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Analysis of the Efficiency of Domestic Defense
Industries Considering a Return to Scale

— Focused on Production Costs and R&D Inputs -
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Abstract

At the end of 2008, specialized and affiliated institutions were abolished,
and the introduction of competition in the domestic defense market began to
intensify competition between companies, which is expected to Kkeep
accelerating.

Thus, defense companies must gain a competitive advantage in this
competitive environment by continually improving the efficiency of their
research and development efforts.

In addition, accurate measurement of the efficiencies that may arise in the
course of operating inefficiencies is important for the enhancement of the
efficiency and competitiveness of new research and development efforts to
make them internationally competitive, and effective improvement methods
must be pursued through practical improvement activities.

Accordingly, the authors of this study on defense industries aim to provide
indicators of the degree of inefficiency of defense companies, to improve their
planning and conduct of practical activities to improve their efficiency. In
addition, financial indicators were identified and research and development
activities were carried out to take advantage of the input/output variables of

the efficiency in the two—phase analysis.

<Key Word> TE, PTE, SE, Efficiency, Inefiiciency



J welsiidlel FE40l 524 BA L HZAIL F AL Fog FHoz
1. M &
. —

1.1 829 HiE € =
2012 8¢ 304 olHH dF
oA et A VEA L
Zaof gk k18]
53], "9 -7 2 AFNER&D) gHol g AlRrolEhy Wik Rofel A gty
= ol Yehets dge] jEnE wedt 4 Q)
2 95 48] sj57] ahstvra 3ekel
ot WAIPH L Bl el M =

S |
rlo
ol
g4 4o
>
2
o
=
o

YE A1335%F )47 A o) A 8 o
7.

kel
= ZstefordtttE Ade Zta

S JAFA A dFHew HAFeta
= s sbel Aot g w3 e - v FoE 7
Qrsll = R&D AFAF3 A=s 9t = Fuidin] AA4 227t aAY &9
= AFS JF71=
A4, A5 L BAAAA L FF JAFE AFNE AP S AEHo =2 s o
4 Ao, 1 F8gdol vl AXI A= A Holtt
2010 T 7]E, A Q9 150,530, WAEEL 25439 o2 3|AF AA A9
iy 169%9] HlF S AAstE Aoz =it d g = B8
WA T2 5503 o2 WA 1 UY] 21.6%E AAstaL lom, WAk AT
o] stejul A2 whAb 3061, AAF 20767, SHAF 2,734 S o= <F 1> £uh[19]

<H 1> '104 oM o S8

. A 5 (1) gk A ()
T
0 714 it A SPAR | AAE | SR Z1EE | A
714 28 | 120,394 | 20,620 | 141,014 | 267 | 1,816 | 2207 | 302 | 4,592

=271 62 4,697 4,819 9,516 39 260 527 85 911

Al 90 125,091 | 25439 | 150,530 | 306 | 2,076 | 2,734 | 387 | 5503

20103 71 WA A9 Al AN EAR FAE AHRW SAF A= 1F 1583

Aoz Hdnrrh 1,0469 9 A, YAHRES ddr 12559 Yol F7kek 6,997
AYgE Fa3 Aoz eyt

WA 29 AR SRR A-e AR wEd 7E 75% FEloR ol 3
AP A wE Y 71 1%0] BlE] AR AFAEER vl Fe] oF 7hu7F ¥ W
Ao ® <& 2>9 o] yEntt

AT AFARER A b Fo] g B BRES A3 Hoki= 313 (24%) Eofo]
3, 2GS o® F-FE(22%), 71%5(21%), BAAAH(18%) 4o & eyt

719 R Al AFNEEA A gi7]de] 1x WU ® B%E AA|sHaL

_3_



Qo FTAa7|Po] T6AUORE 7% F+S AR L Yev Aoz EAHAT[19]
olgl gt AL 2008 T HES 2 ALE A=F HAAEHAA T WAEA o] A
A AAAAZ =JEH 7] AlFstEA dl71d 9o WAk
[e)

