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Abstract

This paper using endogenous growth models based on research and development,
has investigated two economic relations in three groups of countries included
developed countries, developing countries and a mixed group of both mentioned
ones. At first, the effects of R&D activities on patent growth have examined and
then the relation between volume of patent and growth rate in these groups has
surveyed. One of the problems for estimating endogenous growth model based on
R&D is finding a suitable representative for qualitative variables, we use gross R&D
expenditures as a criterion for measurement of endogenous investment for changing
the technology. Useful patent is a proxy for growth rate of patent result in
investment in R&D field. In addition, growth of total factor productivity is the proxy
for changing in technology and the growth rate of GDP as a criterion for economic
growth has taken place. Results of this paper show that investment in R&D activities
has significant and positive effect on patent flow in both developed and developing
countries and also this effect is greater in developing countries than developed
countries. Moreover in developing countries, effect of growth in R&D expenditure
on growth of patent flow is 6 times of developed countries. The other finding is that
in developing countries, effect of increasing patent on additional GDP is greater than
the corresponding factors in developed countries. And finally, investment in R&D
activities has significant and positive effect on growth of gross national output in
both groups of countries.
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Tablel:EGLS pooled and fixed effect regression (25 countries, 1981-2004)
dependent variable: In(patent flows)

Estimation Pooled regression Only year dummies Fixed effect
method
Sample Full G-7 Only Full G-7 Only Full G-7 Only
sample | exc... G-7 sample | exc... G-7 sample | exc... G-7
22 214 22 249 | -26.67 | -26.48 | -9.38 ) -6.8
10.93
Constant
-71.35 | -39.2 -25 -55.8 | -29.15 | -36.8 -17 16.65 -6
Ln (GERD 1.19 1.16 1.19 1.3 1.38 1.37 .64 .69 .59
Stock) 92.72 48.47 | 3497 | 68.76 | 34.22 | 4843 | 27.33 23.7 13.4
Adjusted R2 0.98 0.95 0.96 0.91 0.79 0.96 0.99 0.98 0.96
Observation 553 385 144 553 385 144 553 385 144

Omlizen 350 15l
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Table 2: pooled and fixed effect regression (25 countries, 1981-2004)

dependent variable: log(patent Stock/pop)
Estimation

method Pooled regression Only year dummies Fixed effect
Sample Full G-7 Only Full G-7 Only Full G-7 Only
sample  exc... G-7 sample  exc... G-7 sample  exc... G-7
Constant -18.9 -18.6  -20.33 -20.4 -20 -20.89  -15.11 -15.4 -15.3
-1169  -101  -72.11  -117.5 -94 -63.9 -122 -106 -56
Ln (GERD 1.71 1.64 1.98 1.95 1.88 2.07 1.03 .99 1.17
/pop) 63.84 52 43.29 65 493  39.02 47.6 3848 293

Adjusted R2 ~ 0.993 0.97 0.99 0.95 0.92  0.945 0.998  0.996  0.998
Observation 562 394 168 562 394 168 562 394 168
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Table3 : EGLS pooled and fixed effect regression (25 countries, 1981-2004)

dependent variable: In (GDP)

