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abstract

This purpose of this research is an attempt to
measure and comparatively analyze the cfficiencies
and RTS(Returns to Scale) using panel data of OECD
couniries including Korea. In order to achieve this
purpose, at first this study used fficient production
frontier estimation combined with DEA for obtaining
parameter estimates of a cfficient production frontier.
sccondly using estimated results, measured R&D
productivity and RTS(Returns to Scale) on all of the
OECD countries. thirdly using time-series data related
to R&D activity of korca, measur- ed R&D
productivity and RTS(Returns to Scale). Finally based
on the results of R&D produtivity and RTS{Returns
to Scale) using efficient production frontier, some
policy implications for enhancing the R&D
competitiveness and the technological capabilities are
discussed.
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o] & f3t9 Sueyoshi(1992)8] =FolA HELHA
A 78 el DEA/LAV(Least Absolute value)7] 8-S
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7} A3t dAIZ AR Y FAHYY AZE A}
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g, wEA ol FA dF FIFH &g
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TR BeEde & A7 e AAe gid
A, FEH B¥ RF5J(Constant Returns to
Scale)olt}. ol A8 29 FAFE kil 5714
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f(le,sz)=kf(X1,Xz)
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f(le,sz)> kf(Xl, Xz)3
Increasing Returns to Scale
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ﬂle,sz) <kf(X1, XZ) :
Decreasing Returns to Scale
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9 FRe ByAS A9 + UG
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YEuE, ope 4049 4RY e Y
279 2epEd e FAN e 2
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1. ¢+p-1, Constant RTS
2. ¢+p>1 , Increasing RTS
3. ¢+p<l, Decreasing RTS

A9 Bage FAN] A B4 F
desst FHABLR( B o83 d D%
7¢  efficent production frontier function & A
23t

o
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o

lny=A+ aln x;+ Bln x, (2)

d9 4 2% TH F AE 271 AP
A3y, §FHo2 24y §e Fid 7= B
s4e 3R wg.

3.2 DEAY] Ao
3.2.1 Data Envelopment Analsis(DEA)

Charnes, Cooper and Rhodes(1978)o] 28] =
E2 AAHE Data Envelopment Analysis(DEA)E t}
&9 BEQaAE o43ld tgy AEES AN
= JAZEA DY (DMU:decision making unit)E 2
ZeAe FEAIEL o439 FA, Hazle
JlMeg A, ¥ 245 H(mon- parametic) & 54
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FAg 713 Yo
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2= . Y,,o
v; Xy

@

w,, v;20 j=1,2,3,4...n

Vg - i-DMUY s d&ssx AEF
Xy - j-DMUS jAA F4%

e - A AEas MFEA

v - A FYg&a HEA

%8 Charnes,Cooper and Rhodes(1978)&
do] mAFAYEe AHEA ¢ 23& ALY
o5 27 4% AFAYEAEZ AJAY o &9}
CCREH-E AN}t

&
Max Z}lu,y,o (4)

g )
subject to 2o, %r ¥ 20 Vi % 5=0

»
D vixp=1
=1

u,, v;20 for all #and ¢

CCR 2¥& 724 B33 R4 (constant returns
to scale)e 717stm k). ¢l Banker, Charnes
& Cooper(1984)= FEY 7IE RS A (varable
returns to scale)S EFH wgdd 4 e DEA
282 AA3dct of 2¥L CCREFF dib 8
A 24 BCCREelFd 39, 2 93 24L& 9}
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subject to
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Ag 98 IAPPE ATAFZAN M FE &
DMUS &3 7Adod 82889 ANE 2 F Yo
B 2RgAE F94d o< ity 3L 9
st oG el FFgFoeE ALl
DEA-ratio form& ©| 8310

Max h (6)

“ T T
subject to 2, X i AiSX g

- Z:ly,-/lj-i- yohé[)
A X, 920 for all §
X, - mis DMUS I8 Elaa
y: ARF R; 1 AESA JIEA
& @) g8 AVHAA p* & 0-th DMUY
4 &9 57l g8 (T Bl ALHAA
4 3o
g*—1/ B* D
JDAA  gre B4 DMUY E&84 &S JE

Un, g*-1¢j@d DEA-efficient® DMUE YEhY]
o g97<1 o|¥ DEA-inefficientss DMUE Jehd

3.
dgoz AEE HYYRYZ BFY g8 4 @)
s & #4202 Wugday.

Min UX{ ®
subject to
u,-Xf—vyo,i=1,...n,j= seeans ,m
U;y 021

u;, v=0forall i, j

G, AR prE
5 a9,

& do2 H9gdz
h'=u'X ]

9 ZAF}E EF 0-th DMUY HFY A&z

yo S A9 24 poe 98 TE 34

o2 TRgAE & ot
Yo=voh'=123,/6" (%)
Lo=yoh — ¥y (9b)

3.2,2 Efficient Production Frontier Function

AB/Y SAANE A7) A3} Sueyoshil7le 4
103 B A¥ 34 285 ANFon.

