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A Impact of Governmental Fiscal Assistance on R&D
Investment of Business Enterprise and University:
Focusing on the Asymmetric Relationship

Kim Jong-Hee

Abstract : This article estimates the scale of impact of expanding governmental fiscal
expenditure for R&D investment on the private business enterprise’s investment for
R&D, and the relationship between business enterprise and university for expanding
investment of R&D.

According to my results, first, an expanding fiscal expenditure from government for
R&D investment leads to increase R&D investment from business enterprise. However,
an expanding expenditure from university rather leads to decrease R&D investment from
business enterprise. Secondly, the crowding—out effect of expanding R&D investment
from University on business enterprise’s is very strong, and it is affected by structural
changes such as the country’s economic power, fiscal stance and cyclical volatility.
Third, the more governmental expenditure on university expansive is, the stronger
asymmetric relationship between business enterprise and university is, and investment
sources of university from business enterprise is the main factor of this relationship.
Finally, it is not easy to solve out this asymmetric relationship even through the

governmental subsidy.

Key Words : R&D Investment, Fiscal Assistance, Asymmetry of Private Investment
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I 0e) (0.952) (0.919) (0.906) (0.933)+

Panel Obs. 352 351 343 323 323
R-squared 0.99% 0.997 0.99% 0.994 0.991

F1. R714 9 R&D 4, G(AF-2] R&D F4b), H(Hske] R&D FAh), F(345-9] R&D T4 HEF
ZATR), B3R ZARY AR), y(deld GDP), s(GDP t¥] A4 4A]), d(GDP thHv] 4
240, be(AF71A%F

I & ¢k standard error, + 10% G5, * 5%, = 1% FFolA 242 EA44 79

Aol FrhvIsh AEE} BE EgEol 92,

==z

T2.

3.

N
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<E 3> 7|¥e RYD T EHLQ FH: TxH 2R

Dep. V. Rz‘,t
) . Fiscal Fiscal .
Sample | High Income : Low Income . - Boom Recession
Surplus Deficit
R 0.532 0.965 0.875 0.879 0.757 0.897
00790 (01046 | (0096 1 (0084)k | (0.091)xx | (0.092)%
a 0.539 0.264 0.147 0.195 0.383 0.291
S (0.143) (0.239)* (0.208)= (0.163)% (0.185)* (0.189)%
I -0.104 -0.210 -0.397 -0.105 -0.291 -0.083
S (0.075)+ (0.141)+ (0.168)% (0.085)+ (0.113)%* (0.104)+
r 0.027 0.273 0.444 -0.090 0.038 0.296
S (0.088) (0.204)+ (0.205) (0.099) (0.120) (0.146)
B 0.045 -0.011 -0.009 0.001 0.094 0.271
R (0.116) (0.126) (0.171) (0.101) (0.128) (0.125)=
control variables
0.162 0.847 0.361 0.130 0.303 0.573
Ymtl o 0.136) (0.310)%* (0.221)+ (0.196) (0.213)+ (0.214)5
N 0.020 0.892 0.294 0.279 -0.299 0.620
et (0.161) (0.429)* (0.466) (0.221)+ (0.333) (0.258)
i -0.032 0.152 -0.181 -0.130 -0.085 -0.062
R (0.036) (0.150) (0.057)# (0.083)+ (0.063)+ (0.060)+
be,, | 0.217 0.819 0.220 0.042 0.169 0.211
" (0.118)+ (0.555)+ (0.184)+ (0.265) (0.233) (0.197)+
-0.869 0.855 0.423 0.209 -0.254 0.525
¢ (0.418)+ (0.286)# (0.220)= (0.195) (0.220) (0.210)
Panel Obs. 187 136 143 180 172 151
R-squared 0.997 0.963 0.976 0.994 0.996 0.976

F1. RU194¢] R&D 74, G(AF-9] R&D F4h), H(HHEHe] R&D FAb), F(A5-¢] R&D FAF Biw
AT E), B(gH-o] ZAA A A&), y(41% GDP), s(GDP ti¥] A <A)), d(GDP thH] 45
FA24), be(A71H )