E%‘Qﬁ;gn Pooled regression Only year dummies Fixed effect
Sample Full G-7 Only Full G-7 Only Full G-7 | Only
sample | exc... G-7 | sample | exc... G-7 | sample | exc... | G-7
Constant 1.22 1.52 | 3.96 1.05 1.6 -1.9 3.32 3.98 4.5
12.35 12 3.65 6.74 10 -1 10.46 9.5 7.2
Ln(Employment) .015 .04 -.03 .02 .06 A1 .73 .62 .67
2.7 5 -1.5 2.98 8.2 2.9 23.3 147 | 12.7
. .92 9 .83 93 .89 1 4 .44 .36
Ln(Capital stock) 301 T 217 | 106 | 95 | 155 | 22 19 | 125
.037 .027 11 .031 .019 -.13 .13 15 .20
Ln(patent Stock) e 15713 77 | 53 | -1.98 | 20 18 | 136
Adjusted R2 0.99 |0.999 | 0.999 | 0.998 | 0.999 | 0.999 | 0.999 | 0.999 | 0.997
Observation 575 375 175 575 375 175 575 375 175
Oelizen 550 il
YooY B AAY 6,90 Ho olel AT Cudilil ds da g3 b JS wal gl aali a9l 3 —(¥) Joua
Table4: EGLS Pooled and fixed effect regression Analysis (26 countries, 1981-2004)
dependent variable: In (GDP)
Estimation Pooled regression Only year dummies Fixed effect
method
Sample Full G-7 Only Full G-7 Only Full G-7 Only
sample | exc.. G-7 sample | exc.. G-7 | sample | exc.. G-7
Constant 0.55 1.08 2.3 .61 1.41 3.3 5.03 49 4.67
5.09 6.23 7 3.85 6.5 15.6 13.3 9.6 6.5
Ln .02 .05 .035 .019 .06 .05 .76 .80 .70
(Employment) 3.08 6.5 3.02 2.65 6.24 8 2247 | 17.18 | 13.25
Ln (Capital .96 91 .92 .96 .90 .88 .29 29 .33
Stock) 138.5 | 9344 | 61.8 106.9 71.7 96.6 12.56 8.9 9.03
Ln (Patent .024 011 -.032 .024 .005 -.05 A1 .10 .15
Stock) 9.9 240 | -4.13 6 .86 -9.9 17.14 133 | 11.08
Ln ( Import- .08 -.15 .34 .14 -.16 34 -.16 -27 -.07
Export) 2.78 -3.3 4.73 3.05 -2.9 7.36 -6.9 -7.20 | -2.26
Ln (jurnal) -026 | -.016 | -.059 -.03 -016 | -.07 .09 .07 .068
-9.88 -4.4 -9.6 -9.1 -4.03 -17.1 11.85 4.9 8.89
Adjusted R2 0.999 | 0999 | 0.999 | 0.999 | 0.999 | 0.999 | 0.999 | 0.999 | 0.999
Observation 530 369 161 530 369 161 530 369 161
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Table5: EGLS Pooled and fixed effect regression Analysis(26 countries, 1981-2004)
dependent variable: TFP growth

Ei:;ﬁ;ﬁn Pooled regression Only year dummies Fixed effect
Sample Full G-7 Only Full G-7 Only Full G-7 Only
sample | exc.. G-7 sample | exc.. G-7 sample | exc.. G-7
Constant 0.002 0.004 0.009 0.006 | 0.008 0.001 0.00 0.003 0.013
1.9 3.7 -4.1 7.4 8.06 | -1.00 .67 2.7 -5.64
ALn(patent .09 .065 35 .02 .013 11 12 .09 44
Stock) 7.02 4.84 7.5 2.3 1.26 4.02 7.54 54 8.53
Adjusted R2 0.08 0.045 | 0.25 0.49 0.45 0.78 0.15 0.15 0.29
. 548 380 168 548 380 168 548 380 168

Observation
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Table6: EGLS Pooled and fixed effect regression Analysis(26 countries, 1981-2004)
dependent variable: TFP growth

E?}g‘;ﬁ;gn Pooled regression Only year dummies Fixed effect
Sample Full G-7 Only Full G-7 Only Full G-7 Only
sample | exc.. G-7 | sample | exc.. G-7 sample | exc.. G-7
constant 0.006 | 0.006 0.003 0.009 | 0.001 | 0.0011 | 0.0065 | 0.008 0.005
5.4 5.09 -1.2 10.18 9.76 6.4 5.71 5.63 | -2.15
ALn(patent .038 .03 .26 .004 .003 -.14 .037 .026 .30
stock) 4.04 3 5.62 48 .34 -3.53 3.45 2.4 6.6
ALn(import/ .027 .033 | -.023 | .0016 .017 -.032 .027 .032 -.02
Export) 2.22 2.56 -.80 1.66 1.58 -1.9 2.21 2.44 -.83
.021 .029 .006 .0084 .003 -.013 .02 .024 -.03
ALn(JOURNAL) 1.80 2.19 21 .99 .032 -.49 1.54 1.69 1.05
Adjusted R2 0.034 | 0.036 | 0.18 0.44 0.44 0.74 0.096 | 0.11 0.24
Observation 503 373 130 503 373 130 503 373 130
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Table 7: pooled & fixed effect regression analyses (25 countries 1981-2004)
Depended variable: In(GDP)

