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Summary : The purpose of this study is to examine relationship between public R&D
investment and private R&D investment in Korea, and to obtain policy implications of the
results. To this end, the author attempts to provide more careful consideration of the causality
issues by applying rigorous techniques of Granger causality. Tests for unit roots, co-integration,
and Granger causality based on an error-correction model are presented. The existence of
bi-directional causality between public R&D investment and private R&D investment is
detected. This finding has various implications for policy analysts and forecasters. Increasing
private R&D investment requires enormous public R&D investment, though there are many
other factors contributing to private R&D investment, and public R&D investment is but one
part of it. Thus, this study generates confidence in decisions to invest in public R&D. Moreover,
this study lends support to the argument that increase in private R&D investment, ceferis
paribus, gives rise to public R&D investment. Increase in private R&D investment results in
greater national income to be spent on R&D investment and stimulates further public R&D

investment.
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1. A&

i

A= 7)1 (OECD)E Ayt 1049 279 AlA 72 4728 thdo s 24 333} -
7|4 - AR EA 239l Science, Technology, and Industry Scoreboard, 9] 2003\ =32
HE7bsked T} (OECD, 2003). o] Abg& A3 2zh5-F29] R&D FA19| o8 FA ==
% R&D Fatde] I 9o digt AEE &3 oledl, $elvere] R&D Fabhe 29199
g2 AT (GT)el &3k Flviete} olge]ols F7hatwia AA 79E AA)ssich
£33 R&D £} FWEAAE (GDP)olA] 22 8ke vl € OECD Hal 2.3%5 534,
m2 (2.82%) 5 (249%) Zads (220%)% dA#9 GTE7FER 557 AlA 69F A4
stk HoiAQl ol qiat ofz} AiziQl fEA AR, SejuetE R&D 74 A=
o] ¥l Aol

olelgh vi7g atoll A, F R&D 2] A% 2 Ao de e B2 4l

i
K
48
o
td
L

A3 gt} 53] R&D $AHS) AabEAds) felg e 24 yRE ok A WA=
719 e AeEel e R&D FAF 714 e] A bl vlixz gkl g EAelch o E
S0}, AR - HFE (1992) Az R&D 7371 A4t el vx]e o3& Bk 7,
W2} (1994) Ax2-& diFe R 719]e] RD FAP7F oY ¥ ufel vix& Gaks A%

Moz pAslglon o]k (1994)2 A7 NiEAlel Fun|A &S g aEsle] o]
23| vz F%E Hr1gkub vk 2 (1998), 2AR 5 (20022 7199) R&D 4}
7} oleJe] mixE &E Hrisielrh
+ AHolA 71gdell AJdgk R&D A152] AAA 53 = RD &5
F3bol] digh EAelrh bl Al AT F2 BRI, AErleial, 7]
s7HERAAN, S04 71, 37 e A, AR, 1
71EAl Sl Skl Akl diako 2 sl oleh D Fzbe} gl A AbgdAl
A <1998>0M k23 gl ¥4 %_’—*4:% S8 59 R&D AFALe] 1% gold
W, Eolvhs w7k R&D FAH= ARIHE -0.257%~0.294%0] $o4h-& siiet 2
Al A Az AAIA Q] AellA] St A xﬂ R&D F24e] AAGA i ass ofbF
= Zlolch ofel ytaiste] A (1999)-& A R&D FAF ¥ W7t R&D F£A49] 4] &0

1o
£

o)E 2balell tHal Adzp-rlel W3} Fa Aol s AREAIM (2002)e] Lok WelHe] ok
2) o] Falofl Wiyt F #e] dFAalel thal A= David et al. (2000) o] % Hiﬂﬂoi adeh.
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2002)0 E.E} “L_L-‘jcﬂ UZ‘“;/H 1970

7} 70.9% R 33.0%2hs AES 9tk 4% 5 (
d~19989 % o2 R&D AL AAAAS pisher], ofdd A4 o] R&D F4}
E rEsleAld o3, & dfdA e EAE BAsch B4 R&D FAkeE GDP Alel
of ke alaFAE A EAsch sAw A4 R&D Ak} w7k R&D FALE
TFHEste] $AYE wji= A4 R&D FA7} AAAAS FEstA 2 Wzt R&D FA= A4
S A Richs AEE Aok

g7 A5 2738 A7 T AellA, B A AY R&D FAke 117 R&D F24]
Q@A o el As 8wz} ghoh B S5 - A3 (2002)0M % o] FAIE o E 284
& A 1983w1 ~2003 & LR §F o] FAlol tigt BAAFAE A vt Qi)