Yy =X B—p;+ n,i=1l...n
(10a)

u: managerial error,
I: observational error

A de 4@ B yr@ez wTA 4
A9 (100 L& 943 2Yo2 TAIAD &

yi= vyt u=v. k" (10b)
yhi= X B+ p; i=1,.... % (10¢)

AUQNA F&AA y; @&F X; g o 43}
o g2 2& 24y ALYSFE B3 T F9
RTSE 34 € + AT

In y*'=A+aehlh x(+8h x, Q1

4 Aug 74
41 $9 % 48829 A3 % AR 78

AN HHY 8452 AYsu A
53 Agyeg BJga 43
Ao JAHI e 84Fd 2FE &3
olof B dAFME Fr}}4 R&DY 713
deirg 9d€n ge H7hE R&D
AFUY S FJoAE AAIIL. @
A AdEas 44 7P 7123 R&D AFE =
g3 e H&4d SCI =52 AAsA.
=8 E349 Alde LSS FTESFE 92
23712 A

HolA AP TS dFAL I 64 L
age HYAE i AoEAM, S AA A
AF Fre Folrt mAEA gm vt oo B
dFdME S7td 4dy AARE € AFREE
78 317] 3t GDPYH| R&DAEY H&F
ifﬂ? qu dFAY HLE FIELE FA13A

op 12 32 59, 4 2 o o i 58
I S0 o i

(A

B d7dqA BAd ALY ARe BFAAAA
2R 19939 OECD 2671= 2 R&D 6|43
dFge] B ARENRE ALREgon, oy
2gd g8 Aze FE&RY FIBAY
OECDofjA] dj'd 2713} main  science and
technology indicator AEE o|&3td B Es.
AHE dataZE kaist FE7SA} AP NSI(
National Science Indicator)$} NCR(National
Citation Report) DBAIR S 19985 B g g
AEE A& data® FAINIL
2z ek B8 AEE 193083 Y 1995W 714 o
2 Az 198598 H 20008744 AEAEER
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iﬁ}‘}i.&t‘l, 43 28239 AR A §3%

42 ¥4 A29 £F

Aol AR AURSFE 7HAR] Az
g4 F43 v AES 7P A3t 24
ARE 36719 SR ERAJCH, 9 F
49 HdAs} AEE7IY AAH, AFFHRAH
2 AFAE ol43te] FH3

Y AE4 2F 1
FRRA(X) TR

FREDH AT | FHRYS

FREDH §AFES | HHERS

FRIDH &, AF L5 w4
GDP 9¥] R&D A&, 5 =
FaFage @y | FAEET
GDP 9 R&D A, | 2.
=FUFAAT aFAs | TH AT
GDP 9| R&D A &9,
~Fa7d97 4Fes | °FF

9 EoAM Be ANH 24 vy RED 54
22 643 dF744E FYaLE A, 2
o W AR AEIERAIE o] 43d FAY
I, 0852 =2d Yo FATE £ AFHR
9 sto|® u# % GDP WH R&D A&Y W&
2T AFIY ¥ &S FYFSFE 33, 2
o WE AE A3 gatd BAay
e FHg B39 F Y IE, F R&D ALY
Ao 74 2 4L fAs FYLLAES 4R
I oo & FE BEHZ SHA ngid,
g XE g2 dFNEPTd B AL
ARE o9 BXARE F 3719 sHRIZ ¥
=8 molt}

24 AEY B2
Eaa( X ) AE(y)

FR&DH| &, A3 | B8 &zdT
£R&DH| &, A4 T | ESEEF

FR&DE|E,AFHF =

30l
-

A% 49y FATFE L AFFRY Rl
& o9 e PAAYA AdAYen, UE
¥ U5 Ve AR ol Y »

B dFAAME efficient production frontier
functiong o8 & 6714 sHHZPRZ EFY
OECD 27453} 3719 steunei /%8 #39
TR BeYe St 3

5.1 OECD 267159 x4 n44

ZR&EDE S, AT EF du FHELeA A
714 £& DEA #S XHos =7le 9B, ¥=2%
g, o}d A, ool G A FoH, P|F, 2R 9
F3T 2L A FREE ey ¥ 3&
A FAF dedz Joh 89 He 27A4=F
4902 27, dFEs Ay BEES L
AAN s HEzeHd Aoz JYHdym e
o, o8 FAAE olf3y F-wIH: AN
g4E E9 efficient production frontier function
< 402 REsA e 4} Fo] TEHAE
4 gk
Iny-8.414+0.072InX, +(.245%8nX,

H 42 F3) OECD 27719 724 Redg F
Azt RE ge3 gy

<E 1> #R&DH $, A7 45 hiE SHEE5

RTSFA A
coefficient estimate
c 0.072
B 0.2459
c+B 0.318
RTS Decreasing RTS

% REDYH &, dF 45 v HE84E 29
QECD 277452 ZAAE 3 7= 24 A
A5t Ry, Y <E > go.

