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Hels A6k fl8l AkEA FelEs SA-ske WS 9tk 2= 77t
A AxAARA, A=7171, 88}, 714, Aok 54, B)
7671 Hl= 71g el AN HEAtE o R AEFRANE AAISH
o] 71zAT9 7199 s HAl ko] #AE et 1 Y]
=5 4lo] thgke] 7|2 ol At ofEsk=A], teke] 7 2A T A
717k dute] Azkel Aul=A]o] ek 2AMS AAlskith 1 A3t st
o A7 vk A stel A HlEo] AlAF(new product)®] 7
11%, A&7 (new process)] 745 9%E AA|etA o). w3 dighe] 7| x
2 Q18| AAFE FolA 8%, A8 FollA 6% 7ol ts /A" 5= 9l
S Aoz YeERt Mansfield1991)= o g SA5toll 23| Fdslrt o] F
oAZl AAFEH A1FGe] 7HAE FA4s7] A8 71 x2AT FAF Ao wS
Awe wf Fgst ojojxivkar 7HA T ool AlAIE AREALR
FH F4% Ho)S xFato] EA g A g 7] x2AT Tk Ak A
AES W%l o2 Aoz ZAHIT
Grossman et al.(2001)-> the} A77F A Aol wX = g &35 4
371 f1ste] & 5o A (3 A, vES A B4l Ak
4, 8%, 5] T ok dEvtE ddow AiExAE AAISHA
th = de AT AHE ot 2ol AR ERdo O ¥
st Aol Z7H(research—trained graduates), @ 7]Z=AT A ¥H(basic,

long—term research contributions), @ -8+ A3 applied research

El 8]

contributions), @ #4HHQA ofo]t]jo] ZFE(key ideas and incremental
advances), ® t}eFsk Bofk2 9] 7% A3 cross—sector technology flows
and indirect research contributions), ® THatA1AQ1 A ¥ (social science
and multidisciplinary contributions), @ 71& o], =i, &3] 5&

3+ Ao A multiple, mutually reinforcing pathways of contribution)
5o 2Zolth A Aol o, sid A HEvkE B st At
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AR gFgh dFe] dAFAtEe]l A st A7t XEEER
(research portfolio) T-/d¢] vtgzleth= A% WE%

Jaffe(1989)= thel A57F A4 gilor olox= AAE AHs]
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< AT A A s ade] tiaEAQl ARl e o}l AksAl A
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ol gste] wFe] hapat Aol

(knowledge production function)
|

TEH] = VP ESY 538 55 Fo A R&D, e R&DS}Fe] o+
e BAEAT 7F ARSSE A AAEE A (1D 2ok

log (Py,) = Byylog(Z,) + Boplog (Uy,) + By, [log (U,) X 1og (Cy )] + e,

(1-1)
p 53 853 W] sl
7 7199 R&D A&
p o WEtelA Fag At A=
c 719% gt ko] A A 254 AHE
PR
p i AM ok
I st ATelA] dEE 7199 gal A A REA 535 ASS)
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e EI7F REEA] St Ale Bolett

Acs et al.(191)2 A1 A=A 53] thil A A5 AREato] ALt
s FASAT 533t HAARE Al A e E7Fs e WS ¢
A Ao A9 E = A7) L T3 EFE F55H#] & o] gl
Aol 3= 497 A7) wiiel 53 A 4l A F o= RS
whedehi=ifol]l wel Axprh debd o Qlvh ol® QIg B4 A= Jaffe
(1989)¢F thAl A o= frAkskg]l epAIRE, theh A+-o) g a el A4

Ao a3 5duts 94 A ARE ol 89s
U= Sl A ZFo]7F Wk Acs et al.(1991)9ll 2ahd, HAF 2k
A 7199 R&D FAF 4o &3HE Wb,

= SAA R Fold a3t glvh AR o]9f thE=A
717 Aol = 7199 R&D 72 1t E7F A5 53] 9 g4l A
7} Sk Be® FAHULE ol zE Akd# 71 4k Winter
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AL on gk
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technology

Company research 1 |:| | | t |:| | I | 4 | |
/ FE 4

Linkage 2 ;
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T
U‘

applied ressarch

Stratenic research

Basic sclence

Disciplines -
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Xt&: Arnold and Thuriaux(2001)
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AR Adshe 712AFERE 95 T e AAA dHYs FAe
e A Al 7S #lE D27t vt 9 E(rates of return) F4
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j(1974), Mansfield(1980)+= =5 (labor), A2(capital), R&D =55 A4t &
22 F 53 Cobb-Douglas A4FeH=(production function)& 7|WFo. =
AF+E st

Q. =AL“K°R* (1-2)
o B oy AT AeeEy
Q, " e F7PHA

ISE

L,
K. e A
R e

2 (1-2)9] BAF 3 RS w3 A2 18]l R&D 255 Xﬂﬂ?} ot
= sk & A, Vlewste] S e
A, A2 2o FZ Al (homogeneous inputs)¥ -cﬂ"*(separabﬂity) =9
ek 7MY, R&D 25 FAl9 doiX ] 718 ol wAI7F A& 5 Utk ol
3k FA 9 o]f T shhE, RD 255 543517 falAE Algtel] e
7+7P371E(the speed of depreciation)S 4-&-3loF dli=t] R&D2] 4% H]
A3 (non-rivalry) 2 Bl A4 (non—excludability) £ 0.8 <&l Axls)
7] ol W] vk dlof itk ESH R&D7F 71 el disiA
2] 20% 7FF 7199 gtk Denison(1985)9] =45 wWEtH R&D ~5&
7)% W3l 9GS v|H= FU3 2elow JHAE 2 (1-2)9 Rye A
gEol A7
Grilliches(1986)= 71240l tig A4 R&D9F 719 R&D2| A7 ]
= ATE AAlske] 719 R&De BlElA A4 R&DE] FFelEo] vt
ANE =& ek AR 7| 2dT= 237 Z7IRbe] AA vER)
woll e 7131e] "oy A2 A7t 9)\3U1 7191 R&D &= AlE
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CE 1-1> 5 20F H& R&D 498 53

=
ol Lo A2t
s S5 34-40 1949-59
Griliches (1958) mgug gg 20 1949-59
Peterson(1967) =% 21-25 1915-60
Schmitz—Seckler(1970) EOtE 7|7 37-46
Griliches(1964) A s 35-40
Evenson(1968) A =5 28-47 1949-59
Knutson—Tweeten (1979) A s 37 1974
TEE 45-62
Huffman—Evenson(1993) t= 11-83
A =Y 43—-67

AtE: Grilliches(1995)

(2) MEZAL U AR ZEA
Martin and Salter(1996)+= 7] %277 AA|EF 2 A3 7] of

w
= <
Aelsti=rhs F4] SaAE ARAE ddom sz AR W
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A= SAIES 7HA AL K Martin and Salter, 1996).

TSk Martin and Salter(1996)= 54 Foku 712 AHd A& S3l|A4
9,\13}_1_ oi:hsur,} om]—x% o7 /\}a] o
s3te] sale] Tk Abalg 2703
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Zivney(1992)¢} STEVE SWIDLER and ELIZABETH GOLDREYER
199 5& 5 & otk

WA, AN sB ARG FRe B
Adams(1990) SolA A& WAoo ga=i

7NN TS FAS, TR it 7]

Dl’u,xt = luxt+7 =, Ty = l’u, (xty.'l,'t) =

u

- Dlng, = v+n,Dlnz, + ngDInKN, ,, +n;DInl,
= g =v+tngDInKN,_,, +nDnl_

6111@1& pKDKjvtfm
- ngDIn KN, P ERT—— =
T " - ( (SIHKM, m )DIDKM7 " Qt
F
- DK]thmf Z t+1—mj t+1*m kj

=
(F q - AF=, 2, - AN FUE, KN - A1) A4, - 9
A, g, BN B o FAE, - A FAEHAE - 4 ]
Azt 71EAEHE, nz- DA FAAY A=A, e - A7
AXNAE(KN, )9 AEerEA, - Y59 akEEE

3, mon- Fek A& Atele] AR

=

o)

3) F. Martin, 1998, The economic impact of Canadian university R&D, Research Policy 27
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S Ak A48 APFARFANA AL AgAEAN AS FaAL
AEANL Fo AR, AFvhet Aol g o] he AR, FA
el el BEE Aol Axte] Wale] BYHY el girh
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AE e BAH ANFE] HAA 4TS SRR B 5 U
2 A BA e GL v

[ 3-1] NAUAS 53 U UIEY 57 =

JIEAT SEi=2 TAAS YA |
X u 301 ST a4

ot HEYPS v oz A3 A& 7 SCI journal articles tido. =2
stol, AAIA o] XA AE-S D8I AAHA L] A A A5 F ANt

B(TEP)2e] 37 4= Sl 712d+te] A4 axks F74dskast 2ok
8|

olw, =7} Atolell spill-overe $iThal 7Hg stk o]efgk 7P AA =7}
7t spill-overs= Zb=-2] A2k AA| &3 E spill-overT A2
QG 3 A x5Sl vldlelE #AIE Bl HolA 9n)7) 9l

tol7b Adams(1990) 4 5 A7IAAE HolHE 5317 olHrhe A
tste], OECD 3|93 o=z A= WS Ao
ofal, A%
coverage’} &

=]
ALEAT FE A7 BobA S} gk
=

4) STI mode % DUI mode (Lundvall, 2007) =9/& &=
5) J. Adams, 1990, Fundamental stocks of knowledge and productivity growth, JPE vol.98
No.4
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KUPAS(t)=(1—6,) KUPAS(t—1)+ KUPA(t)
KUPAS(0) = [igwi “g(?)
KUPAS(t) @ tAAe] A2 ~E

)
KUPA @ 5315405

Atk
£, A7AEFAE 28T AYEE FAE o9} FASIHAIEG,

2002).

TS, = TF,+(1-6)TS,_,
7S, t ARe] AN %
TF, : t Aol A= A770d-F2t

A4 e 5-shaGHEE)

ol 7o) H&= A S t0 )¢ R&D AEL oln] S8 HAFE wd A
FA FAE Ao ete] FAEo] & Ayz AHolshd, the 4o A H}

T‘SYtO ZTEO z )

i=0

710l Bz A &l o)) AN AT ST A Si7F A o] Fo dd

6) Abdih, Y. and F. Joutz(2005), “Relating the Knowledge Production Function to Total
Factor Productivity”, IMF Working Paper, April
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<E 3-1> BEEE 71257
Member Countries cagr sum max min sd

UK 4.82% | 1,918,891 89,864 31,912 | 16466.06
Japan 7.49% | 1,850,177 92,713 18,116 23490.6
France 5.52% | 1,376,604 65,785 20,157 | 13322.81
Canada 5.46% | 1,091,036 56,071 17,419 | 10160.12
Italy 9.711% 851,340 57,410 6,318 | 14476.81
Australia 7.06% 584,198 34,764 7,756 | 7365.352
Netherlands 8.73% 531,130 30,881 4,898 | 7405.369
Spain 16.94% 518,200 42,871 1,372 | 11879.66
Sweden 5.91% 418,723 20,716 5,863 | 4405.196
Switzerland 6.68% 403,861 23,329 5,536 | 4753.464
Belgium 7.69% 283,753 17,289 3,244 | 3897.294
Korea 33.91% 268,052 33,305 49 | 10546.94
Denmark 6.51% 225,092 12,204 3,050 | 2588.674
Austria 8.56% 194,019 12,585 1,721 2976.162
Finland 8.13% 183,581 10,134 1,816 | 2527.211
Norway 6.63% 137,622 8,468 1,988 | 1677.423
Greece 15.18% 119,909 12,060 538 | 3166.479
Ireland 8.26% 117,678 8,033 1,402 | 1829.113
Portugal 19.69% 69,531 7,757 143 | 2283.578
Iceland 21.99% 7,513 634 8| 176.0141
sum 7.27% |11,150,910 632,925 135,124 | 143293.7
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(B 3-2) NYAS 7|E25A

Member Country avg max min sd
AUSTRALIA 87359.48 150112.7 38043.53 31558.56
AUSTRIA 27368.42 53384.13 9179.147 12336.97
BELGIUM 41421.56 74982.13 15931.58 16774.81
CANADA 175462.6 259006.2 90653.75 50141.71
DENMARK 34487.46 57660.59 15207.95 12275.23
FINLAND 26784.64 50112.8 8528.079 12352.14
FRANCE 219821.9 342999.8 104629.3 71356.27
GREECE 13200.82 36247.65 2387.079 9472.752
ICELAND 873.7413 2338.364 56.3842 670.5619
IRELAND 16600.02 31386.73 6566.804 7034.741
ITALY 116053.7 239510.9 32006.95 62262.94
JAPAN 277625.9 496705.3 87905.31 127669.2
KOREA 20515.15 98990.5 142.8397 28425.21
NETHERLANDS 76934 140936.1 22741.58 36265.87
NORWAY 20897.41 34185.36 10095.3 6745.147
PORTUGAL 6463.342 23438.9 505.6003 6597.255
SPAIN 61476.54 159133.9 5188.751 47232.37
SWEDEN 65734.86 106102.5 29810.73 22896.5
SWITZERLAND 61512.98 102380.1 27609.53 20773.54
UK 314521.2 465326.9 170137.3 88238.2
s ARl A Bl obxe] BT AAS] =AY} fALE S
ol& Holi vk thuk 20000 HF-o] k= HolA| fheths Apole

olr%.
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estimation, fixed model, random modelol ™3t F4S A =stHeh 1 4
I A2 AEe gk F o] 'S 046 - 1.302 =iyt
= ARk 0em A

0/\1 xg/HE ]A]/\Eo] /\/\g}\ /\—]oﬂ oﬂfﬂ:% 1:] ]
APS wf, 225 F oA gk g2 056 - 1.222 YER

<{E 3-3> pooled estimation2| F&AI}HAIX}I=0)

pooled estimation

Intfp Coef. Std.err. t P>t
Inks 0.567815 0.04008 1417 0.00
_cons 4.502239 0.424011 10.62 0.00

F(1,5678) = 200.71

Prob > F = 0.00

R—squared = 0.2577

Adj R—squared = 0.2565

(E 3-4> fixed effect 2HO FHZAM (AX}=0)

fixed effects

Intfp Coef. Std.err. t P>t
Inks 1.227869 0.051491 23.85 0.00
_cons —2.39431 0.539241 —4.44 0.00

F(19,559) = 71.09

Prob > F = 0.00
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===

<E 3-5> random effect 289 FFHAM} (A|X}=0)

random effects

Intfp Coef. Std.err. z P>z

Inks 1.175179 0.050429 23.3 0.00

_cons —1.84377 0.604331 -3.05 0.002
Wald chi2(1) = 543.06

Prob > chi2 = 0.00

1A= AAHE 302 AAIF

o
oX,
Al
>
>,
[>
I
o
of
fo
B~
ox,
r >
oX,
=2
o
ot
o
d

o u), AA A FosAAe] tiE BEAe 055 - 130% e,
fixed model?} random model®] 74-9-oll A|AE 18 st= 5o ez o]

Bt} A YRt

(E 3-6> pooled estimation? FXZA1} (A|Xf=3)

pooled
L3.Intfp Coef. Std. t P>t
Inks 0.553273 0.043292 12.78 0.00
_cons 4.396459 0.462634 9.5 0.00

F(1,518) = 163.33

Prob > F = 0.00

0.2397

R—squared

Adj R—squared = 0.2383
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<& 3-7> fixed model® FZZ1 (AXt=3)

fixed
L3.Intfp Coef. Std. t P>t
Inks 1.308939 0.058023 22.56 0.00
_cons —3.59116 0.614305 -5.85 0.00
F(19,499) = 77.41
Prob > F = 0.00
< 3-8> random effect 2¥Q| FFYZI (AX}=3)
random
L3.Intfp Coef. Std. z P>z
Inks 1.241466 0.056662 21.91 0.00
_cons —2.87795 0.668856 —4.3 0.00
Wald chi2(1) = 480.06
Prob > chi2 = 0.00
AAE A AaFo] FAAANMG FFE VA= AAFE 5E AR
W, XA 25e] Fasidel tE WS 053 - 1328 vElgth
Bgolle= AAE 302 AAYS 91T} fixed model? random model
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<E 3-9> pooled estimation® FFZAU (A|X}=5)

pooled
L5.Intfp Coef. Std. t P>t
Inks 0.531648 0.045061 11.8 0.00
_cons 4.442126 0.484519 9.17 0.00
F(1, 478) = 139.2
Prob > F = 0.00
R—squared = 0.2255
Adj R—squared = 0.2239
<& 3-10> fixed effect ZE2| F=FZHu (AlAt=5)
fixed
L5.Intfp Coef. Std. t P>t
Inks 1.321737 0.06105 21.65 0.00
_cons —3.96783 0.650665 —6.1 0.00
F(19,459) = 85.56
Prob > F = 0.00
<E 3—-11> random effect TEO FHZAD} (AX}=5)
random
L5.Intfp Coef. Std. z P>z
Inks 1.248772 0.059543 20.97 0.00
_cons -3.19116 0.700452 —4.56 0.00

Wald chi2(1) = 439.84

Prob > chi2 = 0.00
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random model EFollA B} g2 o] vA Yeh 103 A9 A2 2

YA A 2Eo] M)A Bah Pashs A0 ek

<{E 3-12> pooled estimation2 F™Z1} (AX}=10)

pooled
L10.Intfp Coef. Std. t P>t
Inks 0.465949 0.051185 9.1 0.00
_cons 4.729821 0.55805 8.48 0.00
F(1, 378) = 82.87
Prob > F = 0.00
R—squared = 0.1798
Adj R—squared = 0.1776
<E 3-13> fixed effect BEO FHZAD} (AIX}=10)
fixed
L10.Intfp Coef. Std. t P>t
Inks 1.304245 0.066027 19.75 0.00
_cons —4.33113 0.714184 —6.06 0.00
F(19,359) = 124.65
Prob > F = 0.00
<& 3-14> random effect 2¥2| FFAHI (AX}=10)
random
L10.Intfp Coef. Std. z P>z
Inks 1.228463 0.064465 19.06 0.00
_cons —3.51202 0.761098 —4.61 0.00

Wald chi2(1) = 363.14

Prob > chi2 = 0.00
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olo we} A3 AL 712 SCI journal articles thido 3}"4 A A

olo spill-over= §ithal 7}?4‘6‘} 7}

AL AA F7F 3b spill-overe o] XA Y] A7 oJEIEZRE,
spill-overTa2 AN A& 33 A A 2E5F sk AAE Bl
= HoM AGAS s+ Atk
OECD 395 didem 3 1976-20043 2] sdvole & &§ate] o
GEAS Al SAAQ Ak s AR, Al AHtime lag)E
09, 39, 51, 10 & |l 74 dej= i 48 Al=sklaL, 2Hztol
&l pooled estimation, fixed model, random model®l]l W3t F4-5 A =35}

Atk 1 A3} A AaE e Fe oA B Al 046 - 1.30% =

=
o
t
o
)
b

olel§ Ast= ¥ ATel Al OBCD 395 S
=

TASEMET AHEEA Y] ATV ES nEld Al ©12007)e A F
d4E FoaxAMge gt R&DFAY] wEAe] OECD  #Hitdl

0.185-0.195(°]-F-7d, 200714 A ¢1-8)¢t vlald <= Utk R&D A =°] 7<=
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| }la% | 71287 R&DAEC] FAA njgwa}
D AQITrg QAW

/3743 Al(growth accounting) *8241-&
%‘ﬁi*gﬂ‘/\é(TFP)% D}"%ﬂ' 7ELO] 31—72]_?‘53 ﬂ]i 74]/1\__%] z'\_ 9\)\‘:}

ImA=InY—alnkA—(1—a)lnl
Y: B71714]
K AE~E

1

L A99445

(A4/A)=(AY/Y)—a(AK/K)—(1—a)(AL/L)

L RRDFARL AL dRke] dAIE vt 22 A2 B8 AT 5 ok

(AM/A)=a,+B(RD/Y)

ok 22 S B8l RRDA =S T2 S7Heol ek #4
A2 017~0342e FAAIE AUk

20028 ARARE sl whEw -2yl AR Al tEE AEA 7
(RBC; Real Business Cycle) 234 AF/NEAAFAE 10% S7HA7]

J
i
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Ao
1x

W 0904 Ee) FRAAY S BAse Ao® ekttt

H
A5717F = A E 013% SVt
=73 (2004)2 e d a2 akE et Sg9EES
Z

=3 $-2uete
A9 R&D 1% ZF7P7F A714835S 016% =77t 488 WEsEge
W o] gk =5=2] erE o] nj=e] 275%¢°] BlE| o}F A& 42x]9)S A

Elssd
AE (@00 & R&D 714§ AHg3te] $21ie}el GDPel ths
R&D }%]_—E_:]'/R&] O] 13.9% o] Jé_i;_]:]—}:_ H—x]n]_ OZ]E]— A

< 1
A=y} vlwsk ) i =8 Fxga skt

jukes
o
4>
1

N
X

H2& 7|=%7 R&D EXHflow)Qt ERAMAY

1. OlO|E{

o

71% R&D7} -8 BA A=zt
st7] f18 FddlelsE A ekith
Holow F %71 HEFE AdTh

3| AR E = W] HolH e felve) 1991958 20049
7441 8] A7Hannual) AHE, @ AAID dHolHE ARSIt R&DYF

QLo AL ol M= S
2] 1

__[iq
o] Bl 199341 %] 20053744 4=

AN

9) £t ¥ S(2000)0) T=H MZHFEHA RADFAIE 10%S7F Al S24ELHI0] 4.9% F
= Btele A2Z UEHHCM, Z20H(1994)9 A2, R&D FA 10% S717t A-ZR50E S
Mz E2adLdo] 0.57% YT &S O|X|= A2 Z LIEHHS.