(1983~2000'd)ell A A+ R&D Fats} w17k R&D FAb7}
TAES. & ATeldE ol FAE F A AR QA AT RT
o 337K Aol sste g ARE o183} AFH
%@.7l°éi\4~ Hl A 2ol TR QA3 7S o182y Hr} 90
olZeIRIA "4 QlFARRE opvzt A7 <lRA A dsjA e At
&D FAteh 917 R&D F4} Atolel] Aa@A7} WA )= o] Ao

F& ovlshe 22 ofch ¥ R&D FA7F W7k R&D #5¢ £43
&D FA alt RN 7]0111- 4 9k °D% Eﬂi ﬂJz} R&D g0

| Bl=

Moo
fuy -z tle o
=

2,
N
—_
o,
= JIE

FA} A4 R&D AL fdsherlel g Aes xﬂﬂa}?ﬂ %4. o] E’—Sroﬂ
olofufel whef A Aube oS ukg 4 9lrf

chAl E# A, A5 R&D 219k 917F R&D FA} Afe]o] alapabAle] wpake 93 A 4%
A S 7R} oS Sof A R&D FALERE w7 R&D $AL29] whiksk QlataA7}
At AR R&D $249) HAaE 7 R&D F4H] 244 E 7k 2cky £ 4= ik A%
R&D FAZHE w7 R&D FAR 529 A#3A7} givkd A Y- R&D FA-5 A7l
AAo] Alsjd wf W7t R&D A= S71e Zlo[vh ubdel, wlzt R&D FALZHE] AN
R&D FApze] shibsf QA7) EA1gchd A4 R&D 54 Zole AAMo] ulzk R&D

3) ohge] of ATE ¥ R&D FA-E ol o £AH PELL 4oz 33 ek ol olely &
A78] FAske Hol7} gk,

- 177 -



Sabo] BAA Q] e v ko AdE 4 glvh ol wWEe Ry AL A
=obgl, 2 429 E-94 7H4 (neutrality hypothesis)o] A#gcba A4 R&D FA}

g Z7M)7)= AAo] w7t R&D FAol] WvhE <dgkd nlAjA] @& AHeolch

wpeb 2 Q79 £22 A4 R&D Ak 17 R&D FAF Abo]9] lAAE B4 3o
I A2 HE AR AAEE Qi el o] A 2] 3, & =EdlMe &4
AFslgi ol Foid AAG £47WE o] 48t & ohe 22 w2 At AA,
AR R&D $Abe} w17k R&D $249] oM A (stationarity)S HA ¢} 4, £dAd0)
QlE ™ FAE (cointegration)?] TA7E sl A& AATCh AA, FAEe] Tk A4
< 7AA37] 98l Engle and Granger (1987)7} #|ekst @ A4A 23 (error-correction
model)S A83kt} o}ge kAL A FAES] AHA , SR R e A AR A
o) JoAL wiAE = UEF FAA S A4t A AAE AU

]3] B =F2 r}g3} o] AT HA 22 & ATl AHEE Az o
3l A9d ¥ R&D FAteh 217k RRD FAke] A e #Xstast she 28 2w
HEo| sl s Re} 3Rl e AT Autel disl =i} whAlT A2 dte] 2.9,
A XA AR A A Fefrict

o)

et 1}

gt

mlo

2. A% U ATYHE

2.1 XM=

Aol AH-E Alge AA 1970958 20023704 2] AF R&D FAks} 117k R&D 72
ofch AP EE 1970»:19,; g A& 2 oA Are T50l £rbestslr] welth 1979
oAl kg sy et ol M Akl o.m, 1980 ol AbE = i%lﬂﬂfﬁ%%%i
ARRAA, el A hitk ol& EAA AAHe gz R&D FANE A A e s
M siel, ahar ezt 1995 71 GDP HEHole & 73 1995»3_ 71 A7