<X 2> FREDHE, AT €5 dH BHFEF

RTSHA A
coefficient estimate
C 0.3296
{ (.64861
+f3 0.97821
RTS Decreasing RTS

o| & efficient production frontier function® 2
el E o 43 29
Iny-1.081408644+0.329645954InX,; +0.6486128671InX>

% R&DHE, 4F €4 ] FHEFSRA oA

AnHor e BeAHS JeEw Yo

Z R&DHI &, dF4dS ou =842 7Ry vy
< EA3d 19, 39 <% >3 Foh

<E 3> $R&DH 4, ATFEF HH =B
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RTSFAA
coefficient estimate
< 0.1654
B 075241
c+B 0.91781
RTS Decreasing RTS

<% 5> GDPdH R&EDAS Y =FAFAEZ
A7 44 gy SHFSFRTSFHA

o] & efficient production frontier function2 =

Jew gg 43 2.
Iny-0.5084081+0.16541476InX, +0.75240529InX,

¥ 1239 AFRAE B3 & & e AAY 4dF
ALySe 1998d =] 2AFMLE, dFL5
u 7id & JejA OECD 26719 Aty
TRe BFAHLE FERY RFAP(Decreasing
Returns to Scale)& B3 o}

o= OECD 267}F0] AwtHo® F7hy Hdd
TEE N 4L AP FRY HEEHE
YeElg Jgu & 4 gl

23949, Y S719 AAY FRG AF FRE
2L A, WY EHFAE »Y HANW?
& ZFRpEL oY OBCD 267159 FAH
T AFRARE FNAL FSY 7Y By
Ao Hg ZAAE e A

24 GDPYH|EITAdY, =Bd7AGDT dF
45 o] EHELFA oM, TRY BFHE
E74ste] B g <X FY

<¥ 4> GDPH¥H R&DAEY, =FI7HE 2
A4S g £8& 45 RTSEHZH

coefficient estimate
C 0.00000001
i 16494
c+B 16494
RTS Increasing RTS

o] & efficient production frontier function®2 }
B E ged o X448 5 3t

Iny-1.649432591+0.00000001InX, +1.6434325811nX

0% Z8 GDPHHIEETALE, =FAFAAG
A4S i =HFESY H ANHoR [FE
8] B %A E(Increasing Returns to Scale}S e}
W gE5e ¢ & A

viAge 2 GDPHHIFAFALH, =FAd7AA
A5 gy 25 g OECD 277159
TR e e HHIG 1Y, HEF T

<¥ 6> GDPH] R&DAEY, =5dT A2
AFES Ay =845 RTSFHA

coefficient estimate
< 0.00000001
§ 17225
c+fB 1.7225
RTS Increasing RTS

coefficient estimate
C 0.452
B 0.61
c+f 1.062
RTS Increasing RTS

o]& efficient production frontier function®® 1}
gd o 43 2o

Iny-1.061657324+0.451977432InX,; +0.6096798%1InX,

e ZFE E§ =71 AAFERY AFTFEE
298 GDPUHEATALY, =FdFHAED o
FEF gy S5 JolM INPoE {FR
9 B FA|ZE(Increasing Returns to Scale) X0l
Z Jee ¢ 5 U

Lo2 GDPUHIEFAFASY, =FJdFAdD
AF LS iy ZHE25Y Y4 7EY 254 E
43t RE ohE <% 5> T

0| & efficient production frontier function® 2 4}
B ohg 3 g

Iny-1.722457882+0.00000001InX, +1.722457872In X2

A9 BHEe 9 FYE84E AFE AL A
} 249 S OECD 27424 #RY B
BHyoE FRY RFEAFTE HEUR 3
QA FAFAYE, dF L5 dd] Ad
} FEE nsyA ged ZFHE UE
@ 5 g

IMPorw ¢ g OECD F& AT
SlA F R&D AW 2 3&A &E A
ojd& B F31 gom, ¥F9 ZF$ @& R&D
A4e AEsn gov Auyez we AUA
9 Z8A4S BolT &S & & Yk

ol ¢o2 Z o x&3d RDAY H FA7}
daside dg ArEde ¥ & JA9.

2 =FoAE 3A4E ZII 9 ALH AN
of 2dg wPo=2 Ad Frhd g8 B4 A
gﬂra Al 9 FBY F4L =8 A}

tlo o
r
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5.2 OECD 2670%<] QF7dn) slole) mte Fu e
ey 53

BNE F 9 Ao ARIFNA FAH BE
< %x3}7 939 OECD 267/4%& 4772
of lojA BEA o<l It o3l FIE £
E2ild FRY BEYS ST By

24 QECD 26714 #d37Adny FES nd
$176,052 7 ol HFA olge AFARY FA
St PR, 9B 5 250 JF o2 Yk
dfAge g EXFRY AolE BH 7R/ 2
2719} AL AP TRY REYE SFId
Bouq &Horn ZFHJ FAPVE ANE
& 9-& Held Age

dAFALE ERFEZ 23 HAH, JleHdeE
A F7he] A9 FR AR FrRgE A
A8 718 Z3 dFAL 2T AL
Z9g A 4 Yoy, N2 FrI} FE
Z7he] A% B9 AYAE FAgeEN AT
%3%94 ZEAT ANYS YA F 9& A
[+]

oo W Amy FEL &) A3t Jd
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