A7 o] o] Foizl A

)
RS H o v
3 4 Quk /19 1 AR Adolw AFE T glen, doww sk @ Agolth[10/12]

<H 2> '104 =% Ol SHFAMNLEX & A

T 3] AA A AR LB
o F o 1,211,679 < ¢) 93,303 ¢
AT FAp 11,583 o< 6,997 <1
v 5 1.0 % 75 %

A A S WAk Roo Al AAS-E AAE] SE AdE LA T 2L FR
BAE Ads] Urtaz =€ glolm, A 2 Q- {5 Fx 24 T &g
89 Aoz oadrt[1][14]

A, GAES BATRAE oA dobdr] fsiA s AAbe] AAEY FFE s AT
M 2848 =9 v a7k T3]

WG A Sl wAA AAHE o] Yrta 2lat A7iEs FA e SlojA &
&4 2 AAYGS FIANAU] fHalM e AN SF R A EAEE HEsd s
AEetA SAst ARAR] HUME S aRA AR AAAEeks FH, MAE
g FRE vtk &

o5 & & ATolAME WA B FFeA Fag ARA FUE A=E
AAE7] 8 A FPsret AEaAE FEste] ME AAY AT 288 E
AAA o Hrpstal, HlE&4 Qi g AINT B85S AL St

X (Data Envelopment Analysis, ©]3} DEA) 28 o] &3lax}l slw, o2 =3 #94k

QAL AT 584 ALS 9 AN BEE A
AurAQl 24 Bhs 1RANA F2 ol TojAu}, B AL 4 AwH
A9aE Sl AxAt SUR ATAL FAL Lelsel AW ANRE wEF

194 284 FrtlAe Axd7E 49
PG rrakal, 2eAlo A AN
F F asA #es =E:AHaA
= A=RAMS 93 DEA 4 A& 2do EMS(Efficiency Measurement
3 Package® &-&3tarxt shv, A< W= 20109 71+ W&
3 AAE oz stz st

=
System) Version 1
§ 3091 A T FUMAE 2 gwrt Jbed 177

==

_4_



Ll
i}
oo
ofs
ol
N
=
rir
ok
o
e
r?
__>|~I_4"
oM.
o2
Mo
it
>
ot
e

2 A7) E e

DEAE 1978 “European Journal of Operational Research’olA ®lAl~ o &9
Charnes, Cooper, Z22] 3 Rhodesell oJs] X E HIEA 7|Ho g o]59 o2& uzt
CCR REdolgtix E& At} [17]

84 =4S 9% DEA 282 U4 FUE&E
A9 (Decision Making Unit, ©]3} DMU)2| A+t 4
Aol g5 FASA] e vESH AFAFH o

fu
v
¥
lo
r>'
e
il
o
o%
22
ol
Ir
f o
>,
i)

rlo

weba, CRS 7FA3e] 7144 &84S AB/ADol1 VRS 7}A4&te] 7]<% &84

AC/ADo|®™, CRS ¥ VRSE &% 183 7#59 &84S AB/ACY Hr).

CCR 2@ oz3E dojx A84e FRANE nedax 297 Wio 7144 58
goldl a1, BCC R owRE ol £84e Fr4obd 438 wdan Jon
2 2% 7% agAolgan ks



i
H

Tor

A
o
D)
& o
> >
A
E A
0 — TE =
ot <)
© 70
~r
‘_/ﬂu‘m
T
T 5
o
Y
o
¥
A <
>N
<

Bz Folxin[2]

il

J28ke] ol ghol HEF A

=

el AR o0k w7t

o]
N

<!

4 )

o (DMUS),v; = e >0,

=1,2.

2 (2)



-

o o] Ao

e =

AGHAA uy=

i

e

Aol ol e,

CCR =379

6(‘)]:

A

X

0

a3

Tt

B

= 0019 FFEFIEW, u, > 0°]

%, ug <0 oW R

7ol €t} 9

!