[
D

A
2 Wizl &l = 7 AAAS GDP Y EHolel 2 vEE 3 ofA] 1008 F8)
M AA7IA oz W3lkgt) olge] whee wntd e R Fodsisich
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28 o] %9 BAL MY R&KD FAFe} w7k R&D FAF] e ol 278b7| ke A}
ARIE H3 gl A3} A AALY] folgt B0 7 ald) AlEd
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kb 917 R&ED F2HE mASEaL 91w, <a¥ 2> Ad2ag AT gl 2% 4
R&D F#ks} =17k R&D Fa4H EA3k2 glek 19701 o] F-2 F & 2 A7t sichrh o
2 198298 7132 3to] 17 R&D FAE A R&D ks A)eh] AReisl o= ¢
4 stk

2.2 AFUYYE

r

7t Granger-2Iotd HAA D oA A

olzpiA 2] uhakel i3k 7142 Granger (1969)°l &3] &2 A== )t} Granger-<213%
A AALE T Mg Abole] A A EA FFF AAse /H g o] Helsln
uj$- dubyel AIubol) F Y AAG HE X, Y7 olE dl, AL vgkelth A€
X A ARR-go 2 FAalel yol digh & e A7 Zaghbd X7F YE ‘Granger-<l
gk} gk}, Guilkey and Salemi (1982)2}F Geweke et al. (1983)el] &J3] E3%l |
72 (Monte Carlo) 224§ 747 el dzm, 53] AFdFeld Awe 5 L38

735 A& Az Al /A 71 E FellA Granger-<labd AR o] Zhab wiskA g
ATNE 7%t ety 2 ol M= Granger-Q1 3 A 7S o] &gkt

F544] Granger- 234 A S A8-317] $aixd= JAI AL WG] AAdo] ko]
olob dlc} QlabA] A olA B EF (non-stationary) AFEE o]-&38A =W 7 A
(spurious) 134 #A A3E AL 4 9lgol o8] Aol U} (Granger and
Newbold, 1974; Stock and Watson, 1989). @24, Engle and Granger (1987)2] 174 =}
= upel, WA AAd xeoF vel oA, & 7h W] w9 (unit root) S F-E Felsjof
ot k922 A= vl =24 DF-4 %4, ADF-7 %4, Phillips-Perron (PP) %

" (Phillips and Perron, 1988)¢] glth. DF-Z A& x}7]A}ak 2 o] Babo] Za)slA] ¢8-S
S AT s7)o AekHo] glo] FHFolle A o] &R g} de] AHEEE ADF-H A
& A7) Al S AR R pEske A S 7PAARE ol Abe] givhar A s Aok
& 71lel

aeba & Are A ADF-AAW A PP S 3 ol &3te, F #4H& A48 2
A& o= PPl 2Aste] HFH 4

o] tobar Zqrel Alabakst A7k e @Al o] Aol el AT Ao ol
W4l E Bolzj o] WhAdE |

il b =
ot ol A S sljof gk obef & 7hA] v Folsjof & 7
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o] AA-E Fo3 TAlEE ol F, Ak lojH Aol upel ©helE A of Hoff digt
g depA]7] npaolot, el HA 7|5E H43te] HA AAE AAse Aol Has)
b B g = AgdteA 71 de o] g5l AIC 243} 71E (Akaike, 1973)S A
£

TAEY ML Aol AH T B2 1 o8] AAXAL] AAH R FA F3 o]
(systematic co-movement) 2% A8 & 9l.ov o]ef gt IA} EAIFE o F-A o]
fghcho gk wbet xo} vy} 27 Bk AlAdeletd, XoF v A¥ARE 94 &
13 (random walk)d 722 of|At=lc} (Engle and Granger, 1987). StA|qt o] 5 w4