H4Z 7|zHT RADAS HMH mggwt - M

2L A ] ‘KOSIS = 7HgAIEE, ‘RIZE 7|FAle] T4k A+
Al e i o B B s K IR g e o B R B I S P e
3o AeFsALH A ARE A7 etk TFPAR = 4l
Eled 2](2006, STEPD A ?o} =y

9, A7A FHEFAAEF APA998.2.18, EAY A A|1993-15) &
Hkedste] 7h g dolHE A3} ?“3}919}1 AT AERE A
8] thxatr] 918l ArgEF AAWHES <E 4-1>0l FE3sTh

<E 4-1> 1997 o™t 19984 O|F

MHEF Hlw

1997 O|F MARF HeH 19984 O|F MRAER

o all_industry A oA
Y, ¢EY, 949 ¥ oY agriculture_forestry Y, £8Y, 949 L oY

= mining_quarrying &
Mz manufacturing M=

SAEE 2 =g food_beverages SA 2 F2SHY

df7, 2= 2 I=AE textiles 7, A=LIEHE

=X, 5=, oI E ¥ =Y wood_cork S, B0[, QMHUEE

_ IIA, M3, HAE, SiEEY
SIEtR & chemicals

non_metallic_products

basic_metals

ZIAN =Y machinery_manufaturing TEIZENE
I|AZH|, 7|7 25FH]|
J1EF A other_manufacturing I BN =Y

MR 275X el

AU LIRS B4

70, 7ta Y 2y electricity 7|, FtA AT ALY
Far=losl construction HE
2,810 Y s4Y transport_warehousing R4UHIA
sS4
| EAIRIMHI AN tech_biz_service a8HEEY
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1997 O|™ MRAZER® HeE 1998d O|F AMARF
A M| A
RS
TEMH|AY
7| EtAY other_industry EHIAZ| E X AIS
22, 2EUSEUMH(AY
J|EtS S, AtEIZIHQIAH]|
2. SUR =3
gurzl o 2 s dlo]E & “long and narrow” & Bl ¢} “short and wide” &
Blo] 7 FPom vk WAt 49 SUR 89S wol AMgsta, 2t
o] 7% Fixed-effects =+ Random-effects 8-S F=2 AR}
2 ATrlA A5 siddolE e AN ALY HEHE AREShE Ao
vkl & ©4 SUR 2AWS 24372 st} o|2 A 2= 714 2
o]+ Fixed-effects ®=+ Random-effects 28 F4W 2] 24 ¥ A9

ARl R&D &84 FA7F A2l #ARe] (354 es) & sh

¥ &5 4ol 9] ol &, B ATeHE A 7]% R&DS
R84S vman B8 ANEE B 20 2] dEol,
Tk S, 2H e djolele] thel mE OLSE A &3k s o
=)

H(spill-over)Z AA#-A|(correlation) 7} £A5k= -5, OLSE A &3
=W FA o] ¥ 2 2K (standard eror)7F AA F-A S FAHXNE A5 7
/gl AEth
o]# 3l o] F =2 H Ao A= seemingly unrelated regressions FH WS
ARESIST) =, AR AL W Ale] wgkeltE 5A1A A contemporaneous
corr.) o] EAS HAH o2 1Y GLSE 2838}t
TAA R FAYYLE S Aok

i=]
AR, A A A S mE OLSE 483t F47.

El

:‘_1‘
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A, o714 TR A4S Fol 2 maate] BAkd w45 E
T,

A, o] ARE o] gste] thal WAl WAL FAo GLSE A §5}e]
F4 @,

712 R&D A&e] SAHeR Folgh F-2 7] 7]
(MACHINERY) & epdt}. &8 R&De] 4%, HA1Z11(WOOD) 7]
E}A| 2% (OTHER) H-o] 98 2oz tehde

o

Jo
1o,
ol
N
-
o
iD
rir
o
ol
ofd
)v
>~
%
. g
2 3
i
<
o,
_1
é

of AALE F43 e olE AHESte] SUR —irX ]/‘1«] H] 3 Xéi
(nonsample information)<  AR&SITE  ol= dFe] Ak IAAM
(restricted regression)S AFE8le Ao R toddAdel wE BAYUHA
o] FAIE o= Ax AT 5 ATk

<(# 4-2> SUR: 7|%= R&D 2} S&R&D(flow)

SAMY | MR | SR | SHEHIY | HIFEAY | FEAY | T|A MY | 7|EHIA
C . . 0.16 0.90 . . -2.05
Log
(22R&D) 0.04 . . . . 0.06
Log
- 0.13
(7|=R&D)

AAkd S A Aol Al wekske (FHA) R&D ©l9o TFPol d3d=
deks weth olEE oZ2E AH)7sE(capacity

o
utilization), 44 8, 7+ R&D & & 5 Utk 53], B Aol 54|
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CE 4-3> M m2&3k 7|% R&D °F 28R&D

TFP_ TFP_ TFP_ TFP_ TFP_ TFP_ TFP_ TFP_
FOOD TEXTILES WOQOD CHEMICALS [NONMETALLIC| METALS MACHINERY OTHER
TFP_FOOD 1
TFP_TEXTILES 0.274175 1
TFP_WOOD 0.063596 0.553237+ 1
TFP_CHEMICALS —0.18633 —0.29281 0.563332* 1
TFP_NONMETALLIC | 0.317155 0.892143+ 0.500982+ —0.22204 1
TFP_METALS 0.165474 0.373141 0.152591 —0.3237 0.472075 1
TFP_MACHINERY 0.174699 0.742479+ 0.629212+ —-0.14891 0.779911+ 0.627415+ 1
TFP_OTHER 0.289093 0.771562+ 0.769891+ 0.136084 0.700837+* 0.377607 0.744735% 1

4 R&D A Zo] BAAHCRE {FoJ3t Fitd 52 5% (FOOD), HAlEo]
S1(WOOD), HIZHF4(NONMETALLIC), 71AIPH], 7152 -3-5=7H]
(MACHINERY), 71EFZ(OTHER)Z Webdt}, 717k R&D2] 7%, 3}
SHCHEMICALS), ¥ 54 (NONMETALLIC), 7]1€k41Z<(OTHER)
o] frojet 1o vpepdth K- 9 ¥z R&DE] A f-olle vk
A7y 17 AlzbekA] etk

<{E 4-4> SUR: & R&D 2} ZIZR&D(flow)

SAHAY | MFAY | SHAY | SIEHMY |HIFSAY | FSMY | 7IAMY | 7[EHY
C 20.16 . 0.63 . —2.77 . —-2.25 | —0.76
Log
0.31 . 0.01 . 0.07 . 0.19
(3%R&D)
Log

: : : 0.14 0.19 : : 0.13
(21ZHR&D)




(B 4-5> MU mesat g7 R&D < BIZH R&D

TFP_ TFP_ TFP_ TFP_ TFP_ TFP_ TFP_ TFP_
FOOD TEXTILES WOOD | CHEMICALS [NONMETALLIC| METALS | MACHINERY | OTHER

TFP_FOOD 1

TFP_TEXTILES 0.155703 1

TFP_WOOD —0.01428 0.695621 = 1

TFP_CHEMICALS —0.30646 0.232142 0.537278+ 1

TFP_NONMETALLIC| -0.01013 0.49953 0.435862 0.436317 1

TFP_METALS —0.09733 0.239975 0.022441 0.398775 0.488907 1
TFP_MACHINERY 0.30947 0.609567* 0.674155* 0.34693 0.47565 0.326444 1
TFP_OTHER —0.11067 0.711403* 0.892934+* 0.613524+* 0.345019 0.089701 0.572191+ 1

3. Two Stage LS F3H

ol A7H 2] SURFAMeIAE EEAGRGoIN ALgats Fag 9%
49 PSSk 3, A9 F99 RRD FAsh A4 3
MR FHAZL Qlrks P2 Stk [EERD)=0] 12} o] 7hge
e 4 girk 1 RD(Z=5)S A9Isha 4abd 334 OLSE =6

A
P AT wHERE AAAAVE EAFE EEoln Fawge e
9 ZH(measurement error) = 13l (#]5) R&D <F et
R FAAATY EAT 5 A7) wiEoltk o] A9 W44 (endogeneity)
A2 OLSFA o] BlY A4 (inconsistent) ¥ = A Hrh wepa] 2 Ao
AE (AF) R&D FAFe] WA AIE argfste] 2ubA HaAlks 34
(2SLS)& #-8-3h}.

A, A wedda GaaArE glon AiRigel gk Azt

EA 5= =W (instrumental variable)ol] Wsf] AWHHGEE 3|7 241

)
=
92}
X
g
tr
rir
e
o,

of
oo
z
Y
i
©
ft
o
3
(03
i
El
o,
rlo
=
i
ol
:@,
%
s
a

Z1AAR], 71724 H) (MACHINERY) 2 vebdt} 712 R&De 4%,
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71 A7), 71728540 (MACHINERY) $-5-0] f-2]3F o2 yepdc)
o] Aok, ©HAdS &89 Aol v AL Zo® yERdTh

{# 4-6> 2SLS: 88 R&D 2 7| R&D

SAMNY | MM | SRIAR] | SIEMY (HIZSMY | SEAY | 711N | 7[EH
C - . - 1.40 -3.58 . -4.15
Log
- . - . 0.08 . 0.18
(22Ra&D)
Log
. - . : . . . 0.13
(7|=R&D)

AE R&D A|&o] FA-Z o3k Bt v AT (NONMETALLIC),
714N, 7] L5 (MACHINERY) 2 YERdt) Wz R&DE 49,
H| " F4(NONMETALLIC), 7|8t %% (OTHER) H-¥o] 93t 7oz

vepdtl AR 9 w7k RDe Ag-dlE v EA 18 Alzbst

A e
(E 4-7> 2SLS: ¥ R&D%} TIZt R&D
AN RN | STUNY | BEMY HISSAY | S5MY | 7|AMY | TIEHY
c : : : : -3.49 : -2.21 | —0.84
Log
(msreD)| : : : 0.10 : 0.38
Log
(@zineD)| : : : 0.23 : : 0.19

HI3E EE U 2 R&D ASC| ERAMMY EEIN 53

_TH =< -

24 9 H(spill-over) EF=Z 23] R&D FA}o] AMH #gxHT ¢ &
e AHE A FolES 7dE F Qrh # dAdA e FYE Uil F84
AR er e AlS LRIt o= R&D7F AAME E volr) Al v x|=



{H 4-8> R&D stock 7T 4i{

O

1

2.

3.

M

R&D stock Q& B

7|2 M R&D flow datas KISTEP sty || HEtSXTALE D XIRE 0|8

5tof EA

-

|?5
=

R&D StockZ2 Tole= FAMA QI B2 AMEFR(2003)Q] “Long-Run Effects of R&D

=

Investment on Nation"O|A] At2SH S RS,
NERICE
RS 4HED,
TS, =TF,+(1=68,)TS,_ | e (1)

- —--d=
- STE KI_I 2|'E§M'I Xl’EE |_EHC> L—_FLE—T‘—A-I 27pN28p

S 7 AQ0) EEA|Z

- Ol7|M TR AMQIE GI7L7|EH|(KISTEPAIR) S AMESIAS.
| = A TRskE

=2 "1 =]
- (HAlZ BN T2 Foliof Eh = 2t &7| R&D StockE LOLOF 2 Ao

R&D Stock2 time series2 &t 4= 9
- X7| R&D stock(TSo)= CH2 Aloz

- R&D flow7} Z=0{ 7 EE(t=0)7} 1991H0|0 1991~2006E7}X|2] T R&D =7}
£8 g2 AMsl0 *x7| R&D stocks et
- t=1(1992)0|% R&D stock2 (1) Al O|&3st F1&




FAH2HY|

M9 3
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A13
A23
A33
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A R&D stockO| At
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A12
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A32
71 f{5t0t Rzt MBIAE 23t
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=

Mo
R&D stock
A 1
MY 2

A

K

19951
R&D stock

AZ LiFof 7t

19954
R&D stock

S FUHIE
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71 zHT TR M m=
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H4% 712HT RRDASS FAA mgsit

F5 R&D 2 BIZF R&D(stock)

<E 4-9> SUR:

0.25

—4.65

0.42

K | J1A &Y | Z1ERMY

ZA|
=

10.45

0.19

| =

—5.49

0.40

—8.03

1.26

10.9

2.87

Log
(3=R&D)

Log
(217IR&D)

=K
N

3

R&De ¢

4-10>3} 2o 7%

<3t

olet,

A

Dz

<E 4-10> SUR: 7|= R&D 2 & R&D(stock)

-0.77

—2.62

0.23

—10.94

1.14

1.95

0.21

94.00

17.82

C

Log
(7|=R&D)

Log

2R&D)

k=3
o

(

o

<

sl

K

-3

7]

&l

ste] A5, of

EEAR

=AY

=

o= UEhd,

Az 2
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<E 4-11)» SUR: 7HFd 7|1% % 28R&D(stock)

ok

SIstAe]

HE 5402

=
=13
=]

A

7IERAY

1

—0.59

i

7|A A

4.47

Log

ZES

(7

R&D)

1

0
26

1.37

1.42

Log

o
[=X=]

(7

R&D)

2.92

1.29

<E 4-12>

R&D FXt(flow)

al
=

M4 2%

L5 (stock) 2| ERAMMY TieEN E4 2%

g4

o

A

iy

BIEAY | HISSHMY

7| A A

C(SUR:Flow)

0.16

—2.05

Log(S8R&D)

0.04

Log(7I=R&D)

0.13

Log (Y= R&D)

0.07

0.19

Log(RIZIR&D)

0.19

2SLS

Log(SER&D)

0.08

0.18

Log(7I=R&D)

0.13

Log(F+R&D)

0.10

0.38

Log(RIZIR&D)

0.23

SUR(Stock)

Log(Y5R&D)

Log(2I1ZIR&D)

0.40

0.42

Log(7|ZR&D)

17.82

Log(S&R&D)

0.21

Log

(Z¥ 71= R&D)

Log

(78 88 R&D)

8 > BIZR&D
2@
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Folzl gddolelellA Bt @2 FRR&D A @) E FE3)
7] Sl A=F B A AsE eokshd v 2tk

AR, 712 RDFAZE Aol frolgh GaFs nAls #2348 3
71 AR o7 LpERdT)

=4, 71% R&DFA7Y B Aoz shgso] 49 1y 250 a3t
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| RIS | WY 712AT Y] B
AT YR FHE710) HIATER 57

H1E I

Aol A vrERdTE AT AR = ]94% ]—‘/]Ei, dEe de BAFA
£ A AHARCOH e SR eE ALK
BAEA T HAloA An|Apell Al WAskE WL An[ARE Yo
(consumer surplus)® B74eE 12 AR} Al P sl= T2 AR} 9o
(producer surplus) 52 F-717kA1 €] #5dol A 7t ofof gt} &= oh
& AnlAbeh AR R FsehA RS ojE Aol =7F AA ¢
WA A=l A Hbe 5 vk(Rhs sty s 7] 89 7, 2006a).
ATNEARR O] Ho 2 Admb e EE op e} FAd TR ALY
L FAArR] wet g 4 Qlvh Adels FATTE AL THAE
A SR8kl A 0w AFEo] k. 7S SA-s] fA% A
P2 7HAEES] AL anRkel AabAp ol setutel] whel =7
T 7R R g AT SRR AR Y] A 1S A 4Rl
I A B oR RS 5 3

i g [P B i M e b e /‘}"*«1 Hgell A 1efa A

E
r1r
2
mvsa u
l
=y
M
e
K
)
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o g Bol, BATIETIe) o O Q) AR WA 2ol Aol

e o5 Ropl A AR et AR 4

RAH7E AR oA FYANE] AGlS] MO B & 9]
A, FATIE7) ARle] SEel] e AZS Au FHoE s

H, ol AHer jla HRlES Abeale =7]al 7] aeke] el s

o
it
X
ox
2

o #ejo
S, % RS A AR FEE] 4 nE U weEe A
o WEE LA S BT A% @3 AES) BAL A NP

S Abgle] AT FARE B8 TS

B AT T oA MRS ATUeR Atk 1ol ft et
2tk A, A1EAel s Ee Behagel mEnE o g v ofF
3] ofel g0, o 52 AEstleta S Akgle] S wle] ob4) vlv)s)
of fLahs F oItk 4, Al Swel

Agure FAste]l AAY BHS B AAYe] TR FIA =
Wel fel FHe 2 out g 5 Ark mekd A WA W 347
oA R A4l Bele Tk A T oulAl WFel Sash: A

o
A
e
pasy
o
o

2. Mo FF¥o| A : XIS2JAIY

AuHA QL Al THA= Alge] AdE S 7HA ol FEE A=Y
71wl ZFAu sl ej o] o] Golsith Al AL 3= Aste
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BNFE Ay =g ASE WHE
CEEEETRES s .
l 2 =M= EX Sl
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of TAFgE ghs AFAle] WTPRE 8hél= 143 ¥ ef(anchoring bias)®] <+
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-4 B R (dichotomous  choice or take-it or leave-it or referendum
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CVMZ o]&ste] Hols AsiA FAet7] s 7HAIANA &
HAEC] AAR 215 sk AR A = == afjof Fr
2L AP AN sk 73 (intangible) o] & 71 Ajo] 4] k. whebA §

S5l B dES A7 olald & RS FRA AZEe A

K

]_
Xﬂi‘rﬂ 2= AR
Aste] Ffoll= FAdS

£% APTEE

22pe] FAl(free rider’s problem)Z HHZ]

g 5
SARBIOR BTk SEAE 2228 A A
%

—1n

mzi

AE A ¢ EE aga Aol Wel +4 TJroﬂ &

BEE A2

s
)
rlr
po
o



131

3

=

=

Z19] HIAIFZHA|

e
=

stazl Bl A3} ALolol xfo]

S

3} o AT QR T}
#| 8}

AT Aol mieg

S

(# 5-5 AUZ|2 €4 J[E2t CVMZL}

B A AA 3o A= T

Hog HE 7]

1

R

7145}

o <)
g g
%0 %0 %0 IS IS)
Kr KIr Kr S S
ﬂ v | om | ow 10 160
%0 ! g ! K K
R o [ m o s
K K o< oF o
Kl K Kl iy iy
<| <|
a il
or ol
ol ol
o o
= 04 03
< o | K —
m_.oﬁg)wx_ﬁmx_ew oK K
o o on o O] ™ i
Y Moz | o W e
M_/mm 7mM7mﬁﬁ 5 © [
Sl W m o |m B ok al
Oo B S| BK ROIBR &1 gy & G
(] Kl RN = o o
N N
3 il

-

0 I+

LA

M. R | m | E
Sla | ™| 2 ol X0
= Hﬂ q_. aﬂ [=]
ol B Ty o1
= _.__mm T T oF

K olo

R

3. CVM HEZANIM Folgt &

CVM d-ellA AAA7} 4

7}

oo

W= Aotk At 9

a

2!

[

a7k Ak

5

o] o

!

B

1
L

7oA

B/

oo

oo

o

2tk CVM

i
o

ol



132 7|27 FXO] ZHA mhagat 24

e
Y
o,

%

451} 53] Arrow et al(1993) CVM AE2Abo) 4] 118h2A}
U S A2AE obd A AR AHgslo drka Azsta gk =
1=
u

J
o gRAre] WahHEE Bol ool 2EH sh7ol tha) A

Ul

P A A WY FA S8, B AFlM CVME A

89 AFH ATERE (17 5410 KoFslo] itk 7 wAME wh
AR =5 s

(O3 5-4] = 70N CVM BT B

CH&In et

AE JE TR DUHUET LXTEET| Ha

ALRS || BEIDII BeN, D0HX| AUIPIE] o)
R, LAXIISTIO 00| 5 7| i Tt IAIAIFIT AO NUE HOIME 20
o Solgt HISTIR0| HRHS Ay

YT AT SO DS 21A O R 22, HAIE Ao e HE
=y S& alBoIHA, gEMuE RSO T TIEoAE S0l JIE-2E 8% 10

M =7t IS D172 S ASHE OiH, Al ZALE B @2 HillE9EH 5002 FH
5,0002IIXI & 1004 HASHS AISH.