—~
o

sl

il

o
=

i

X

2] (3)

n

.M.

EAJ'yTJ'_ S:'r =Yoo T 1,....,8

j=1

vimj

O) -
o -

3} #]

g

R
.

& | ol A

P
T

3}
iy

]
ZS|

HE 2

2]|

il
_)l_

Y
%0
0l

(a\|

Hld el 71 ke] W A=)
ofell wheh, 271 A

s

# 3

7] FE7

1
L

= Aot

7

=

o

N

=i
=

ol

ﬁo

el

puzel

o

gl #o] 285 Ar[13]

Pheh

3

Dz

| 24

9

)

Ho
Ho
o

@

N
-

> =

<E

J!
ol |®
i M - T
)] L -
W v] Mv.ﬁ WE o il
M X Y 70 It Mwe L
N X laze) N
7o | oy | T iod | e
Y\J 1 =
X0 % dw_ _E E Hw_ o | To
3 o | ) | go | o mo Mg
o ol | 7 oh | OF | oF
I~ _E — _E
S A B A
Tl |F |||
N | o | mo K| &g || BE|BE
@ﬂdwwmzﬂﬂ
0 T _
Tlslilse|T |2 4=
5| R | T w2 [T
=) OT_ ,47|1_ ﬂwﬂ HU.L Erv ™| 0
ol =3 | e % |
o Bl o || do | o | do
" | 5 | o ||
@m_ o | do ,mﬂ_. < | X | oy | o | op
o || m 1 | 20 | 30 | mo
@ o | Z | R ==
= < | | ™
SIEEEI8 S S
S| AlAl< &R |A|IAaA
olojolojolololo]|o
Slalalalalzl2 228
412121212|18|5|18|8|S
PISIEISIS 5557w
Mmoo | | mu | o | B | T | B0 oo | R
TR R || T ||
ﬂmo HO ﬁU ,OI ,OI




i
H

Tor

3

pud

gk SCM

)

o]ﬁ_

=

=

chp

o

5

Zheh el i
| o] tt.[11]

[e]

x|

A

1
A

15 THo= 2974 DEA

A

L

R

St & =
F

kel
QA

3 AT

073247 27]e

o
=

&4 #&%

0.6066 2.2 et A7]de] F7Igel H

iod
H

el

2)

£

}

#2744

fu

8 =
4>+

o

-
Rid

T Ao <

)

R

714

=
K3

0.8361,

o

R

#

ﬁo

[e;

Foll w1 A=

A

q

VS
S

b

°©

=

Skt [4]

S

H,

O

]

2] 7H(2007)

of wal A7k JAFHo] &
AT AHAE)

<H 4> 22agH A22H

=
=

o] Z%1(2004)

24

:l

A
oh

)
=

af AA e

9

9

244k, 7

=

=

=

F S t.[15]
.ol

°©

X
N

J

3

A= FRE AT, NEE,

g Qo] 7 ExARRE FEFA

1
.

},

S

H
7}

O = A7 AA ] A

O

[e]

]

3

1(2002)
24

=

2 9](2004)

[e;




128 &)

3.

%0
£:d
i)
E

ok

i
Ril
4
IH

™

il

0
i

el

!
el
"

)

L4

A
H

-
)
o
Ho

2| |2
8 -
| A
i pilz
< <
@ @
A A
— —
N N .
ﬁo ﬁo N
ﬁc
UMO nMO —
= om > oh —> mm
) )
S |-
Ky ~
w || |
— [a\]

i

pl

il

=% T
X
R
X Ho ~
LI
)| 0
@ ] Wiy
jang
Mo
d.ﬂ X T
D N =
=~ =
A S
=2 e
xrm o
0 =
;on* OE MZH
T 2
o B o
‘.__AO
] e
T
RT o=
- o s
wop L
ﬂwo X W
=® 7
TG
@d w B
Ha
= %X oF
o ® o
el o K
Woxr I
< on Njo
yf Noo o RV
io)
a0
~ o g
i
o B dr gl
o