_7_2 -

fol

¢k standard error, + 10% G55, * 5%, *x 1% Fa=olA 22t A 9

= A
73 AN TS Ardvzl B wgEel 98

o,

T ol 3 2 AR FAT 4 e A i R&D FA] dig 7199
R&D FAte] &4t o) &

T FARIE o= AL AW B =2 A <&
2>9] case 5] FAZAIE o]§, olF FA3 BT th5o] <& 4>ol= olol v F
4AI7E et Sl

719 e] R&D FAfell gk el FAke] @] & A(p)2 <3 2>9] case 594 F

%2
A mpel 7ol 0.249(8 ), -0.184(tHE)), 12]aL 0.067(8F REw)= FAEN FiE

152 7]

N
i
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|

8 Fol FsakA, A <E

W ] BHADE (0R/0X)] (X/R)SF & AS 2
1 240 hseteh. #4243, gael

) 7}

19

2>9] case 58 FAHZAINE o8&, (By)/(1— 8z =X
R&D FAtell tidh A|&e] 1% S7h= B714 o= v
A7) Ao AL QIAIRE digke] 9= Wby
FEOR AT Utk AN BREg A TRV 1% S7HE dells W17}
R&D FA4p7} 0372% FE02 F7kehs Aoz tehta ok Wk719e] R&D F4
(R)o] gk F-id g ]iﬂr(p)ﬂ By x (R/X)9F & A& Eate] F40] 7hsan,
A7, 0.871(F %), -2.923(3h), 0.709(F HEF) o= vehta gtk oo we},
HA R&De tiek SAIEIH1+p) A AF(LITD S} AR BEg 24 3 2(1.709)
T (HDE Bolar gANE tish(-1.923)2 (-)& vEeRtar glth

7194 R&D FAH= 1.383% <l
o R UM o= -1022%

<E 4> 7|¥o| R&D S Atol|l cf st 5tA & Haverage marginal effect) &H

caseb 77199 R&D FAHR)
R ESENE RS A9
X
R&D EAHG) R&D SFAHH) B 24 EWF)

o] BEA4(6) 0.249 -0.184 0.067

47) eed4(B) 1.383 ~1.022 0372

(R/X) 0.630 2.859 1.905

Rell digt stAI g (p) 0.871 -2.923 0.709

A R&DE tigk A E 7 (1+p) 1.87 -1.923 1.709
ol’de] FAAINE Fote] st R&D FAE Ad A&o] gujds 22 v
21 M7]99) ATAEAT} AFHE AL & F Ak o) Ao ol tEhta
gt Ao, B Piel RRD FAel sl 1719 AT FAE 75
sk @Ado] Ao, FHtollv= WIZHE(private sector) Fell o2k do] ZalA,

el 59 eS| ke A FAF Sgle mE FE5g e HA
7hsAd o] A5 WA R a1 9)tHGuellec and Van Pottelsberghe, 2000, Furceri, and Sousa,

tfste] ARt Fx) vt wizkr)de] A FAE ol 4
AA7L? obA AF3EI o], H =8 Andreoni, and Payne (2010)¢] d+&5 %

ahel olo} e TEEAC) HEE F4 @k ool <E 5>t % FAH 2

ki
-
op

A=)

7

Aol AR Qo] 7dF} thEte] ALAEARED)] v X = 98 153



—m
By
il
S
&3
>
-
MN
o

TAREe] S w719 AT
2 FaA7]0, AT AT AhE AF Gro AFo] FriEFF W] AT

FARE 0162B)5F 02 Shs 3 vk mE NSt -] AT S of
3 A ()R U 90085, C). olel wheh mE g 7|he] AT 2
7F 7714 9] AGEAE 5 Axw 22%(A-(B+C) 90 Ao 2 eI

o)