SiE A 2008 98 E=FH 108 SSIHA 2 N2 MEXI9Y 5000 a ARE, 83
“Tien ZATI B0 A P AL BE ZARS0 EEB ST R T
AR e maE A

EEEHH ZAESE 22 H2E WEO WEH2 B) Y #MF
£

HEMZ UHORI BT WTP
BM = FEOI 0IF DM UXI SHI0ET] AL HYSE AEY.

g




H5Z 78 712H T MYHOl mhEERt - AMD SYA THEETI9) HIANEIIR] £ 133

1. CHYZHS &Y

WAL AFEALE 57] 18 A BARA A sie) olo] Y@ =0
WAL Aok Bk WIPY B 888 5] Qo) AEx
A% Al Aurd AR wEe] vk WA SRRl A BAAAET]

Ao el ARSI veow
PATET] FE YATEETIIE o] TR WH, S50 AE 5
= AABY Fol olgu I gl Ao WiE AR e Bl
-
=

Aol F 37171

A= %

2 2odah mALsloF ahm, Al
Q) AR ofge] Aol Aol et ALY sl @) ¥

3 ToUA YA
A AAH LR 1009 7 eolE BT é}z, ol b gl] el
A a3} of
debe A2 AaasY, ohee A Heleh Arel o, ), A

i)
i
=
iR
>
i
i)
2
2
i

ich
offt

1o,
N
P

B
o
r-{u:
9
-H
ru\m

dow 206 Aelel D0 S Ao
o] mzaglo] A7) olde @A AEE S 2fel FAAE



7]

e
=

=S
1FE2E P

¥ o

MES =
2917 SR ZAH HIED £
3lo
Foln, o] Akgjel Ald

134

—_
~ A I
B B MW Ea S .
éﬂxﬂﬂﬁlﬂgﬂﬂ }
PEIITERLET o r o
X e N E Ko AF o
_ =y i e o oy | o BB R Bl
N ) = Jﬂpl JyooF =2 —~ o
ol 3T T X o ™ T+ o
s R | A Py e oy do o o Rl
5 %ﬂﬂm}sﬂo%} 3 X
9o oF Lo B — X < so B 9O ~
ol w B X N Hﬁ _nmw < X e, s o W
ﬁo_;ﬁcmm%aﬂigﬁ EHR B
‘;L e ol MO_I X0 Zrh n_Al.._ W_.m 5 % = roT o e U__m
s ! —
ﬂ%ﬂ@kﬂn%Ud%ﬂﬂ.@MiE
N ) R = <~ T x [a W S S
BL e %%%ﬂxTﬂm@ﬂEﬂ
X iy A= w =S do
Loy 4 N i G =
WME N WE Lf ;OE w:A_.U ..;1_ ,Iv_Al £l ﬂﬁ VL Mt.”c oﬁo iy —_
© R i) By wm 2o T oo
R gy T W O OR o= o —
< —_ A ol 0 X X4 oo 6N s ~N
r J T o v ol - ol — = o %R o) Ar
T R N g oM ® i}?1%ﬂ
Moo= o — - o= v L0 o
= or T o O o oy g D C~s
Y ol %O U Mo o} A
e 2 w W x ©om o oy Mo
e bo BT t &N p 2w E o?
ATj;:Q__b_zéfij_ o
En_ H_Td X LC OM Noor o H;e Zxﬁ — oyl
i o~ W ON Lo S o W g o x ok O
= N oo R — S [SE: - o X
_t#ﬂﬂﬁ,#m%%Cﬁ%&@ﬂ%
[l " Ko Mo T do P o o OE e
o5 ol Hoor Py ol o R © = —_ %ﬂ
fze) ms ™ N - T B N Poo] WMo
s & o= %ﬂroﬂ%ﬁ%}
B R ° o &= B o -
X! OL = o ) .HT_ o ‘_&.L = HuJ _.E A.._ o
oo o= o 1& oo
K <

sk A .

o



H5E WE 7|2 AHel miggdt - AL LEAF 715719 HIAIZTIR|

<E 5-6> A=EX0M

=3

SIE HAfSIR

HI

135

kl
k=)
int
>
0Q
0z
>
N
1p
N
i
ofm
:Cg

@ (ExHE 7]
HIlz 2
oHx 5

o @

Science, Nature2}
el 259 27

= T

)

o

oo
kJ
Q_I\l >

ol
B

n
rlo

> b HNLTE Xop o

o 1R N
2o rjo o
10
=
H1

n
_O'h
it}
T
Il

I

4 L
on A

i
o
i
°
&

2HS04,

>
o
ol
B>

=M, of
28 X|=5t
AHEO| O

(o) =
MHEH

QA
1oEzt

0
i3
r

%

e
1o
o

> o Mo
N

i
Pal
02
0x
Pal
N
I
N}

o

P o> 0z
Tl
d

— 1k

Xo
i
2

A
=

ol rir
H1

il
Hu

a
inl
rir
>
=
mjo
k1
it
o

o
ol

ofk
A=)
Al
g

>
[nt
2 :10
o b K

st
T oL

W
X
m

I
o
Am
o

o
g
£

o
)

o2
S
r N
)
ol
e
Sh



7|z BXe] A mEadt 24

136

o

il
)

gl
JJJ

o

AF-st st

tod

T A Eo)abelo] o)A

3

oz

o] uf o ds=

=

Q9] A Fejapelnch

317]

g7 e

KR
(s}

A= oAb Y O 2 A

RRIES

e
R

H

] A BojA7} whAE s Ado] A oma] Sukte] Ak 8

o, H|

ol

o] ek} % o

=
=
o= ]
=z

9

= AT

A Fe)= uh

=
=

e, <t

=
=

o] 300] A7 7T

Al

[e]
=

[23 5-5]0l A= o] Ut

1
L

A 244 AR



M5 7HE 712HT MHSl mhEERt ¢ AMD SYA THEETI9) HINEIIR] £ 137

[O28 5-5] 4EX| HGEAt

CHaiTnet LT 2HTIEET] ALAE Hootd
MH OI0 tHer BHA W F3HE AT

XZ= HIAIE Moot st HHE JIXHA 012 HEE 2R XS0l
L LILEXIH HigtE wX| B JEsEE MEtH| i LSHS A

TIROIA AAEOIM 2H THE0] MOl=E MEHFHUSI FAOIEM, S0IEH
OlAM E0] MEEIM HInH £l=3 2REM

o H SEHE S0 LIS 2A
" 5 REOl= N0l HIEEOIEE ARMEY HEH AE

+

HAISH FEY FaE B2 U AMEAN FUHE 2 HE HAISHE MO
Al 1 0IE SEXNH FEAZ HIB

3]

MY fF0 SHO HIES 0goi0 S HE, Mo HE, g B =
OtLHE MEBHCE E':.:_fU}IlIf Ot THEl} SEOH HIZES HEJt o
= XI B40t HIZCQ B0 AT = OHXID LYY HEHEE M

woxym MEOZSEH HHE HEE HE22 820 HUE HEH =X 0
Soa LHer o JHX] A3 OtEcd HIg-H E“OII ER WY WAg)
= SE2 AN 0 ST MBZEHH Hx-& SZM T8

4. HAIZY A

Z9) FE9E 08-S ddo R Akl AEEALE sk A4
S 24 o)& Fate] =E:d AAEe 5009, 1,009, 1,500€
00¢, 3,500, 4,000¢, 45004, 5000€1°] & 107H°lﬂr
AR 107] 2 o® Este] AAEAS 1
itk = F 500Uéﬂ SHARE = 504 107] 1Ee R £ v,

Zyzbo]l 1o &) 10712 FAS wjA st A WA A Al tis)

2,000, 2,500% 3,

‘|“O

=27 g3



138 7|27 FXo ZHA mhagat 24

AA AR Tl o] 2ufel 3l

f14+= 3

TRkl th9

©
[e)

ki3

o}
H

oo

‘zo:l‘lvvlj/]_ﬂ

A Azl o)

e

K

1 Arrow et al.(1993)

==
=0

Bty

R

MIGESK

5|

AxAE okl Ao

CVM AollA] dstzAhg 5

KeN
T

gaEol v
§ohal A%

3]

& oAl A 3
5}

=]
e

5 7HA]

58 st

afof

ol

of o

o| i}

GH
o
Ay

6. E= 44|

SEEERE
171l

S

A7t glom, Mge Q1Fe) /4 7ol At gl

A =
T L

g/doe =

S
=

o

.

iy
o

bo] 2} 1ol o]

sp71 Slal 2 A el QA7 e el

=
=

sample) <

7hle] ohd 7=

L
R

71783

s}
of

g 109 T7kA 2

a, sA A

9, ZAe

A



bt

9

719 HIAFZKA 58 139

e

Faatk e 2570 - A Aol

DRI AL Tt
[e)

-

ZAPAE71ES] (F) A EAM A6l 2=

i 7kl o) o
bol AliF e SR 8%

H5E W 7| =4 Aol ot
[e)

o] /51— 65/(1] o]

) o]

24

L

o)
22

o

K

7hs} Beg EAlolt), 12} doj

1
R

ot
%/

X

—_—

0
R

N
o

25

3

3+
s}

g

s

9]

7

[e]

9] ¢ 79)

A

oL
e}
e

to=z A

An
R

3T

ar

481709990 @
w9

3

8

T

HEA trise 7]

o 400+

}E}O]

o] 100%F o]

0

e
b
B!

ol
o
jont

Fuel (F)EA AR 2

S

AR F

bl

)

SR EE
RERER

=
pLE

atoll A E A

i

.

7]

o

Fiet whebA of# g

°©



140 7|=2HF FXO| ZHA mhagat 24

Aot HEAg 5o AHEHE dE FoATh o R AMIE] A HE
A2 AHgaA ARolA AdEREE A5 itk 2o 7t H 7+

A QJNEFal Bil 71 ARE Tz

].
HEAE 1 A9E FANES 5

55 E¥stste Wdle 24 7 7HA7F dok A

A, WTP @—’F AW Cameron and James(1987)7} #|otst Ao g %3
ek wbHel Hanemann(1984)  &-82xHutility-

difference) H<-H-S Akt McConnell(1990)01] =
e A (duality) o] #AlCl glom o= WS ARgshtf sk e &
AL aFe] EAZE ofet @A Atake] e o] Aol whEbA - 7F

A FolA o= g 7HA FIHE o]&shd "k ARt e Asd
TolME B84 el Bt g o] & Th o, AR olarE

rE

f
N
L
By
iy
rl

oS
M

S
i
ot
i,
M
oL
ofy
=2
>
rot
(L
o
N8
M
=
_0|L
rir
L
e
o,
X
o2
M
12
)
oflt



H5Z HE 712 AYFSl mhaEdt @AM LERE THEST19 HAETIR 5 141

P AR=
=R

rr
o
tlo

(SBDC, single-bounded dichotomous choice) & &3 Ht}
3k W O st ol AA SEAEE(DBDC, double-bounded dichotomous
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u=u(j,m:;S), j= 0.1 G-1

o714, j= (% WARARE o8 gl mE WA T
H) o AUE ovlan] j= 1k MAGAEE o8 4 gl m
AAAETE B S lRe a8 ATl SRR 24
o HIA Al ske) e WakE ME m AREhE b Qo] B3] Bk

& Rro] EAGT webA HEETFE The Lol B3 Psd 3
YRR (G, S)T BE BoASR FEA BE e 2 THEG.

u(j,m;S) = v(j,m;9) + e, (5-2)
HHERET FFE A= FEA 2 e = jol gl 59
J
ZolHA FA3F L E zh=(independently and identically distributed) &
EWEE Hit 0ol 7 JiQle] &8-S Huskeita rhgskat g
A ZF QLS the] 2E v o, Al vA A sle] o] 85 9l S

T HAPASRe] EEEY] fs Ad9E Aed AP sy A

AY9E 770 Aoz 283 A

e
2
=
£
=
£l
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Q‘L
2
>

v(l,m—A4;9)+¢, = v(0,m;S) +e, (5-3)
r=
v(l,m—A4;8)—v(0,m;8) = ¢, — (5-3")
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Ap(A)=0(1, m— A;S) — v(0, m; S)
n=e;—e, 6-37)

S Col'ehn S9E S8 thewt o] HdHL

Pr{&®ol “d"}=Pr{Av(4) =z n}= F, [Av(4)] (5-4)

7| F, () no FARETF(ed, cumulative distribution
09 Wl #5HH, ‘o d SHS
Ap< 02 o B9} AFHEH C2 F7)8 WIPE FEWFREA o]
cdfE Go(A4)Z gojdrt e 4 e tha 2ol b2 xdd F
=3

function)o|t}. “o)"& $HES Ay

\%

facs

Pr{gwo] “o"}=Pr{C= A}=1- G(4) (5-5)

weba 2 (5-4)¢F 4 (5-5)F Hlushd o
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TG WIP(C)E vhae] g Ae coll tef &4, 78 5 st
G (0)=0.5 (5-8)

gkl WTPZF 0%t} SL7]vh Zofof ghrpd, o] wje] etk WIP(C™ )
= okt el AxtEr

ctt= f 00[1 — Go(A)]dA (5-9)
0

FoIX FATFET] Abdell vial i A Sk A HA AT (4,)
< A=DA ofFel tiaf] “ol)” & oy o' SRR “oelal SHe
[e)

o

HAA AN A Felst cohl e ek SR SH

V=114 SgA9 $wo] “o —d”)

V=114 $9A9 $eo] ‘o —olye”)

NY ; o o « ” (5-10)
M =10HA 92 Se] “oly e — o)

V=10 S $who]l ‘ol —ofy Q)

o714 1( - )& <lr)Ao)E &< (indicator function)®4 &35 ¢kl =4
o] TEEH 19] e FHola wEEA] o 09 3he 2t dFE 5o,
Ve A SRy Sol] “dl-of”o]d Jo]a ol 09] 7hS FH 3
olAl EEINIE k= SR vEY FES AT AS iwA S

g7 $YAE Fete] e o] RI-EISE PAT 5 Ak
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N
InZ= Y[ In1— G (A + [ In[G(A])— G.(4,)] (5-11)
U+ MG (A4) - GoAH]+ M InG (AL

SAR el wet, F (- )& 2A2=E(logistic) cdf® AR s}5kaL o]
e A=a—0bA9 AP WTPY cdfe o9 =S FHshA ok

Go(A)= [1+expla—bA4)] ! (5-12)

oAl 4 (5-12)% ol&aliL A (), (8), @] Aste] WTPe] %7t 7k}
FUGE bt 2ol T 5 Atk A (-1 QA oulel el Bk
o] 4] (5-14) o Fio] Atk ZHolA vl B ghtruncated

mean)©] Ht}

\<

ct=c"=a/b (5-13)

CT =(1/b)In[1+expl(a)] (5-14)

5. 2mpo[3 =23

A7 E WTP 28-S S8 T3 =29 dukael WTP 23
sl A atsitt. olxle FEATIET] Aol =k WTPS] g2 el ojal
AES = a7k vk Ab FAAETE At SISO A ulg- Ak
Agtolw, FPA7HE7] Abd ] AldlS fla] ERlo] AHE dHFE =4 o
TATEES A& Zlol tiE] Ao oAks 7ML A= AlgEe] 4
A 9& otk weba] o]H gt Aol Hgo] 7Hedt BEe| o] HQ
shH, o] Be] FojE ool 3 2tu g R - JEF HAFA L HHs}
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A AEAE BoliE ARk XFH Atk F <HE 57> AAFH]
Aol AA T A thet F e HFoA] “ol ol 3 S
At A= Al29] HiES aFsith o] Hitel tia] “A =T oAt Art 1
SHIT Feo] WIPE 71, “A =T A7t 3 gEethd e

2

g 714 ol

<E 5-7> WTP 29 588 28

A9. A 7519 7i7t= YYAIIET| AIYE Qs &F 10'—.37.) e I & +—.A1I
£ Sl (HAI=] ( =

(1) ATk = [A102=2 JHHAIR]  (2) QiEF = [ATZ JHYAI2]

A10. JZCHH 5te 7He FERIIET| MRS 2la &% 1097 o 7t & 45
NE Salf [28] 7+#] ( JRE FIECR K&t QA U2y
L|77|-.

(1) AUt = [A132Z THIAI2] (2) giCt = [A1322 JHIAR]

A1, JZCHA 5te 7He FERIIET| MRS 2la &% 1097 o i+ & &5
NE Sall [1/2d8 7H] ( JRE FIECE XS5t oAt
UL 72
(1) Act = [A1322 THAAI2] (2) eitt = [A122 JHNAI2]

A12. JZCHH A8te 7t © 1% K& QAL &L 2
(1) XIE& QAL ACt
(2) XE& QAL glct

APAARL o T, A 500 7HRS] 47.4%°) sidshe 237 T
2 ol wisl #AE2JAbt A8 glvhs oS w3l ol2ld
e WTPC‘ﬂ gk Aulo] AgollA &3] #AZFETHYoo et al, 2001a,
2001b). G4 WTPe 4dA7FE7] Abgle] 7he] 4o A3 7]osHA]
FotAY & 7H7F SRR ARl ehdE] FaEAlE ) vhgat 2
& AS5AoF stell A o] AHAF B85 ist Al BA 2] El (comer solution) =
=2 g JdornE AAA g9 FFeich
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>
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max

7 [U(y,Z:h) | y+Z < m] (5-15)
o714, U(- )= E&TF, y© FEA7EEY] Agdel digk WTP, Z+
= MAEAS vehdl= HE, me A5 |tk

g g 7H WTIP #At=9] 45 fl8iA= t5e] 7HrEse] At
74E7] Abdel diall sl A= oAt gl ARES e afolt it
TAl A, WTPS] ¥+ 9] & 2t S9A 159 4o WIPE
Zhe 9 Aw o R FEEHE Aotk BAAY 24 Tl AHEE F UE
WTPS Higts T8t7] fl8iAs WTPL X5 Fajof sta, WP
wojof g} whef 09
FE

HepA vk S

EE O AF,

>

RES Fob7] AsAE old@ Ho] weAl e
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WIP S5 FAlshal 242 2o A4 o2 2

Fo) ghat A A A9 el GolAR Helu FEE o
F3to] LA A%, WIP A=} o] G| gt ol g 7 7ha

N

T e AAE] F9-ole A 3Kspecification)ol] 1A ofelgo] &

¢
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D)

olzglgk 09 WIP A2 Hslr] & da o8¥E =3
Kristrdom(1997)°] #|¢kat ~ylo]l= 2 & (spike model)o]t}. 2 d]
A EPLE o2 GdAGA Azl stEof NEE ] o]FAA Absel 5t
A8 24S doF st E3] Yoo and Kwak(2002)2 o)A A&l

g 2ol wH L Ak, T f84H0] YBH o] AFATolA
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g
o

i
i

=

de] Ag5a ok weks 2 drelldE o] mEE o]gstaunt gk
el sl B@skstAet 4 (5-10)9] PHA el 3l

T “oly ool Qe SH 09 WIPSH & WA AAFH(AL) R} 2}
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2X|2H(logistic) 2 7FEsle] Aol RES FASHA HAg

WTPE F4& F At 2dto]la Byof| QoA 0= (a,b) D W WTP2
FAREIFE 2 G177 o] AFejHrh

[1+expla—bA4)]" " ifd> 0
GolA4:0) = [1+exp(a)]™! ifA=0 6-17)
0 ifA<0

o] magof W3l 2193 (log-likelihood function)= a3 2t}

1-G(AT;9)]
InL=S'1nl 17 +ITV[G (AT 0)) =G (A ;)]
! Zﬁ“{ ‘ 1[G (A ;0)— G o(A50)]
+ 1[G (A% 9)) = G (0; 9]+ I In[G (0; ©)]}
(5-18)

o] ] 23}o]3E= 1/In[l+ expla)] & AolEH Fiojr o] WIPE Zt

= guAe MEL ik 9U B WIPE 0hgat 2ol F4un
WTP= (1/b)ln[1+exp(a)] (5-19)

x.||5alt=;l AlI=E M 71]]_'.

2o = =

1. HIZEE0 Chist EA Z}

A dAFatgzel, MERA A SRAES SPpIgeR BYAN)
Sl8l, FYA7HE715 Bastel 4] WP AR ATk ool HiE 2

A3k < 580 ackrlef gtk
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AR U8 T & ALt At A
TSHM= Of HEXS 27| OO YEAINE | oy 91 409 500
7] 52 YXIHETI0| thsh §0f & Ho| A&
e WEE(%)| 18.2 81.8 100.0
TSN E SRS S22 AAMEIIE Of | o 4 79 421 500
8501 Xjelol 22 HE, F9 NH|E mof %]
= dASale 50| A7 AUrt= A S 21
o &LIT WEE(%)| 15.8 84.2 100.0
AsME DSstn £= OEtnoM 2gEe | B F 304 196 500
B2 =o| AsH? HES(%)| 60.8 39.2 100.0
HsPAME o] H2XE &7| o|™of| AFA0 & | ¥ 2 19 481 500
RS0 AR QATHE AE 23 U
SU? HES(%)| 3.8 96.2 100.0

N
)
AP
N
Jloi
rlo
o
D)
AN
N
Ip
N
il
o
oo
ol
ol

N
X
o
e
i
l_;]
¥,
v
rlr
>
>
i
tlo
2,
H
32,
32
v
rlr
oo
o
N
Lo,
w
X
X
2

P77

sgehis 19w el 2 glrka Sesisich
2. XI=

WTP AZol tieh §e] BEes <& 59> AAFHo] girh 2vte]a
T RS SHAFE oo, ooyl foh e,
o ook, "ol ol -ofere] S7HE FEelalth Al

47.4%6 SNFIE 237 AT PATET) AL A3 T 19E AR



H5Z 7HE 712 AYFSl mhaEdt @AM YR THEST19 HAETIR] 5 1561

<{# 5-9> WTP SE<9 2%

SEHRYE SHA

R HA E237) ‘oL ‘o=

HA=H “of—of” | “of-oie” | “of=2-0]" | -ojH2 -ofHe

-of” -ofHe”
500 50 14 18 5 1 12
1,000 49 10 13 7 4 15
1,500& 49 1 7 11 8 22
2,000 52 0 12 9 8 23
2,500 50 1 10 9 9 21
3,000 50 4 3 7 7 29
3,500 52 1 7 8 9 27
4,000 48 0 0 5 17 26
4,500 49 2 3 2 12 30
5,000 51 3 0 2 14 32
Al 500 36 73 65 89 237

T HE HMAISH2 B HM HAISAH0| chet SEO| “of"o|H A HM FAISAQ 26fo[H, O}
Le7olH 3 i HAlZA4e ZEto|Ct.

3y

BoaT B oWAE SHAEe WIPZ 0olni o2 wes +
S Aol sy ol 7 di] BLEE= Hdo] Adlo]a B3
HH, & oﬂ?-oﬂﬁ WTP7} 0914 o535 & < o

A g3} .

b

ol
oo n& %0

to i

=

.