A fﬁﬂ“ Z=X-bYZ A 4AE /M 4 ook upeba] 2eid o] AF

< X9 b 3A-EE glvka weic

] X} y7b 27 Bebd AlA e A ut A EEe] olohH EFA Q] Granger-2) 3%
A AR RS 222 FASA] X3 2AFA R SAS Hep 33l 3] A
A& ok g} (Engle and Granger, 1987). ¥bgoll X9} v7} 747 E<bA] A A dolmiA
o] T AAYY AP AFE A Bk A olzbd 2FA A Granger-AFHA A& A-E3lok
gk} (Toda and Phillips, 1993).4 wtebA 2354 <] Granger-A34 AAE T3t/ &
4 A4 R&D #A A3} 917k R&D F2} AlAEe] 343 AAd dis)

po)

p}

oo omu fNofle
o mie

s r‘_E. _llﬂl

I g3t

TR R 7AW = =A Engle and Granger (1987)2] v \iﬁr Johansen and Juselius
(1990)¢] uho] olck Azl FAE A vty 7= veES AAAMN FAE
e} g 73 o, o] AN f2d el da dH S HAA S st TR #
5 gddste fAol). Il W3] A A 8ol AR H-FAAHE L3 ¥
FAAF PP o] FHE A5 (rank) & SHT o2 FH R &4 55 AAS =, AS
AellA Afel vl B} de] ARg-Ec) el B Aol Fxbe] uhY& A 88fe] 3
Ao EA] §5-5 A a3id) 2] Al e} v A2 ARk A S Fa
FAelnR, o AHprlHoke AFATFANA 714 de o]8-5= Akaike (1973)9] AIC

7|Eell 2718kl A AR AR

4) 334l Granger—<l#A 7142 Az} 2 A a4 Yoo and Kwak (2004)F A3 4= glc}
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ek A wWe xob Y7) 9SS v 3, & BebAl Aol uk 13} AR Fofl= ok st
35 g afoof] FA Fo] EAlFTh Al RS HEsto] QA of Fol el Bt
Welok o} S W< Alolol] FHE AAE 2Tl ® B8la FAAQ A A7
° 3

o
o, %W ABWAE BF el £
Granger 134 24 Hehe chest el & & gk
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o
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to
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ok
o

L L N

AY,Z a/1+ lgﬁllidyl—i—F]gBledXtﬁj%— 71 E,_1+u1t ...................................................... (1)
Lo Lo .

AXt: s + ;,Bgll'Alel“i‘ ]Z,BzngY[A]"‘I” Yo Ei-1 + U cviviiiiiiii e e (2)

o714 g AR Qakzteln L& AAbe] A o, B8, yu FAHEF T 2w W
glo)c}. o}-&w] g, thed} o] FAE = FAE 3 A A zkake] A AgE (lagged
value)e]c}.

Y o 2 21X €1 oot e 3)

W] Al xFze oA A 0] Ao uizkel AaFE viAch Alake] 5 2pe A L
2 axéﬂ A "Hepd 2RA S dastn A7 A F2o o] & 4 gk wEiA] AAks
(Ly, Ly, Ly, Lp)9) AAo] vl$- F83ln2 2 dFi= AICE 48 BEe] F&
FEollA HA AxGE AALD
AL (D)2 X7} vE Qlobshe A of ol diaf AAE o AMgEH, A Q) Y7F XE
ke A of droll ] AT o) AFEHT A (DellM 4X, 0 FHAGE] BF FAALE
%95 X= YE @] A 02 Granger-el gl o) gk Al (1)ellA] e8] &
AAFA y0] BARCE Fo8lH Xv YE AV|Z SR Granger-dl3pgteta gich o] 73

5) mejEle AAe] Hughe WAH H4g AICE $47 BEE Fys) 24 44d -
4 QTA AR - 2 S A AL A A AR A 47 % R el 79
#59) Aol dee o] shelolel £ QAFolxe] Q17 AAD Amt 33 o] AR e HE 2
AT 82 AR

to
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E19] o|eto] FHw o S T BE velgirhs Hd| 9leiA %7
= Aoltk weF 4X, ;9 FAATe 2ApA ] FAAFIL B
AR s XolA YE2] 7Hstrong) Granger-3l#Ao] EAlgcty gl mfabzlx
2 A @AM gy, 8 FAAFE 25 EAZCR fosd v X WHew
Granger-labatehy gheh wdh A (2)ol4 L2154 3] A po] FAH R {2
3 Y XE AVIALR Granger-AF33tcty e} W A4y, o] 2 AGe) 9 244
o] FAA7E 2T EAACE foshd veld X292 7} (strong) Granger-l 34 o]
A8 o)