<3 5> rf=tel R&D FALHLHZ ¢let CIZi[el R&D FA +HE 2 4

(A)effect of H on B i (Beffect of G on R (C)effect of H on G
Dep. V. R, R, G,
0.944 0.850
Ri,t—l )
(0.033)# (0.056)%x
0.162 0.960
G, .
(0.090)% (0.029)x
-0.031 -0.055
}[i,tfl
(0.063)* (0.034)+
5 0.089 0.121 0.014
vt (0.087)+ (0.087)+ (0.042)
Crowding out Effect o
A - (BiC)) 2.2% (-0.022)
control variables
0.201 0.19 0.083
Yi—1 (0.095)* (0.076)%* (0.048)+
) 0319 0.370 -0.047
et (0.164)% (0.158)% (0.080)
. -0.098 -0.088 0.002
vt (0.040) % (0.040)* (0.019)
b, 0.100 0.109 0.052
" (0.141) (0.141) (0.069)
0275 0.182 ~0.021
© (0711 (0.881)+ (0.438)
Panel Obs. 323 323 323
R-squared 0.994 0.993 0.998
1. R(Z1A 9 R&D F4h), G(AF-2] R&D FA4h), H(H g R&D FAh), B F-9] ZAAY A%), v
(€19 GDP), s(GDP thv] A4 4A]), d(GDP thu] AFREFA), be(77]1H )
2. B3E 9k standard error, + 10% G55, * 5%, *x 1% oA 22 SAAE 9
#3. FRel e FAMS Ardin)sl BF £g50] 918
T uhd o]9} e %Eﬁrﬂ A H7te] 255F, AHY A3, a8a ArEE

of WA oA 9 A

il

A7F? thre] <G 6>0l+= ©]



<E 6> [f3fe] R&D SXIBIZ QIsH DIZ|e| RD AN PEEI FH: ASSE NHAE, HI|HE ¥
Sample High Income Low Income
(AAHon R B)Gon R (OHon G| (AAHon R B)Gon R (COOH on G
Dep. V. Ri,t Ri.t Gm Ri.t Rlz Gm
» 0.803 0529 0962 0.3%6
(00450 (0.076)% (0.063)x (0.085)+x
o 0.505 0.838 0.107 1.022
vt (0.122)%x = (0.038)x* (0.128) (0.064)3+
o -0.001 -0.007 -0.056 -0.109
M (0.069) (0.036) (0.112) (0.075)+
5 0113 0034 0016 -0.052 0.005 -0.036
S 0122+ (0.116) (0.060) (0.125) (0.124) (0.065)
Effec(z(z)kwiil?lg*g)l; ~0.1% (0.001) 45% (-0.045)
Panel Obs. 187 187 187 136 1% 136
R-squared |  09% 0997 0.998 0972 0971 0.997
Sample Fiscal Surplus Fiscal Deficit
» 0.8%4 0.791 0964 0923
P 00730 (0.090) (0.036) (0.079)#
a 0.190 1.046 0.029 0930
vt (0.147)+ + (0.063)%x (0.123) (0.036)x*
. -0.063 -0.072 -0.088 -0.052
SN (0.118) 0.063)+ | (0.075)+ (0.048)+
5 -0.014 0010 -0.050 -0.022 0.009 0012
MU 0a7) (0.170) (0.034) (0.097) (0.101) (0.056)
Eﬂegzzwf“(’g*g;; 499% (-0.049) 8.6% (-0.086)
Panel Obs. 143 143 143 180 180 180
R-squared| 0992 0991 0.998 099 0.990 0.998
Sample Boom Recession
» 0931 0.787 096 0836
P 0.080) - (0.084)%x (0.052)+ (0.087)#
a 0.212 1.033 0.232 0925
et (0.135)+ + (0.046)%+ (0.135)+ (0.041 )+
o -0.133 -0.163 -0.136 0.035
S (0.093)+ (0.053)** | (0.095)* (0.048)
5 0.046 0.105 -0.053 0.237 0.266 0.105
" (0129) (0.130) (0.063) (0.127)% (0.126)% (0.059)+
Eﬁecciawfi“(’g*g;; 9.8% (-0.098) 14.4% (-0.144)
Panel Obs.| 172 172 172 151 151 151
R-squared 0.94 0.99% 0.997 0.9%9 0.987 0.999
F1. R(19 9 R&D 74, G(A¥-2] R&D b, H(thete] R&D F4h), B(AY-o] 24X A%)
F2. &3 ¢k standard error, + 10% 3, * 5%, *x 1% oA 242 A4 9
3. 2R I e Avus B E£dEo] 98,
F4, BANGEY 2HARNE BaEA 3o

gl AgA el 7193 veke] A4 FAHR&D)O

2]