> o

L

2
O et
i

N

Hd

ol

)

2

and E1\1
¥ o
ne

il
4
A

A

ol K

mlo
i

3. CIdAA WTP 2&e| 3 Zn

3 BES ol g3 HURA RIS F4T F Ak TE oF
A Bge daA wPol ua) Bel 2w Sojubzd] s 2
o 27| FHAHE FolA mrk v A Bl Fold % ek A
o o337 1R ol §7k5 S Ak A% Apdolt
% A 28 ool olFAA nEe A8 W, Aed Aue §
A4 B8 FR0) Ak SiekE o= Ao Welg 2T AR 7



7|z BXe] A mEadt 24

152

ol

|

o,

= =

= =

A 3t ASA S77F 7] wiEelt)

Cameron and Quiggin(1994)& o]=

J
file)

oF

ojy

jze)

)

oW

Ay

o

3}
=

3ok

47} v

S A7)

=

J

73

-

[}

WAl el el “ohue eha g

74 7}

7 “of"glal ARl

Al =

?l_

KB
o

3)

gk Al o

o
v =2

)

&

=

H

ol

LAl 1A “el eehal ARl

=
<]

A7k AR A

of thal &

A

)

—~
o

el
AR

™

i

A

CHA] " A,

fl, ‘&
(5-20)

I3

3} Zro] Wald-& Al %

54 frelws A7) 9

Fell A

tel 2 (5-18)9]

7hd

©

)=

-

[¢)

2

Z
7

o]

1

AEAE W

R

#4=(rank) o]t}

=

o

(5-12)
714

>

(McFadden, 1994; Carson et al., 1999; Bateman et al., 2000). w&}4 31 ¥
Al

R o



M5 7HE 712HT MHSl mhEERt ¢ AMD SYA THEETI9) HIANEIIR] £ 153

<E 5-10> HUYA 2mo|3 =9l =&

H o4 s E=nl
_ 0.0869

AL SE
eTe (0.97)
Az (155005
0.4783
Amto| A (spike) (01.33) #
HE I £ 500
ZI12%(Log—-likelihood) —408.71
Wald SHZ: 207.91
(p—value) (0.000)

% HAIZUS BOl4 1,008 EH9I0) 24 OIBSIRICE Wald 7S FFE/0(0F & 240 ol
2E 0 0l2Hs JHY BOIA A ZHoIck SR Offel BE okl U RAHE t-FolT. #
£ RO4E 1%0IM SAHOE Kol LiEHAC
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T gEo] stoldS AL o] A2 AE2APE Adlz FREASS

ojujgitt, ob&e] BE FAATTE FolE 1%00A EAA R folsitt

3 ~ubol A Fol5E 1%014 BAIH SR fo)3hH 0478302 4
HAtk 500 7Ht FolA Pe] WIPE uhel 7k §7) 2370|282 9
WTPE ¥13l %% 18 474%(=237/500)9F theF FA1eHS & 4= it ujat
A AvtolAk HAHEA FAHE Ak

Ho

4. tluFy 2ol 274t =k WTP2| =3 Zi}

2yfo)la Bgo] FAH AR} 4 (5-19)F o] &5t ek Far gk WTP2)

BAINE <G 5-11>00 A E o] Ak gk WIPe € 7}?% 1,171¢)
2 AXE R o, debH (delta method)S 283510 49 o] Fholl i3k

F=Q = 9340)th Wb t-3h 12547 ARte ez 349 Hit WIP
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T B FHEY
Fd WTP(HE 7t7E) 1171
- BERA 93.4
- = 12.54#
- 95% M7z [1,035.0 — 1,341.1]
- 99% M=zt [1,008.9 — 1,379.5]
# do WTPSl EERXAHE YEIH (delta method) & 083101 AlA=|ACt. Ed WIPS| ME|7zk2
Krinsky and Robb(1986)01 A& EHIQE ZoldE 7I"S 0|83t0] A ttete MEZFES
24$E 5,0002 2 512Ut #5 |ALTE 1%014M SAX2Z Fo|gs LIEKHCE

Robb(1986)°] Aral R4F B E A E #(parametric bootstrap) 7]H ¢l &
HZZ AlEdold 7S A&ttt ZHZE A& 7He] A8 A
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5. 0|54 =&5je| Hiw

Absitt, aRA| gt itgk WIPE 1,068 02 @47
AAT 117197 1139 A% zpol7} v} = o| 24 A n¥e] 4

. 2
o Atk mekd ATt Algle] Ml FPshs o glold B
+

(B 5-12> O|334dA 2mo|3 =Fol FFZH1

CR 2323
. 0.0589
AFASE
o9+e (0.66)
-0.6832
A2
A= (—21.24)#
0.4853
Amlo| 3 (spik
t0l2(spike) (21.75)#
BE 7174 500
232 %(Log-likelihood) —688.44
Wald S#2k: 488.25
(p—value) (0.000)
Ho WTP(oHE 71919) 1,058
- BE2%} 70.5
- =% 15.00#
- 95% A7 [946.5 — 1,181.5]
- 99% AE 7 [928.8 — 1,210.9]

# HAISH2 HolY 1,000 219 24 0|83t Wald SA2 FHE0j0oF & 249| 4io|
25 00l2ks 7k Stoll M AlkEl ZioICE FFA| ool S okl A= A= t—gLolch BT
WTPS| EFE2xt= YEMH(delta method)E OISt AMEUCE. BT WTPS MNE|F7H2
Krinsky and Robb(1986)01 MAIE 2HZZ ZoAH 7|HES 0|85t AHists MEZFES
Sl&E= 500082 SIUCE #= RATE 1%0M SAXSE FATS HEHHCL
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<E 5-14> 2005 H= FFXYRX|HAHQ Mo+ K IHAFE RIZEAHXE

_ MIcHE H7H’08~'17

ey R e JpAS e i ol
R T ?;ﬂ,,%f AHTE | oo | (@ #, 2008

(2 Dhed) gu712)

AMESHA 3,309,890 101,666,788 30.7 1,0385.0 4111
A A 1,186,378 31,664,855 26.7 899.4 128.0
29 A 814,585 21,450,890 26.3 887.3 86.7
QIMAAA 823,023 21,981,590 26.7 900.0 88.9
AN 460,090 11,964,630 26.0 876.3 48.4
A 478,865 12,390,622 25.9 871.9 50.1
SMFHA| 339,095 9,038,685 26.7 898.2 36.5
A= 3,329,177 89,732,872 27.0 908.2 362.8
UAE 520,628 11,555,156 22.2 747.9 46.7
SHERE 505,203 11,104,494 22.0 740.6 449
SHHT 659,871 14,514,963 22.0 741.2 58.7
MEEE 619,958 13,948,630 22.5 758.1 56.4
MEtHE 666,319 13,724,284 20.6 694.0 55.5
8L 938,840 20,788,888 22.1 746.1 84.1
BT 1,056,007 25,241,958 23.9 805.4 102.1
HFEE 179,199 4,126,548 23.0 775.9 16.7
M= A | 15,887,128 414,895,853 - - 1,677.6
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ob&e] FAATHERT] AFF el AAA Wels B4 Aybe <G 515>
A = o] Ak FAATEET] ARY el BAIA el 2008 &
oz 5 10d Fet A3 1,677.69 ol Dbt =T ol A 2008
9 108 @A T FAAEe] H2F Al ARSekaL gl @189 55%E ©]
Gsto] &5 103 WA s= FAA Ao 2008 7= AVHAE Tl
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S01712) (= 2)
1041
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CE 6-1> 2006, 2007 7|27 =Xt A3} #g

A1t =0} 2006 2007
MIES 7,482 15,876
=2 £(7) S5 5,635 14,675
o VI 2,788 5,311
SCl =2 ot ES 0.47 0.85
JHERE T (o S8 0.34 0.76
i 0.08 0.14
VES 629 1,469
== 27 sg 1226 4126
=5 == 7HH?" 2,162 4,752
== ) ES 0.04 0.08
Jaleod Jhets (f 28 0.07 0.21
VI 0.06 0.12
MIES 2,024 3,893
ot 2) sz 18,713 17.528
Jlaz VI 47,537 87,756
Soi (ot 2) IES 0.13 0.21
JHERE g (o S8 1 0.9
i 1.32 2.26

(B 6-2> XAHAK0| I7iHe S2L44dol nj& oest

(2244 BEY)

30y
0 3 5 10
pooled estimation 0.567815 0.553273 0.531648 0.465949
fixed effect 1.227869 1.308939 1.321737 1.304245
random effect 1.175179 1.241466 1.248772 1.228463
ol ol Fo] 34 Trlue] Fo A vNE 7| 2AT A4
250 hiFast BAeIA A42me SCI =R4nE o A9
th 71297k AA AR AN2EE SANA BAYGE AnAT)E
e BT Rl FEAR 71 2AT7 A ow Sheie) E1
FHE AEES Witk Aol ARtste], Sh=was 283 AAl HA9
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{E 6-3> R&D FxHflow) L A50| MACH] SAMAMO O/F oTgE
84 | d% | SN | & | HEE | 35 | 714 | VIE
M| A | MY | AN e MY A | MY
Log(S8R&D flow) . : . . 0.08 . 0.18
Log(ZI=R&D flow) . : : : . . 0.13
Log(7|=R&D stock) | 17.82 . . 1.14 . 0.23
Log(SER&D stock) . 0.21
Log
- 1.26 . . 1.37 | 1.42
(ZF 7= R&D stock)
Log
2.92 1.29
(ZFd S8& R&D stock)

3t 2
AR, 712 AT RRDFAH low) 7t %224 o] ol a8 v
Rgo £ 7)) (Machinery), THH o2t 7

]
ZHFEAES Aom vehutth @94 Algke] 01391 AL <3t 7]
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% R&D FAE 1% 58d| 71 AA M F 84484 0] 0.13% S7Heh=
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=419 (basic_metals)# 1311, S22 22 vhepyith
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oS ongth [1§ F-52-1]01A &8&7]= A9 ofeel Xt 9l
th ol 7|Z27]=e] AEE0] =55 ovlsh, w}a}/\ﬂ 71 Z271%¢] 7FA17F
w=oha daet 2A7F 2 vk 2y <E F52-3>014 Hele nie)
o] TRk FAMEY 1 2ol wmlstH, o= F AT digh
logrank test Z2¥}o] wkd ¥ a1 ¢Jt} logrank testoll A 7S 0.38= F-2] 3

FAERAY BI P ARAPEE A2 %

Yx&tar glort 1 xpolE =AA] &tk logrank testoll Al 27k 0.830.%
s fFofshA &
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(08 §52-1] 7|=7|s2t S87(s9 &3

Kaplan-Meier survival estimates, by applied

analysis time

10

applied =0

applied =

1]

(B §52-3> 37Ht FEEA)

chat4

Stat

95% A2 Tzt

N
P

781

8.75

8.50

9.08

0lo
oo

2,863

8.33

8.25

8.50

ra
)

3,644

8.42

8.33

8.50

(A8 F52-2] 7|=7|&1 S87I&9 4ES

HOI1H)

Kaplan-Meier survival estimates, by applied group

analysis time

10

applied = 0/group =1

applied = 1/group = 1
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(A8 F52-4] 7|1x7|gd 887122 YEIM(HE)

Kaplan-Meier survival estimates, by applied group

o

(S

wn

l\__

o

o

o

o

[Te]

C\!_

o

o

(S

o T T T T

0 5 10 15
analysis time
applied = 0/group =4 applied = 1/group = 4
(B F82-4> S7hf FE(HE)
tas XA 95% Q= F7t

Y ES 41 7.92 6.75 9.42
S8 128 6.67 6.42 7.00
A 169 6.83 6.58 7.42
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(A8 F52-5] 7Ix7|gd 887122 YEIM(HY)

Kaplan-Meier survival estimates, by applied group

10 15

o

analysis time

applied = 0/group =5 applied = 1/group = 5 |

[79 F-=2-612 27| g s 3 AEa4de vehiar v 9
A71olet 23] ko] oAbl w3k MBS qratide] He Ve ®
A AFARES Zste] FAIAREEH SHE 952 ARl o3 3
AZALE Wholol sk 3|ALE Wit A3

A%l 709 9 o] 491 Z1edeleh, $-§7149] AEFAo] ofefol $)15ha

e
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ol
=2
>
rir
Sy
2
S
>
2
r o
k
i)
>

Qo 7127149 HR7E B Erhn wad Fes 2%n vk ), |
e 287, FOlSEE 00 AHOR )20 $-871%
Fohn @ 5 qlvh <E $525>E 90149 /1% Robd A £

7% ok 1AM S35k 7 B,

(B R82-5) 7|& E0fd USRI+ (E7I1E)

71& =0F HEX|
6,175
1,406
3,232
1,742
842

362

)]

DWW IN| =
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Kaplan-Meier survival estimates, by applied group

(A8 F52-6] 7Ix7|2d 887182 YEJM(AHIIH)

H52-6>

3T
ar

208 7|=¢F £l A mhegd 24
<

1=

4

e WeE 587

el

Al 5k

s
o

T
B
£

5 &

S

=
=

3ol A

b 7RIEm] WMot} 3] 58

d, the

3

5

Qlo] 714¢

)

Frol@ MR 9

Rs

[e]

o

ol

|

%

by,

ko)
pal

Ag e ol

o

i

RS i ]

I



209

=
7=

[HEM Hat

2

A7} 196520 A 7o)
|H2M4Ea

kel

©
o

14 Cox 3]

[

<# 252-6> Cox2 H|HAEZEH

|~ |lo|o | ®
R B e
o|lo|lo|o|o
ﬂm9%986
TS is|@ S|
N[~ | T ||~
Bl |~| ™
Flo | || o | ©
Clgs N |2
o|7|o|o|o
= T
o o |2 | =
= olT o
w ||
m.._mu7u

(B BE2-7> £Q9Y¥ Cox

94719e o=

= lw © | o
™ N~
Q@ ol
o|e ol|—
o [ap)
SlI=1« 8|
©o | % o]
Sl |2]s
o o
o
IS I
N[S]2 S~k
Tlc|9 RN
Sl ! |
< o
Y] o
< o
[ = ISE
Nls|o S| o
g g
| |
N N
<
00
&0

=
=

, 71& w0k 2
o] #e 7FAaL

=

~
or

4

3
T

k)

F ol %)

T 7% o 1% ol A 7

S
=]

1=
=~

o] 717}

2=
=

L 7]

=
=

hud

71& ol

=

R

o

3

5

oltt. =, 71 &oF 10 H]

Q1=



210 7|z £Xol A mhegl 24

(B 552-8> 2Z7[YUS Cox 3|HZ4ZE2t

A z—% 7AE

S8H7on| 0.036 0.60 0.55

e —0.004 —-0.88 0.38
718 20k 2 0.239 3.00 0.00
71 =20k 3 0.095 1.72 0.09
71 20k 4 0.345 5.67 0.00
1€ 20k 5 0.573 6.68 0.00
71 20k 6 0.773 4.62 0.00

2 oM dHdAF} 7 2AFE 5370l 71k Wyt AF
o] Fgrolif, ApA}sto|ifel whel FiETh o] ek o] A
2 olYAnt diA Al B2 1 ¢ vka AJ7ZtEr} Kaplan-Meier®

o] S8ATES 7 2AT e k=l ¥ 7HAI7F A vebdthal

¢

o
iy

Huksl ®okS BojFa Qv 18 logrank testtt Cox 3|74 o) A4 £
oatA] gF2> Aow vehdtt ok tighe] 58 E Fi Y, 87
e 71x71E0] H 2 7IXE RS Qlth o]+ 7| xdTl 53hd
gste] EAS Wkt ez HRE £ ok 2 Fo AEE
Choo(2008b) & ¢13ll T+=4¢ #Ak=e] -5 &8s etl, 5 A A=7t
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[$2 3] 7|XA70] HAILN 53 Pus

H1E HAIEIE]: =45 TIXISIY

HAAEE AR AT B S o A A itk web A5
o

o AR, el gnlg

ek ool gk & shitel ZSE oz, HAEAEE A

=
R E-2ALA(WTP)o| L F=82ALM(WTA)S A SHs= 245 71X =
A (contingent valuation method, CVM)©] It} o]7]A AFE-% = 714
ol A& Ad A A (experimental market) & R A (simulated

1
market)ol 2} %] 7] = s}%rﬂ, Fad 54 Aol AgHolEA, 29
al

erE A E= 9P (direct interview method)S A ¢Hgich.
gy o] & A &7|A= Rtk 1L 2 AL 201de] T Fof|, A

sEstAEA o=l iRt FRe Aol dAe A ™

Davis(1963)7F &80l 213k A3} Aldg 2 BARsto] Aol A el
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o} fratstAl i o 7PAIES e & qdtka T o ¥
FA ] AbFE I} oA o ST} FofshE TS FAekAt CVMES &
22 A, Agste] 7HAE AR S48kl o5 o Yu]E 7RIl <]
7€ 7HA o} vlaste] AR datE Al o

FES ol ti7jedd Ji Aol disf CVME 483t

(<3

o o
oK
2
2
=
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N
L
B
it
>«
Hn
ol
ol
rlr
o
1>
o
>
>

4
the 4ol it SXw CVME A58 Uehjes Suxe oxjet 5
Holl =7 o)FEska ik oleld BolA 2w CVMe] AFHoz Ao
o] ALgE e QA A, AR 5 4G CVME] w7
Aol Hd A B9, 7P, et B A 5o R
olsfaiof gt md MRS )=o) Fron AHEE] B A
Bojapel FrEubgol AEMY BE CVMOME F28 5io] fr}

2. JHEAIEe &

CVMe] A& [ §E3-1]9] 59AE AXA "k WA 1A A
AT TTAE At 2 Al = AE FE Al el desar
A sk W8S AgetA ddstiAs SEAse] oldfshy] fles HARS
T AE A eE Ak 3Pl 20F IS AR Y] 8ol A

g o = ole 7 BelE HAE F RS ATAE Bdd 4

4 }J'
]I
A

=
n



(A8 F53-1] =T JHx5TH 5T

ST A HAEY 4F

v

7IAIS SY W M FMolLt z= T3S
A 4 s ALRI2 By

Ml aHH et

=

w
mv)
)
=2
>
S
>
ofo
il
rr
N
e
}4
ey
rlo
VAN
=
Jz
g
GE
R
V
Lo
N
N,
o
N
N
Nh
3
N
N
%0,

WA, 25 " EH(direct open—ended question) ZF 7ol Al o] dt 3k
T AN A il Hol WTPE 23 Aishe iAo =w Sgxtso] ditol
st 17k ol el @io] do] & AREHA| et

A H(bidding game) S50l ol WTPe =ga wj7b#] 3
O 52 948 SHAbNA AAIshE 2o 8 71 e e=al 7P wol Ab
5 S9AF =7 WIPE # 3|
= A7t =555 ASHE BEe

WTP7} AR = 234 HAo|(starting point bias)e] F#17F itk

T
$53 ek AE2ALL0] 585
L r

9 Qe el AN, ARske
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<HE BE3-1> CVM9 E= HAEY

B2 Wy L &

e 2EY SEAZE HY WTPE HESIES Y82z AEoirt

2{olo] WTPOi| thet RAIEQME HESts HEE =E0ISHH &

1
e N 20| £2SH W2 SX|ECH
SO C12 829 7t7g BRNQ X|E S22 8 AASIEA, 7
- Ciar 2BHO| CHEH X ZNUS THetT= Bict
ooy moy | DIEUS MBE GADLUEN ofRE 22, djome =
sehe == iEste= Bt

A &7F=H(payment card)2 A5FTolu AlgHts FEAH 29 5

o wet SHAES TSt Jt=d] AEFAREE A G FauAsRE o
&5t sk ol o] WRdle AFAEE WEd SAES AT
T AE Aol Ak sARE AEt=e ZYdEE tE FEA Al o
g A El ol Hretarat ah= tida & #eo] glojof st & Abolol
o] A AR W= ARFES Hrkehe e Aol 22 AEUlY

of ARG FhS ARale] WTPE 818l 144 Hel(anchoring bias)e] i

>

ke

k- el W (dichotomous choice or take-it or leave-it or referendum

data method)& o @d3 THE F2H =2 AAletaL SAbEo] o &=
T s digste s b WO R Logit, Probit, Tobit 52 A&7
AEAE T3 WIPE AT S9AE0] twslr] golsha 24 o
ot A AR Aol (interviewer bias)ell o]k ko] A om n|gte] A 2|
oAk MG sFsAe] Auh whde] BASHI WIP oo tigt 4
HE Agete o2 WHEY WIPY digh ARt Aok e 4548
st SRt M-S =Y 7 JomE vEo] gol Stk B3 WTPe|
ol T2 FFE VA= SHAI AAEE e AAshs ofgwol

Atk



75 215
(B 223-2) 2t X2QAY SFY4EO| FEF
T = ZHEAEY Zmd AE7tEH L MElY
HEItsd I/T/M1 I/T I/M I/T/M
7tx 8 AEL Elsd Low Medium Medium High
HME Hel Jt5d No Yes Yes Yes
=39 ofz3 No?2 No?2 No?2 Yes
ROIYUX o F No No No Yes
¥ |=in personal survey, T=telephone survey, M=mail survey
% There are, however, problems with respect to outliers and protest bidders
olgA FEAF TE= FFS ATHOE BAtA UAE, FEATT
e AFTERE AT 0R BABEE 3lo] "asith FEAle] B9ele

oF B %, FlEAA] BAZ WAL 4 AL ALPEE T BA
of e, $HATE Holol vala) FEA] 2ulw A7 5 QL A
wapo] Mo Al G FA GES Ao Ax Lo] das
Fast
< £83-3> AUE|2 44 7|&2 cvMEL
ALz SEAE B 849
_ XI-EEIJ pAZ=3 B% _
o|2=el Fey " ol2d o5) HRE Y2 =3
— TT
X2E| 712 XKL
Azl 3 = SAE mME ' RBE| 7S =R
c->|—|J—|‘ Jﬁ 01'!‘ (é‘,‘&“/‘é’é‘! 2%) EAI_l M= Jo
KB T2 K&
octxtol ol3 = SEAT WME ©F B 7l =R
o|=|'x|'—| 0|°H O“T (7H|E=|”S|‘ 2%—) EAl_l M= 5o
MEsio| o CHE X722 oA ME" &~ il HOUt QM AR RH,
ST | Nz wotsolR| gke M (protest) 0| 2AS
MNEE 4 U0, HOT} oM AR RMH
F2/0|d off HZSHA BHotS0(X| 23 o '
m T SO ETET Ee X BH(protest) 0| S
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1x

& O a4 SRAEe digel Aol AT WA Sl Wy

Fuo] thaf vhA] A2 sel BE dE At aTEn,

4. CVMS| AN

AuoloA] L7t F%d 7hx2S WP &A= AFEslE CVM

7ol el efo] dd A=A = AL otk 7MY T otk AL B
S (validity), = 9*‘4%}-‘?301 Auolofl A gt FeiS AAR A= A

17tel]l #3F Aotk XwE WTPS| B34S 56k el o2 7}
A F2wo] et F2 CVM Ao =58 AL 7Fx| ek HA] -5
37461* AgE o]&sk= W, = AR AW, sl=Y ZHA7IN, AA
71 (revealed preference method) 2] 480 =2
25 FAgth 8 AAHE HdEMNEY,
CVMO EHE 4L 7k AA WTP 33t 274 25% ol o] HeellA
O AthE 220 =2dltkMitchell and Carson, 1989). wekx] CVME] B}
P o= A AFEHANL & 5 ok

oz AN 7IHE A8 = fle 45 daii®= CVM 482
2 4 Sl g vgddS Ao skl o] A tids] o Hrh
AbEol Al HssA] e &3 A E= AP A g CVMe] WTP 5
BA7E Ao FEgrtels Aol el o2 A A7t o] Fel =,
CVMO 2 RE A H&= SHS A s B wsits 485 At

(Loomis, 1990; Bjornstad and Kahn, 1996). CVM Z¥}2] 4 &2 Ajujo]
of 323ty rel AMujo] Aol Hodo FEAom ASIL A& Sl
HGonzalez—Caban and Loomis, 1997). o|Z 4] CVM< L eldA 3y} A&

ol JsE Z4F w3oA AT et Al

3lH Kenneth Arrow, Robert Solow S°o.% A% w=re] National
Oceanic and Atmospheric Administration (NOAA) g2 19934 1€ 11
d HIUME AFEste], ‘CVMe| HIAME7IX S E3hsto] JaE HAow
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e wagA gRA
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53] DC A3 FolAl g Ho Aiewt = 2
(SBDC, single-bounded dichotomous choice) Z&F3H K= 52T
sk ¥ o sk o)A Al A ElE(DBDC, double-bounded dichotomous
choice) A&FFo] AA CVM A4 de] AMgE L 9t} ¢]& DBDC
Ao miy e 7S 48t Zlo] SBDC AE o2t 92 Se
A8 AEY E ¢ &&40]7] wio|tH(Hanemann et al, 1991).
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% (Monte Carlo simulation) 2 2}l EE},E_‘?E DBDC &3
I vk wf Al HA
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A By 22 G5 AA REe ARSHA Seth

2 WTP 28

DBDC-CVM Eg9] 285 F3 dofxl #A5E ZAste] WTP9] thi
#He AT F e 232 A7) Hanemann(1984)0] #|¢tet &84 A w3
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MWTP, =dz/dZ =5,/ 5, 5376)
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Rae, 1989). =AY S o8& 4%, 231F SN ¥ A
7F @Al gietAlste] SES 9 =4 52 4 B wyj=u o R s
Frrgre 2 F449 F stk & SuAtEe o)A (transitivity) S 74 3F

X

W 94k e, @A) skl vas B9 olianst 9 & ok

Ti (pinivm7S) = t [ I/Z(ppZvav‘S)} ‘]“?*%3_14)

4714 p= FARA, 75 1A AFe] SAWE, e 25 ehy
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A AS 02RH S 29 o] Fe the A (23159
7ol Helgi,

ri(py Zym— Cy, 8) — 4 (pgs Zypym, ) = 0 F£3-15)
A7 ¢ BA HAZLAE YeRdLh ¢ & 47] f8 A (F53-15)

=9, obdf 4 (FE3-16)0= & 5 e, o (- )= L5Hl

tHEE 7, ()0 Fgolth

q :m_f {To(piaZiam7S)7pi7ZiaS} ("?‘2‘3716)

ol el K FHAA I A= 7l WPF/} ket P
r,(+) 55 71439 tE dE 9], Mackenzie (1993) 52 F% 4%
AN 55 n 2 ol A (R2317)% o] ASWUFE A AR
LR EErC!