-
it

pul

g 17T JAE <

=
[€)

09 T FAELA SR T}

B7L Erkste]l EA el Al

oz 3

A
ZS|

o



i
H

Tor

. Initial)

*7
Fu
Eo
Sa
Ls
Hd
Sm
Yu
Hu
Wk ohel, e

g (

A

b

o Stk

L

R

o}

A (Improvability) ©|

=z
fLE

Q.

o

T %
DMU 10
DMU 11
DMU 12
DMU 13
DMU 14
DMU 15
DMU 16
DMU 17
Al A] 3l

A AN 7t

=

=

sy
a

s

. Initial)
1

1 oF

o

7]
St
Ds
Li
Ka
Ha
Hy
Sx

Dm

A A H(

DMU 1
DMU 2
DMU 3
DMU 4
DMU 5
DMU 6
DMU 7
DMU 8
DMU 9

<H 5> HE=(DMU) &3 Z1t

oF HE&Hd FEF A

<+
B
K
<
oK
ol
Wk

H
v

5
N

e
AR, g

=1
P

v 1]

]
Ao, A % A,

i
LN

’

A &n], 7H

DH]?

=5

=
[

kL) s A AAse] $F

2 9
o]
H

il

=
=

A Z L7}

irl

Gl

B

A ol A= Cobb-Douglas A= (v

i

}o 2¢+A] DEA &4
] =3

3|
6

B
V

2 11y

| i
0
A
£ w_m
iy
Mo
~
oy oI
o W

—_

k3
oy
_EO
e
oy
<

oF of

~
HO

T on

shea e,

1§

=

=

dlol E
- 10 -

s
S|



3 584 977} ol FAA el
wA gelow pRae s Ays T4
RSl s 4%e mEd BCC B4

oX
ko
ro
tlo
a
-
N

CEREE
stk kA, dAle &S B Al
ol Agatt.

b Y 2

CRS(TE)E 1549) BustolAe] Fdusd hat 7|&aede ovsv, o 3%
B3 /17 F RYakel WE MELY] AEE HUT F A
; Usl &24e #5] g

w3 VRS(PTE):= 1R 7pA48 oA DM
H7}sta, SE= VRS 7F4 3shellA DMU9 & S
Al dAste] a&AS Hrlste 7lFolth

<E 7> 584 Bt 2

DMU | CRS(TE) | VRS(PTE) SE TR Fx A
1 0.8400 1.0000 0.8400 DRS 1
2 1.0000 1.0000 1.0000 CRS 2
3 0.7070 0.9559 0.7396 DRS 1,2, 16
4 0.8251 1.0000 0.8251 DRS 4
5 0.8063 1.0000 0.8063 DRS 5
6 0.9787 1.0000 0.9787 DRS 6
7 0.9902 1.0000 0.9902 DRS 7
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10 0.7692 0.8144 0.9445 DRS 6, 7, 14, 16
11 0.9189 1.0000 0.9189 IRS 11
12 0.6771 0.6828 0.9917 IRS 2, 11, 14, 16
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_11_



ofef @ FAFel <& 7> o] DMURE olah =FH = olft Fand o
g AEE AR duidos Zbzh th27] wiiEolt),
284 HM A, RS EH A3 sldA DMU 2, 14, 16°] &84 #ol T2
B} =50 v AUFoE =& 84S Hygoew, DMU 1S 233t
Uz 1470 QA7 vgs&H oz HrhE
1.2
%
0.8 = '\V
TE
o6
PTE
a4 SE
oz
a
P 2 F 4 5 & F B 9 1D 11 12 13 14 15 1Ig 17