A5 7450 A%, dete] ATAL AL wvIe] AFAL RS T
= AEE A YEA 9w, Ax5 2750 49 THENE 45%2 Y 9]
of, AlHow Ax5 F7A4% dete] AL Fae] Sj7h Wl e] AFAE
EAsE THeE a9 O 2 Ao yem ok Are] Agatgel AdE 4
9, vjste] AAE EApe] Boj7h WzkvIgle] AT FAE THehE B 49%
= Ueha AT, ARe] Agol okshe A% oled FHETIE 86% o AAE
Aow JEIaL Qe ma 4717t 4719w, tiske] Mzl A7 Fas

3}

o 9
ro
<
2L

g
o,
B
o
a
)
rlo
-z
S
[-'Tj
N
N,
N
s
N
o

2
ﬁ

S tHIan, 2011; Okamuro and Nishmura, 2011). U}XW]'X] tfge] R&D FAF
& A9 A HA o HFRul o]FE= AL ol o= wzir|ede A
o 93 thete] R&D FAAES] HIFE Folx|a vt weba] gl F=H A oA
Ehd R&D FAbell ot oista) 917719d zke] vt A1 #AL o] 9f e FAAE
v 9 FAAAe] a4 mek gebd = gleA] 4 & Zavt vk

B omRo ol9} e ARE A Y5te] WA, AHo RD FAAE] HFS

At vistew e rar, w3 tieke] R&D FAR Y Al ARl oFk At
o]
H

il
do

HE FEste] AR O]'E‘:H, R&D TX]'% A& o] X]%XH%E g 5o ] o] g
(H- &) 7190l ofg A(a-Rr) o2 717 F-iate] o= FEoA tisha} vz 4 9
R&D FApel| tigh +5a37t v 2A S =A 43524 gk Aot

tFe] <3 olle =i AA FANY w71 2270 w7t g AR E 2
FE2AAS 9)9f o] &3 (decomposition) 3+ A7 e gtk

WA, AA| 71ke] 195U HH 2011d7kA] 9] Hat 74 & AR 459 R&D FAA|E
= 9F 50.40%+= W7ol Al A hE ™, oF 2459% theto 7 X dw= AS <4 4= gtk
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Sgutete] Aol = Rz oz e] A o] oF 7466%, tisto o] A de] oF 10.44%=A]

AA S7ke] itk wlasel Aria o 719 F4el Ao ol Tl e & 4 ek
sk jghe] FA A RS GRA B EE = o 2A oF 93.83%7F A4
A AQHI Jow], W)Y RRE = oF 61299] A|glo] o Fol 1 e}, AL
2 gyt A w74 o 2 RE 9 AU T2 o Eol, oF 14.32%9] A o] Rk
71g o= RE o] FofAaL Utk
<E 7> 52 R&D FAX|E2t tistel FAM 22| F3l: Decomposition
AE R&D FAA = th8t R&D FAA
719(G—R) G- H) AHE(H-G) 719(H—R)
AA =r7F HFat 59.40 24.59 93.88 6.12
Australia 53.11 26.34 94.34 5.66
Austria 66.28 27.45 96.20 3.80
Belgium 69.78 21.78 83.62 11.38
Canada 56.75 31.75 91.40 8.60
Denmark 66.55 23.97 97.25 275
Finland 69.61 19.05 94.08 592
France 62.61 1891 9750 2.50
Germany 63.63 1712 87.53 12.47
Iceland 49.73 23.24 89.62 10.38
Ireland 63.52 24.23 95.71 4.29
Ttaly 50.76 30.43 97.76 2.24
Japan 74.06 14.02 97.37 2.63
Korea 74.66 10.44 85.68 14.32
Mexico 35.38 32.01 94.57 5.43
Netherlands 52.59 33.28 93.70 6.30
New Zealand 36.70 32.73 93.83 6.17
Norway 55.11 29.05 95.25 475
Portugal 35.14 36.67 93.86 1.14
Spain 52.60 29.52 92.33 767
Sweden 73.70 22.25 95.29 471
United Kingdom 63.49 2354 94.44 556
United States 71.02 13.10 93.93 6.07