1 =1(Zip;) = B1Zy + B2+ BsZig + ByZiy ++++ B, pi F-53-17)

B

J} 5ol sl SR, $4 7,9 7,7

o] WA SFET
o3 £4 7,9 WA E GEAAL 55,7}

o] SHAIHAES 8,/8,
e}

Anderson and Bettencourt (1993), Mackenzie (1993) 52 &52] H|
a0 MyPgor dAgsivta 7P A9, ()& ol A (FE3-18)%%
ol P H = 7P stk

ri(pp Zim, S) = r(Z,8)+alm—1p,) (F-23-18)

ES ()2 8 ol A5l oEaA Al 7] Skl 4 ($53-16)
g ARsje] Thg A (F83-19)3 Lo] ALEHE B,
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Ari (Apivzin()vS) = T(Z7,5) - T(ZO’S) + aApi (']_?*%3_19)
N (RE319)& FEHUFTF SRl Wateln Aussl dd ek
4 Maolng odel 2AR A4 SAThE der 2y
| apol AAFAE Afpies

BAYelE 4 ($33-17)¢] 00] @ w7}
=

A AR A (FE3-19)2 022 3

o E, obdl A (HF320)S AL
T AUtE SHAFEC] A GE ok Had el diel TEe wivIE o =4
2 ERAAY A7 delA aeln s AAGERREe Qo9 stz
feg 4+ A
(ZvS)i (Z7?S) A L(A 77ZL7Z55)
G IEITES %) 2asm)

w5 sulol sl WAY W5 AT DS, () ol A (25

3-21)3} o] s=gej 2 e = Utk
ri(py Zim, S) = r(Z,8)+ aln(m—p;) (F-23-21)
wak A (H53202 AR ol 4 (FE3 DT AL F ok A

= -1
(F=3-2D9] AEE A (F53-22)% A (F53-189)9 AE A (5

3-19)¢F 2] &5 T ods] |3 Ak

Ar(Ap;, 2, 4,8) =7(2,8) —7(4,8) +aln
m—p,

A } (3232)
A (BE391)S olgdle] ¢2 Taim the A (RE3.93)3 2

Ap;
m—p,

G =lm=py)|1=exp n —ap, ($23-23)

Ar(Ap;, Z,2,5)
{%H




1= y s =Ko x E
[R= S50 7| XU EA HY
(H B2 4-1) s|e27E A|eH 294 U
chel: 2o 2), HIE(%)
ES:E 88917 THigetm 7|E}
- 1,862,302 1,925,636 3,876,492 1,910,115
- (19.5%) (20.1%) (40.5%) (19.9%)
—— 295,536 112,410 108,006 228,341
' (39.7%) (15.1%) (14.5%) (30.7%)
83,362 89,541 201,716 15,630
WS
(21.4%) (22.9%) (51.7%) (4.0%)
S— 134,288 363,845 1,361,491 262,088
(6.3%) (17.1%) (64.2%) (12.4%)
- 597,157 504,914 369,891 136,410
(37.1%) (31.4%) (23.0%) (8.5%)
78,184 154,576 595,785 24,409
bV s ety
(9.2%) (18.1%) (69.8%) (2.9%)
- 75,696 97,899 115,189 14,886
(24.9%) (32.2%) (37.9%) (4.9%)
128,417 241,107 323,341 59,991
ol .4 ], Xt
(17.1%) (32.0%) (42.9%) (8.0%)
A4, 25 ol 45,141 97,962 208,711 21,761
(12.1%) (26.2%) (55.9%) (5.8%)
) 108,968 105,033 505,976 38,576
ox 5t o ’ ’ ’ ’
FRa3M (14.4%) (13.8%) (66.7%) (5.1%)
A} 97,222 91,086 55,823 620,045
(11.3%) (10.5%) (6.5%) (71.7%)
o 218,331 67,263 30,563 487,978
=T (27.2%) (8.4%) (3.8%) (60.7%)
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(E 55 4-2) 6TEFE H7/|LH] 2 U H|F

TH|: (Dt 21) | H|E(%)

7| ZHT 88017 Tt 71E}
A 1,862,302 1,925,636 3,876,492 1,910,115
= (19.5%) (20.1%) (40.5%) (19.9%)
i 153,040 349,937 1,336,139 68,764
(8.0%) (18.3%) (70.0%) (3.6%)
BT 571,993 492,760 378,108 63,449
(38.0%) (32.7%) (25.1%) (4.2%)
NT 158,075 95,367 127,065 38,100
(37.8%) (22.8%) (30.4%) (9.1%)
ST 28,094 86,497 468,874 12,515
(4.7%) (14.5%) (78.7%) (2.1%)
ET 249,498 280,359 515,426 36,412
(23.1%) (25.9%) (47.6%) (3.4%)
oT 5,345 16,430 31,709 8,782
(8.6%) (26.4%) (50.9%) (14.1%)
JlEs 477,926 537,023 988,608 1,194,115
(14.9%) (16.8%) (30.9%) (37.3%)
oz 218,331 67,263 30,563 487,978
= (27.2%) (8.4%) (3.8%) (60.7%)

< BE 4-3> $FAYE AL Y L H[S

TH|: SO (HDERl) | H|E(%)

7|EHT 8847 Ty 7|E}
B 1,862,302 1,925,636 3,876,492 1,910,115
= (19.5%) (20.1%) (40.5%) (19.9%)
203,460 167,864 75,498 98,338

=l P 7N ’ ’ ’ ’
oA (37.3%) (30.8%) (13.8%) (18.0%)
. 711,321 893,598 1,543,057 914,812

HAHTA : : o :
BHATL (17.5%) (22.0%) (38.0%) (22.5%)
cya 813,551 519,776 392,943 471,556
- (37.0%) (23.6%) (17.9%) (21.5%)
7oy 6,697 93,137 491,635 826
= (1.1%) (15.7%) (83.0%) (0.1%)
=719 21,508 94,919 897,078 1,309
o= (2.1%) (9.4%) (88.4%) (0.1%)
P 24,666 10,554 215,510 210,087
T (5.4%) (2.3%) (46.8%) (45.6%)
JlEt 81,099 145,788 260,771 213,187
(11.6%) (20.8%) (37.2%) (30.4%)




(E $2 4-4> XA A7LE| Y U HIE

Hr
J
N
=
w

CHO|: ZOH (WOHRY)  H|Z (%)

e g0l et 7|}
13 1,862,302 1,925,636 3,876,492 1,910,115
. (19.5%) (20.1%) (40.5%) (19.9%)
MEA 586,385 485,790 591,102 352,717
= (29.1%) (24.1%) (29.3%) (17.5%)
oA 391,611 515,643 1,039,852 348,337
= (17.1%) (22.5%) (45.3%) (15.2%)
S 200,263 275,408 619,442 176,148
(15.8%) (21.7%) (48.7%) (13.9%)
_ 684,043 648,795 1,626,096 1,032,913
(17.1%) (16.3%) (40.7%) (25.9%)

(E 28 4-5) J|&2TFIIE ATHLH Y L HIS

CHO|: ZOH (WD} 21) | H|F(%)

e gge7 g7 7|E
3 1,862,302 1,925,636 3,876,492 1,910,115
= (19.5%) (20.1%) (40.5%) (19.9%)
=op| 859,846 556,782 875,972 266,073
= (33.6%) (21.8%) (34.2%) (10.4%)
- 394,848 818,645 1,930,615 88,154
(12.2%) (25.3%) (59.7%) (2.7%)
%) 36,374 157,285 848,879 39,236
- (3.4%) (14.5%) (78.5%) (3.6%)
e 281 573 4,015 2,180
- (4.0%) (8.1%) (57.0%) (30.9%)
J1Et 352,622 325,088 186,448 1,026,494
(18.7%) (17.2%) (9.9%) (54.3%)
o 218,331 67,263 30,563 487,978
=T (27.2%) (8.4%) (3.8%) (60.7%)
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(B RE 4-6> oY STy 3 U bl

ofH

Bl SU(YRH), HIS(%)

7| gojoje | Jlzeln Sgel7 e 7|E}
- 1,862,302 | 1,925,636 | 3,876,492 | 1,910,115
. (19.5%) (20.1%) (40.5%) (19.9%)
ol 159,598 600,535 | 2,187,366 270,723
= (5.0%) (18.7%) (68.0%) (8.4%)
o 1,484,373 | 1,257,838 | 1,658,563 | 1,151,414

71y =&0]
(26.7%) (22.7%) (29.9%) (20.7%)
nigs 218,331 67,263 30,563 487,978
= (27.2%) (8.4%) (3.8%) (60.7%)
sfol 434,828 717,523 | 1,616,170 127,284
(15.0%) (24.8%) (55.8%) (4.4%)
o 1,209,143 | 1,140,850 | 2,229,759 | 1,294,853
CH&t =&0]

(20.6%) (19.4%) (38.0%) (22.0%)
Nz 218,331 67,263 30,563 487,978
= (27.2%) (8.4%) (3.8%) (60.7%)
ol 191,266 366,884 | 1,050,245 83,798
(11.3%) (21.7%) (62.1%) (5.0%)
2Ze/EA = 104 1,452,705 | 1,491,489 | 2,795,684 | 1,338,339
A == (20.5%) (21.1%) (39.5%) (18.9%)
Nz 218,331 67,263 30,563 487,978
= (27.2%) (8.4%) (3.8%) (60.7%)
ol 195,368 231,626 314,455 20,699
(25.6%) (30.4%) (41.3%) (2.7%)
_ 1,448,603 | 1,626,747 | 3,531,474 | 1,401,438

9| == e e DOk S
1= Bl (18.1%) (20.3%) (44.1%) (17.5%)
Nz 218,331 67,263 30,563 487,978
= (27.2%) (8.4%) (3.8%) (60.7%)
ol 72,158 136,433 453,167 104,830
(9.4%) (17.8%) (59.1%) (13.7%)
_ 1,571,813 | 1,721,940 | 3,392,762 | 1,317,307

7|l =Et DO e e o
et =80 (19.6%) (21.5%) (42.4%) (16.5%)
Nz 218,331 67,263 30,563 487,978
= (27.2%) (8.4%) (3.8%) (60.7%)




[22 5] OECD =92 Ho|g

<E 25 5-1> OECD #8239 SC| =274

Hr
J
N
=9
ol

Member

R UK Japan France Canada Italy Australia | Netherdands
Countries
19754 31,912 18,116 20,157 17,419 7,469 7,756 4,898
1976\d 33,269 19,445 21,148 18,279 6,318 8,154 5,197
1977¢ 36,209 23,061 25,659 20,775 9,157 9,462 6,431
19784 37,185 25,291 25,161 20,527 9,564 9,818 6,731
19794 37,912 27,288 26,861 21,022 10,080 10,860 7,421
1980¢ 39,346 30,803 28,460 21,916 11,128 11,236 7,706
19814 42,404 32,801 28,497 21,761 12,727 12,030 8,466
19824 44,252 34,758 30,307 23,635 13,767 11,849 9,480
1983 47,716 36,324 31,122 25,905 14,692 13,119 10,641
1984 50,012 39,897 32,061 27,505 16,028 13,234 11,351
1985 50,943 42,828 34,318 29,219 16,674 13,246 12,110
1986\ 51,826 44,530 35,774 30,394 16,874 13,491 12,654
1987¢ 53,552 48,869 37,291 30,859 17,438 13,520 13,146
19884 52,822 46,553 37,000 31,041 18,357 14,075 13,432
19894 48,967 46,158 34,616 28,228 18,377 13,084 13,053
1990 50,729 48,383 35,172 30,162 19,016 13,737 13,952
19914 51,373 51,450 36,768 31,125 20,791 14,296 14,233
19924 54,335 54,645 39,056 32,674 22,813 15,204 15,332
1993 58,019 58,463 41,803 34,841 25,141 16,819 17,021
1994 60,296 62,572 44,103 35,454 26,800 17,629 17,678
19954 65,814 66,325 48,051 36,902 29,820 19,169 19,168
1996\ 67,273 71,016 49,620 36,952 31,961 19,835 19,868
19974 68,761 74,835 52,294 37,331 34,458 21,209 20,882
19984 71,132 77,503 53,991 36,899 35,907 22,146 21,255
1999 73177 79,677 54,863 38,182 36,618 22,755 21,629
20004 75,842 82,295 54,842 38,975 37,707 23,640 22,146
20014 72,918 81,060 53,994 38,542 38,731 23,640 21,788
2002 74,249 85,352 55,464 40,627 41,043 24,788 23,277
20034 76,738 89,167 56,701 43,576 43,471 26,800 24,477
200444 79,756 80,063 59,297 47,735 47,271 28,875 26,389
20054 83,169 89,138 61,409 51,389 49,919 30,482 28,412
20064 87,119 92,713 64,959 55,114 53,813 33,476 30,025
20074 89,864 88,798 65,785 56,071 57,410 34,764 30,881
cagr 4.82% 7.49% 5.52% 5.46% 9.71% 7.06% 8.73%
sum 1,918,891 1,850,177 1,376,604 1,091,036 851,340 584,198 531,130
max 89,864 92,713 65,785 56,071 57,410 34,764 30,881
min 31,912 18,116 20,157 17,419 6,318 7,756 4,898
sd 16466.06353 | 23490.60185 | 13322.81164 | 10160.11508 14476.81 | 7365.351521 7405.369
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Member

Countries Spain Sweden |Switzerland| Belgium Korea Denmark Austria
19754 1,372 5,863 5,629 3,387 54 3,050 2,067
19764 1,537 5,972 5,536 3,244 49 3,153 1,721
19774 3,381 6,686 7,188 4,371 90 3,866 2,847
19784 3,644 6,980 7,593 4,475 89 3,856 2,969
19794 3,308 7,213 7,881 4,654 142 4,028 3,208
19804 3,886 7,569 8,203 5,094 162 4,163 3,358
19814 4,070 8,255 8,582 5,214 274 4,540 3,410
19824 4,908 9,233 8,774 5,883 340 4,760 3,570
19834 5,744 9,889 9,185 5,869 462 5,050 3,698
19844 6,215 10,301 9,193 6,220 550 5,201 4,011
19854 6,964 11,018 9,671 6,276 695 5,399 4,120
1986 8,049 11,039 9,977 6,423 803 5,846 4,291
19874 8,817 11,074 10,205 7,024 1,057 5,627 4,273
19884 9,365 11,304 9,346 6,586 1,249 5,568 4,439
19894 9,945 10,437 8,580 6,266 1,523 5,291 4,044
19904 10,601 10,933 9,285 6,361 1,691 5,399 4,187
19914 11,811 11,205 9,771 6,640 2,209 5,611 4,296
19924 13,718 11,603 10,710 7,155 2,530 6,256 4,790
1993 15,189 12,521 11,581 7,673 3,385 6,506 4,957
19944 16,025 13,244 12,486 8,633 4,328 7,049 5,332
19954 18,212 14,433 12,959 9,492 6,452 7,511 6,104
19964 19,874 14,899 13,487 10,035 7,969 7,521 6,667
19974 21,915 15,572 14,724 10,633 10,070 8,363 7,684
19984 23,855 16,269 15,342 11,292 11,730 8,811 7,748
19994 25,088 16,712 15,847 11,648 13,746 8,960 8,395
20004 24,977 16,626 16,388 11,585 15,119 9,317 8,314
20014 26,464 17,081 15,865 11,780 17,508 9,233 8,955
20024 28,528 17,647 16,804 12,649 19,376 9,563 9,217
20034 29,907 17,836 17,748 13,507 22,733 9,988 9,731
20044 33,038 18,744 19,620 14,549 26,958 10,541 10,635
20054 35,599 19,435 20,003 15,501 29,267 11,193 10,916
20064 39,323 20,414 22,369 16,345 32,137 11,668 11,480
20074 42,871 20,716 23,329 17,289 33,305 12,204 12,585

cagr 16.94% 5.91% 6.68% 7.69% 33.91% 6.51% 8.56%
sum 518,200 418,723 403,861 283,753 268,052 225,092 194,019
max 42,871 20,716 23,329 17,289 33,305 12,204 12,585
min 1,372 5,863 5,536 3,244 49 3,050 1,721
sd 11879.66 4405.196 4753.464 3897.294 10546.94 2588.674 2976.162




Hr
J
N
=9
\l

Member

Countries Finland Norway Greece Ireland Portugal Iceland sum
19754 1,816 2,063 538 1,402 148 8 135,124
19764 1,854 1,988 872 1,443 143 38 139,360
19774 2,330 2,454 713 1,641 180 48 166,549
19784 2,608 2,429 718 1,697 168 59 171,562
19794 2,770 2,603 799 1,676 198 56 179,980
19804 2,960 2,740 984 1,906 245 63 191,928
19814 3,123 2,707 1,159 1,923 293 64 202,300
19824 3,587 2,959 1,257 2,221 377 105 216,022
19834 3,838 3,278 1,342 2,206 445 80 230,605
19844 4,07 3,278 1,375 2,613 456 76 243,648
1985\ 4,128 3,471 1,604 2,545 460 121 255,810
1986 4,326 3,286 1,813 2,768 625 127 264,916
19874 4,379 3,313 1,938 2,697 695 109 275,883
19884 4,364 3,274 1,976 2,649 714 108 274,222
19894 3,974 2,975 2,170 2,435 733 124 260,980
19904 4,298 3,180 2,028 2,661 931 153 272,859
19914 4,545 3,332 2,543 2,784 1,024 168 285,975
19924 4,940 3,680 2,620 2,799 1,217 187 306,264
1993 5,441 3,840 3,001 3,038 1,352 204 330,795
19944 5,904 4,067 3,300 3,319 1,584 222 350,025
19954 6,343 4,516 3,613 3,737 1,888 264 380,773
19964 6,775 4,624 4,027 4,026 2,049 255 398,733
19974 7,315 4,740 4,502 4,255 2,478 284 422,305
19984 7,598 5,156 2,070 4,715 2,810 375 436,604
19994 8,002 5,168 5,199 4,592 3,433 337 454,028
20004 8,211 5,263 5,824 5,047 3,612 342 466,072
20014 8,273 5,495 6,239 5,051 4,009 403 467,029
20024 8,473 5,596 6,898 5,254 4,641 437 489,883
20034 8,770 5,887 7,438 5,555 5,101 466 515,597
20044 9,235 6,555 8,697 6,512 5,815 495 540,780
20054 9,17 7,176 9,593 6,880 6,226 513 575,391
20064 10,025 8,061 10,999 7,598 7,757 588 615,983
20074 10,134 8,468 12,060 8,033 7,724 634 632,925

cagr 8.13% 6.63% 15.18% 8.26% 19.69% 21.99% 7.271%
sum 183,581 137,622 119,909 117,678 69,531 7,513 | 11,150,910
max 10,134 8,468 12,060 8,033 7,757 634 632,925
min 1,816 1,988 538 1,402 143 8 135,124
sd 2527.211 1677.423 3166.479 1829.113 2283.578 176.0141 | 143293.6525
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(B 85 5-2) OECD #2399 A4L5 F0|

year |AUSTRALIA| AUSTRIA | BELGIUM | CANADA | DENMARK | FINLAND | FRANCE
1976 38043.53 9179.147 15931.58 90653.75 15207.95 8528.079 104629.3
1977 41799 10649.28 17912.84 97830.69 16792.75 9578.867 114593.9
1978 45347.15 12020.88 19700.92 103683.1 18129.84 10750.04 122565.8
1979 49406.07 13425.75 21399.78 109162.6 19438.36 11907.53 131041.9
1980 53230.31 14769.89 23283.81 114695.7 20685.61 13081.4 139845.6
1981 57275.77 15964.41 25005.24 119252.4 22122.77 14242.19 147365.8
1982 60533.4 17139.74 27137.45 124999.5 23564.35 15692.86 155567.9
1983 64572.39 18266.78 28035.84 132154.6 25079.7 17176.93 163354.7
1984 68120.53 19537.77 30815.46 139836.4 26518.75 18671.39 170912.5
1985 71148.45 207271 32469.14 148079.9 27939.93 19998.68 179593.6
1986 73967.18 21909.04 34021.77 156261.9 29594.94 21324.88 188428.6
1987 76392.11 22895.68 36942.51 163681.7 30782.7 22505.15 197485.3
1988 79008.29 23900.33 37137.13 170170.4 31733.3 23493.38 204837
1989 80241.05 24359.28 37832.56 172872.8 32264.3 23943.37 208727.5
1990 81941.89 24892.39 38518.68 177103.9 32823.66 24649.86 212590.3
1991 83946.61 25454.53 39380.87 181663.3 33511.11 25497.39 217469.8
1992 86558.62 26426.35 40628.74 187087.8 34740.44 26612.78 223905.3
1993 90393.82 27419.4 42207.43 193865.7 36035.38 28061.86 232122.5
1994 94463.75 28638.49 44500.32 200239.8 37679.07 29756.58 2414071
1995 99463.19 30446.71 47324.92 207105.8 39538.21 31636.09 2532471
1996 104378.7 32546.71 50261.18 212992 41128.48 33665.68 264880
1997 109930.9 35348.7 53355 218374.2 43322.21 35930.83 277442
1998 115587.3 37794.4 56643.75 222517 45634.88 38139.2 289816.7
1999 121004.2 40520.24 59795.19 227321.5 47749.64 40420.32 301207.2
2000 126493.6 42756.2 62410.91 232198.3 49904.2 42568.27 310868.1
2001 131159.5 45297.77 64829.28 235910.5 51651.57 44456.03 318231.9
2002 136273.6 47720.11 67753.88 241150.9 53466.83 46260.63 325961.1
2003 142632.6 50293.09 71097.8 248554.3 55434.81 48091.53 333768
2004 150112.7 53384.13 74982.13 259006.2 57660.59 50112.8 342999.8
SEA 2533425 793684.3 1201225 5088417 1000136 776754.6 6374836




gl
J
N
E=)
©

year GREECE | ICELAND | IRELAND ITALY JAPAN KOREA  |NETHERLANDS
1976 2387.079 56.3842 6566.804 32006.95 87905.31 142.8397 22741.58
1977 2742.017 95.92657 7222.783 36362.91 97780.52 211.4137 25761.34
1978 3048.714 140.5376 7836.366 40472.47 108404.4 268.7017 28628.14
1979 3390.407 175.4569 8336.911 44481.6 119431.8 370.3964 31754.92
1980 3865.846 212.1384 8992.374 48937.36 132320 476.8369 34697.68
1981 4444969 244.3176 9566.518 54323.76 145273 679.3114 37959.03
1982 5035.224 312.67 10352.54 59942.19 158240.1 917.4147 4174517
1983 5621.94 345.7695 11005.66 65642.87 170828 1241.802 46124.4
1984 6153.649 369.9041 11967.81 71824.44 185100.8 1606.532 50556.74
1985 6834.602 435.4185 12717.64 1772477 200163.7 2059.702 55083.23
1986 7622.412 497.1057 13577.99 82940.05 214669.2 2553.747 59474.74
1987 8417.05 531.5398 14238.29 87937.05 231337.8 3227.685 63699.53
1988 9130.492 559.8089 14751.55 93103.49 243190.1 3992.532 67576.6
1989 9930.919 599.8375 14973.82 97514.97 252869.6 4916.652 70493.11