Estimation method | Pooled regression | only year dummies | fixed effected
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Sample Full G-7 Only Full G-7 Only Full G-7 | Only
sample exc G-7 sample exc G-7 sample exc G-7

Constant 0.62 1.14 3.9 0.68 1.7 5.23 2.14 286 1.46
8.23 8.67 7.8 4.84 8.6 9.5 7.66 8.22 2.26

Ln( employment) .005 .035 -.086 .018 .06 -.14 .69 .78 .44
.90 4.45 -5.7 2.17 5.9 -6.45 23.69 22 7.14

Ln( capital stock) .877 .86 .57 .88 .86 .36 .29 .19 44
114.5 84 12 69.7 65.5 5.9 14.13 8.3 9.9

.10 .08 .39 .088 .035 .62 .26 .28 28

Ln( GERD) 15.7 8.74 8.22 8.15 3.09 9.63 31 339 | 9.34
Adjusted R2 0.99 0.99 0.99 0.99 0.98 0.99 0.99 0.99 | 0.99
Observation 524 356 168 524 356 168 524 356 168

Estimation method
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Table 8: pooled & fixed effect regression analyses (25 countries 1981-2004)

Depended variable: In (GDP)
Pooled regression only year dummies fixed effect
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Ln(employment)

Ln (GERD)

In(journal)

(a2 g5 — oode) YA 5 kol tazmwgi g (Wils alxo VY

Full Only Full Only Full
Sample sample exc G-7 G- sample exc G-7 G-7 sample exc G-7
Constant 2.17 2.04 58 1.87 2.44 5.67 3.47 3.6
16.5 10.3 20.2 10.15 9.4 23.8 10.48 10.21
-0.005 0300 016 0009 007 018 0.78 0.87
0.89 3.8 -14 1.17 6.66 -183 27.7 28.25
. 84 85 51 86 88 48 19 13
Ln(capital stock) 94.5 73.0 18 66.6 58.8 18.2 9 6
042 030 0.32 026 0.05 0.37 0.23 0.24
4.56 3.75 10.4 1.61 2.4 13.7 25.8 25.35
Inimport-export) 24 -013 25 22 -16 0.14 -0.14 023
10.1 29 6.2 5.16 29 32 6.13 -8.48
11 0.065 0.27 0.10 0.06 0.28 0.06 0.04
14.6 59 18.9 7.83 4.7 21 6.37 3.77
Adjusted R2 0.999 0.99 0.99 0.98 0.98 0.99 0.99 0.99
observation 499 338 161 499 338 161 499 338
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TABLEY:Seemingly Unrelated Pooled regression analysis (25 countries,1981-2004)

Estimation method Pooled Regression

Sample Full sample | exc.. G-7 |  OnlyG-7
Dependent Variable: Ln GDP

Constant 1.47 | 2.11 | 5.98

Only
G-7
4.44
6.2
0.52
10
25
5.47
0.25
8.05
0.036
1.16
0.15
8.2
0.99
161
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8.03 9.8 4.06

Ln employment 0.024 0.510 0.022
proy 2.97 5.09 0.73

. 0.90 0.87 0.73

Ln capital stock 0324 714 133
0.04 0.24 0.12

Ln patent stock 350 514 237
Adjusted R2 0.99 0.98 0.95
of observation 524 356 168

Dependent Variable: Ln patent stock

Constant -22.9 -23.3 -24

-47.12 -23.5 -42.6
1.36 1.38 1.4

Ln GERD 62.83 30.02 60.3
Adjusted R2 0.87 0.68 0.95
of observation 524 356 168
Dependent Variable: Ln R&D Expenditure

Constant 4.6 4.1 7.6

15.27 93 12.43

0.4 0.39 0.49

Ln patent stock 506 3902 339
0.56 0.58 0.42

Ln GDP 429 32.24 15.9
Adjusted R2 0.97 .930 0.98
observation 524 356 168
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