v FRG7E A8 SeAlE DMU 1, 2, 4, 5, 6, 7, 11, 14, 169 97] 4A7F &
402 HrlHE%e, DMU 35 233 87 A7 vlagd oz Hr7hE A
E3], /b4 vagdow Hrtd gAE DMU 172 71€E 84 (TE)S 03710, 57
=384 PTE)S 05134, TEEEA(SE)S 0.72260. 2 YElY} EWgro] thak 7fAl o]
ANFeS &4 = AdTh
DMU 179] A& AzFAAGAdA FAdHT7 Jb FUH] 7[Eg&4do] @A H7}
Holow, qtre] nEgdol of 28% wAE = v wAARE vfFo R Az Ade g
FS B R AAAd AFES & & dAY
<E 8> HIE8= DMUS =EAE £
TE(EY]  HY) el A 5.1 74 H] hof) /2] 1]
d R | 118,106,908 | 602,009,521 106,910,100 74,079,117
DMU 3 | ZAEE&TE | 64,334,727 | 575,454,345 102,198,269 58,095,619
o | 53,772,181 26,555,176 4,711,831 15,983,498
8 TR 18,079,303 132,798,415 13,422,347 32,908,497
DMU 8 | 2Ag&5t% | 9874407 126,240,717 12,756,994 11,664,027
Q] v op R 8,205,396 6,557,698 665,353 21,244,470

_12_



Y greddael AR E8M B HMxUl ¥ ALY RYe SMo=
R | 10439,058 | 44,072,805 16,168,801 5,309,430
DMU 9 | A& &5 | 8682246 36,654,713 13,447,889 4,415,937
T ok 1,756,812 7,418,092 2,720,912 893,493
g PR | 14,749,154 | 37,473,860 11,759,750 5,618,381
DMU 10 | A &&7F% | 6,726,351 30,526,420 9,583,365 4,576,612
A I 8,022,803 6,947,440 2,176,385 1,041,769
5 PR | 13365474 | 25,030,555 6,707,913 5,363,058
DMU 12 | A& &5 | 4,049,506 17,118,536 4,581,803 3,663,057
EdaogE | 9315968 7,912,019 2,126,110 1,700,001
q R 6,154,170 18,209,433 20,159,969 3,282,272
DMU 13 | A& &5 | 5,656,299 16,722,330 6,847,708 3,016,293
£ oo 497,871 1,487,103 13,312,261 265,979
g TR 6,570,600 18,501,944 7,529,571 3,105,727
DMU 15 | A& &5 | 5,383,060 11,140,539 6,105,838 2,544,227
ek 1,187,540 7,361,405 1,423,733 561,500
qd R 6,409,835 25,926,732 4,179,853 7,930,249
DMU 17 | A& &5 | 1,367,782 2,811,895 2,145,793 4,071,155
FdagE | 5,042,053 23,114,837 2,034,060 3,859,094

Twel wEggel bt AAEECL

o] &l IRSY
e

A%, A4el

7o oM, DRSS A9% TRe) 4% Fa £84% Ads) 4 Bast Aok

E HESHoR e ME GASS <E 8>° HA TS neste] It
S5 W@ NS Fa EaeAS Bl Ustepith thal B FRSee] RSE
waE QAo A% Adel 4 FAsUA Bl AABIER HHEY H&S 44
ol £&AS A boRAL

4.2 2t} S84 EIHH RIS SAOR)
2eAlo e AN BE)/AEHSE 83t i A9
2ol w7bera T,

ox
)
2
fol
o
o,
tlo
/N
=5
©
V
o

B84 WA, qtEFEE AE stolA DMU 1S 233 97 dA7F 284 @
o] ‘IZM El AZESd Hlg Aoz =& 84S BHgon, DMU 6& ¥83 4