F. 19959 HE 2011874 9] Bt 9l AkE: OECD.

oj9} o] {0 FAAZE nF I ot FAAML S 7zt Eske], obd WA
6), (Ne] 25LSE o]&ate] F43 A3t th&e] <& 8>3 <& 9> ueh}
<& 82 Ao FAALe] RMATIA(R)ANAM HIFEHE Aol tistke] g
R&D FAAZE G 15 tiste] FAAE 7k 1ixbr1ge] Fabel] ojw g daFs
A e F4e A7 e ek

WA, g OLSe F4A%E B, R&D FAE 93 A¥-o 7190l ddt x4

%0
8

gl AgA el 7193 weke] A FAHR&D)Ol MA= 9 157



(G—R)°] gid wf, thdte] 7| o2 H ] FAAAH - R)S S7Fatn, A5
o gt AA(G— H)ol Sfd wol= tigte] 7|{ o2 HH o T o] Hadhs
A7y & A yEpdt) o]of 2 FRo FAAE H|Fo F UM A5 4 B
W=akste] tisty 7)Y 7he] FAAE] d BAE 2SLSE o]-&3te] 43
B, A 71l digh Al o] Sofd w dighe] VY o m e FAAYE T
AN H—- R(G— R))% 714 FASH(R) o] #AldE Fong B (+)¢]
AZF VreEbdth b, A Re] diglel] tigk xelo] giE wel= 7o FAAAES
tgo s & et FAHH - R(G— H))% W71 9e] T2 2hell= (<) #A7F e
AL Atk = R&D FAF S E 913 Aol digte] gk A HFo] ok Wby
o] tetel] ek A Y gFasie, o] & sty o]F AYo® g gt R&D FAko}
7199 R&D T4} 7+e] #AlE (HE HolAl ¥ Zolth

—n o

o

<E 8 EHs of R&D FAt=ftf7t 2UZb7| el FAE FHAIFI= 4 Z(Channel):
Z

tfste| FXIxjelo] 7|HollM B RE HS
Panel FE 2SLS
Dep. V. (H—R,,) Dep. V. (R;,)
0.810 0.960 0.815
H By (0.045) 5 Fira (0.940) Fiia (0.062)
G- R 0.253 H=R;, 0.435
it—1
' (0.082)*x* (G-R,, ) (0.437)%
O—H -0.391 H-R, -0.414
1,t—1
' (0.137)%* (G—H, ) (0.107)x*
0.231 0.749 -0.015
By 0.227)+ Bii (0.115)* By (0.240)
0.181 0.330 0.258
Yit—1 (0.163)+ Yit—1 (0.135)%+* Yit-1 (0.088)s
. 0.061 N 0.167 N 0.295
hil (0.387) il (0.282) bl (0.183)+
i ~0.249 i -0.067 i -0.087
il (0.096) % il (0.068) el (0.044)%
b 0.286 e, 0.139 he. 0.035
hil (0.338) il 0.272) R (0.176)
0.407 0.377 0.335
¢ (0.165) ¢ (0.120) 5+ ¢ (0.782)
Panel Obs. 323 Panel Obs. 323 Panel Obs. 323
R-squared 0.957 R-squared 0.664 R-squared 0.973

1 ROIS19] RAD 54, GOA-e] RED 54, H(SHe] RAD b, BCAse] 24440 4, y(dele
GDP), s(GDP tu] A45), d(GDP il A3-3), be(A 7% %)

F2. ¥3& 9k standard error, + 10% 5, * 5%TE, ** 1% oA 242 A4 fo

73, FA4E S s ARG B E3Ee o,



terel <& 9>ell= ek (a)e] FAA o] FH(G)NAM HISE = 5ol thsto] 4
2] R&D FAHA & o= Q18 vjste] EMW% St 7F WIZE71d o] FAbel] ofw g