1990 10469.28 662.8619 15388.74 101903.7 263322.2 5870.154 73871.14
1991 11441.89 731.4326 15864.43 107409.2 275273.8 7198.631 77023.47
1992 12345.61 808.7177 16283.77 114110.8 288627.8 8648.837 80801.95
1993 13494.76 891.4101 16879.2 122135.2 303796.6 10736.51 85702.66
1994 14770.55 979.6986 17666.32 130614.9 320799.1 13454.03 90525.26
1995 16167.97 1096.744 18763.37 140842.7 339004.2 17887.93 96114.47
1996 17769.77 1187.232 19966.37 151677.3 359169.6 23173.74 101565.3
1997 19606.31 1293.147 21226.41 163383.7 380129.2 29767.68 107212.5
1998 18735.36 1474175 22757.45 174783.1 400612.8 37032.53 112385.6
1999 21124.06 1590.049 23935.83 185183.7 420197.9 45223.65 117156.8
2000 23779.45 1693.542 25392.46 195113.1 439463.2 53559.1 121729.3
2001 26451.53 1842.51 26634.59 2045771 454603.7 63033.24 125257.9
2002 29381.8 2003.134 27893.4 214933.6 471765.2 72954.25 129746.2
2003 32412.53 2168.664 29264.39 226164.5 490167.4 8474411 134761.3
2004 36247.65 2338.364 31386.73 239510.9 496705.3 98990.5 140936.1
S 382823.8 25338.5 481400.5 3365558 8051152 594939.5 2231086
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year NORWAY |PORTUGAL| SPAIN SWEDEN SW'LZERLA UK SEHA

1976 10095.3 505.6003 5188.751 29810.73 27609.53 170137.3 677327.4
1977 11035.01 609.7602 7791.438 32025.12 30656.1 180825.7 742277.3
1978 11808.75 686.2962 10266.72 34201.35 33650.68 190886.9 802497.7
1979 12640.44 781.3518 12034.71 36284.15 36484.08 200165.8 862103.1
1980 13484.38 909.149 14115.51 38410.53 39214.47 209486.9 924715.6
1981 14168.72 1065.777 16068.18 40903.95 41914.3 220467.9 988308.3
1982 15002.41 1282.91 18565.95 44001.36 44401.15 231649.7 1056084
1983 16030.05 1635.474 21525.06 47290.15 46925.98 244618.3 1128276
1984 16903.54 1761.153 24511.3 50497.63 49080.08 257937.5 1202683
1985 17839.01 1956.98 27798.61 53940.99 51389.07 270189.9 1278091
1986 18449.16 2288.433 31677.82 56888.84 53657.71 281487.4 1351293
1987 18994.79 2640.168 36743.14 59429.51 56814.05 292816.3 1424482
1988 19419.57 2958.143 39746.67 61819.09 56787.95 301715.9 1485032
1989 19481.63 3247.421 43729.67 62983.22 56849.75 305425.5 1523257
1990 19739.39 3691.308 47771.22 64468.74 57607.29 310340.7 1567627
1991 20110.48 4161.612 52416.54 66003.43 58737.2 315162.6 1618458
1992 20773.91 4754.37 58272.06 67705.91 60636.62 322223.2 1681954
1993 21497.82 5393.215 64720.25 70071.03 63122.12 331908.7 1760456
1994 22340.15 6168.232 71037.21 72804.37 66139.81 342418.4 1846412
1995 23505.13 7130.998 78593.63 76316.72 69177.84 356869.6 1950223
1996 24603.36 8110.348 86678.58 79768.21 72288.16 370612.2 2056423
1997 25652.85 9371.796 95591.8 83374.98 76168.94 383781.4 2170264
1998 26960.93 10776.03 105108 87137.73 80085.6 397346.2 2281329
1999 28084.79 12592.62 114429.8 90779.07 83919.76 410921.2 2393157
2000 29135.07 14315.73 122242.3 93788.21 87719.79 425125 2500256
2001 30259.81 16177.37 130370 96800.98 90426.82 434274.3 25692246
2002 31316.84 18391.76 139342.5 99927.83 93666.8 443382.1 2693292
2003 32506.31 20734 148348.1 102774.7 97364.78 453612.8 2804896
2004 34185.36 23438.9 159133.9 106102.5 102380.1 465326.9 2924941
k7] 606024.9 187436.9 1782820 1906311 1783876 9121116 48288362
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year |AUSTRALIA| AUSTRIA | BELGIUM | CANADA | DENMARK | FINLAND | FRANCE

1976 9.614589 9.622037 10.01422 11.02728 9.236529 6.73653 9.807352
1977 9.523277 9.884605 10.03819 11.14151 9.261206 6.864303 9.990558
1978 9.816432 9.733487 10.25315 11.202 9.368261 7.082695 10.22562
1979 9.952064 10.09392 10.36904 11.13607 9.323049 7.400436 10.46776
1980 9.949546 10.14098 10.7579 11.00424 9.171924 7.578297 10.56668
1981 10.02121 9.998591 10.83295 10.95188 9.250882 7.646039 10.69871
1982 9.717861 9.917675 10.96423 10.76322 9.502505 7.795317 10.92411
1983 10.24213 10.22473 11.04918 10.91504 9.625635 7.941478 11.08518
1984 10.42328 10.00148 11.30392 11.2614 9.757331 8.103302 11.27905
1985 10.535 10.19864 11.4095 11.45943 9.890193 8.285436 11.46329
1986 10.41057 10.2559 11.52316 11.36939 9.935996 8.451979 11.61266
1987 10.68308 10.30928 11.70302 11.48582 9.848327 8.790696 11.75015
1988 10.71066 10.56613 12.05641 11.6475 9.890419 9.127457 12.08567
1989 10.64678 10.78724 12.23411 11.60892 9.999618 9.287386 12.31128
1990 10.41396 11.03318 12.37239 11.44066 9.98842 9.193019 12.43343
1991 10.52784 11.16772 12.48253 11.23564 10.16204 8.90036 12.46559
1992 10.85652 11.19181 12.60698 11.29994 10.33455 9.011548 12.65831
1993 11.21545 11.08023 12.46696 11.42255 10.47843 9.315964 12.57404
1994 11.33182 10.99593 12.81753 11.71508 11.16048 9.75173 12.74854
1995 11.35554 11.0813 12.97009 11.8022 11.27228 9.939542 12.88634
1996 11.5921 11.39448 12.98565 11.83791 11.44459 10.21378 12.92138
1997 11.97593 11.50959 13.26558 12.02592 11.55873 10.67277 13.10319
1998 12.19487 11.82016 13.30389 12.17154 11.68742 10.98646 13.30995
1999 12.38339 12.02948 13.4935 12.48065 11.86055 11.06224 13.46538
2000 12.21311 12.30258 14.19869 12.76489 12.11647 11.43242 13.63415
2001 12.46893 12.26862 14.22902 12.75164 12.09402 11.38934 13.6302
2002 12.53164 12.37124 14.31912 12.80951 12.10354 11.58543 13.64119
2003 12.70513 12.40399 14.33127 12.73181 12.16514 11.85803 13.63892
2004 12.5362 11.72248 13.62548 12.66562 12.03752 12.21701 13.6317
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year GREECE | ICELAND | IRELAND ITALY JAPAN KOREA  [NETHERLANDS
1976 7.964984 9.165944 7.653369 9.233807 7.101529 5.11594 10.34193
1977 8.218107 9.785705 8.072615 9.351751 7.290125 5.289627 10.49234
1978 8.693097 10.02685 8.359324 9.628285 7.545163 5.336452 10.62715
1979 8.815207 10.31421 8.274387 10.04223 7.816039 5.396452 10.68832
1980 8.732962 10.50649 8.332569 10.24667 7.912264 5.125211 10.60733
1981 8.259393 10.45725 8.517321 10.26164 8.032745 5.206096 10.38816
1982 8.182404 10.36069 8.575713 10.30947 8.135202 5.341099 10.33367
1983 7.996881 9.988227 8.583265 10.38182 8.117458 5.70567 10.5909
1984 8.123223 10.19402 8.98447 10.6028 8.282687 6.005966 10.85433
1985 8.246574 10.17567 9.169281 10.84468 8.595914 6.07654 10.96444
1986 8.245783 10.499 9.08186 11.03604 8.731229 6.371617 11.14579
1987 8.049892 10.83068 9.407988 11.32832 8.920403 6.607088 10.44994
1988 8.283051 10.92167 9.835533 11.62306 9.310843 6.923759 10.51228
1989 8.550845 10.98778 10.33173 11.88474 9.5576 6.943739 10.79665
1990 8.445434 11.01935 10.74262 11.89569 9.79223 7.138148 10.92564
1991 8.819351 10.30927 10.8911 11.91549 9.864493 7.3463 10.92217
1992 8.764722 9.931496 11.11873 11.99925 9.781456 7.419161 10.94546
1993 8.555283 10.07658 11.22488 12.24853 9.699053 7.561967 10.91426
1994 8.59665 10.36863 11.51344 12.6278 9.719911 7.770983 11.11213
1995 8.702382 10.15668 12.08873 13.00488 9.831179 8.046097 11.15677
1996 8.801193 10.59653 12.59409 13.04868 10.04837 8.214906 11.27034
1997 9.108132 11.0694 13.4694 13.22263 10.06432 8.268545 11.3805
1998 9.172814 11.20581 13.56288 13.29922 9.934423 7.916862 11.55594
1999 9.464543 11.25838 14.07434 13.33657 9.912885 8.420926 11.71338
2000 9.796411 11.50382 14.53968 13.48331 10.10215 8.711466 11.88547
2001 10.2092 11.61835 14.86604 13.44837 10.10176 8.77691 11.83587
2002 10.44304 11.51644 15.29132 13.28541 10.1172 9.05769 11.67458
2003 10.68524 11.57096 15.51191 13.1616 10.22077 9.195837 11.51363
2004 10.89782 12.41311 15.32693 12.22323 10.21752 9.359493 11.50415
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year NORWAY PORTUGAL SPAIN SWEDEN  [SWITZERLAND UK

1976 9.123997 5.937271 8.765456 8.592818 9.692389 9.081498
1977 9.259916 6.218833 8.925189 8.409587 9.897169 9.246265
1978 9.381572 6.346081 9.086441 8.513522 9.825431 9.455715
1979 9.654517 6.546067 9.117444 8.718869 9.984987 9.553045
1980 10.00235 6.6753 9.437553 8.75961 10.21228 9.3331563
1981 9.908918 6.740057 9.548428 8.733696 10.20552 9.436267
1982 9.830247 6.8029 9.677194 8.830078 9.989327 9.704083
1983 10.09728 6.507757 9.819407 8.967867 10.02805 10.08953
1984 10.49704 6.417466 10.1417 9.275217 10.23492 10.12704
1985 10.79397 6.596513 10.40666 9.372629 10.42198 10.30749
1986 10.83431 6.82902 10.54257 9.640427 10.36701 10.6134
1987 10.84039 7.081369 10.66458 9.84023 10.27274 10.90193
1988 10.80547 7.403589 10.79646 9.940689 10.35971 11.04244
1989 11.09985 7.682551 10.91071 10.02744 10.60709 10.92094
1990 11.38646 7.564889 10.99207 9.989271 10.69461 10.82967
1991 11.85002 7.919804 11.07785 9.968451 10.03385 10.75883
1992 12.23054 8.006312 11.21414 10.1238 10.07199 10.90922
1993 12.52877 7.872217 11.35061 10.33946 10.05162 11.20037
1994 12.99025 7.890759 11.56397 10.79503 10.25958 11.55379
1995 13.30034 8.186672 11.58031 11.07097 10.22777 11.71664
1996 13.66082 8.356267 11.56812 11.22759 10.2001 11.85718
1997 13.9748 8.47263 11.63081 11.53756 10.3875 11.97769
1998 13.96844 8.310009 11.69322 11.79146 10.48043 12.14938
1999 14.09484 8.423883 11.65845 12.07304 10.51677 12.30303
2000 14.34201 8.462531 11.6546 12.33063 10.77928 12.56292
2001 14.58571 8.417808 11.61791 12.23223 10.7113 12.63146
2002 14.62112 8.34775 11.62453 12.40929 10.65247 12.65343
2003 14.79604 8.241337 11.60321 12.58361 10.57586 12.76638
2004 14.87446 8.2256432 11.62037 12.80397 10.73042 13.11225
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(B %5 6-1> SUR: 7|= R&D 2 S&R&D(flow)

System: SYS02 | | |

Estimation Method: Seemingly Unrelated Regression

Date: 07/24/08 Time: 17:25
Sample: 1993 2005 \
Included observations: 13
Total system (unbalanced) observations 96
Linear estimation after one—step weighting matrix

Coefficient Std. Error t—Statistic Prob.
c(1) 4.622024 3.31289 1.395164 0.1673
C(2) —0.95351 0.588821 —1.61936 0.1097
C(3) 0.571057 0.609437 0.937023 0.3519
C(4) 0.13192 0.245248 0.537906 0.5923
C(5) —0.0045 0.036245 —0.12427 0.9014
C(6) 0.015495 0.023485 0.659775 0.5115
C(7) 0.165979 0.07674 2.162873 0.0339+
C(8) 0.047235 0.015765 2.996149 0.0037+
C(9) —0.04932 0.012922 —3.81705 0.0003*
C(10) 0.902847 0.328521 2.74822 0.0076+
c(11) —0.09626 0.060961 —1.57907 0.1187
c(12) 0.055528 0.060729 0.914353 0.3636
C(13) —1.00825 0.644275 —1.56494 0.122
C(14) 0.094939 0.063189 1.502459 0.1374
C(15) 0.018814 0.061384 0.306502 0.7601
C(16) —0.15821 0.229031 —-0.69077 0.4919
c(17) -0.01104 0.030775 —0.35869 0.7209
C(18) 0.042888 0.036546 1.173521 0.2445
c(19) -2.50213 0.448685 -5.57658 0=
C(20) 0.06881 0.043075 1.597441 0.1145
c(21) 0.130501 0.022965 5.682531 0=
C(22) —0.18677 0.1265 —1.47644 0.1442
C(23) 0.060981 0.034152 1.785604 0.0784 =
C(24) —0.0223 0.037158 —0.60017 0.5503
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Equation: TFP_FOOD = C(1) + C(2)*LOG(ARD_FOOD) +C(3)

*LOG (BRD_FOOD)

Observations: 5

R—squared 0.295924

Mean dependent var

0.41201

Equation: TFP_TEXTILES

C(4) + C(5)*LOG(ARD_TEXTILES) +C(6)

*LOG (BRD_TEXTILES)

Observations: 13

R—squared 0.053919 Mean dependent var 0.225415
Equation: TFP_WOOD = C(7) + C(8)*LOG(ARD_WOOD) +C(9)
*LOG(BRD_WOOD)
Observations: 13
R—squared 0.125174 Mean dependent var 0.192053

Equation: TFP_CHEMICALS = C(10) + C(11)*LOG(ARD_CHEMICALS)

+C(12)*LOG (BRD_CHEMICALS)

Observations: 13

R—squared 0.112988

Mean dependent var

0.342659

Equation: TFP_NONMETALLIC = C(13) + C(14)*LOG(ARD_NONMETALLIC)

+C(15)*LOG

(BRD_NONMETALLIC)

Observations: 13

R—squared 0.215227

Mean dependent var

0.081116

Equation: TFP_METALS = C(16) + C(17)*LOG(ARD_METALS) +C(18)

*LOG (BRD_METALS)

Observations: 13

R—squared 0.115885

Mean dependent var

0.124785

Equation: TFP_MACHINERY = C(19) + C(20)*LOG(ARD_MACHINERY)

+C(21)*LOG (BRD_MACHINERY)

Observations: 13

R—squared 0.808531 Mean dependent var 0.192165
Equation: TFP_OTHER = C(22) + C(23)*LOG(ARD_OTHER) +C(24)
*LOG (BRD_OTHER)
Observations: 13
R—squared 0.328747 Mean dependent var 0.178075
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(B BE 6-2> SUR: & R&D 2 DIZIR&D(flow)

System

1 SYS01 |

Estimation Method: Seemingly Unrelated Regression

Date:

07/24/08 Time: 17:08

Sample: 1993 2005 |

Included observations: 13

Total system (unbalanced) observations 96

Linear estimation after one—step weighting matrix

Coefficient Std. Error t—Statistic Prob.
c(1) 20.16608 7.088417 2.844934 0.0058
C(2) 0.310442 0.119403 2.599945 0.0113
C(3) —1.92098 0.675705 —2.84293 0.0058
C(4) —0.50365 0.506685 —0.99401 0.3235
C(5) 0.000441 0.027523 0.016025 0.9873
C(6) 0.065373 0.048576 1.345773 0.1826
C(7) 0.635743 0.20914 3.039798 0.0033
C(8) 0.013497 0.007086 1.904665 0.0608
C(9) —0.05131 0.020518 —2.50077 0.0147
Cc(10) 0.530789 0.646396 0.821152 0.4143
c(11) -0.19727 0.055358 —3.56344 0.0007
c(12) 0.145377 0.08226 1.767294 0.0814
Cc(13) —2.77043 0.705453 —3.92716 0.0002
C(14) 0.077346 0.028863 2.679733 0.0091
C(15) 0.196067 0.061327 3.197066 0.0021
C(16) 0.027522 0.323685 0.085028 0.9325
c(17) —-0.03919 0.018748 —2.09021 0.0401
C(18) 0.043018 0.039491 1.089298 0.2797
c(19) -2.25767 0.361983 —6.23696 0
C(20) 0.190711 0.05201 3.666804 0.0005
c(21) —0.00656 0.058934 -0.11128 0.9117
C(22) —0.76507 0.176993 —4.32262 0
C(23) —0.0582 0.026977 —2.15728 0.0343
C(24) 0.132004 0.0288 4.583492 0

Determinant residual covariance 5.78E—22
Equation: TFP_FOOD = C(1) + C(2)*LOG(GRD_FOOD) +C(3)
*LOG (PRD_FOOD)
Observations: 5 ‘
R-squared 0.3149 Mean dependent var 0.41201
Adjusted R—squared —-0.3702 S.D. dependent var 0.179801
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S.E. of regression 0.210467 Sum squared resid 0.088592
Durbin—Watson stat 0.607712
Equation: TFP_TEXTILES = C(4) + C(5)*LOG(GRD_TEXTILES) +C(6)
* L OG (PRD_TEXTILES)
Observations: 13
R—squared 0.101537 Mean dependent var 0.225415
Adjusted R—squared —0.07816 S.D. dependent var 0.081999
S.E. of regression 0.085143 Sum squared resid 0.072494
Durbin—Watson stat 0.626929 [
Equation: TFP_WOOD = C(7) + C(8)*LOG(GRD_WOOD) +C(9)
* L OG (PRD_WOOD)
Observations: 13
R—squared 0.187286 Mean dependent var 0.192053
Adjusted R—squared 0.024743 S.D. dependent var 0.057529
S.E. of regression 0.056812 Sum squared resid 0.032276
Durbin—Watson stat 1.911681 \

Equation: TFP_CHEMICALS = C(10) + C(11)*LOG(GRD_CHEMICALS)

=+

C(12)*LOG (PRD_CHEMICALS)

