMU 4 | 29.0%| 10 |-70.5% -72.2%| 47.9%|3,8,10|-48.0% -62.2%| 60.5%| O O
DMU 5 | 60.3%| 7, 10 | -38.3% -42.9%| 69.7%|3,8,10|-25.0% -43.2%| 86.5%| O O
DMU 6 | 31.3%| 10 |-71.8% -61.4%| 45.9%|3,8,10|-54.7% -52.8%| 682%| O O
DMU 7 |100.0%| - 100.0%| - 100.0%
DMU 8 | 91.0%| 10 |-11.0% -4.5%| 100.0%| - 91.0%
DMU 9 | 49.5%|7, 10 | -48.3% -56.1%| 49.8%| 8,10 |-46.4% -59.6%| 99.4% ®
DMU 10 | 100.0%| - 100.0%| - 100.0%
DMU 11 | 38.0%| 10 |-62.7% -60.5%| 56.8%| 3,8 [-40.2% -50.5%| 66.9%| O ®

* BCC2} CCR/BCC Ratio 40| 90%7} HoM H|g2842 WX[7| o{HR H2=ZE ZtF
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2) $71(20079~2009¢) R&D &4 £4

QAR AlA=IS 3 2007372009 Alole] akAvIE ()9 RD &84 A
W A A =2 g8A4S 7|23 DMU 2, 7, 100] thA] Z3E et UeA] £547]4%
2 7]

3 = A
e g BEHolA =2 Ve 284 @S 7153 DMU 1, 2, 3,7, 8,9, 100 &
BEAME 284 1 & 19 77 2848 7=
<3 10> 'Time lag=1'= 7}g3 F7](2007:d72009%) CCR/BCC-AR =38 4 A3}
#25 | COCRGIEF &YX/ &5 &4) BCC(=+7l=a &)
LTS Fde4 CCR HEE 99
84 | #=x IEIE 284 | Z=x 7] 24 2] BCC
44 |DMU | R&D R&D | H<4 |DMU | R&D  R&D | ratio | %9 7149
LE g o A o HEE | WESE
DMU 1 68.7%| 10 |-43.9% -31.3%| 100.0% - 68.7% @)
DMU 2 98.3%| 10 1.7% -2.0%| 98.2%| 1,10 | -1.8% -2.2%| 100.1%
DMU 3 77.8%| 10 |-48.7% -22.2%| 100.0% - 77.8% @)
DMU 4 27.5%| 10 |-72.5% -73.1%| 49.9%| 3,10 |-50.1% -65.1%| 55.1% O O
DMU 5 58.7%| 10 |-41.3% -51.7%| 71.6%| 3,10 [-28.4% -47.3%| 82.0% O O
DMU 6 27.0%| 10 |-80.6% -73.1%| 40.7%| 3 -59.3% -62.2%| 66.3% O O
DMU 7 98.2%| 10 -1.8%: -13.8%| 96.8%| 1,10 | -3.2% -15.8%| 101.4%
DMU 8 59.3%| 10 |-44.5% -40.7%| 98.0%| 3 -2.0%: -19.4%| 60.5% @)
DMU 9 49.6%| 10 |-50.4% -67.7%| 55.8%| 3,10 |-44.3% -61.3%| 88.9% O O
DMU 10 | 100.0% - 100.0% - 100.0%
DMU 11 324%| 10 |-68.9%: -67.6%| 58.8%| 3,10 [-41.2% -56.0%| 55.1% O O

* BCC2} CCR/BCC Ratio 0| 90%7t OB Bl &84S WX|7| of2ie Aoz 25
3) d="  F7] R&D &&4 &4 239 A4

(1) CCR-AR #4

<3 11> 'Time lag=1'°142] CCR-AR 2382 AxH . Z7] 4 Az AaAA

ccr_yr2007_1 ccr_yr2008_1 ccr_yr2009_1 ccr_yr_sum_1

ccr_yr2007_1  Pearson & 2} %= 1 .852* .541 813~
Q088 (UE) 001 086 002
N 11 11 11 11

ccr_yr2008_1 Pearson &2 H % 852" 1 663" 849
D058 (UZ) 001 026 1001
N 1 1 1 1

ccr_yr2009_1  Pearson 42| & 541 663" 1 -858™
SOAEE (£X) 086 026 001
N 1 1 1 1

cer_yr_sum_1 Pearson &f 2 A= 813~ 849~ 858 1
R0|&E (%) .002 .001 .001

N 1" 1" 1 11
-2 A= 0.01 =E(SF)0A F2ASLICH

S == 0.05 =E(LEF)0MA FAELICH

*
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12> 'Time lag=1'°1*1¢] BCC-AR &

<3

bcc_yr2008_1 bcc_yr2009_1 bec_yrsum_1

bcc_yr2007_1

.966™
.000
1

.945*
.000
1"

.962*
.000
1"

a2 A =

Pearson

bce_yr2007_1

1"
.962*
.000

1"

971*
.000
1

.969*
.000
1"

NETTEN

Pearson

bcc_yr2008_1

1"

.993*
.000

.969*
.000

.945*
.000

FH =

o 2

Pearson

bce_yr2009_1

11
.993*
.000

11 11
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.000
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.000
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#3AA (p-value)

(07~'09) vs ('07~'09)(-1)

0.997(0.000)

0.999(0.000)

‘09 vs "09(-1)

0.993(0.000)
0.996(0.000)

‘08 vs "08(-1)

0.928(0.000)
0.972(0.000)

‘07 vs '07(-1)

0.609(0.047)
0.905(0.000)
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4, tHEQ4 ¥ JISKIE Hidet Eot el ek

2 Ao = DEA ®#AlA 7t DMUE©°] ARl A E2latAl 283 & = T - AE8 59
VoA E At A AQH B Ao YA dolA DMU ¥ 37HA] AFE @4 g
A A Zol7h AdEAE AES Hodth oy A9 FriE FAG)rit A7 Ropd
I 540 dom, sy by i Hx mgk gel A A HUE Al ol ek oA 8cls
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<E 14> AFEQ 4o dsk DMU

bDMU 1 |DMU 2 | DMU 3 |DMU 4 | DMU 5 | DMU 6 | DMU 7 | DMU 8 | DMU 9 | DMU 10 | DMU 11

scl 10%| 36%| 39%| 18%| 31%| 58%| 13%| 58%| 24%| 43%| 10%
S=2E3] 31% 5%  51%| 61%| 21%| 31%| 38%| 15%| 34%| 39%| 21%

SCl+

sz 41%|  41%|  90%| 79%| 52%| 89%| 51%| 63%| 58%| 82%  31%
a1

B 60%| 59%| 10%| 21%| 48%| 10%| 51%| 27%| 42%| 18%|  69%
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