S A EA FAF Axrp el ok

odk
|

<I# 9> tfstel R&D FAL=U7t 27| ¥ el FAE FHEAIZI= Z Z(Channel):

o sto] F=XIxjgo] MEOAM HRE ZAR
Panel FE 2SLS
Dep. V. (H—R;,) Dep. V. (R;,)
0513 0.992 0.801
A= G (0.120)%x i (0.077)%% it (0.032)
0.152 H=G, 0.558
GiRLt*l
: (0.030)#x (G-R,, ) (0.179)**
G-H, | -0.185 H=G, -0.711
’ (0.114)* (G-H,_,) (0.054)%*
Byt <g'8§g> Byt <8'(1)§2> B <00607780>+
019 0.204 0.286
Yit—1 (0.121)+ Yit-1 (0.125)+ Yit—1 (0.099)+
. 0.355 . 0.175 . 0.335
bl (0.151)#* bl (0.103)+ il (0.166)*
i -0.132 @ -0.107 i -0.089
el (0.037)%* vl (0.162) hil (0.040)%
b, 0.087 b, 0.147 by, 0.101
' (0.129) . 0.295) ' (0.142)+
. 0772 . 0.114 . 0.344
(0.115) (0.586)* (0.756)
Panel Obs. 323 Panel Obs. 323 Panel Obs. 323
R-squared 0.990 R-squared 0.556 R-squared 0.974
Z1. RO1Y 9] R&D EA)), G(?41‘%91 R&D T4, H(t3ke] R&D T4, B(EH-o] AR AW), y(dAd
GDP), s(GDP "] A7A<=A]), d(GDP tin] AHE-A), be(74 71 %)
F2. 43 0}‘_ standard error, + 10% 5, * 5%, wx 1% Sl ZHzt BAA F9)
F3. FRAdE Hrdvle Annnst mE 23E0 I8

A =, WA s OLSe] 44 9E Bl R&D FAE 918 A2 7ol o
& AA(G—R)ol i o, thete] R EREH FANA(H- @)L S7HetH, AN
of gkl ek A A(G— H)ol Fehid wol= thete] AFZHE o] FAAde] FAs
= WAE 94 e Yebdth v A R, ofof 2 AR FAAE HF ]

242}y mariEshsto] dist) RIZEZY ko] FApAEel tigk ¥AE 2SLS
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<E 10> R&D FAIE 98 &

FAIEO| Z7|¥F Ao o|x|=

A5k Time varying

Dep. V. R,
Sample Full High Low Fiscal F1s.ca.l Boom Recession
Income Income Surplus Deficit
R, 0.791 0.606 0.821 0.777 0.815 0.801 0.782
"t (0.063)#+ | (0.099)+x i (0.079#+ | (0.115)**x : (0.068)** | (0.176)** i (0.144)+*
c 0.149 0.349 0.423 0.130 0.223 -0.080 0.289
SN (0.144)% (0.125): (0.216)* (0.099) (0.176)+ (0.244) (0.164)
<G, 0.143 0.098 0.072 0.222 0.145 0.121 0.089
' (0.031)** | (0.073)+ | (0.050)* | (0.105)** i (0.084)** | (0.062)* (0.033)
r oxc 0.099 0.077 0.083 0.313 0.105 0.208 0.047
PULTMT 0.072)% | (0.042) - (0.020) | (0.190)xx | (0.100)% | (0.162)* - (0.187)
i, -0.204 -0.162 -0.297 -0.098 -0.200 -0.237 -0.265
"t (0.109)#= | (0.072)%* i (0.233)%* (0.131)* (0.105)* (0.138)* (0.154) %
B 0.102 0.079 0.008 0.077 0.077 0.108 0.179
S (0.087)+ (0.110) (0.122) (0.070) (0.082) (0.085) (0.111)=
control variables
. 0.150 0.174 0.934 0.218 0.219 0.199 0.528
' (0.093) (0.133)= (0.408)#x | (0.185)#x (0.161) (0.207) (0.199)%:
s 0.231 0.152 0.240 -0.181 0.235 -0.088 0.219
L (0.129)% (0.153)* (0.135) (0.236)* (0.119)* (0.068) (0.315)=
9 -0.099 -0.088 0.066 -0.101 -0.148 -0.189 -0.070
SN (0.048)% (0.034)= (0.085) (0.077)%= i (0.100)=x (0.160)= (0.066)
be,, 0.111 0.131 0.290 0.105 -0.082 0.136 0.255
' (0.131) (0.079)+ (0.333) (0.135)+ (0.200) (0.144) (0.094)
0.490 0.369 0.421 0.729 0.810 0.372 0.277
¢ (0.552) (0.178) (0.334) (0.800) (0.543)* (0.686) (0.252)
Panel Obs. 323 187 136 143 180 172 151
R-squared 0.99 0.995 0.967 0.980 0.996 0.991 0.984

1.