Observations: 13 [
R—squared 0.469614 Mean dependent var 0.342659
Adjusted R—squared 0.363537 S.D. dependent var 0.074251
S.E. of regression 0.059236 Sum squared resid 0.035089

Durbin—Watson stat 2.086578 [

Equation: TFP_NONMETALLIC = C(13) + C(14)*LOG(GRD_NONMETALLIC)

+C(15)*LOG (PRD_NONMETALLIC)

Observations: 13 \
R—squared 0.592293 Mean dependent var 0.081116
Adjusted R—squared 0.510752 S.D. dependent var 0.134111
S.E. of regression 0.093806 Sum squared resid 0.087995
Durbin—Watson stat 1.356265 [
Equation: TFP_METALS = C(16) + C(17)*LOG(GRD_METALS) +C(18)
* L OG(PRD_METALS)
Observations: 13
R—squared 0.17558 Mean dependent var 0.124785
Adjusted R—squared 0.010695 S.D. dependent var 0.051066
S.E. of regression 0.050792 Sum squared resid 0.025798
Durbin—Watson stat 1.403035 \

Equation: TFP_MACHINERY = C(19) + C(20)*LOG(GRD_MACHINERY)

=+

C(21) *LOG (PRD_MACHINERY)

Observations: 13 \
R—squared 0.853376 Mean dependent var 0.192165
Adjusted R—squared 0.824052 S.D. dependent var 0.144941
S.E. of regression 0.060797 Sum squared resid 0.036963
Durbin—Watson stat 2.046464 [
Equation: TFP_OTHER = C(22) + C(23)*LOG(GRD_OTHER) +C(24)

*LOG(PRD_OTHER

)

Observations: 13
R—squared 0.427756 Mean dependent var 0.178075
Adjusted R—squared 0.313307 S.D. dependent var 0.109761
S.E. of regression 0.090956 Sum squared resid 0.082729
Durbin—Watson stat 1.132309
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(B HE 6-3) 2SLS: 38 R&D 9} 7|E R&D

System: SYS03 | |
Estimation Method: Two—Stage Least Squares
Date: 07/25/08 Time: 10:50
Sample: 1993 2005 |
Included observations: 13
Total system (unbalanced) observations 96
Coefficient Std. Error t—Statistic Prob.
c(1) 4.995901 5.705959 0.875559 0.3842
C(2) —0.95406 1.004504 —0.94978 0.3454
C(3) 0.52859 1.047372 0.504682 0.6153
C(4) —0.31496 0.947112 —0.33255 0.7404
C(5) 0.014031 0.149254 0.094008 0.9254
C(6) 0.045823 0.073218 0.625839 0.5334
C(7) 0.058153 0.247602 0.234866 0.815
C(8) 0.039407 0.067227 0.58618 0.5596
C(9) —0.0266 0.054414 —0.48875 0.6265
C(10) 1.406474 0.762257 1.845143 0.0691 *=*
c(11) -0.11278 0.179724 —0.62753 0.5323
c(12) 0.029512 0.172642 0.170945 0.8647
C(13) —3.58654 1.637658 —-2.19004 0.0318+
C(14) 0.22856 0.132065 1.730671 0.0878+=
C(15) 0.159732 0.156328 1.021776 0.3103
C(16) —0.29263 0.348694 —0.83922 0.4041
c(17) 0.018045 0.048471 0.372281 0.7108
c(18) 0.024815 0.05974 0.415378 0.6791
Cc(19) —4.15633 1.025407 —4.05334 0.0001 *
C(20) 0.1833 0.100298 1.827562 0.0718+=
c(21) 0.133679 0.045137 2.961602 0.0041+
C(22) —0.34669 0.247803 —1.39906 0.1661
C(23) 0.054638 0.067226 0.81275 0.419
C(24) 0.00555 0.073143 0.075879 0.9397
Determinant residual covariance 6.85E—21

Equation: TFP_FOOD = C(1) + C(2)*LOG(ARD_FOOD) +C(3)

+LOG (BRD_FOOD) | |

Instruments: GRD_FOOD GRD_TEXTILES GRD_WOOD

GRD_CHEMICALS GRD_NONMETALLIC

Observations: 5 ‘

R—squared 0.376866 Mean dependent var 0.41201
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Adjusted R—squared —0.24627 S.D. dependent var 0.179801
S.E. of regression 0.200723 Sum squared resid 0.080579
Durbin—Watson stat |  0.616243 |

Equation: TFP_TEXTILES = C(4) + C(5)*LOG(ARD_TEXTILES) +C(6)

*LOG (BRD_TEXTILES)

Instruments: GRD_FOOD GRD_TEXTILES GRD_WOOD

GRD_CHEMICALS GRD_NONMETALLIC GRD_METALS

GRD_MACHINERY GRD_OTHER C

Observations: 13

R—squared 0.024168 Mean dependent var 0.225415
Adjusted R—squared -0.171 S.D. dependent var 0.081999
S.E. of regression 0.088734 Sum squared resid 0.078737
Durbin—Watson stat |  0.696391 |

Equation: TFP_WOOD = C(7) + C(8)*LOG(ARD_WOOD) +C(9)

*LOG (BRD_WOOD)

Instruments: GRD_FOOD GRD_TEXTILES GRD_WOOD

GRD_CHEMICALS GRD_NONMETALLIC GRD_METALS

GRD_MACHINERY GRD_OTHER C

Observations: 13

R—squared 0.097949 Mean dependent var 0.192053
Adjusted R—squared —0.08246 S.D. dependent var 0.057529
S.E. of regression 0.059853 Sum squared resid 0.035824
Durbin—Watson stat 1.960353 ‘

Equation: TFP_CHEMICALS = C(10) + C(11)*LOG(ARD_CHEMICALS)

+C(12)*LOG (BRD_CHEMICALS)

Instruments: GRD_FOOD GRD_TEXTILES GRD_WOOD

GRD_CHEMICALS GRD_NONMETALLIC GRD_METALS

GRD_MACHINERY GRD_OTHER C

Observations: 13

R—squared 0.139368 Mean dependent var 0.342659
Adjusted R—squared —0.03276 S.D. dependent var 0.074251
S.E. of regression 0.075457 Sum squared resid 0.056938
Durbin—Watson stat 1.286346 ‘

Equation: TFP_NONMETALLIC = C(13) + C(14)*LOG(ARD_NONMETALLIC)

+C(15)*LOG (BRD_NONMETALLIC)

Instruments: GRD_FOOD GRD_TEXTILES GRD_WOOD

GRD_CHEMICALS GRD_NONMETALLIC GRD_METALS

GRD_MACHINERY GRD_OTHER C
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Observations: 13

R—squared 0.186066 Mean dependent var 0.081116
Adjusted R—squared 0.02328 S.D. dependent var 0.134111
S.E. of regression 0.132541 Sum squared resid 0.175671
Durbin—Watson stat 1.006423 ‘

Equation: TFP_METALS = C(16) + C(17)*LOG(ARD_METALS) +C(18)

*LOG (BRD_METALS)

Instruments: GRD_FOOD GRD_TEXTILES GRD_WQOOD

GRD_CHEMICALS GRD_NONMETALLIC GRD_METALS

GRD_MACHINERY GRD_OTHER C

Observations: 13

R—squared 0.154537 Mean dependent var 0.124785
Adjusted R—squared —0.01456 S.D. dependent var 0.051066
S.E. of regression 0.051436 Sum squared resid 0.026457
Durbin—Watson stat | 1.547989 |

Equation: TFP_MACHINERY = C(19) + C(20)*LOG (ARD_MACHINERY)

+C(21)*LOG (BRD_MACHINERY) |

Instruments: GRD_FOOD GRD_TEXTILES GRD_WOOD

GRD_CHEMICALS GRD_NONMETALLIC GRD_METALS

GRD_MACHINERY GRD_OTHER C

Observations: 13

R—squared 0.830892 Mean dependent var 0.192165
Adjusted R—squared 0.79707 S.D. dependent var 0.144941
S.E. of regression 0.065292 Sum squared resid 0.042631
Durbin—Watson stat 2.671201 ‘

Equation: TFP_OTHER = C(22) + C(23)*LOG(ARD_OTHER) +C(24)

*LOG(BRD_OTHER)

Instruments: GRD_FOOD GRD_TEXTILES GRD_WOOD

GRD_CHEMICALS GRD_NONMETALLIC GRD_METALS

GRD_MACHINERY GRD_OTHER C

Observations: 13

R—squared 0.355294 Mean dependent var 0.178075
Adjusted R—squared 0.226353 S.D. dependent var 0.109761
S.E. of regression 0.096543 Sum squared resid 0.093205
Durbin—Watson stat 1.126135
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System: SYS04 | |

Estimation Method: Two—Stage Least Sauares

Date: 07/25/08 Time: 10:53

Sample: 1993 2005 |
Included observations: 13
Total system (unbalanced) observations 96
Coefficient Std. Error t—Statistic Prob.
c(1) 14.62712 12.71831 1.150084 0.2539
C(2) 0.231727 0.21941 1.056137 0.2944
c(@3) —1.39059 1.21328 —1.14614 0.2555
C(4) —-0.91941 0.895514 —1.02669 0.308
C(5) 0.042365 0.060348 0.702009 0.4849
C(6) 0.073373 0.085118 0.862018 0.3915
C(7) 0.636403 0.603935 1.053759 0.2955
C(8) 0.035928 0.027006 1.330377 0.1876
c(9) —-0.06673 0.054976 -1.21386 0.2288
c(10) 0.099159 0.941679 0.1053 0.9164
c(1) —0.18953 0.08737 —2.16928 0.0334
c(12) 0.17058 0.126668 1.346678 0.1823
c(13) —3.49489 1.023616 —3.41426 0.0011
c(14) 0.105511 0.040864 2.582028 0.0119
C(15) 0.239687 0.090162 2.658415 0.0097
c(16) —0.08265 0.525669 —0.15723 0.8755
can —0.02096 0.041717 —0.50252 0.6168
c(18) 0.035613 0.073768 0.48277 0.6307
c(19) -2.2125 0.865114 —2.55746 0.0127
C(20) 0.388481 0.165179 2.351885 0.0214
c(21) —-0.17852 0.184009 —-0.97019 0.3352
C(22) —0.81076 0.384795 —2.10699 0.0386
C(23) —0.13863 0.081957 —1.69154 0.0951
C(24) 0.197094 0.078974 2.49567 0.0149
Determinant residual covariance 1.43E-20

Equation: TFP_FOOD = C(1) + C(2)*LOG(GRD_FOOD) +C(3)

*LOG (PRD_FOOD)

Instruments: ARD_FOOD ARD_TEXTILES ARD_WOOD ARD_CHEMICALS

ARD_NONMETALLIC

Observations: 5
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R-squared 0.407194 Mean dependent var 0.41201
Adjusted R—squared —0.18561 S.D. dependent var 0.179801
S.E. of regression 0.195777 Sum squared resid 0.076658
Durbin-Watson stat |  0.216412 |

Equation: TFP_TEXTILES = C(4) + C(5)*LOG(GRD_TEXTILES) +C(6)

*LOG (PRD_TEXTILES)

Instruments: ARD_FOOD ARD_TEXTILES ARD_WOOD ARD_CHEMICALS

ARD_NONMETALLIC ARD_METALS ARD_MACHINERY ARD_OTHER

C
Observations: 13
R—squared 0.145429 Mean dependent var 0.225415
Adjusted R—squared —0.02549 S.D. dependent var 0.081999
S.E. of regression 0.083038 Sum squared resid 0.068952
Durbin—Watson stat |  0.765643 |

Equation: TFP_WOOD = C(7) + C(8)*LOG(GRD_WOOD) +C(9)

*LOG (PRD_WOOD)

Instruments: ARD_FOOD ARD_TEXTILES ARD_WOOD ARD_CHEMICALS

ARD_NONMETALLIC ARD_METALS ARD_MACHINERY ARD_OTHER

C
Observations: 13
R-squared 0.133159 Mean dependent var 0.192053
Adjusted R—squared —0.04021 S.D. dependent var 0.057529
S.E. of regression 0.058674 Sum squared resid 0.034426
Durbin—Watson stat 1.842073 ‘

Equation: TFP_CHEMICALS = C(10) + C(11)*LOG(GRD_CHEMICALS)

+C(12)*LOG (PRD_CHEMICALS)

Instruments: ARD_FOOD ARD_TEXTILES ARD_WOOD ARD_CHEMICALS

ARD_NONMETALLIC ARD_METALS ARD_MACHINERY ARD_OTHER

¢ |
Observations: 13
R—squared 0.488007 Mean dependent var 0.342659
Adjusted R—squared 0.385608 S.D. dependent var 0.074251
S.E. of regression 0.0582 Sum squared resid 0.033873
Durbin—Watson stat 2.022563 ‘

Equation: TFP_NONMETALLIC = C(13) + C(14)*LOG(GRD_NONMETALLIC)

+C(15)*LOG (PRD_NONMETALLIC)

Instruments: ARD_FOOD ARD_TEXTILES ARD_WOOD ARD_CHEMICALS

ARD_NONMETALLIC ARD_METALS ARD_MACHINERY ARD_OTHER
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Observations: 13
R—squared 0.611525 Mean dependent var 0.081116
Adjusted R—squared 0.53383 S.D. dependent var 0.134111
S.E. of regression 0.091567 Sum squared resid 0.083845
Durbin—Watson stat 1.82818 ‘

Equation: TFP_METALS = C(16) + C(17)*LOG(GRD_METALS) +C(18)

*LOG (PRD_METALS) |

Instruments: ARD_FOOD ARD_TEXTILES ARD_WOOD ARD_CHEMICALS

ARD_NONMETALLIC ARD_METALS ARD_MACHINERY ARD_OTHER

¢ |
Observations: 13
R-squared 0.154938 Mean dependent var 0.124785
Adjusted R—squared —0.01408 S.D. dependent var 0.051066
S.E. of regression 0.051424 Sum squared resid 0.026444
Durbin—Watson stat 1.261782

Equation: TFP_MACHINERY = C(19) + C(20)*LOG(GRD_MACHINERY)

+C(21) *LOG (PRD_MACHINERY)

Instruments: ARD_FOOD ARD_TEXTILES ARD_WOOD ARD_CHEMICALS

ARD_NONMETALLIC ARD_METALS ARD_MACHINERY ARD_OTHER

C
Observations: 13
R—squared 0.801029 Mean dependent var 0.192165
Adjusted R—squared 0.761234 S.D. dependent var 0.144941
S.E. of regression 0.070823 Sum squared resid 0.050159
Durbin—Watson stat |  2.392168 |

Equation: TFP_OTHER = C(22) + C(23)*LOG(GRD_OTHER) +C(24)

*LOG (PRD_OTHER)

Instruments: ARD_FOOD ARD_TEXTILES ARD_WOOD ARD_CHEMICALS

ARD_NONMETALLIC ARD_METALS ARD_MACHINERY ARD_OTHER

¢ |
Observations: 13
R-squared 0.44194 Mean dependent var 0.178075
Adjusted R—squared 0.330329 S.D. dependent var 0.109761
S.E. of regression 0.089821 Sum squared resid 0.080679
Durbin—Watson stat 1.17453
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<E 258 6-5> SUR: I&F R&D 2t BI7t R&AD(stock)

System: SYS05 ‘ ‘ ‘

Estimation Method: Seemingly Unrelated Regression

Date: 09/23/08 Time: 16:31

Sample: 1993 2005

Included observations: 13

Total system (unbalanced) observations 96

Linear estimation after one—step weighting matrix

Coefficient Std. Error t—Statistic Prob.

c(1) 54.73625 44.65321 1.225808 0.2243
C@) —3.666025 | 2.409288 | —1.521622 | 0.1325
C(3) —0.410530 | 0.959166 | —0.428008 | 0.6699
C(4) 10.90715 1.192223 9.148582 0.0000
C(5) 2.873857 1.024641 2.804745 0.0065
C(6) —2.756993 | 0.757279 | —3.640656 | 0.0005
C(7) 0.208357 0.463221 0.449801 0.6542
C(8) 0.019104 0.017810 1.072707 0.2870
C(9) —0.015980 | 0.044680 | —0.357667 | 0.7216
c(10) —8.031877 | 1.222957 | —6.567586 | 0.0000
c(11) —0.894124 | 0.099784 | —8.960620 | 0.0000
c(12) 1.260203 0.155862 8.085352 0.0000
c(13) —5.496186 | 0.729346 | —7.535777 | 0.0000
C(14) 0.020244 0.022753 0.889701 0.3766
C(15) 0.402089 0.063092 6.373026 0.0000
Cc(16) 10.45690 3.328182 3.141926 0.0024
c(7) —0.924443 | 0.274821 | —8.363797 | 0.0012
c(18) 0.192372 0.067368 2.855530 0.0056
c(19) —4.655384 | 0.920156 | —5.059343 | 0.0000
C(20) —0.172545 | 0.219025 | —0.787787 | 0.4334
C(21) 0.427242 0.238913 1.788278 0.0779
C(22) —0.371099 | 0.274243 | —1.353174 | 0.1802
C(23) 0.252920 0.056167 4.502995 0.0000

C(24) —0.154740 | 0.056475 | —2.739954 | 0.0077

Determinant residual covariance 9.70E—26

Equation: TFP_FOOD = C(1) + C(2)*LOG(GRDS_FOOD) +C(3

*LOG (PRDS_FOOD)

Observations: 5

R—squared ‘ 0.610440 Mean dependent var 0.412010
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Adjusted R—squared 0.220880 S.D. dependent var 0.179801
S.E. of regression 0.158706 Sum squared resid 0.050375
Durbin—Watson stat | 2.187126 |

Equation: TFP_TEXTILES = C(4) + C(5)*LOG(GRDS_TEXTILES) +C(6)

*LOG (PRDS_TEXTILES)

Observations: 13

R—squared 0.865848 Mean dependent var 0.225415
Adjusted R—squared 0.839018 S.D. dependent var 0.081999
S.E. of regression 0.032900 Sum squared resid 0.010824
Durbin—Watson stat 2.688836 ‘

Equation: TFP_WOOD = C(7) + C(8)*LOG(GRDS_WOOD) +C(9)

*LOG (PRDS_WOOD)

Observations: 13

R-squared 0.009259 Mean dependent var 0.192053
Adjusted R—squared | —0.188889 S.D. dependent var 0.057529
S.E. of regression 0.062727 Sum squared resid 0.039347
Durbin—Watson stat 1.732141 ‘

Equation: TFP_CHEMICALS = C(10) + C(11)*LOG(GRDS_CHEMICALS)

+C(12)*LOG (PRDS_CHEMICALS)

Observations: 13

R-squared 0.576985 Mean dependent var 0.342659
Adjusted R—squared 0.492382 S.D. dependent var 0.074251
S.E. of regression 0.052902 Sum squared resid 0.027986
Durbin—Watson stat 2.127665 ‘

Equation: TFP_NONMETALLIC = C(13) + C(14)*LOG(GRDS_NONMETALLI

C) +C(15)*LOG(PRDS_NONMETALLIC)

Observations: 13

R—squared 0.814994 Mean dependent var 0.081116
Adjusted R—squared 0.777993 S.D. dependent var 0.134111
S.E. of regression 0.063190 Sum squared resid 0.039930
Durbin—Watson stat 2.111198 ‘

Equation: TFP_METALS = C(16) + C(17)*LOG(GRDS_METALS) +C(18)

*LOG (PRDS_METALS)

Observations: 13

R—squared 0.163070 Mean dependent var 0.124785
Adjusted R—squared —0.004316 S.D. dependent var 0.051066
S.E. of regression 0.051176 Sum squared resid 0.026190

Durbin—Watson stat

1.407370
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Equation: TFP_MACHINERY = C(19) + C(20)*LOG(GRDS_MACHINERY)

+C(21)*LOG (PRDS_MACHINERY)

Observations: 13 ‘

R—squared 0.886134 Mean dependent var 0.192165

Adjusted R—squared 0.863361 S.D. dependent var 0.144941

S.E. of regression 0.053577 Sum squared resid 0.028705

Durbin—Watson stat 2.240603 ‘

Equation: TFP_OTHER = C(22) + C(23)*LOG(GRDS_OTHER) +C(24)

*LOG(PRDS_OTHER)

Observations: 13

R—squared 0.652307 Mean dependent var 0.178075

Adjusted R—squared 0.582769 S.D. dependent var 0.109761

S.E. of regression 0.070898 Sum squared resid 0.050266

Durbin—Watson stat 2.186684
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System: SYS06 | | |

Estimation Method: Seemingly Unrelated Regression

Date: 09/25/08 Time: 14:48
Sample: 1993 2005
Included observations: 13
Total system (unbalanced) observations 83
Linear estimation after one—step weighting matrix
Coefficient Std. Error t—Statistic Prob.
c(1) 94.00649 10.38978 9.047979 0.0000
Cc(2) 17.82408 1.695032 10.51548 0.0000
C@) —24.23019 2.415875 —10.02957 | 0.0000
C4) 0.279155 0.360794 0.773725 0.4420
C(5) —0.240268 0.144090 -1.667492 | 0.1005
C(6) 0.216158 0.124360 1.738169 0.0871
C(7) 1.954948 1.106017 1.767556 0.0821
C(8) —-0.127920 0.359502 —-0.355826 | 0.7232
c(9) 0.006643 0.400162 0.016600 0.9868
c(10) —10.94608 2.186696 —5.005762 | 0.0000
c(1) 1.146565 0.505779 2.266927 0.0269
c(12) —-0.171662 0.317270 —0.541060 | 0.5904
c(13) —0.625823 0.496773 —1.259777 | 0.2125
Cc(14) 0.018947 0.185053 0.102385 0.9188
C(15) 0.043326 0.144112 0.300639 0.7647
c(16) —2.625220 0.521224 —5.036650 | 0.0000
cQ7) 0.236929 0.064063 3.698379 0.0005
c(18) —0.044074 0.083998 —0.524701 0.6017
c(19) —0.775052 0.324503 —2.388429 | 0.0200
C(20) 0.206937 0.235124 0.880117 0.3822
c(21) —0.096651 0.229863 —0.420474 | 0.6756
Determinant residual covariance 2.33E-21
Equation: TFP_FOOD = C(1) + C(2)*LOG(BRDS_FOOD) +C(3)
Observations: 5 ‘
R—squared 0.969245 dependent var 0.412010
Adjusted R—squared| 0.938490 dependent var 0.179801
S.E. of regression 0.044593 squared resid 0.003977
Durbin—Watson stat| 3.207254