Lo
>
rr
Ho

<H > 584 It 2%

DMU | CRS(TE) | VRS(PTE) SE TR Fx A
1 1.0000 1.0000 1.0000 CRS 1
2 1.0000 1.0000 1.0000 CRS 2
3 1.0000 1.0000 1.0000 CRS 3
4 1.0000 1.0000 1.0000 CRS 4
5) 1.0000 1.0000 1.0000 CRS 5)
6 0.8068 0.9941 0.8116 IRS 2,4,5 9
7 1.0000 1.0000 1.0000 CRS 7
8 0.4504 0.9048 0.4978 IRS 2,9, 13
9 0.4081 1.0000 0.4081 IRS 9
10 1.0000 1.0000 1.0000 CRS 10
11 0.8475 0.9240 0.9172 IRS 2, 10, 16
12 0.7267 1.0000 0.7267 IRS 12
13 0.9026 1.0000 0.9026 IRS 13
14 1.0000 1.0000 1.0000 CRS 14
15 0.9704 1.0000 0.9704 IRS 15
16 1.0000 1.0000 1.0000 CRS 16
17 0.2797 0.9757 0.2867 IRS 4, 15

L PR ZME 48 St A= DMU 18 X33 1371 A7 2840w F7ty
= 470 AAZE HEEA o FrhE AT

2 97be 9AE= DMU 8% 71# 584 (TE)2 04504, =57

EZ & (PTE)2 09048, TTEEEA(SE)ES 049782 veiyt TPl dd A

TRl AA dde] Awds & 7 ATk

>_‘
&
-
X
fo
o
2,
o,
N
2
>
(d
-
=
o
)
o
it
ol
N
N
)
ind
__)ﬂ_rg
rr
=)
=
G
00
—_
I§]
fu
>
of\
24
a



I welMAe FE40l EEM BN : HMEHI ¥ AL TS Moz
12
= 1P N~ X ™
0.8 N
. I".l i TE
\\ PTE
0.4 T SE
0.2 :
o T
2 | 2 3 4 = B i 8 9 10 13 312 13 34 15 16 17
<O 4> 29 S84 B 3t TAS
129 A4 vagdor Hrbd JASS <E 8>, <E 10>7 o] FFHor ¥
=9 AA TR A%E AN E AT VIxAsE &8 ek lth
<E 10> HISEX DMUS =X SR
T w(Ee] T, 2, %) A | /AN T A4t 7HEE
IR 152 3043267 | 2,469,714,741 58
DMU 6 | 7 &&iF 5 151 3025217 | 2,174,368,194 58
Q) Fprp 1 18,050 295,346,547 0
EETE) 77 3014248 | 7,146570,092 62
DMU 8 | 7 &&if % 70 1473632 | 2,793979,874 56
F Q) Fprpe 7 1540616 | 4,352,590,218 6
q4  qm 75 1,180,620 69,238,643 87
DMU 11 | #74 &&3F % 42 1,090,872 63,981,393 66
T Frpe 33 89,743 5,257,250 21
q qm 85 421,501 139,538,605 61
DMU 17 | €4 &&7F% 50 219,171 136,162,784 60
R 35 202,330 3,375,821 1

_15_



a3t

—_
oy
N
e
)
ae)
N
fol
o
ox.
ot
N
N
M)
o
oz
fol
o
Ol
ol
2
k1
e
o

DMU CRS(TE) VRS(PTE) SE
1 0.8400 1.0000 0.8400
Z 1.0000 1.0000 1.0000
3 0.7070 0.9559 0.7396
4 0.8251 1.0000 0.8251
5 0.8063 1.0000 0.8063
6 0.7896 0.9941 0.7943
7 0.9902 1.0000 0.9902
8 0.2454 0.8605 0.2852
9 0.3374 0.8317 0.4057
10 0.7692 0.8144 0.9445
11 0.7788 0.9240 0.8428
12 0.4920 0.6828 0.7207
13 0.8287 0.9192 0.9015
14 1.0000 1.0000 1.0000
15 0.7366 0.8192 0.8992
16 1.0000 1.0000 1.0000
17 0.1038 0.5009 0.2072

T 0.7206 0.9002 0.7766
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