R(719 9] R&D FAb), G(AF-9] R&D 4, H(W&e] R&D T4, F(AH-2] R&D FAF B2H

AT E), BgH-o] ZAA A A&), y(A1% GDP), s(GDP ti¥] A <A)), d(GDP thH] 45
24, be(B71 %

2.

3.

#3% 9k standard error, + 10% 4, * 5%, *#* 1% F=olA 2zt
FQA = Zrtgnel Adxgnzt BE 23E 98,

7} 5704

&

)

1=

thgel < 11>ol R&D FAEHdlo] th& djats 7191e] vglg 4] #A7} A7kl
Aaatol weh 0w Wala=A 249 A%k Uept gl

gel AgA el 7193 veke] A4 FAHR&D) O WA=

[e=] 60]:
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<FE 11> R&D FAtoll st cfistnt 7[do| Hh&H

ol

ol A F=H: Time varying
Dep. V. R,
Sample Full High Low Fiscal F1s.ca.l Boom Recession
Income Income Surplus Deficit
R 0.833 0.669 0.744 0.823 0.815 0.829 0.799
007D | (0123)0 (01090 | (012405 (0.122)% | (0.074)#x | (0.133)%x
G 0.264 0.359 0.39 0.263 0.303 0.229 0413
SN 0123w | (011905 ¢ (0.149)%x (0.100) (0.128)** | (0.144)* i (0.203)#*
" -0.232 -0.238 -0.300 -0.422 -0.101 -0.359 -0.146
A (RIS E= (0.190)= (0.259)+ | (0.445)#x= (0.106) (0.213)* (0.171)
<, 0.103 0.088 0.112 0.190 0.101 0.089 0.077
' (0.077)*= | (0.043)* : (0.059)* | (0.105)*=* ; (0.094)** | (0.062)+ (0.060)
FooxH 0.111 0.077 -0.088 0.188 -0.156 0.144 -0.093
PO (0.103)% | (0.039) - (0.097) | (0.189)% - (0.103)% | (0.096)* - (0.088)
B 0.199 0.159 0.025 0.022 0.099 0.133 0.199
SN 010D+ (0.106) (0.102) (0.1043) (0.099) (0.121)+ (0.086)=
control variables
0.337 0.144 0.937 0.337 0.338 0.222 0.503
Yol 014506 | 011D+ (07350 | (0190 - 026D+ | (0.168) | (0252
s 0.236 0.052 0.299 0.043 0.244 0.033 0.249
L (0.179)% (0.153) (0.168)+ (0.277) (0.198)+ (0.409) (0.158)+
i -0.130 -0.048 0.063 -0.288 -0.108 -0.163 -0.077
SN 0,099 | (0.034)+ (0.085) (0.164)#+ © (0.100)+ | (0.099)%x* (0.043)
be,, 0.200 0.231 0.290 0.211 -0.082 0.177 0.121
' (0.101)+ (0.118)= (0.211) (0.138)+ (0.344) (0.135) (0.177)
0.432 0.369 0.474 0.729 0.934 0.333 0.213
¢ (0.452) (0.599) (0.634) (0.673) (0.682)+ (0.536) (0.735)
Panel Obs. 323 187 136 143 180 172 151
R-squared 0.989 0.996 0.989 0.991 0.991 0.990 0.990

. R(Z1Y 4] R&D 74, G849 R&D F#4h), H(H 2] R&D FA), F(g5-9] R&D FAF Bz
271 5), BUgH-e] =AY Ak), y(44F GDP), s(GDP djH] A8<=]), d(GDP thH] Xé%ﬂ—
30, be(F71HE

235 ok standard error, + 10%

&

Hol 5

GF, % BUTE, wx 1%
evish AREr|zt B £3Ee) 9le.