EEA 4 Granger-U3A AA A A (Dol 4] (2)oX 2x:48-& A9 ax,;
a4y, 0 FAAGTE BAA LR o3 2] o RE wAl o2y A f5E Az,
AFHAY vebd & gl AR} sh]l ubg, xR w

A71HQ B2E AAshe A& 7Rk 53] 49 XAl Al ] F33A

ox]9] ojete] ©rlof o= A& Fhw g QS Fof Ay FYHDAR

AZ Grlste 7] 2AAT RS 7RIk B QoM e 4X,,, 4T, AR
FAAF7E o7 A ARE AAE] Yo F-AHA = - A4S o] 43 1A <A,
A71A A, 7 A A 2R A

)
2l
e
L
ol
)
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kJ
e o

A

P
N

¢4

3.1 R&D FX} AjAIES] otdd HH @ ciel2 dF

2 ARk dl A ) eEL 5% E stk &2 Y FAE A AHEE
Heeg dAsked glol dAANE AAshe A8 AFATES A9Ed o 18 2 AR
7|2 AR o] B2 A5l A 21 (natural logarithm) & 3 3+ AREghc) 'I]r
ehA B dFelxE F-F R&D FAF AAIE WG A 2ag A7 g (LrDG)F =
R&D F2k A A Wel] AA2 05 3 3t ( LRDP)| W3 el 2 34 3% 737"?5“/}

6) & F°l, Glasure and Lee (1997)& =t} A7bE 20 ofjui=] Amlo} a3 Alo]9) AzaA«] of 3l
EA 3k, £F4<) Granger—l#Ad 7\32471 & ’—‘l%‘% = AAAZE B A] ehghed, e A w
-2 2asldr|u] opupske] olwbakA|z) b 4 5}w F743) Granger—lat4d A 7|Ho| o
O

o 2l B Ee] A A A H-S _1%_3}]0} by FAaledol,



whepa 4] (1) 2 (el x9 v 247t LRDGS} LRDPE 9fvighth. <X 1> @9
AR Az }l"—h}l ek A AdFstaRel, £ drelde 2 AL s ADF-A

43} P-4 258 ol 4sigleh?

<E 1> oei2 43 gn

SEY 1% X2

W5 Ay
A SR SAHY S
LRpC | ADF-E 1.5310[10] ~36330 ~4,0344(3) ~35796
PP-d & 1.8102[10] -3.5562 -3.7548(3] -3.5614
LRDP ADF-#H -1.6132(3] -3.5731 -1.8111(5] -3.5943
PP-AHE -1.2216[3] -3.55662 ~4.4558(5] -3.5614

235 ¢ho]l 2= Pantula et al.(1994)o 4 &A1l AIC(Akaike's information criterion)& |8
st 2AE HA AlAgol dAXE f5E 10%Y MacKinnon(1991)ell <A &}e] 7|

A= At

i”

ZJA] A 2= MacKinnon (1991)dl] 243k AArEledct LRDGS] 5302 7
Al Asglo] -o4E 10%4 2% A XEe) mct web LRDG W] A|Ado]

ebiAol 12 olel skl Aokl A REeke e Tk R ik o
V13 A2 ARl SlolME AT ARgle] BAel £2l4F 10%042) YA
o}

ot & e By ] f95E 10%eI4 7174544 weba] gy
A 9918 2 ok AAdelAR 14 A¥e sl HH s
oo LRDPA tis) Al el ADF- 4} PP- A & A48 A3 2 Bl
F215E 10%0048] QAR e 2o Be)e] gicke A57MS 7124 4 dek 13 A
; & AT Ashe Ao e 42 e AsE hAge,
bl vkl o] EAlate] 13 A-g sheiets obg g AlAe] B4 Fa)
A%, PP-ARS A4sRl ele] gtk #1T7be] )4tk B4 ADF-A4 nehe
Pb—rdto] e} qltbde] 22, & A PPl Aol At el 7, 2
R&D 549} sha7hA 2 217 R&D FALE )28 2 by Aol A 15 A3
S e PR shE, weba e SR ARe) EA fTol Bl A4S ok Yk