Equation: TFP_WOOD = C(4) + C(5)*LOG(BRDS_WOOD) +C(6)
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Observations: 13

R—squared —0.007339 dependent var 0.192053
Adjusted R—squared —0.208807 dependent var 0.057529
S.E. of regression 0.063250 squared resid 0.040006
Durbin—Watson stat 1.680248 ‘

Equation: TFP_CHE

MICALS = C(7) + C(8)*LOG(BRDS_CHEMICALS) +C(9)

Observations: 13

R—squared 0.318678 dependent var 0.342659
Adjusted R—squared 0.182414 dependent var 0.074251
S.E. of regression 0.067138 squared resid 0.045075
Durbin—Watson stat 1.285377 ‘

Equation: TFP_NONMETALLIC = C(10) + C(11)*LOG(BR

+C(12)*LOG (ARDS_NONMETALLIC)

Observations: 13

R—squared 0.871581 dependent var 0.081116
Adjusted R—squared 0.845897 dependent var 0.134111
S.E. of regression 0.052647 squared resid 0.027717
Durbin—Watson stat 2.050337 ‘

Equation: TFP_METALS = C(13) + C(14)*LOG(BRDS_M

ETALS) +C(15)

Observations: 13

R—squared 0.238579 dependent var 0.124785
Adjusted R—squared 0.086295 dependent var 0.051066
S.E. of regression 0.048813 squared resid 0.023827
Durbin—Watson stat 1.714923 ‘

Equation: TFP_MACHINERY =

c

(16) + C(17)*LOG (BRDS_MACHINERY)

Observations: 13

R—squared 0.889528 dependent var 0.192165
Adjusted R—squared 0.867434 dependent var 0.144941
S.E. of regression 0.052772 squared resid 0.027849
Durbin—Watson stat 2.4711713 ‘

Equation: TFP_OTHER = C(19)

+ C(20)*LOG (BRDS_OTHER) +C(21)

Observations: 13

R—squared 0.578654 dependent var 0.178075
Adjusted R—squared 0.494385 dependent var 0.109761
S.E. of regression 0.078047 squared resid 0.060914

Durbin—Watson stat

1.475615

DS_NONMETALLI
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System: SYS07 ‘ ‘ ‘

Estimation Method: Seemingly Unrelated Regression

Date: 09/25/08 Time: 15:23

Sample: 1993 2005

Included observations: 13

Total system (balanced) observations 65

Linear estimation after one—step weighting matrix

Coefficient | Std. Error t—Statistic Prob.
c(1) 1.003921 0.123217 8.147616 0.0000
Cc(2) 1.26E—06 | 2.81E—07 | 4.477052 0.0000
C@) —1.05e—06 | 1.91E-07 | —5.499041 0.0000
C4) —0.592904 | 0.199955 | —2.965188 0.0046
C(5) —8.36E—08 | 1.17E-06 | —0.071417 0.9434
C(6) 2.92E-06 | 8.61E—07 | 3.387220 0.0014
C(7) —-0.118558 | 0.078915 | —1.502358 0.1393
C(8) —-1.96E-06 | 8.26E—07 | —2.376553 0.0213
c(9) 1.29e—06 | 4.49E-07 | 2.876911 0.0059
c(10) 1.008910 0.685168 1.472499 0.1472
c(1) 1.37E—05 | 7.09E-06 | 1.932846 0.0589
c(12) —4.09E-06 | 4.30E—06 | —0.950338 0.3465
c(13) 4.470251 1.235494 3.618190 0.0007
c(14) 1.42E—05 | 3.97E—-06 | 3.580393 0.0008
C(15) —1.69E—05 | 5.45E—06 | —3.104946 0.0031
Determinant residual covariance 6.86E—17

Equation: TFP_CHEMICALS = C(1) + C(2)*(IBRDS_CHEMICALS) +C(3)

Observations: 13

R—squared 0.696978 dependent var 0.342659
Adjusted R—squared 0.636374 dependent var 0.074251
S.E. of regression 0.044774 squared resid 0.020047
Durbin—Watson stat 2.341552 ‘

Equation: TFP_NONMETALLIC = C(4) + C(5)*(IBRDS_NONMETALLIC)

Observations: 13 ‘

R—squared 0.850019 dependent var 0.081116
Adjusted R—squared 0.820023 dependent var 0.134111
S.E. of regression 0.056895 squared resid 0.032370
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Durbin—Watson stat | 2.508849 ‘ ‘ ‘ ‘

Equation: TFP_METALS = C(7) + C(8)*(IBRDS_METALS) +C(9)

Observations: 13

R—squared 0.342470 dependent var 0.124785
Adjusted R—squared | 0.210964 dependent var 0.051066
S.E. of regression 0.045361 squared resid 0.020576

Durbin—Watson stat | 1.885307 ‘

Equation: TFP_MACHINERY = C(10) + C(11)*(IBRDS_MACHINERY) +C(12)

Observations: 13 ‘

R—squared 0.878375 dependent var 0.192165
Adjusted R—squared | 0.854050 dependent var 0.144941
S.E. of regression 0.055372 squared resid 0.030661

Durbin—Watson stat | 2.112455 ‘

Equation: TFP_OTHER = C(13) + C(14)*(IBRDS_OTHER) +C(15)

Observations: 13 ‘

R—squared 0.725317 dependent var 0.178075
Adjusted R—squared | 0.670380 dependent var 0.109761
S.E. of regression 0.063017 squared resid 0.039711
Durbin—Watson stat | 2.265662




Hr
J
N
o

(2% 7] 2K PHRIIEI
HEAY OB EAL

VLIRS
135-080 MESHA| 27 Gots 68317 s2UE TEL: 568-1183 FAX: 2188-9600
dsr@dsrgroup.co.kr, http://mww.dsrgroup.co.kr

LIRS T(0 oist MEAR HEZA “I.I

— 1A
ro
10
[~
mjo
Mo
k=l
]
_O'L
ro .o

2!
R
I Hu

T oo
_Ol

mn
[s)
T
mum
i
oo
[s)
30
rr
o =Y
ro
=)
L
i
it
I
ol
0=
J\I
2 5
r I
o
Hrr
> o
th

44 2

o>

>

o

H
L

X oqu
=2
rlu
Fn
A o
2 1A
l
o
i)
2

I

o
L
a
rg
1o
o
ol
AY]
m
>
Q
rrr
f

-
ol

>
lo
N
o
ua
i}
o ot
-
>

°
o
0
~

=

mx

Ho

FA

>~

o

=2

)

=
i

ol

o] 1742
Ict =
{13z M[14z=0f| 2|7{5104 1
et EHHE 5l FA0f 75le|
=A

=
I ZASHIEHCL

oot

02
0z
A

i]
mo © oo N

Hﬂ 4>
]III
>
Wz ok
Mo
2
x

Eieh 7lote] 2/z0f thshA
M5 28=24, 5*715'313

A 220 B YGE 5 TS 5

|
[u
ng

r
0

k!
v

=

|
-1

= 0x

SAH 33
@ sl
| 2o
@ SH<
Az=

(H[e B3)

PO M 224Xl Atge =M Jelolut ol e il 59
Sl= Abet2 Es g ofo} sict

of &= Jelo|t ol = | S2f H|2ol| &sk=

AZY olelel ZHoz A= oiME of Eot

>4I->|

oHn _IZ'_ 1 J
z
[0
do

S o

M2 M
Seleine 2 o (02) 2188-0678
MAlelzel 2 8l F  (02) 2188-9701




272 J|z¢F BXel A mhegd 24

HEZA| oM Z20ids MW s R 74X 0 F0f
2A&Ych
= ZAE T 20M ol 4t 644 Olstel MF =2 FHOH jatoz pRLCE

sQ1. HE (1) Y (2) 014
SQ2 o™ oh( )M (120204 () 30CH  (3)40CH  (4) 50-64A]

SQ3. X 01) Z5T 02) Y57 03) =S 04) AT 05 ST
06) SCHE 07) FTT 08) YST 09) ST 10) MTHE
11) DEF 12) 2T 13) ST 14) SN 15) A=A
16) 2T 17) ST 18) ST 19) ZAM T 20) A7
21) ISE 22) YT 23) 72T 24) T 25 AT

0 &EH ¥ J| E (o 222 BFLo| JISsl= HELILICh

SExt 4 Ha5(94)
sExt F4 HapH5(HEE)
20084 @ Y (F/RF) N ze
XN Q
HE YA T e
HEY 4 (c : ) HIEHHIOIA




Hr
J
N
\l
w

Part A. QX757 10]| CHEt Z=AL

Feltele A= dYe ¥5F1, AsS Z8cks BAE HolLE =Xt
Hol Jles8E 47| ?lofl of 4= SYLCE 10 et 7[=0sts =
et 7|28 S2Y0l 45 AKX L AsULL dIitET7I=e &
240 HEV|=2 HAMEM Z|=ater EEQ RCYO|AL ol MEV|s
9 Jlghk ANEYULCE 7| ZNEE0MFE FESNUY, ME/LHT
=, 4818, E52d, YESH S M-l o[22 7K ojef M
7le =2 E ?loll tiotA 0|8 EUCt ofof 2012 2= SHE &
= 830 MoUX SFIRIrE7IE AdSeH, 7|=AFEHE He

g flgt SEUT == 0|8E

A, A%, MES S HIIE 7 455
LICt  [27]7t= D1, D2 HAl]

T ZHFO ABE £ Ue DOHA BYIIIET = © MARSZ 100
o CHIt AB0= Axtze|, A =2
s9 7|xuE 7 A LICE SR f2|utet
ATLX2 0|7, FY, L2 S e 757\ 0|8ty A=, SAES
2 A7 E mMotstn a#E 7|37t RETH A=QLICE

[£7|7t= D3, D4, D5 HIAl] £ 2
& gbM D} nef M| 2 E sl DoHX| LERtIS7

12

N et & of
2 A2 Z=XST QYSLCH ARZ|ZHS 9gEHOoZ 2012W0| &S0
20200 2tz = LTt

DL FoPAME O] EEXIE &7| OIFH0| FERIEL7| Z2 YRS (0f Cifoh
=0 = HO| UASLIR

@ =0i= Ho| ALt @ S0t= Ho| gitt

D2 FSPHME FEAVIS7| 52 YRPIE7|E 0I8510] Ao 22 #E
FO| AHIZ IRfKl= HNE2[E 0| S UThs ARES Y QU
LR

@ €1 At @ Z2ECt

> Ho

L



274 J|z¢F BXfol A mhEgl 24

D3. FoPHME nSeful = HisfuloA 22[sts Hi2 Mol JUSLIP

@ ALk @ it

D4 FoPHM= O] E2AIE #7| OfH0| BFA0 LS IEE717F Adkn A
Che AkeE &1 JAJUSLIIR

@ €1 At @ Z2ECt

DOLIR) YYRTIETIE
® (AR 71247 T
A U AR 1)

E
op o
0z =

B mn >~
]
N

o
B

N
ro
ol
&
i
ne
o
+

)

o WU Oj0
>
ol m

0 ro
ro
]
1

1A

MO
OH |

b
P 2

®

>

M0

A .

re oM o
H1

2

B

>

3

>
N
rx
on e jor
4>
2
rir
o
ps]
1
N

Pl
Il
o
0f0 MO
T
=2
inl
0x Hu
d
T

"
r2 0
0z

b

1l
o
0z
Ral
o= >
mo
o
00
o
T
H—
HI

x
o
0z

>
i
mo

°
0o
o
i
r=
N
=

o

A
mo ox
> H

omm

r=
>
=
=

e

oln

=2

o
0 ol

0fo
_O'h
o2
>
i
re
-
2
2
~
>
b
olo
of
K
o

@
10
z 0z
> OF
Ac]
J9
02
0z
Rl
oz

Rl
N
1p ol
d
N
N X
e rx
o 10
~ o0z
2 of
X
Jo
e
-1
=2
Mok
to

F

02 b
0:
I

N2
|'|0£
= X
X g

20
0{, Science, Nature2
H

e
b

K

F

-—

HI Ho o
= o
o
ro nE mn
>
M
10
e
-
o 0N
2
i
fjo
o
HI
_o't
|___|
e
-+
N
T
njo
4
Hw
oo
o)
Hu
>
Hl

N
°©
=]
Rl
=i
k1
o
Al
e
1o 0
Rl
ou
ik
=
ﬁ
=2
N
2

0z
Ral
N
Jp
N
-
e
o
>
0
ol
N

Of2fgh UOfHR] e
2R25M, O] HIE

M2 AMESO0

2 oo
o

O
0 me
I
rr
or N
R
=
rr op
|0
Hu

e
il
r2
Kol
=2
o
Pal
02
0%
Rl
N

>
J
Pl

Q
|
B

=
ol
el [
Rl
Mo

oa
Mo —
=
o
In
°
]
=
ol
mjo
Pl
11
gﬂ

20| 2

T
z
=

fin)

ol
o> rjr JF

in
o

op £
2 4
s
>
o

n rz

Mo
rl:l
ol
=

~
9 o

of st
ol ol
SENE

oS
| == Ry [

ol S5t
T2 XEE00
Qo= BTh=s AFEE J1XSH

Set=gU

>

o — IOJ>
=

0

=2

E

e
- o=
b &
=2
=
=23
OO

-~
0x =
o IR

O™
40 ™

o 40 KITIO N
%
+
o
Kl
Pal
o
E
In}
=2
12 <o
R oy
o M
9 >
ﬁ]IQ
o
=2
10
o

oo
Of

g

>

N
Il

Z 11

o ¥ re

<z

Of

ol
—_

;
N
L
N
i b
2

-
_O't
10
NoT
T
N
B
J

0
=

JHEo=z
I ete

I§
o oo
%

ikl
r
a
S 1|
_O'L
N
=
10
>
Al
rlo
>
ol

> > 2 4
rlo
0%
b X
Ip
N

['
ol
L
=

N 12 o ofm

ot
il
rr
>
Mz
> H
I
5t
%
o
o e
)
m >

oo
1
Mo
2 o
[z

ol
-
)




[HEH] : 7 HE 138], &% 10 Sot FEE
gt 8 o FAIANH FHA

—

H skS 10471 O 13

D5. el 7= DOo|HX| LERIE7| AME ffo
I ASME S HAEE QI ()RS FTECR XISt

H APt UELIR FHEPE XISSHAIR| GH=ttH Of Al F=EIE7| OfF

Sk
O Utt — [Deez JMdAR ] @ gltt — [D/2 7HIAIR ]
sk 1047}

Ug 9p

JZCHH Fple| Zts AOHR| FERIEZ| A

D2 18] (26 712 ( )US FIFHOR RiZold oA %
OULPIR FoIH RIZSHIAR] QHCH3 O ARl 2717 OfgigLict

© ot I 0 oCf

D6.

oS Qo B 10674

D7. JECiel Jsie] 7ite MOJLR] QAAIET| AL
Of 18] [1/244 7124 ( )i 7oz R|ZsHA ol
&J7| ofgiLict

UKL FSI7H RIZSHAIR] AL O] Af2 =7

O 2ch I © ot — [D8E ZRAR]

b8, JFCHA fole| 7= T 13k AIZolke APt flELiie
@ X2 APt gict

@ K= AL ALt



276 J|z9T EXte| FME oiF

S byl S alst xi=a
Part B. Al2|ZXMIE Aleto] 2et ZE
X Chge| FH= H|ZO0| 2L 5t k=80 582 fBIMT AREE
LICE SHEARO v 2 MZSIAAL 248 Hof AR
GL MCHE = LA os G5. BIZY/A|DICH|
ol T G2 71E G3. Bje7iES GA.EI9eH sjelfelons
oiFEols & S0l (5 BIAkS
= o 20| ZE%_T‘_*" o @372 @AM
@ =t °A50| ol 654 OJAt o | OXgY @ HEH @7 ¢
@ OfLIct sz o whoxt 5 |OF ® @5 o @ ot
< 7@ g @0l & ®7| Et
Go. HX|2t 2| £ WsFFES OEA EuLIP (WsEH3+E Of2f =X}
ol O dhFHAIR)
&t E=Ssimi el it =] Chst Chst
0 123456 7809 10 11 12 13 14 15 16 17 18 19 20
G7. & o 8 SO st 7h70| @ BRAS(MT 25)2 At Hrellpk
( )2HA
G8. T FHHQI M5 LE FTA|7| ZTSHAITH ORHO|A SH-I2H S2F ==

A=

ot

—

(01) 1008+ O

ot

(02) 1002kl OJ4} 1508kl O

=

(03) 1502kl O} 2008kl Djgt

(04) 2000k O[A} 2502+l Ojat

(05) 2508t OJA} 3002kl Oft

(06) 30082l OF4} 4003t

ot

—

ol

(07) 4009+ OJAF 5008 O]

(08) 5002+ O

o

(09) 7002HA O

(10) 1,0002Hal Of&f

i



!5 277

GO, ZHA B 3 S0t Fsio] ¥ BRASHIH 252 A0p HLpR

( 2R

GIO. DloF THEOl S Dhsl Z:AJ7| ZRASIAIR OffolA SiLIRH 22t
AN
(01) 502kl |gt gkel Ojak (07) 3002k2! OJA 35022l D2t
(02) 502Hl O[A} 1002kl D|ZH  (08) 3502KR OJAF 4002k O[ek
(03) 1002kl OfA} 1502kl D|ZH  (09) 4002KR OJA 4502ke O[ek
(04) 1502k O} 2002k2] D|gH  (10) 4502K2 OJAF 5002kl Ojek
(05) 2002kl OfA} 2508k2l Dfgt (1) 5002ke! OJA}
(06) 2502+21 OJA 30022l O|2t

- 2201 SoHFAIA THERS| ZARRILIE -



278 7= FXQ| FNY mEEL 24

<EIPI=>
HIPIEN

+ DEXE HEWAE FHAR] 7@
JlasAl —— YUFY o213 7S
= Y °I-S- It LII-T‘@ wi?.“'ﬂﬁ 7I$7l|'£

AR TE B 6T
AE W AHA| ’T\ﬁ‘iﬂoﬂ chek
TAtET

YA AE FHAH 7I|'ir
e e e ]
NEE ieiz} Hola s

Yun s olget
=E &:@Eﬁ BNCT({ J QI I HARM 7 T AL il

%, el@lol —3 BRIEEEEN

oA AL it N

lon-cut® Ol 88H - L 2 2l S PR} AR} O

SOl solrt A== 1 o A ‘R @:m ofelol At

SREEAI SIgt HEl 1% b J | . : Finimel Su itz
Pt P el
ouixish BHRIS olg ul
S48 phAle] AR i

(715844])
HYrAD|ls U S2 =

=SS

X2
i}
A

714p|=

 ®I3IE 2 |
X SIS0 L

AT A HMZ WX 225WH7] YA
; ] T



== 279

HIPIE3

S IE SAOT B o1« NP SHAH 7=

<1GeV LIV S IE F2IO= SHRDIEHN (N

HIPIE L

Ml =2 58

XA S80I

0/= : SNS (Spallation Neutron Source)
1 GeV /38 mA SAEXDIIED|: (BHXH
THAICH AIS & JHE, LHeD|s 2 My Zst AR
2006 62 2=, BT AI2FS (0lAE 14218)

& : J-Parc (Japan—Proton Accelerator Complex)
3GeV /0.3 mA, 50 GeVel ZAXIEI|: (BSEXH LI
ASENY, B3 L DX S2HP?

2008H ABSHZ HA = (0ilak 1,335%90)

AQIA : SINQARIA
0.59 GeV2ol ZHZ
NT, BT, ST & 2&&
19904CH S8yl 24 eIk g-10d
%= : RALISIS

0.80 GeVE22l EFF LYHIIII|: (LLX)

NT, BT, ST

1990 TH S BH0 4, 2007, 12, 200 ERO QAT & A}

~

? | BRI~ KA
Tl (2 | o el SE~1EA

= : CSNS (Chinese Spallation Neutron Source)
1.6 GeV32 IS LHXIHEI]: (BEA
THAICH A2 2 Y, LHeD|s 2 MYy Bs o
20134 2ABSH (0lak 1.6218)



280 7|x=F TAQ| FNH mEEL 2

1z

HIPIES
AR-0I= SNS (S8 28IDIESID
= SNS(Spallation Neutron Source), Oak Ridge, USA
= 1GeV OfA%],
= HIg 21 4Tl (248 10008 7FE)
= 20074 MH|A

Front-End Building
Central e

s y stron Building
Liquefaction ¢
= . _AFing

; Radio-

requency

Faclity
Support
Buildi

ervf_ A
boratory & Nanophase
Complex S\ Materials




SUMMARY 281

SUMMARY

[Title] Economic Impacts of Basic R&D

+ Project Leader: Seogwon Hwang

Abstract

In Korea, investment in basic research is considered as a key to make a
leap into the group of world leading countries. Under the severe economic
crisis, Korea needs to establish original technologies through basic research,
for it is not possible to maintain its global competitiveness by imitating
others. In this context, the Korean government is set to expand basic research
investment of total public R&D up to 35% until 2012. As investment in basic
research grows, the demand for analyzing the economic impacts of basic
research is also increasing. Considering these policy demands, this study has

set two goals as follows:

- to measure the economic impacts of basic research in the macroscopic
viewpoint,
- to develop the methodologies for the economic evaluation of many

individual basic research projects.
The results of this study show that quantitative outputs do not come into

the picture in basic research. Meanwhile qualitative outputs such as papers

highly cited (for example, SCI papers) are prominent. This is the reason why
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the knowledge stock from basic research is measured by accumulating the
number of SCI papers in this study. This study suggests that when the
knowledge stock is increased by 1%, it will increase the total factor
productivity by up to 1.3%. It means that basic research is related to not only
advancement of academic knowledge but also economic impacts such as
growth, productivity and so forth.

It is also important to analyse the economic impact of an individual basic
research project. One of the main characteristics of basic research is that
projects on that area sometimes have non-market value. In those cases, it is
impossible to evaluate a basic research project by value-added approach in
which value is usually measured on the basis of market exchange. CVM
(Contingent Valuation Method) is used to measure such 'mon-market value' in
this study. The result shows that the value of the next generation proton
beam accelerator in Korea is about 1.26 trillion won.

As a result, this study supports the Korean government's plan to increase

investment in basic research dramatically for the next 5 years.
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