Szl 2zt EAH el

£ Fyay)a gow, Ay wadel 2AFREI} wHAS © gete] A&} W]
g BAshe] P b FAAT nAAA R A WS JFS Wit 5
AAEE 2 AR e] ofshd W, els 2717k 848 W R&D FAAZO] Bt o
sha} w7719 e] WA A9l WAl o AeEs Aew Yehta gk



A ofulah AL AUHEAS 24ch S £ RED FASl SAE AT A
A% ol 7193t Bt F o= Riel O PYFREE et 719 2ol v B
A7k ghabe & QEAE FHsa At

37 7% 227) = 7HE 2], 1995 B 20113744 & 177 oA

1488 T g—s} N

= Fo 49 & At AEe g 2y
A7, R&D FAUE $18 4] A4 %F Sl 07799 RRD FAE S
2tk et g o) nEugRe] A% S 0sle Nige] FAS 954
Atk Ao Re] A& Fvt Wgre] FASE FEshe Aol Yot A2
o= T NRE, = ek} 7]g) 7ol R&D FAbel i@ wlelR A w47} Bl o)
ok olel sl M ol 4 ele] e 4 Qlow, viste] ReD T Srw o1
Fah 7190 vAE FAA gl Fa 2508 7199 ReD FAE 2340

2 ogsi adle] A8% 4 & gk
£, vhste] R&D FAbe] 7k mzk7191] RRD FAE FEehe ik 4a
b glom, oleldt pEEIE 7 kel FAIE, AR, 1P BIWE B
TEAQ W] el dFE Wk F DAS FFERTE A5 50N
E37h A5 b, Age] dEe SrbERs A AR ShEAA ol

@ FERA7E O A bk ok, 4717 AA716l 9 W 94 ol @ 5
E3h B A e mebA AAle] el Awka o ofshuol g u /1YE
o] R&D FAHE & A eln, 53] olel3 Al7]e] tjeke] R&D 747} S wel = 7]
Qo] B4/ ¥ aFHom Wt oz Bud + 9

A, Bste] R&D FAIU/E WZ]9e] FAE FEANE Ans T4 A5
o] 52 R&D FAAZ MFS W19 hotow PRaNI, 3 vste] R&D
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EAAL oA ARl o An wIgel o@ Ao 27 PR FA® A,
R&D 72 Sol2 918 Aol vistel g 44 HI%Ol =0}
e ARe s, o]z 9l R&D 245k 71419l R&D
T o] PAE ()F vhehdnh EE el ojee] tig A 9lo] sejd wel /Y
o RAANS vhoR & st FASU(H- G(G- )% N1 FAz 3
ol () #A7F vengel webd R&D FAbe] ol vxi]g)ut djek 1) ule) g 49l
P el vstel o FA7} Sid W wasks A & 5 9tk 3 R&D F
ASE 918 el A9 vlFo] teto] vhatel v ol w 7]g]e] djste
o] Fo|E shsAo] WAHY], JhHoE e AU wFOR T thete] R&D
Tt @48 D55 Tge] Fa g vz olud ZudA o FE B s 9
oo o 2= 9t}
YA, =, R&D ALY SIS 918 A¥e] wxd FEst AQLSEES 71909 R/D
A} Sl ojekat 7)ol wug Aol B ARG e, 4 wad
2 BalA olde EAES AH o AAs]E A A olHh R&D FAE 918 4
B pzge] 24e AAANe] T st FHA G2 W) grolth A4S
S7kel AR AR HAA5E, 220 A7 AT A W ge] wagel o]} 2
o Eahe FEYAA GehA @A v, 9858 W19 e] RRD FAE HaAA
U R&D FApel s ot 719 gke] WiolA A #AS 258 o FaAzla el
oY 2e ABS FHE B wl, W1 RED FAE o717 g 4
ol AAAZE] o7k v mE T NRE e R&D TRl Jejxel T
Fah AN wxde 24 % 7o :szms_— B9 o= A= o] bzt el
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