3.2 R&D FX} AAY MEZElel odd HY - 3HE d¥

TAE 2ke] HE ololtiel A9 AEA Q] B A AAGS] AF A o] HHAH

)l 7] 445 AAsHe Zolch. LRDG % LRDP A AE l
AAEef oot Hee] wet, FAY WA A A FRE WA i 2iEl oy
A7bEA e 7eshA] kot AR WE) goks AT F-4E 5%l 7] 7E
A5, 3% WEZ 1A siok shbvh slehe ARAHEE 914 5%elA 17sA] e
weba] £ AAG Wzt e 5% 719 FAE fAA o] EAdcha é%’é‘
4 4 ek

r‘lE _‘_%
ol
<ol
3 o
2
Fe
o
o3l
ith)
B
rir
A
2]
)
vV
=2

- . ROASE 5%00 A2
ZME 2|5 | Eigenvalue | 25| EA4zE| T ! O'HSIIT 4] P 7H‘Z'\_°_'
=

R=0 0.9439 18.40 15.41 0.0461 None
R<1 0.1698 1.17 3.76 0.3107 At most 1

%) AIC (Akaike’s information criterion)Z o83 HAH Az} 82 Al4t= et

oli= % W47k A& 4 (long-run relationship)7t AR &S 2fvlald, Holx &

_{

a0 29] Granger-Ql#Hdo] EAFE & 5 Atk ob&e] - A AlAE Haprt 2 A
o] i o] AL AFAj o] ko] nz A< Granger- U FAE o] &8pA] A A

(1), 2), el A=A Y LAFHRYE o] &3] AFA o #-E AAsoF Tt

2 ey 3 Yk o) 2 o]45ted
st <& 3> AF R&D FA} 7%t

R&D 545 obshen] o its A4k g LAy 24458 AAe 9o,
%R A2 AAe] 9T LA5Y

e
o
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>
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<E 3> H% RED FAOIA 27t RAD SXIZO oIl HEE SiEt 2XTYRYS| FHUT

oS ESKIES -EAT

A5t 1.254 2.45
ALRDP,_, 0.815 462
ALRDP,_, -0.450 -2.87
ALRDG, 0.076 0.36
ALRDG,_, 0.043 0.21
ALRDG,_4 0.012 0.05
ALRDG,_, 0.309 136
ALRDG, -0.009 -0.04
ALRDG, g 0.176 0.83
ALRDG, ; 0.095 053
ALRDG, 4 0.005 0.03

€y 0.003 2.40
R 0.753
F-87% (p-2 3.329 (0.025)

) AIC (Akaike's information criterion)& #28A71E FEAA A7 A=A

% 945 ANE FEARE B, BE 4] Oolehe AR &
]

oJ5F 50004 BT 71%sle] 2 Y

e EAMOR Folsha ¥ 4 otk £ AT
AL Thest o] B7hA) ARE $8511 Granger-A3Hy 58 ALk A, <3

N

<3
3>l ZF ALRDG W59 FHA 7 BF Oolele A7 el dal F-7A S sl A+
R&D F217} w17F R&D A5 Granger-Ql#tshe= 218 A8} vhab A2 <3 4>l4]
7t ALRDP W52 FAAS7E L5 0olebe AF el ds F-ZA < 3ted 113k R&D
E27F A4 R&D FA45 Granger- 13k A& A gk} o] A2 <] A3 (short-
run causality)s FA3H= 7ol
A, <E 3> AAE 2xpgA ke A gt -FA S HEste] FAH 94
o2 wehgto g AR RD $A7} W17t R&D $AHE Granger-<l#she A& A&
. U}"‘W}Z}E <E 4> AAE AR g FAA S e - A S A3k FAA
FJ4 o5 Adgteas w7k R&D FA7F A% R&D FA4H Granger-l 33t ]

737 gk}, °1 73*3% }7] &174d (long-run causality)$ A3k Zlolchs)

i

8) 8 <FE 3> Y <FE 4>of|A] expeAEle) Ay 0.003 9 0.001 2 24 E 9], o] Ar| Tl o)A 9] olete)
0.1~0.3%7} &7]d 2A 5 JuR)i= Ao 24 o)v|sic]
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<k

A, A Wﬂ A3 5 HA A
JAGeF LA A5
£ 3t A5 R&D F2}
<E 4>NA) 2+ ALRDP WH4E9]
HAr e s F-734 S 3t w17 R&D FA7F A% R&D FA+He Granger- 133 4|

Hege] F
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